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Loi néi dau

Cach day hon 50 nam, vao ngay 06/04/1976 Chinh phu
dd c6 quyét dinh chinh thizc thanh Idp Vién Binh chudn
(tién than cia Trung tam Ky thugt Tiéu chudn Po lirong
Chdt lirong 3) truec thuge Uy ban Khoa hoc va Ky thudt Nha nuéc (nay 1a Bé Khoa hoc
va Cong nghé).

DONG HANH CONG CHAT LUGNG - VONG BUGC TUONG LAI

Vao nhiing thdng ngay ding nhé cua nam 2026, trong khong khi wan 1é ky niém chao
mung 50 nam ngéy thanh ldp, Trung tén} Ky thudt 3 da ket hop vai Hoi Hop tac cac Phong
Thi nghiégm TP Ho Chi Minh Vinatest to chuc su kién khoa hoc:

“H$i thio khoa hec Do lwong Thi nghiém 2026 QUATEST 3 - VINATEST”

GOp mat trong hoi thdo nay la cac thanh vién dang cong tdc tai cc phong thi nghiém cua
Trung tam Ky thudt 3 va Vinatest, nhizng anh ch; da co thoi gian dai hoat dong trong cac
phong do lwong do dai, khoi luong, dién, hda ly;... cac phong thir nghiém vt liéu co dién,
hang tiéu dung, hoa, méi truong, thiec pham va sinh hoc. Mgt sé bai viét lién quan céc van
dé chung Vvé thi nghiém nhuw vai tro ciia do lwong trong ky nguyén internet & chuyén doi
s6, vé canh b&o an toan thuc pham va thiz nghiém thanh thao, dé khéng dam bdo do...

Ngi dung cac bai viét, hau hét chi trong dén vén dé thuc té hoat déng thuong ngay cua
don vi, dwot cac thanh vién quan tam, diic ket, cam thay tam dac va duoc ghi chép, hinh
thanh dé dong gop cho héi thao.

Hi thao khoa hoc han hanh cé si tham gia cua nhiéu anh chi tir cde don vi, cac phong
thi nghiém c6 quy mé kha Ién trong khu viec TP Hé Chi Minh nhu Trung tam Dich vy Phan
tich Thi nghiém va Tiéu chudn Po hwong Chat lwong TP Hé Chi Minh; Vién Cong nghé
tién tien thuge Vien Han 1am Khoa hoc Cong nghé Viét Nam, Céng ty Ddy va cdp dién
Viét Nam, Vién Thez nghiém va Kiém chudn Viét Nam, Trung tdm Ky thugt 3 v.v.. va nhiéu
don vi khac.

Hy vong véi cac ngi dung trong sw kién nay sé dem dén cho ban doc thém mét sé suy nghi,
théng tin téng quat vé thi nghiém, tuy cd thé khéng méi, chuea ¢é nhiéu ngi dung mang tinh
han lam, nhung dé van | su déng gop toan tam toan y cuia nhitng nguwoi dang hoat dong
trong phong thi nghiém...

Xin ghi nhdn su dong gop quy bau ciia cac tac gid trong hgi thao lan nay.
Mong dwoc nhiéu gop ¥ cia ban doc dé cho nhing héi thao sau cang hoan thién hon..

Ban té chirc héi thao
Thang 07/2026
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VAI TRO CUA HOAT PONG PO LUONG TRONG
NEN KINH TE VOI PINH HUONG KHOA HQC
CONG NGHE, POI MOI SANG TAO VA CHUYEN POI SO
NguyénﬂBﬁo Toan?,

Vién KH Phat trién Tai Nang Viét Nam
Email: baotoansg@gmail.com

Tom tit

Do luong la mét trong ba tru cot chinh ciia hé thong co sé ha tang chat heong (OIS) - mét
nén tang thiét yéu ciia mot nén kinh té cong nghiép sang tao va phdt trién. Po heong bao
gom do luong khoa hoc, do lwong phdp dinh va do lwong cong nghiép. QIS c6 sy twong
quan dén ting truéng GDP va cdc yéu t6 quan trong khdc ciia nén kinh té nhw chudi cung
iing toan cau (GVCs); do phirc tap (ECI) va sdng tao ciia nén kinh té (GII)... Viéc xdy
dung, hoan thién, ndng tam linh viee do lwong ndi riéng va co sé ha tang chat lwong quoc
gia (NQOI) ciia Viét Nam ¢6 y nghia quan trong va quyét dinh dén chiéu séu, néi lirc, nang
liec canh tranh va sw bén vitng hudng dén muc tiéu quoc gia c6 thu nhdp cao (HIC) vao
nam 2045.

Tuw khoa

Do long, hé thong co so ha tang chdt lwong (QIS), co s6 ha tang chat lwong quoc gia
(NQI), chi s6 co s¢ ha tang chat lwong toan cau (GOII), chudi cung iing toan cau (GVC),
hé thong doi méi sang tao quéc gia (NIS); chi sé phic tap kinh té (ECI), chi s6 doi moi
sdng tao toan cau (GII), mike thdi rong bang 0 (Net Zero), ciach mang cong nghiép lan thir
4 (4IR), khoa hoc, céng nghé va doi méi sang tao (STI), cdc muc tiéu phat trién bén viing
(SDGs), céng nghiép, doi méi va co sé ha tang (SDGY).

1 CO 56 HA TANG CHAT LUQNG (QI), CO SO HA TANG CHAT LUQNG
QUOC GIA (NQI), CHI SO CO SO HA TANG CHAT LUQNG TOAN CAU
(GQII) CUA VIET NAM; PO LUONG VA TUONG QUAN TRONG NQI?,

1.1 Khai niém vé QI/NQI va chi s6 GQII ciia Viét Nam

Ha ting chit lwong QI Hé thong bao gom céc t6 chirc (cong va tu) cing véi cac chinh
sach, khung phap ly va thuc hanh can thiét c6 lién quan dé ho tro va nang cao chat luong,
su an toan va bao vé moi truong cho hang hod, dich vu va cac qua trinh.

! Thac si, Phé Vién truéng Vién TDSV; Uy vién BCH Hoi VINATEST, nguyén P. Giam dbc SMEDEC 2 — Téng cuc
Tiéu chuin Do luong, Bo Khoa hoc & Cong nghé.

2 Céc chir viét tit: QI: Quality Infrastructure; NQI: National Quality Infrastructure; GQII: Global Quality
Infrastructure Index; INQI: International Network on Quality Infrastructure.
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QI can thiét dé dam bao hoat dong hiéu qua cua thi trudong trong nudc va bang su cong
nhan quéc té - yéu td quan trong dé hang hoa, dich vy tiép can thi truong nudc ngoai. QI
dua trén nim thanh phan: do luong, tiéu chuan hod, danh gia sy phu hop, cong nhan va
giam sat thi truong két ndi sau sac véi nhau.3

Ha ting chit lwong quoc gia NOI: Bo phan ciu thanh cua két cAu ha tang kinh té - x3 hoi,
bao gém cac to chirc hoat dong trong linh vuyc tiéu chuan, do luong, danh gia sy phu hop,
cong nhan va cac chinh sach, quy dinh c6 lién quan vé tiéu chuén, do ludng, chét luong,
g6p phan nang cao nang luc canh tranh qudc gia, gan voi dinh huéng phat trién bén ving,
chuyén d6i s6.4

Chi s6 Co s6 ha tang chét lwong toan cau (GQI1)®: Chi s6 tong hop dugc xay dung dé do
ludng murc d6 phat trién va sin sang cua hé théng QI tai cac qudc gia. Chi s nay danh gia
dua trén cac thanh phan cbt 161 13 tiéu chudn héa, do lwong va cong nhdn. Di véi Viet
Nam, GQII phan anh tién trinh hoi nhap va nang luc canh tranh cua nén kinh té trén thi
truong qudc té. Trong giai doan vira qua (2020 — 2025), xép hang chi s6 GCII cua Viét
Nam & muc trung binh kha va tién bo cham; dic biét linh vuc do dang luong sut giam
(Bang 1).

Bing 1: Xép hang GOII ciia Viét Nam (2020 — 2025)

Nam Xép hang Tiéu chuin Do ludong Chirng nhan
2020 54/184 59 50 56
2021 51/184 55 50 54
2023 52/185 51 54 55
2025 49/185 63 65 23

Nguén: Tong hop tir WWW.QQii.org
1.2 M@t s6 linh viee ciia do lwdong

Do luong 1a khoa hoc vé do ludong va tng dung. N6 ciing ¢ chat lugng cia san xuat hang
hoa va qua trinh thong qua viéc do luong chinh xac va dang tin cdy. Po luong dong vai tro
quan trong trong viéc ap dung khoa hoc va d6i méi cong nghé, trong thiét ké va san xut
cac san pham dap umg nhu ciu cia thi trudng; gitip phat hién va ngin ngira nhitng diéu
khong phu hop. Po ludong bao gom do luong khoa hoc; do ludng cong nghiép va do luong
phap dinh.5

Do ludng khoa hoc va do luong cong nghiép do Vién Céin Po quéc té (BIPM) , day 1a mot
trung tam khoa hoc do luong qudc té. Po ludng phap dinh 1 linh vec ma 76 chitc Po luong
Phdp dinh Quéc té (OIML)® quan tam.

3 Theo INQI.

4 Theo Luét stra ddi, bd sung mot s6 diéu cua Luat chat luong séan phém, hang hoa 2025/QH]15.

5 Ngoai GQII, hién nay c6 Chi s6 Co s& ha tang chat lwgng cho phat trién bén viing (Q14SD), do T chirc Phat trién
Cong nghiép Lién Higp Qudc (UNIDO) va Mang ludi qudc té vé co so ha tang chat lugng (INetQl) phét trién. Tuong
lai, UNIDO, Mesopartner va PTB s& hop tac xay dung mét chi s6 chat lugng (QI) tich hop duy nhét.

® Theo INQI.

" BIPM: Bureau International des Poids et Measures /International Bureau of Weights and Measures.

8 OIML: Organization Internationale de Métrologie Légale /International Organization of Legal Metrology.
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Do ludng dam bao tinh thdng nhat va tin ciy cua cac két qua do, tao ra mot ngon ngit ky
thudt chung cho nén kinh té, x3 hoi, khoa hoc & k¥ thuat ...toan cau.

1.3 MGéi twong quan ciia do ludng trong QI/NQI

Do ludong chiém vi tri nén tang va lau doi nhat trong hé théng NQI. Su twong quan giira do
ludng va cac thanh phan khac ctia NQI 1a mbi quan hé hitu co, khong thé tach roi:

e Déivdi Tiéu chuin héa: Céc tiéu chuan k¥ thuat thuong quy dinh cac théng sb dinh
luong. Do ludng cung cap cac cong cu va phuong phap dé xac dinh cac thong s6 nay mot
cach chinh xac, lam cho cac tiéu chuan tré nén c6 gia tri thyc thi trong thyuc te.

. Déi véi Pdnh gid sw phit hop: Moi hoat dong thtr nghiém va kiém dinh déu dua trén
cac phép do. Po luong dam béao rang cac thiét bi dung trong phong thi nghiém duoc hiéu
chuan va c6 tinh lién két chuan (traceability) toi cac chuan qudc gia va qudc té, tir d6 dam
bao két qua danh gia 13 tin cAy va co thé so sanh dugc.

. Déi véi Cong nhin: Hoat dong cong nhan cac phong thir nghiém va hiéu chuan (theo
ISO/IEC 17025) yéu cau su tuan thu nghiém ngit cac quy tic do ludng. Nang luc do luong
va hiéu chuan (CMCs)? dugc qudc té thira nhan 12 minh chimg cao nhét cho trinh do phat
trién QI cia mot qubc gia.

Trong bdi canh 4IR™°, chuyén d6i s6 dién ra ca ba tru cot ciia NQI 1a mé hinh do heong 4.0;
mé hinh tiéu chudn hod 4.0 va mé hinh céng nhdn 4.0. Trong do luong quéc té, CIPM
Strategy 2030* ciia Uy ban Cin Po quéc té (CIPM) dua ra vao thang 05/2025 13 chién luoc
nham hién dai hoa hé théng do luong toan cau, tap trung vao cac thach thirc méi nhu ky
thuat s, nang luong xanh va y té cho dén 2030 va tim nhin xa hon.™

bang chu y 1a dinh nghia lai cac don vi co ban cua /¢ z‘héng don vi quéc té (SD*?, s6 hoa
SI (Digital-SI). Nhitng linh vuc mdi nhu do luong luong tir, do ludng cap do nano... Ty
dong hoa thir nghiém va do ludng theo thoi gian thie nhu do ludng trong day chuyén, trén
may, do ludng khong tiép xtc, hidu chuan khong cham, ching chi hiéu chuan ky thuat sé
(DCC)®... Chuyén d6i s6 trong do ludng bao gom chuyén ddi sé trong do ludng khoa
hoc, cong nghiép va phap dinh, gdm: sd hod trinh bay va sir dung thong tin do ludng;
chuyén doi so trong QI; chuyén doi s6 trong lién két chuan; va do ludng s6 hoa va cong
nghé sd trong céng nghiép va khoa hoc.

2 PO LUONG VA NQI TRONG PIEU KIEN SO HOA, XANH HOA NEN KINH
TE VA BIEN POI KHi HAU

2.1 NQI va cic muc tiéu phat trién bén virng (SDGs)

9 CMCs: Calibration and Measurement Capabilities - Nang lyc Do va Hiéu chuén.

10 41R: Fourth Industrial Revolution-Cach mang cong nghiép lan thir tu.

11 CIPM Strategy 2030+ CIPM, May 2025. CIPM: International Committee for Weights and Measures.

12 Systéme International d’Unités/ The International System of Units.

13 Digital Calibration Certificate.

4 Chuyén d6i s6 vé do ludng trong ha ting chét luong qudc gia. TS. Ha Minh Hiép, NXB Chinh tri QGST 2022.
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NQI gbp phan truc tiép vao ba tru cot chinh cta cac muc tiéu phat trién bén virng (SDGs)®
bao gdm: Con nguoi (People), S thinh vieong (Prosperity) va Hanh tinh (Planet).*®

2.2 NQI va SDG 9 (Céong nghiép, Pdi méi sang tao va Ha tang)

SDG 97 tap trung vao viéc xay dung ha tang kién cd, thic ddy cong nghiép hoa bao trum,
bén vitng va ting cudng ddi méi sang tao. NQI véi ba tru cot cdt 161, 1 nhan td quan trong
gitip cac qudc gia dang phat trién nhu Viét Nam nang cao nang lyc san xuat va tham gia
sau hon vao chudi gié tri toan cau (GVC)™,

Do6i méi sang tao khong thé thanh cong néu thiéu NQI hd tro, vi cac san pham ddi méi can
duogc thir nghiém va ching nhan su phu hop trude khi dua ra thi truong. Do luong chinh
1a cong cu giup cac doanh nghiép néi chung mét ngén ngiv kj thudt toan cau, tir d6 giam
thiéu rai ro va ting cudng su tin tudng ciia ngudi tidu dung d6i voi cac cong nghé mai.
2.3 Qua trinh phat trién va cac mirc do trwéng thanh caa QI

Murc do trudng thanh QI ¢6 bén cap do:

e S0 khai (Rudimentary): Khung phap 1y con han ché, chinh phit dong vai tro chinh
trong cac hoat dong tiéu chuan/do luong; dich vu thir nghiém con thap.

° Co bdn (Basic): Ha ting co ban duoc thiét lap, dich vu cha yéu van do chinh pht dan
dét va phuc vu nhu cau thuong mai chinh, Iinh vyc cong nhan van tir nude ngoai.

° Tién tién (Advanced): Cac t6 chitc quoc gia duoc cong nhan qudc té, khu vuc tu nhan
trong thir nghiém va ching nhan duoc ting cudng, hé thdng duoc ndi két voi cac thye hanh
t6t nhat toan cau.

° Chin muéi (Mature): Dinh hudng ddi mai sang tao, thi truong canh tranh hoan hao
cho céc dich vu QI, tich hop sau rong vao GVCs va dong vai tro dan dau trong cac hoat
dong, dién dan quoc té.

Muc do truong thanh QI khdng chi 13 mot bang xép hang k¥ thuat ma la mot khung Iy
thuyét phan &nh su dong tién héa (coevolution) gitta ning Iuc cung 1ng dich vy va nhu c4u
cia nén kinh té. Su trudng thanh nay duoc chia thanh bon giai doan chinh dua trén cac tru
cot: do lwong (phap Iy va khoa hoc), tiéu chuan, cong nhan va danh gia su phd hop (giam
dinh, thtir nghiém, ching nhan).

Qua trinh phat trién QI thudng di qua ba giai doan chién lugc: Nén tang (Foundation) - Mo
rong (Expansion) - DPa dang hoa (Diversification)

15 SDGs: Sustainable Development Goals-Cac muc tiéu phat trién bén viing.

16 Xem thém: Rebooting Quality Infrastructure for a Sustainable Future. UNIDO 2020; Global Quality & Standards
Programme (GQSP) Improving Trade, Changing Lives. UNDP 2023.

17 SGG 9: Industry, Innovation and Infrastructure-Muc tiéu s6 9 vé Cong nghiép, D6i méi va Ha tang.

18 GVC: Global Value Chain.

19 The Evolution of Quality Infrastructure: Experiences and Prospects of Advanced Economies and Developing
Countries. Ulrich Harmes-Liedtke, Ann-Sara Ramkissoon, Christian Schoen, and Philip Grinsted. A background
paper for the WDR 2025: Standards for Development. WBG 2025.
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Chuyén dich sé hitu: Ban dau, chinh phu luén dong vai trod chil dao trong viée thiét 1ap
cac vién do ludng va tidu chuan qudc gia. Nhung khi hé théng truong thanh, cac dich vu
danh gia sy pht hop (thtr nghiém, chimg nhan) dan chuyén sang khu vuc tu nhan hoic cac
don vi hdn hop cong-tu dé dam bao tinh hiéu qua va canh tranh.

Phét #rién theo nganh: Cac qudc gia thanh cong thudng tap trung dau tu QI vao cac nganh
uu tién. Vi du, Malaysia dan dau vé tiéu chuin Halal; Viét Nam tap trung vao di¢n tr va
nang luong tai tao.

Twong quan véi xudt khdu va dé phirc tap kinh té: Co sy tuong quan thuan rat manh
(0,88) gitra chi s6 GQII va kim ngach xuét khau. Cac nu6e c6 QI tién tién thudng c6 nén
kinh té da dang va phuc tap hon.?

2.4 Tai cau tric QIS, xdy dung Smart QI%

Dé thich tmg véi diéu kién kinh té s6 va kinh té xanh, hé théng QIS can duoc tdi cdu triic
va "khéi dong lai" (Rebooting) céch khac goi 1a hé théng co so ha tang chdt lwong théng
minh (Smart Q1)?2 dé trd nén linh hoat va huéng t6i twong lai. Qua trinh nay doi héi su
thay d6i khong chi vé ning lyc k¥ thuat ma con vé tu duy va gi tri ctia cac dinh ché QIS.
Hién dai héa khung phdp Iy: Ra soat va cip nhat cac vin ban luat da 15i thoi (thuong 1a
trén 5 - 10 nam) dé tao khong gian cho cac dich vu QIS duya trén thi truong va su tham gia
cua khu vuc tu nhan.

Tai cau trac QIS thanh cong s& giup vuot qua cac rao can k¥ thuat méi trong thuong mai
(nhu Co ché diéu chinh bién gidi cacbon - CBAMZ cua EU), thiic day ting trudng xanh,
kiém soat rui ro va khai thac gia tri tir cac cong nghé mai nhu tri tué nhan tao, ha tang s6.24

3 CAC YEU TO PAC TRUNG CUA KINH TE DUA TREN KHCN & PMST
3.1 Pic trung va cac cap d phat trién ciia nén kinh té

Nén kinh té dya trén khoa hoc, cong nghé va doi méi sang tao (STI)? 1a mot hé thong ma
trong d6 tri thirc dugc tao ra, phd bién va tng dung dé thic day ting truong ning suit va
phat trién bén vitng. Trong nén kinh té nay, d6i moi sang tao khong chi gidi han ¢ nghién
ctru va phat trién (R&D) ma con bao gdm cac khia canh xa hoi, mo hinh kinh doanh va ky
thuat. Mot dac trung quan trong la su chuyén dich ttr viéc tich lliy cac yéu t6 dau vao truyén
théng (von vat chit, lao dong tho) sang viéc tdi wu hoa hiéu qua sir dung ngudn luc thong
qua ning suat cc nhan to tong hop (TFP)%,

Dua trén trinh d6 phat trién va mirc thu nhap, mo hinh ting trudng thudng trai qua céc giai
doan chuyén d6i trong tAm?’ tir dau tw sang tiép thu va cudi cung 1a doi méi. (Bang 2).

20 The Evolution of Quality Infrastructure. WBG 2025.
21 Green Economy, Innovation and Quality Infrastructure PTB 2021.
22 Smart Quality Infrastructure. Shaping a Subtainable Future UNIDO 2022,
23 CBAM: Carbon Border Adjustment Mechanism.
24 Rebooting Quality Infrastructure for a Sustainable Future. UNIDO 2020.
25 STI: Science, Technology, and Innovation.
26 TFP: Total Factor Productivity.
27 The Middle-Income Trap WDR. WBG 2024.
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Bing 2: Cdc cép d¢ phdt trién kinh té dwa trén von va doi mdi sdng tao

Cap dd n,én Giai doan DPic trung dong luc Twong quan dong gop cia
kinh te phat trién tang trwong chinh von va ning suat (TFP)
Thu nhap Pau tu Tich ity von vat chat Pong gop tir von vat chit cao

(may méc, ha tang)

A 5 0 .
thap (Investment) v sit dung lao dong tho. hon khoang 40 % so v&i TFP.
Thu nhap Tiép thu Hap thy va ap dung cac TFP bat dauAdO}lg vai 13er quan
N . cong ngh¢ san co tir cac trong hon dé bu dap hi¢u suat
trung binh (Infusion) ST S-S
quéc gia phat trién hon. bién ctia von giam dan.
Thu nhép DPdi méi TuAdm md, sang t?o bong gop cua TFP
ca0 (Innovation) ~ cdng ngh¢ mdi va hoan toan dao nguoc va
day manh kinh té tri thirc. vuot troi so voi von vat chat.

Nguon: The Middle-Income Trap WDR 2024 WBG (Khung 3i: Investment, Infusion, Innovation)
va Viét Nam trdi ddy - Con dwrong huwéng téi tiwong lai thu nhdp cao WBG 2025.

3.2 Ly do chuyén doi sang nén kinh té dya STI

M6 hinh ting truong dua vao d6i moi (Innovation — based models) phat trién tir Iy thuyét
t6 chirc cong nghiép hién dai va coi cac doanh nghiép 1a trung tim cta qué trinh ting
truong.?® Viéc chuyén doi mo hinh ting trudng tir thim dung tai nguyén va lao dong sang
dua trén STI 13 yéu cau cap thiét vi cac 1y do sau:?®

. Sw suy gidm ciia cdc dong lwc ting trwéng truyén thong: Tich liy von dang chiing
lai do hiéu suat bién ciia vén giam dan theo thoi gian,. Pong thoi, dong gop cia lao dong
vao ting trudong dang giam manh do Viét Nam c6 téc do gia hoa dan sé nhanh nhét thé
gidi, 1am thu hep quy mé dan s6 trong do tudi lao dong.

. Bdy thu nhdp trung binh: Cac qudc gia chi dua vao tich lily yéu té ddu vao thuong
roi vao tinh trang ting truong tri tré khi dat mic thu nhap trung binh. Pé vuot qua nic
thang ndy, can phai nang cao ning suat lao dong vuot mirc 6 %/nam, diéu chi c¢6 thé thuc
hién théng qua STI.

e Siéu xu thé toan cau: Sy bung n6 cua 4IR, Al va ty dong hoa dang tai dinh hinh
dong chay thuong mai qudc té.

e Thadch thivc vé méi trwong va khi hiu: Cac cam két vé phét thai rong bang khong
(Net Zero) va cac rao can thuong mai xanh nhw CBAM doi hoi nén kinh té phai xanh hoa
dua trén cong ngh¢ sach dé duy tri ndng luyc canh tranh.

. Cic bdt on vé dia—chinh tri va chién tranh, xung dot giita cdc nwéc lon gia ting va
kho lwong: gay dut gdy chudi cung img, gian doan nguon cung va thi truong. Cac quoc gia

28 Xem thém: M0 hinh tang truong dya vao KHCN & DMST. Trong‘chién lwoc phat trién KT — XH Viét Nam giai
doan 2021 —2030. PGS. TS. Bui Quang Tuan, TS. Ha Huy Ngoc dong chu bién. NXB Chinh tri QGST 2021.

29 Tham khao chinh tir: Viét Nam trdi day - Con duong huéng téi twong lai thu nhap cao WBG 2025; Viét Nam 2045
- Tang trudng xanh hon. Con dwdng huéng t6i tuong lai bén vitng. WBG 2025; Economic survey of Viet Nam
OECD 2025; Cai thién quy dinh kinh doanh dé hd tro ting truéng ning suit & Viét Nam WBG 2024.
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c6 thu nhép thap va trung binh phai linh hoat, tw chu trong chién luoc va hanh dong. Phat
trién dat nudc dua trén STI 1a mot lua chon bét budc.

Tai Hoi nghi TW2 khoa XIV vira qua, khi n6i vé “muc tiéu ting trudng kinh té “hai con
s6” Tong bi thu T6 Lam d3 nhan manh bén nguyén tic cdt 15i (tom tic): ting truong thuc
chét; 6n dinh kinh té vi mé; tan dung moi hiéu qua ngué)n luc san co; nguoi dan phai duoc
thu huong thanh tuu cia ting truong. Can c6 Nghi quyét vé mo hinh phét trién dat nudce
trong giai doan méi dua trén ST1 dé Hoi nghi TW3 khoa XIV xem xét, quyét dinh.

3.3 Muc tiéu chinh & dic trung kinh té Viét Nam dén 2030, dinh hwéng 2045, 2050

Dai hoi toan qudc 1an thr XIV cua Pang va Quy hoach téng thé qudc gia dén nam 2030,
tam nhin dén niam 2050, 16 trinh phat trién cua Viét Nam duoc xac dinh véi nhirng muc
tiéu va dic trung cu thé:°

e Dén nam 2030: Viét Nam tré thanh nudc dang phat trién c6 cong nghiép hién dai,
thu nhép trung binh cao. Tdc do ting truong GDP binh quan dat tir 10 %/nam tré 1én; GDP
binh quan dau nguoi dat khoang 8.500 USD. Pic trung 14 kinh té sé chiém 30 % GDP va
TFP déng gop trén 55 % vao ting trudng. Tap trung phat trién cac nganh cong nghiép chién
luge nhu chip ban dan, Al, va ning luong nguyén ti.

. Dén nam 2045: Hién thuc hoa tdm nhin tré thanh nude phat trién co thu nhap cao
(HIC)3L. Nén kinh té duoc dan dit boi ddi méi sang tao va luc luong lao dong k§ ning cao.
Hé¢ thé)ng thé ché dugc hién dai hoa hoan toan dé hd tro khu vuc kinh té tu nhan — dong luc
quan trong nhét ctia nén kinh té.

. Dén nam 2050: Viét Nam dat mirc phat thai rong bang khong (Net Zero). Khong gian
phat trién dugc t6 chire dya trén cac ving dong luc qudc gia va cac hanh lang kinh té hién
dai. Nén kinh té xanh, kinh té tuan hoan va kinh té di liéu tré thanh phuong thirc san xuat
chu yéu.

4 VAI TRO CUA NQI VOI NEN KINH TE DU'A TREN STI*
4.1 Khaiquat

Trong nén kinh té dinh huéng dua trén STI, NQI dong vai tro 12 xirong séng cung cap nén
tang tin cay dé tri thire dugc ma hda, chuyén giao va thuong mai héa mot cach hiéu qua.

NQI hd tro doi méi sang tao bang cach cung cap cac ngbn ngi ky thugt chung cho phép
c4c san pham méi tuong thich véi hé thong toan cau. Hoat dong danh gia su phi hop (thi
nghiém, chiing nhan) gitp doanh nghiép giam thiéu rui ro khi dua cac cong nghé dot pha
cua 4IR nhu tri tué nhan tao (Al), 10T va blockchain ra thi truong. Bac biét, trong bdi canh
cac dong lyc tang truong truyén thong nhu vén va lao dong thd dang giam dan, NQI chinh
la cdng cu dé nang cao TFP thong qua viéc t6i wu hoa quy trinh san xuat va nang cao chat
lugng san pham.

30 Theo Nghi quyét Pai hoi Pang toan qudc 1an thir XIV va Nghi quyét Qudc hoi khoa XV s 252/2025/QH15 vé Quy
hoach tong thé quc gia thoi ky 2021 — 2030, tam nhin 2050.

31 HIC: High Income Country.

32Téng hop tir cac ngudn tai liéu tham khao.
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4.2 Twong quan giira NQI véi cac chi s6 kinh té va phat trién

. Tang trwéng GDP: Cac nghién ctru thuc nghiém di ching minh méi twong quan ty
1¢ thudn manh mé gitta sy phat trién cua NQI va hiéu suét kinh té quéc gia. Tai cac nén
kinh té phat trién nhu Anh, cai cach tiéu chuan va QI dong gop téi 13 % vao ting trudng
nang suit lao dong va gan 37,4 % vao tang truong GDP tong thé. Cac quc gia c6 diém sb
GQIl cao déu c6 mirc thu nhap va tiéu chuan séng vuot troi,.

e Xudt khau: NQI 1a gidy théng hanh dé hang héa gia nhap thi truong thé gidi thong
qua viéc vugt qua cac rao can k¥ thuat trong thwong mai (TBT)*® va bién phap vé sinh dich
t& (SPS)3. Dir liéu cho thiy cac qudc gia c6 NQI vitng manh thudng c6 kim ngach xuét
khau cao hon, do kha ning minh chimg san pham dap Gng cac tiéu chuan khat khe cua cac
thi truong khoé tinh nhu EU hay Hoa Ky. Peru di ting gip 4 1an tong kim ngach xuét khau
nong san sau khi nang cip ning luc thir nghiém va cong nhan dat chuan qudc té.

. Nhip khdu: NQI dong vai tro 12 mang loc quan trong dé kiém soét chat lugng hang
hoa nhap khau, bao vé ngudi tiéu dung trong nude khoi cac san pham khong an toan. Viée
hai hoa héa tiéu chuan qudc gia véi tiéu chuan quéc té giup giam chi phi tuan thi cho cac
doanh nghiép nhap khau nguyén liéu dau vao, tir d6 ning cao ning suét cho cic nganh san
Xudt trong nudc.

e  Chudi gid tri toan cdu (GVCs): Mot hé thdng NQI dugc qudc té thira nhan 13 diéu
kién tién quyét dé doanh nghiép tham gia va nang cip vi thé trong GVCs. Viéc tuan thi
cac tiéu chudn chung gitip dam bao tinh twong thich va kha ning dong bo cua cac linh kién
trong mang ludi san xuat xuyén qudc gia. Nguoc lai, néu thiéu nang lyc do luong va thir
nghiém dat chuan, doanh nghiép s& bi mdc ket & cac phan khuc gié trj gia ting thip hoic
bi loai bo khoi chudi cung tng cta cac tap doan da qudc gia.

e Chi sé Phirc tap Kinh té (ECI1)%: NQI thac diy qua trinh chuyén dich co cau kinh té
sang cac nganh c6 ham luong KHCN cao va cdu trac k¥ thuat phtc tap nhu ban dan va
thiét bi y té. Cac tiéu chuan gitip ma hoa cac dic tinh k¥ thuat tinh xdo, tao 10 trinh dé
doanh nghiép tiép thu cong nghé tién tién va san xuat nhitng san pham cé do phirc tap cao,
tir d6 cai thién tha hang ECI ciia qudc gia.

e H¢ thong déi méi sdng tao quoc gia (N1S)%: NQI 13 thanh phan khong thé tach roi
cua NIS, 1a hai thanh phﬁn then chét, c6 mbi quan hé hitu co va ho tro 1an nhau trong viéc
thuc day ning suét, ning luc canh tranh va phat trién bén vitng cia mot qudc gia. Co mot
su chong chéo dang ké giira hai hé thong nay, trong d6 cac Vién do luong, cac To chirc
tiéu chuan hoa va cac Phong thi nghiém Ia nhitng mat xich thiét yéu cua NIS.

Trong khi NIS tap trung vao viéc tgo ra, phé bién va iing dung tri thizc méi, thi NQI cung
cap diéu ki¢n khung (framework conditions) dé céc tri thirc d6 duoc hién thuc hda va
thuong mai hoa thanh cong trén thi truong. NIS phat trién tao ra nhu cau cap béach cho viéc

33 TBT: Technical Barriers to Trade.
34 SPM: Sanitary and Phytosanitary Measure.
3% ECI: Economic Complexity Index, tham khao thém: https://oec.world/en/rankings.
3 NIS: National Innovation System.
18


https://oec.world/en/rankings

Hoi thao khoa hoc Do luong - Thir nghiém 2026 QUATEST 3 — VINATEST

nang cap NQI. Vi dy, su bung nd cua cac cong nghé 4.0 nhu AL, 10T va ban din doi hoi
hé thong do luong phai chuyén d6i sang do lwong so va xay dung cac chuan do c6 do chinh
X4c cuc cao. Nguoc lai, mot hé théng NQI vitng manh (duoc qudc té thira nhan qua cac
thoa thuan MRA)3® 12 bé phong dé san pham doi méi sang tao tham gia sau vao GVCs.

Céc dich vu cia NQI cho phép cac nha d6i méi thir nghiém va hiéu chinh cac ¥ tuéng méi
truée khi thuong mai hoa, giup giam rui ro that bai va thu hut von du tw mao hiém.3 Xu
thé hién nay, cac qudc gia thuong xay dung cac khu céng nghé cao hoidc cac cong vién
STI. Can gan lién cac khu nay trong hé sinh thai NIS. Dic biét chu ¥ dén cac thanh t6 cia
NQI nhu tuan thu cac tiéu chuin qudc té, cac hoat dong thir nghiém, hiéu chuén, ching
nhan... ngay tir dau, vi tri ¢ trong cac khu nay trong thiét ké, xay dung va van hanh hiéu
qua.*

e Chisé Poi médi sdng tao toan cau (GI1)*1: C6 twong quan mat thiét giira sy sin sang
ctia QI (dic biét 1a do ludong va tiéu chuan hoa) véi kha ning tao ra cac dau ra tri thirc va
cong nghé trong GII. Ba tru cdt chinh cua NQI 1a chit xuc tac truc tiép cho cac thanh phén
ctia GII. Dix lidu thuc nghiém cho thay cac qubc gia co thi hang cao vé chi s NQI (GQII)
thuong so hiru ning luc d6i méi sang tao (GII) vuot troi. Mdi quan hé ndy cd hé sé tuong
quan thuan manh mé (xap xi 0,7), minh chuing rang mot hé théng NQI vitng manh 1a diéu
kién can dé thuc day cac hoat dong DMST thanh cong.

4.3 Vai tro quan trong cia su twong quan gitra NQI véi GII va ECI

Trong nén kinh té dya trén STI, NQI vo1 hai chi s6 ECI va GII ¢6 mdi quan hé hd tro 13n
nhau sau sic, trong d6 NQI dong vai tro 13 nén tang ky thuat dé mot qubc gia nang cao kha
ning san xuat va da dang héa sang cac san pham c6 ham luong tri thirc cao. NQI gilp gia
tang do phirc tap ctia san phadm qua md hod tri thirc; hé tro cdc nganh céng nghé cao, ngoai
ra con bé do cho cac cong nghé mai qua do luong khoa hoc va céng nghiép.

NQI lam giam rui ro cho cac hoat dong DPMST qua cac hoat dong ddnh gid sw phu hop
(thir nghiém, chting nhan) cho phép cac doanh nghiép kiém ching va xac nhan do an toan,
hiéu ning cta cic san pham d6i méi trude khi ra mét, giup giam thiéu rai ro that bai va
tang cuong niém tin ciia nguoi tidu dung. NQI gilip cac nude ¢ thu nhap thap bit pha khoi
bady thu nhdp trung binh va ning suat thip. Ngoai ra, mirc do tham gia ctia cac chuyén gia
& cac nén kinh té phat trién vao cac Ban Ky thudt (ISO, IEC...) gop phan dich chuyén tir
ngueoi thue thi (standard takers) sang nguoi tao ldp (standard makers). Cac nuéc c6 chi s6

37 Al Artificial Intelligence; 10T: Internet of Things.

3 MRA: Mutual Recognition Agreements- Thoa thuan thira nhan Ian nhau.

39 Xem thém: Pathways to National Innovation System APO 2023; The Innovation Paradox WB 2017; Standards and
Innovation What does the research say? I1SO 2022.

40 Xem thém: Policy and Institutional Frameworks for Science, Technology and Innovation Parks Proposed
Guidelines for Developing Countries. © 2026, United Nations Conference on Trade and Development. UN Trade
& Development Geneva 2026.

41 Chi s0 GII cua Viét Nam c6 sy tién bo qua thoi gian, ndm 2025 xép 44/139 nudc va la nuée dung thir hai (sau An
Do xép hang 38) trong mic qudc gia c6 thu nhap trung  binh thip. Tham khao thém tai:
https://www.wipo.int/en/web/global-innovation-index. Dé di sau hon mdi tuong quan nay, xem thém: Viet Nam
National Export Roadmap Standards, Quality and Certification cross sector function 2022-2027 ITC; Global Quality
& Standards Programme (GQSP) Improving Trade, Changing Lives. UNDP 2023; Standards for Development
WDR WBG 2025.

19


https://www.wipo.int/en/web/global-innovation-index

Hoi thao khoa hoc Do luong - Thir nghiém 2026 QUATEST 3 — VINATEST

ECI cao chuyén tir trang thai chi 4p dung céc tiéu chuan do nudc khéac xay dung sang viéc
tham gia, dan dat qua trinh xay dung cac tiéu chuan quéc té. Biéu nay gidp cung cd loi thé
canh tranh néi sinh va thuc ddy nang cap cong nghiép.

Tom lai, trong diéu kién s6 hoa va xanh héa hién nay, viéc khéi dong lai, hién dai hoa NQI
theo hudng Smart QI, tirng budc ning cao chi s GQII khong chi yéu cau k¥ thuit ma 13
chién lwoc kinh té tdt yéu dé cac nudc thu nhap trung binh thap thic day thwong mai, tham
gia SAu vao GVCs, nén tang dé thyc hién thanh cong SDGs, vuot qua bdy thu nhdp trung
binh.

5  HIEN TRANG PO LUONG VA NQI CUA VIET NAM; CAC BIEN CHUYEN
TICH CUC VE THE CHE, KHUNG PHAP LY VA MOT SO NHIEM VU
TRONG GIAI POAN 2026 - 2030

5.1 Khéi quat hién trang do lwdng va co sé ha ting chit lrong qudc gia Viét Nam
Hoat dong do lwong

Sau 15 nam thi hanh Ludt Po lwong (2011) va 7 ndm thuc hién Hé an 9962 tinh dén 2025;
linh vie do luong di dat duoc nhitng két qua quan trong, tirng budc tro thanh hg tang mém
thiét yéu caa nén kinh té. Theo Uy ban TC BL CL Quéc gia*3, mot sb két qua tiéu biéu:

o Vé hoan thién thé ché va chudn do lwong: Hé thdng vin ban quy pham phap luat vé
do lwdng hién nay bao gom 01 Luat, 06 Nghi dinh va 14 Thong tu, tao khung phap Iy viing
chéc cho cé4c hoat dong kiém soat.

o Vé hé tro doanh nghiép va dao tao: Chuong trinh dam bao do ludng da hd tro cho
45.596 doanh nghiép, dat khoang 91,2 % muc tiéu dé ra. B4 cap ma cho 117 chuyén gia tu
van dam bao do luong, c6 105 té chuc, doanh nghiép céng bd chuong trinh dam bao do
luong.

e Vé ha tang ky thudt va san xudt: Mang luéi t6 chic dich vu do luong phéat trién manh
Vé6i 601 t6 chire ding ky va 399 don vi duoc chi dinh hoat dong.

Cic hoat dong khdc ciia co sé ha tang chit lwong quéc gia NOI

Cho dén nay voi rat nhiéu nd lyc, NQI cua Viét Nam da tirng budc tré thanh nén tang viing
chéc gitip doanh nghiép Viét Nam vuot qua céc rao can k¥ thudt trong thuong mai quéc té
(TBT). Thuong mai quéc té da tré thanh dong luc chinh ciia nén kinh té, ty 18 kim ngach
XUat nhap khau khoang 200 % so vé1 GDP, khién Viét Nam tré thanh mét trong nhirng nén
kinh té mé nhdt thé gi6i.** NQI da gop phan quan trong ning cao niang suat va kha ning
canh tranh, dudi day 12 mot sé két qua chinh ndi bat:

“2 Luat Do luong s6 04/2011/QH13 ngay 11/11/2011; Quyét dinh s6 996/QD-TTg ciia Thii tuéng Chinh phu ngay
10/08/2018, nay goi tat 1a Dé an 996.

%3 Theo Hoi nghi so két “Danh gia tinh hinh thyc hién Dé 4n ting cuong, d6i méi hoat dong do luong dé hd trg doanh
nghiép Viét Nam nang cao ning luc canh tranh va hoi nhap quéc té giai doan dén nam 2025, dinh huéng dén nam
2030” ngay 28/11/2025 tai Ha Noi va Hoi thao khoa hoc "Dénh gia, tong két thi hanh Luat Do ludng va dé xuat
sira d6i mot sé diéu cua Luét Po luong" ngay 19/01/2026 tai Ninh Binh ctia Uy ban TCDLCL Quéc gia td chirc.

44 Viét Nam 2045 — Nang cao vi thé thwrong mai trong mot thé gi6i dang thay déi. Con dudng dan dén twong lai thu
nhép cao cho Viét Nam” WB 2024.
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e Vé hoat dopng xdy dung Tiéu chuin (TCVN)

Viét Nam hién c6 khoang 12.888 dén gﬁn 14.000 TCVN con hi€u lyc, bao phu hau hét cac
linh vuc cua doi séng kinh té - x4 hoi . Ty 1€ hai hoa vdi tieu chuin quéc té, khu vuc dat
khoang 47 % dén 60 % (ting manh so v&i mirc 40 % nam 2013). Linh vuc thyc pham dan
dau voi hon 1.700 TCVN.

o Vé hoat dong xdy dung Quy chuin (QCVN)

Téng cong c6 804 QCVN con hiéu luc do 13 B6 quan 1. V& mit t chirc, d thanh 1ap 139
ban k¥ thuat (QCVN/TC) véi hon 1.100 chuyén gia tham gia xay dung quy chuan.*®

o Vi hé thong cdc phong thi nghié¢m (PTN)

Viét Nam c6 khoang 1.500 PTN, tap trung phﬁn 16n tai Ha Noi va TP. HO6 Chi Minh. Trong
d6, mang luéi t6 chirc thir nghiém dat 731 don vi. Pac diém ndi bat 1a c6 92,1 % la PTN
thuc (co thiét bj vat chét), trong khi PTN &o chi chiém 2,1 % ma da s6 truc thudc cac truong
dai hoc, cao ding (44,9 %) va vién nghién ctru.*

° Ve hoat dong chirng nhdn

C6 179 tb chuc ching nhan (hé théng quan ly va san phém) dang hoat dong. Pang chu y,
xép hang GQII vé thanh phan ching nhan cta Viét Nam dat budc tién vuot bac, xép hang
23/185 qudc gia vao nam 2025.

. Vé hoat dpng cong nhin

Vién phong Cong nhan Quéc gia (BoA) da cép ching chi cong nhan cho 1.326 PTN
(VILAS), 72 t6 chirc chiing nhan (VCAS) va 84 t6 chirc giam dinh (VIAS)*. Vin phong
Cong nhan nang lyc Panh gia sy phu hop vé tiéu chuén chit lugng (AOSC) sau gén 10
nam hoat dong da cong nhan ISO/IEC 17025 cho hon 500 PTN. Viét Nam hi¢én c6 02 to
chirc 1a BoA va AOSC da ky théa udc thira nhan 1an nhau (ILAC/IAF MRA).*® Trong linh
vuce xét nghiém y té, dén cubi nam 2025, Viét Nam c6 248 phong xét nghiém duoc cong
nhan theo ISO 15189%.

Nhin chung, theo danh gia cia WBG vé muc do truong thanh cua NQI, Viét Nam duoc
xép hang tién tién (Advanced QI)%°, chi sé GQII 2025, Viét Nam dung thtr 49, mot vi tri
kha cao so véi mic thu nhap cia qudc gia (xem Bang 1).

5.2 Nhirng ton tai, han ché

Trong linh vuc do lwong

%5 panh gia chat lugng va khuyén nghi XD TC & QCKT Viét Nam VCCI 2025.

46 Xay dung nén tang chia sé phong thi nghiém tai Viét Nam. USAID & NIC 2023.

4TVILAS: Vietnam Laboratory Accreditation Scheme; VICAS: Vietnam Certification Accreditation Scheme; VIAS:
Vietnam Inspection Accreditation Scheme la cac chuong trinh céng nhén nang lyc k¥ thuat va quan 1y ctia BoA.

48 www.ggii.org.

4 www.boa.gov.vn.,

%0 Ulrich Harmes-Liedtke, Ann-Sara Ramkissoon, Christian Schoen, and Philip Grinsted. The Evolution of Quality
Infrastructure: Experiences and Prospects of Advanced Economies and Developing Countries. A background paper
for the WDR 2025: Standards for Development. WBG 2025.
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Bén canh cac thanh tuu, linh vuc do luong Viét Nam dang boc 16 nhitng diém khong pho
hop so vé&i yéu cau caa ky nguyén sé va hoi nhap kinh té quéc té di vao chiéu sau: Luat Po
ludng 2011 sau 15 niam thi hanh d3 boc 16 nhitng han ché nhu: thiéu co s¢ phép 1y cho cac
khai niém méi nhu do luwong so (Digital Metrology) va ha tang di liéu do hwong. Chi sb
thanh phan do ludng trong GQII 2025 van con thap nhat trong ba chi s6 co ban cua GQIl.
Ning lyc do ludong & hiéu chuan (CMCs)®! duoc qudc té thira nhan méi chi dat 16 %. Chua
tao dugc co so dir liéu do luong ding chung lién théng va sé hoa. Doanh nghiép chwa thuc
su la trung tAm va coi do luong 1a chi phi tuan ths thay vi 1a ¢éng cu dé ndng cao ndng luc
canh tranh. Ha tang k¥ thut va nhan luc & linh vuc c6 chuy@n mén cao cho hoat dong do
ludng cho cac nganh céng nghé cao (ban dan, Al...) con yéu va thiéu.

Trong co sé ha tang chit lwong quéc gia NOI

NQI dang boc 16 nhitng khoang tréng so v6i yéu cau phat trién méi. Vai tro caa NQI trong
cho dén nay van chua duogc minh dinh va chua 1a diéu kién thiét yéu trong cac quyét sach
chién lugc kinh té, cong nghé va dau tu twong xtmg cua qudc gia. Pic biét chua co sy két
nbi gitra NQI va NIS ca vé chi truong, k¥ thuat va to chirc. Chat luong quy chuan chua
ddng déu, mot s6 QCVN chua thuc su hop 1y, minh bach hoidc kha thi. Tinh trang chong
chéo gitta cac B9 van ton tai (vi du: mot loai hang hoa do hai B9 cung quan 1y).

Viéc ap dung hé thdng do luong, thir nghiém tién tién con chwa dong déu gitra cac nganh;
thiéu don vi du ning lyc thir nghiém cho cac cong nghé méi nhu mang 5G. Nhiéu to chirc
danh gid sy phu hop trong nudc van chua dugc su thira nhan quéc té, budc doanh nghiép
phai giri mau ra nudc ngoai thir nghiém véi chi phi cao. Doanh nghiép, dic biét 1a SMEs,
van coi tiéu chuan va chét luong 1 chi phi tudn thi thay Vi 1a don bdy dé néing cao ning
lyc canh tranh. Vé téng thé, c6 su chénh 1éch vé nang luc do ludng va ti€u chuan hoa so
voi1 nang luc cong nhan.

5.3 Nhirng bién chuyén tich cue vé thé ché va khung phap ly

D6i méi mo hinh tang trudng da dugc Trung wong quan tam tir kha soém, dac biét 1a tir nam
2016 v&i Nghi quyét 05 khod XII trong bdi canh mic du kinh t& vi mé ¢6 6n dinh nhung
toc do tang truong kinh té co xu hudng cham lai, chat luong ting trudng thap, phat trién
kinh té theo mé hinh cii, chAm ddi méi, dua chu yéu vao von dau tu va sd luong lao dong,
nang suat lao dong va niang suit cac yéu t6 tong hop TFP con thap.2 Nghi quyét Pai héi
toan quéc lan thir XIII da khang dinh yéu cau cap thiét phai d6i moi mé hinh ting trudng
khi nén kinh té van dang d6i mat nhiéu han ché vé nang suét, chat lugng va suc canh tranh.

Chién legc phat trién kinh té - xa héi 2021 -2030 1an dau tién dit ra muc tiéu tong quat dén
nam 2030, Viét Nam tré thanh nude c6 thu nhdp trung binh cao va nam 2045, tré thanh
nudc phat trién, co thu nhap cao. Panh gia sau 5 ndm thyc hién chién lugce, mac du bj dai
dich COVID 19 nhung co ban da dat duoc céac chi tiéu quan trong.>

51 CMSs: Calibration and Measurement Capabilities.
52 Nghi quyét 05-NQ/TW khoé XII, ngay 01/11/2016.
53 Quy mo GDP tir 346,6 ty USD niam 2020, xép thir 37 trén thé gidi tang 1én trén 514 ty USD nam 2025, gip 1,48
1an so v&i nam 2020, xép thur 32 thé gidi va thir 4 trong khu viec ASEAN; GDP binh quan ddu nguoi gip 1,4 lan,
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Bo Chinh tri dd ban hanh Nghi quyét so 57-NQITW vé d6t pha phat trién khoa hoc, cong
nghé, d6i méi sang tao va chuyén d6i sd qudc gia. Nghi quyét nhdn manh “Thé ché, nhan
luc, ha ting, dit liéu va cong nghé chién luge 13 nhitng ndi dung trong tam, cbt 13i, trong

do thé ché la diéu kién tién quyéet, can hoan thién va di trudc mot bude”.>

Trién khai thuc hién tinh than cua Nghi quyét 57, mot loat cac luat co ban vé STI da duoc
Quéc héi khoa XV ban hanh: Ludt Khoa hoc cong nghé & DMST (2025), Ludt TC & QCKT
(2025), Ludt Chdt hrong SPHH (2025) va mot loat cac Nghi dinh, Quyét dinh, Thong tu
huéng dan thi hanh d4 ban hanh ngay trong nim 2025 va dau nam 2026.

DPau nam 2026, Nghi quyét Dai hoi Dang 1an thir XIV va Chuong trinh hanh dong: khang
dinh quyét tim dwa Viét Nam budc vao ky nguyén vieon minh ciia dén téc, lay KHCN &
DPMST va CbS lam dong luc chinh.

Céc Luét trén va dic biét 13 Quyét dinh 2542 cta Thi tuéng Chinh phi vé NQI®® di thé
hién budc chuyén cin ban trong tu duy hoi nhap cia Viét Nam: chuyén tir cach tiép can
thu dong, tudn thi, theo sau sang chu dong hoi nhap bang thé ché, 14y NQI lam cong cu
nang cao ning luc canh tranh qudc gia va don bay phat trién.

Xay dung ning luc canh tranh cua qubc gia tir goc, 1am nén tang dé Viét Nam timg budc
chuyén tir vi thé thuan tuy tuan thu tiéu chuan, quy chuan sang chi dong tham gia sau hon
vao chudi gia tri khu vuc va toan cau. Két qua dat duoc thoi gian qua 1a rat nd luc nhung
muc tiéu cu thé vé NQI cia dat nudc trong giai doan sip tdi véi yéu cau cao hon ciia nén
kinh té dwa vao STI, can x4c dinh 16 tAm nhin, muc tiéu va cac bude di chién luge, cu thé
1a phai chuyén doi tir hg tang chdt lwong (QI) mirc d6 tién tién (advanced) hién nay (2025)
sang chin muoi (mature); dich chuyén tir viéc tuan thi cac chuan muc qudc té sang viéc
dan ddt va d6i méi sang tao.

5.4 Mot s6 nhiém vu can chi y va trién khai trong giai doan 2026 — 2030

Tuy nhién trén day moi chi 1a cai khung, thé ché va thyc thi dang bit ddu ting tdc va phai
tiép tuc hoan thién. Giai doan 2026 — 2030, viéc trién khai thyc thi hiéu qua céc luat méi,
ban hanh Lu4t b6 sung stra d6i Luat Do ludong ((2011) va trién khai Quyét dinh s6 2542/QD
TTg sap t6i s& 1a yéu td quyét dinh dé gop phan hién thuc hoa muc tiéu hdi nhap quoc té
bén vitng, mé rong khong gian phat trién, nang cao ning luc canh tranh qudc gia va chat
lugng tang trudng cia nén kinh té theo tinh than va cac muc tiéu caa Chuong trinh hanh
dong thuc hién Nghi quyét Dai hoi Pang 1an thir XIV.

D6i voi chu dé cia tham luén, viée chuyén ddi QI tir tién tién sang chin muoi cua Viét Nam
doi hoi khong chi quyét tim chinh tri va dau tw ma quan trong nhét & viéc nhén thirc, t6
chtrc phéi hop va thyc thi; cac thach thirc chinh (nhung khong phai tat ca) can luu y gom:

tang tir 3.552 USD 1én khoang 5.026 USD. Phu luc 4: Panh gi4 5 nam thyc hién chién Iugc phat trién kinh t&-xa
hoi 10 nam 2021-2030.
5 Nghi quyét 57-NQ/TW B¢ Chinh tri khoa XIII ngay 22/12/2024.
5% Quyét dinh s6 2542/ QD-TTg ngay 20/11/2025.
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e  Cac hoat dong QI chu yéu tir co quan nha nudc 1au nay gid phai chuyén sang thi
trrong canh tranh hoan toan cho cac hoat dong thar nghiém, chirng nhan va giam dinh. biéu
nay doi hoi chinh pha phai chuyén tir vai trd nguroi cung cap sang vai trd nguroi diéu tiét.

° Khi khu vuc tu nhan tham gia vao cung cép cac dich vy QI rong khép, viéc diéu hanh,
phoi hop nhip nhang gitta cac t6 chirc QI cong l1ap va tu nhan dé phuc vu cho nén kinh té
ho6i nhap sau rong, ting trudng véi toc do cao 1a mot thach thirc quan tri phire tap.

e O tam chin musi, NQI doi hoi sy tich hop cua cac cong nghé dot pha nhu s hoa, tri
tué nhan tao (AI), do luong théng minh, phan tich du béo... dya trén dit liéu théng nhit,
6n dinh, théng sudt va tu dong hoa 1a thach thac vé tai chinh va nhan lyc.

e O trinh d6 chin mudi, QI &p dung céc tiéu chuan va danh gia sy pht hop cho link vuec
dich vu chtr khong chi 1a hang hod hitu hinh. Bong thoi, hé thong phai hd tro duoc viéc
thuc hién quy dinh théng minh dé can bang gitta d6i mai va an toan.

e Khéng dung lai ¢ viéc duoc qudc té cdng nhan hozc hai hoa vai tidu chuan qubc té
nhu & trinh do tién tién ma phai thach thie chinh minh tao ra va tham gia vao xay dung cac
tiéu chuan ky thuat toan cau; thé hién vai tro lanh dao trong cac dién dan QI qudc té.

e Mot thach thuc phi ky thuat khac & mic @6 chin mudi 1a tu duy vin hoa chat luong
khong con 1a wu tién chién lugc cua doanh nghiép ma chuyén sang tu duy chat luong cha
dong thAm sau vao xa hoi va nén kinh té. Chat luong khdng con 1a bat buoc ma 1a mét gia
tri vin hoa va thyc hanh cai tién, sang tao khdng ngirng.

e  Dé dap tng yéu cau phat trién bén vimng, phat thai carbon thap (Net Zero), bién doi
khi hiu; cac mé hinh kinh t& méi nhu kinh té tuan hoan yéu ciu cao va méi vé céc tiéu
chuén bdo v¢ nguoi tiéu dung do d6 doi hoi sy cai tién, d61 mdi khong ngirng cac phuong
phap danh gia.

Hoat dong do luwong

Tiép tuc hoan thién thé ché va chuyén d6i sd, tap trung xay dung Luat Po ludng (sira ddi)
dé xac 1ap vai trd trung tim cta doanh nghiép va tao hanh lang phap 1y cho do ludng sd.
Tiép tuc thuc hién Dé dn 996 trong diéu kién méi (Quyét dinh sé 996 OP-TTq) dic biét
tap trung hd tro doanh nghiép nang cao ning luc canh tranh manh mé va hiéu qua hon.
Tiép tuc duy tri, bao quan va sir dung cac chuan do luong qudc gia da duoc phé duyét; trién
khai Ké hoach phat trién chuan do luong quoc gia dén nam 2030 (Quyét dinh sé 1488/0P-
TTg). Thiét 1ap Co sé dir lidu qudc gia vé do ludng trén nén tang s, tng dung Al va dir
lidu 16n dé giam sat, canh bao vi pham va hd trg hé sinh thai PMST. Thi diém va trién khai
Chung chi Hiéu chuan S6 (DCC) dé thay thé ho so gidy.

Piép tmg cac thach thirc bién doi khi hau qua viéc xay dung hé théng do luong, béo cdo va
tham dinh khi nha kinh dé hd trg 1§ trinh Net Zero va vugt qua cc rao can xanh nhu
CBAM.

Ul tién phat trién cac chudn do luong do chinh xac cao phuc vu cac nganh cong nghiép

chién luoc nhu chip ban dan, san xuat boi dép (in 3D), mang 5G, cong nghé nano va cong

ngh¢ luong tir. Déy manh do luong phuc vu y té, an toan thuc phém va phat trién nang
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luong sach theo SDGs. Nang cao nang luc canh tranh va hdi nhap; dén nam 2030, dong
g6p cta TFP vao ting trudng phai dat trén 55 %, doi hoi do ludng phai trd thanh don bay
tryc tiép cho ning suét.

Tang cuong tham gia hop tic qudc té, dic biét 1a cac chuwong trinh so sanh lién phong quéc
té (CIPM-MRA) dé tang tinh thira nhan qudc té cua két qua do. Pao tao d6i ngii chuyén
gia chét lugng cao dat chuan khu vuc va quéc té: déy manh xa hdi hoa cac dich vu do
ludng, hiéu chuan.

Co s¢ ha tang chit lwong NQI

Trién khai thyc hién Luat Tiéu chuin va Quy chuan k§y thuat (2025) va Luat Chit luong
san pham hang hoa (2025). Ngoai muc tiéu vé chi s6 GQII, can chu trong dén cac bién
phap tong thé dé chuyén doi céc tru cot cia NQI Viét Nam tir tién tién sang chin muoi da
néu phan trén. Dac biét phai gan lién NQI véi cac chién lugc, dé an qudc gia vé phat trién
cong nghé ngudn, cong nghé chién luge, san pham xuat khau chi luc, chi dong dé tham
gia GVCs qua khai thac cac FTAs® thé hé méi trong diéu kién dia - chinh trj va cac lién
minh kinh té - thuong mai dang va sé& hinh than.h.

Thue hién cac ndi dung quan trong cua Quyét dinh sé 2542/QP-TTg vé phé duyét mot sb
nhiém vu, giai phap ting cuong hoi nhap quoc té trong linh vyc tiéu chuan, do ludong, chat
luong giai doan dén nam 2030. Tiép tuc trién khai cac chuong trinh hd trg doanh nghiép
nang cao niang suat, chat luong, nang cao nang lyc canh tranh chuyén siu, bao pha va gin
lién véi chuyén d6i s6. Thuc hién dong bd cac giai phap hiéu qua dé nang chi sé GQII vao
nhom 45 qubc gia ddn dau thé gidi vao nam 2030.

Thuc day s6 hoa va DMST, thiét 1ap co s dit lidu qudc gia vé 3 tru cot chinh cua NQI trén
nén tang sd, lién thong tir trung wong dén dia phuong. Xay dyung tiéu chuan va quy chuan
k¥ thuat cho cac nganh miii nhon chién luogc nhu chip ban dan, tri tué nhan tao (AI), IoT,
dién hat nhan va robot. Xay dung khung hudng dan vé tiéu chuin va quy chuan k§y thuat
phuc vu chuyén ddi xanh, kinh té tuan hoan va kiém so4t khi thai nha kinh. Hoan thién
khung phap 1y dé van hanh san giao dich tin chi carbon noi dia va hé théng giam sat moi
truong thoi gian thyc. Phan dau ty 18 hai hoa TCVN véi tiéu chuan quéc té dat (70-75) %
vao nam 2030.

Tich cuc tham gia cac thoa thuan thira nhan 1an nhau (CIPM-MRA, ILAC/IAF) d¢ tdi thiéu
80 % két qua danh gia sy phu hop cua Viét Nam duoc qudc té thira nhan. Trién khai mo
rong Dé an x4y dung nén tang chia sé¢ phong thi nghiém (Lab-sharing) dé t6i wu hoa nguén
Iwe va ho tro hé sinh thai khoi nghiép va PMST.

TP. H6 Chi Minh, ngay 29/03/2026.
Lién lac: Nguyén Bdo Toan, phone: 0913912919 email:baotoansg@gmail.com

5 Vigt Nam tham gia cac FTA dang theo chiéu rong chir chwa sau, xem thém: “Viét Nam 2045-Nang cao vi thé
thwong mai trong mot thé gi¢i dang thay ddi. Con dudng din dén tuong lai thu nhap cao cho Viét Nam” WB
2024.
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TU CANH BAO AN TOAN SAN PHAM DEN YREU CAU
NANG CAO NANG LUC PHAN TiCH BA TINH HUONG
CEREULIDE - CHI - LILIAL/TPO

Nguyén Hong Thiao, Vwong CAm Ting,
Trung tim K thuit Tiéu chuin Po lwong Chit lwong 3
Email: thao.nh@quatest3.com.vn

Tom tit

Trong thoi gian gan ddy, thi trueong ghi nhdn nhiéu vu canh bdo va thu hoi san pham cé
lién quan tryc tiép dén sirc khée nguwoi tiéu ding. C6 truong hop xudt phat tir déc t6 méi
néi, cé truong hop lién quan kim logi ndng, ciing c6 truong hop do sin pham con chira
chat da bi cam sir dung. Bao cdo nay lwa chon ba vi du tiéu biéu dé phdn tich: doc 16
cereulide trong sita cong thirc va thuc pham cho tré nhé; chi trong bt qué va nguy co théi
nhiém tir dung cu ndu dn; Butylphenyl Methylpropional (BMHCA, con goi la Lilial) — chdt
tao mui da bi cam trong my pham tai chdu Au va Trimethylbenzoyl Diphenylphosphine
Oxide (TPO) — chat khoi mao quang héa thuong gdp trong cdc san pham lam méng dang
UV/gel, da bi cam trong my pham tai EU tir ngay 01/09/2025. Muc tiéu ciia bai viét khong
phdi trinh bay qud sdu vé mdt hoc thudt, ma tdp trung lam ré nhitng vin dé cot 16i doi véi
cong tdc thir nghiém: cdn theo déi canh bdo thi truong nhw thé ndo, nén wu tién chi tiéu
nao, va phai chudn bi ndng lwc phdn tich ra sao.

Tir ba truong hop trén ¢ thé thdy mét diém chung: canh bdo thi trieong khéng con chi la
théng tin dé tham khdo, ma da tré thanh nguon dir liéu dau vao quan trong cho hoat déng
thir nghiém. Khi xudt hién mét canh bdo méi, phong thir nghiém can trd 167 nhanh ba cdu
hoi: chat nao can kiém nghiém, nén mau ndo cé riii ro, va giéi han phat hién nao di dé ho
tro' danh gid chdt lwong. Vi vdy, ngoai phan phan tich ba tinh huong cu thé, bdo cdo con
bé sung mét muc riéng vé cdc nguon théng tin chinh thirc nén theo déi thuong xuyén va
cdch cap nhdt nhanh de khong bi cham trudc dién bién méi cua thi truong.

Tie khoa
Cereulide; infant formula; lead; cinnamon; cookware; migration; food contact materials;
lilial; BMHCA; TPO; hydroquinone; mercury; glucocorticoids; skin whitening.

Théng diép chinh: Muon phdn vmg nhanh truée riii ro méi, phong thir nghiém can dong
thoi duy tri nang luc phan tich phu hop va theo doi thuong xuyén cdac nguon canh bao
chinh thuec.

1  DPAT VAN PE bao vé stc khoe, my pham, hang tiéu dung,
vat liéu tiép xtc thuc pham cho dén dung cu
nau an. Mdi nguy dugc néu trong cic canh
bao cling da dang hon trudc. Bén canh céc
chi tiéu quen thudc nhu vi sinh va kim loai

Trong vai nim gan day, sb lugng canh bao
va thu hdi san pham c6 xu hudng ting rd
rét. Pham vi san pham bi canh béo ciing
ngay cang rong, tir thuc pham, thuc pham
29
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ning, ngay cang xuat hién thém cac doc t6
méi ndi, cac chit cAm, hodc cac chét dang
bi siét quan 1y do lo ngai 4nh huong dén st
khde.

Bao cao Safety Gate 2025 ctia Uy ban chau
Au ghi nhan 4.671 canh bao va 5.794 hanh
dong theo doi. Trong d6, my pham chiém
36 % tong sb canh bao, riii ro hoa hoc chiém
53 %, va riéng & nhdém my pham thi phan
16n canh bao hoa hoc ¢6 lién quan dén lilial
[1]. Nhitng con s6 ndy cho thdy canh béo thi
truong da trd thanh mot dong thong tin co
gia tri thyc tién cao ddi voi co quan quan 1y,
doanh nghiép va cd phong thir nghiém
(PTN).

Déi voi nguoi lam cong tac thir nghiém, gia
tri 16n cta cac canh bao nam & chd ching
thuong cung cip nhimng dit kién cé thé
chuyén hoéa tryc tiép thanh yéu cau k¥ thuét:
chét nao dang duoc chi y, nén miu nao co

nguy co, nhom nguodi dung nao nhay cam,
va quy dinh phap 1y dang thay doi theo
huéng ndo. Noi cach khac, néu doc canh
béo dué6i goc nhin k§y thuat, PTN c6 thé sém
xéac dinh diéu gi can wu tién: chuan bj chat
chuén, hoan thién x&r Iy mau, hay xay dung
thém phép thir mai.

Trong bai viét ndy, cac truong hop
cereulide, chi va lilial/TPO duoc lua chon
vi ching dai dién cho ba dang thach thuc
khac nhau. Cereulide 1a mot doc to méi ndi
trong nén mau nhay cam. Chi 13 mdi nguy
da duoc biét tir 1au nhung van tiép tuc tai
xuat hién trong thuc pham va vat dung hang
ngay. Lilial va TPO lai phan anh tac dong
rat rd ciia thay d6i phap 1y dén nhu cau thir
nghi¢m trén thi truong. Tur ba vi du nay, bai
viét rat ra mot sb go1 y thuc té cho PTN an
toan hoa chat.

2  BA TINH HUONG CANH BAO TIEU BIEU

Bing 1. Tém tit ba tinh huéng va y nghia doi véi cong tac thir nghiém

Tinh hudng Moi nguy chinh

Dir ki¢én Y nghia

canh bao no6i bat

déi véi thir nghiém

Cereulide trong sira
cong thirc

DJdc t6 gdy non do
Bacillus cereus, bén
nhiét

EFSA thiét lap ARfD
0,014 pg/kg thé trong cho
tré so sinh; quy ddi theo
stra hoan nguyén, murc trén
0,054 pg/L voi sira cong
thtre cho tré so sinh da co
thé dang luu ¥ [2].

Can chuan bj nang lyc
LC-MS/MS va kiém
soat tot bude xir 1y
nén bot giau protein,
chat béo [2-5].

Chi trong bot qué
va dung cu nau an

Kim loai ndng doc
tich lity; c6 thé dén
tr nguyén li€u hodc
tur vat liéu tiép xuc
thuc pham

FDA da khuyén nghi thu
hoi 11 nhan hiéu bot qué
c6 chi 2,03 - 7,68 mg/kg;
ddng thoi canh béo cac
dung cu nau an nhap khéu
c6 thé thoi nhiém chi [6,7].

Can nang lyc ICP-MS
cho thyc pham va
xem xet thém phép
thir thoi nhiém déi véi
dung cu ndu n [7-9].

Lilial va TPO trong
my pham

Chét bi cAm hodc bi
siét quan ly theo

phap quy

Lilial bi cam trong m¥
pham EU tir 01/3/2022;
TPO bi cam tir 01/9/2025.
Canh bao thi truong cho
thiy my pham 1a nhom c6

Can theo ddi sat thay
d6i theo van ban phap
quy va chu dong xay
dung danh muyc chi
tiéu thir nghiém ddi
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Tinh hudng Mobi nguy chinh

Dir kién
canh bao noi bat

Y nghia
doi véi thir nghiém

tAn sudt canh b&o cao
[1,11-13].

v6o1 nhom chét cdm
trong my pham
[10-14].

2.1 Cereulide trong sira cong thirc va
thwe phim tré nhé

Cereulide 12 doc t6 gay noén do Bacillus
cereus sinh ra. Piém dang luu ¥ 1a chit nay
bén nhiét tuong ddi cao, nén viéc gia nhiét
thong thuong khong bao dam loai bo dugc
rui ro. Vi vay, cac canh bédo lién quan dén
cereulide thuong dugc xem 1la nghi€ém
trong, dac bi¢t khi san phém lién quan dén
tré so sinh va tré nho.

Danh gid nhanh nam 2026 cua EFSA cho
théy tré so sinh la nhoém déc bi¢t nhay cam
v6i cereulide. EFSA thiét 1ap ARfD ¢ mirc
0,014 pg/kg thé trong va dong thoi dua ra
mtc néng d6 quy ddi trong sira pha lai dé
hd tro danh gia nguy co: néu vuot khoang
0,054 pg/L ddi vai sita cong thic cho tré so
sinh va 0,1 pg/L ddi véi sita cong thirc cho
tré tir 6 dén 12 thang tudi thi da c6 thé vuot
ngudng an toan cap tinh [2]. Y nghia cia
thong tin nay ddi véi PTN Ia rat rd: khong
chi can “do duoc”, ma con phai bao dam
gi6i han dinh luong du thap dé phuc vu
danh gia rii ro va hd tro ra quyét dinh.

Xét tr goc do k¥ thuat, cereulide 1a vi du
dién hinh cho thay viéc xir Iy mau c6 vai trd
khong kém thiét bi phan tich. Nén sita bot
chtra nhiéu protein, chit béo va cac thanh
phan dé gay nhiu. EFSA ciing luu y rang
néu quy trinh chiét khong phu hop thi hiéu
suat thu hoi co thé bi anh huong dang ké;
riéng voi nén bot kho, budc hydrat hoa
trudc khi chiét 1a rat quan trong [2]. ISO
18465:2017 va phuong phip BAM cua
FDA déu xem LC-MS/MS 1a nén tang phu
hop cho chi tiéu nay [4,5]. Diéu d6 cho thiy

muon trién khai cereulide hiéu qua thi
khong chi can thiét bi, ma con can mét quy
trinh xtr ly mau duoc kiém soat tot.

Truong hop cereulide ciing cho thiy mot
bai hoc dang chi ¥: cac doc té méi ndi co
thé xuét hién trén thi trudng rat nhanh, trong
khi PTN thuong can thém thoi gian dé
chuan bi phuong phap. Do dé, theo ddi sém
cac canh bao tir EFSA, ECDC va FDA la
cach tiép can can thiét dé chu dong xay
dung nang luc, thay vi cho dén khi su cb
Xay ra trong nudc mai bat dau phan tng.

2.2 Chi trong bot qué va nguy co' thoi
nhiém tir dung cu néu in

Chi 1a mdi nguy da dugc ghi nhéan tir 1au,
song van tiép tuc xuat hién tré lai trong
nhiéu nhém san pham. Véi bot qué, nguy co
6 nhidm c6 thé phat sinh tir nguyén liéu ban
dau hodc trong qua trinh pha tron, ché bién.
Nguoc lai, & nhém dung cu niu in, nguy co
phoi nhiém chu yéu lién quan dén sy thoi
nhiém tir vat liéu tiép xtc thuc pham. Du
khac nhau vé ngudn phat sinh, ca hai truong
hop déu cho thdy ngudi tiéu ding c6 thé bi
phoi nhiém chi trong sinh hoat hang ngay
ma khong d& nhan biét.

FDA Hoa Ky da cong bd canh bao va
khuyén nghi thu hdi 11 nhan bt qué xay do
phat hién chi & muirc 2,03 mg/kg-7,68 mg/kg
[6]. Cung thoi gian do, FDA ciing canh bao
vé mot sb dung cu niu an nhép khau c6 kha
nang thoi nhiém chi vao thuc phim trong
qua trinh st dung [7]. Vi nhom mdi nguy
nay, diéu can luu y 1a tic dong khong chi
nam & mot lan tiép xuc don 1, ma con ¢ kha
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nang tich lity theo thoi gian, dic biét d6i véi
tré nhé va phu nir mang thai.

Dbi v6i PTN, truong hop chi dat ra it nhat
hai yéu cau k¥ thuat. Thtr nhat 13 ning luc
xac dinh chi trong thyc phém hodc gia vi,
thudng theo hudng tiéu hiy acid va do bang
thiét bi ICP-MS [9]. Thtr hai 14 ning luc
danh gi4 thoi nhidm dbi véi dung cu ndu an
hoac vat liéu tiép xuc thuc phém. bay la
diém rat d& bi bo sot. Néu chi xac dinh ham
luong chi trong vat liéu ban dau ma khong
danh gia phan thoi nhiém, két qua co thé
chua phan anh ding nguy co thuc té khi
nguoi tiéu ding st dung san pham.

Diém rat ra ¢ ddy 1a cung mét chi tiéu chi
nhung nén miu va cach tiép can phan tich
khong thé giéng nhau. Vi gia vi, trong tim
nam & kiém soat nhiém ban va bao dam do
ding & muc vét. V&i nhom dung cu nau an,
trong tdim chuyén sang kich ban tiép xic,
dung dich m6 phéng va danh gia muc thoi
nhiém. Pay 12 vi dy dién hinh cho thay canh
bao thi trudng c6 thé kéo theo nhu ciu mo
rong ning luc thir nghiém theo chiéu ngang,
chtr khong chi lam ting sd lvong mau theo
quy trinh sin c6.

2.3 Lilial va TPO trong my phim

Lilial va TPO 14 hai chat ting duogc st dung
trong my pham véi chirc ning khac nhau.
Lilial 1a mot chat tao huwong tong hop, ting
c6 mit trong nhiéu san phim chim soc ca
nhan nhd mui hvong dic trung; chit nay da
bi cdm trong m§ pham tai EU tr ngay
01/03/2022. Trong khi @6, TPO la chit khoi
mao quang hoa, thudong gap trong cac san
pham lam moéng dang UV/gel; chit nay da
bi cdm trong my pham tai EU tr ngay
01/09/2025.

Néu cereulide phan anh cau chuyén ctia mot
doc t6 méi ndi, con chi cho thay tinh dai
dang ctia mot mbi nguy cd dién, thi lilial va
TPO lai dai dién cho mgt dang rui ro khéc:
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rii ro phat sinh do thay doi phap quy. Khi
quy dinh thay ddi, nhu cau thir nghiém va
giam sat thi truong c6 thé ting rat nhanh.

Theo Safety Gate 2025, m§y pham 13 nhém
san pham bi canh bao nhiéu nhat trong hé
thng Safety Gate cua chiu Au, dong thoi
rti ro hoa hoc ciing chiém ty 16 rat cao [1].
Mot phan 16n canh bao trong nhém nay lién
quan dén lilial. V& mit khoa hoc, SCCS da
két luan chat nay khong thé duoc coi 13 an
toan trong my pham [10]. Piéu nay cho
thdy, trong linh vuc my pham, bién dong
phap Iy thudng gin chit voi cac bang ching
danh gia nguy co va c6 thé nhanh chong
chuyén thanh nhu cau kiém soét trén thi
truong.

D@ liéu giam sat cia EDQM/OCCL ciing
cho thiy tinh hinh thi trudong my pham
khong chi dung lai ¢ lilial hay TPO. Trong
mot s6 chuong trinh giam sat, co quan nay
van phat hién cac chat khong nén c6 nhu
hydroquinone, mercury va glucocorticoids
trong cic san pham lam tring da [14]. Diéu
nay dic biét dang luu ¥ d6i véi hoat dong
thr nghiém, bo1 danh muc cac chit céan
quan tdm trong my pham luén bién dong.
Hom nay trong tdm c6 thé 1a lilial, nhung
trong giai doan tiép theo c6 thé chuyén sang
TPO hoic cac chét khac.

Tir gbc d6 PTN, my pham khong nén duoc
tiép can theo hudéng xir 1y timg chit mot
cach roi rac. Cach tiép can phu hop hon l1a
theo doi dong thoi canh bao thi truong va
cap nhat phap 1y, tr d6 chu dong xay dung
danh muc chi tiéu thir nghiém ddi véi cac
nhom chat cdm hodc nhom chit c¢6 nguy co
cao. Tuy thudc ban chat héa hoc cua ting
chét, c6 thé lya chon k¥ thuat phu hop nhu
GC-MS, LC-MS/MS hoac ICP-MS. Tuy
nhién, yéu t6 quyét dinh vén 1a téc d6 cap
nhat thong tin, vi chi can chim mét budc,
nang lyc thir nghiém rat dé mét tinh thoi su.
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3  PIEU RUT RA CHO PTN

Ba truong hop trén cho thdy mot xu hudng
kha 18 1a PTN khong thé chi van hanh theo
mot danh muc chi tiéu ¢6 dinh rdi ché mau
gri dén. Trong bdi canh cic canh bao xut
hién nhanh va da dang, nang luc thir nghiém
can duoc to chure theo hudng chu dong hon,
bam sat tin hi€u tur thi truong va tr co quan
quan ly.

Diéu quan trong dau tién 13 phai doc canh
bao dudi goc nhin k¥ thuat. Khi xuét hién
mot thong tin thu hdi hodc canh bao, cau hoi
khong nén dimg 6 viéc “sdn pham ndo dang
¢6 vin dé”, ma can phai tiép can dén cac nodi
dung cu thé hon: chat nao lién quan, nén
mau nao lién quan, gidi han can quan tam
nim ¢ muc ndo, va rui ro do gin véi yéu
cau phap 1y hay yéu cau danh gia nguy co.
Chi khi tra 161 dugc cac cau héi nay, PTN
méi c6 thé chuyén mét bén tin cinh bdo
thanh ké hoach hanh déng chuyén mén.

Diéu quan trong thir hai 14 can t6 chirc ning
luc theo nén tang k¥ thuat. Nhin tir ba vi du
trong bao cao nay co thé thay LC-MS/MS,
GC-MS/MS, ICP-MS va cac phép thir thoi
nhiém khong nén dugce xem 1a nhitng mang
ro1 rac. Nguoc lai, day la cac nén tang et

16i giup PTN phan tng trudc nhiéu loai
canh bao khac nhau. Khi d3 c6 nén tang phu
hop, viéc md rdng sang mot chi ti€u moi s€
thuc té hon nhiéu.

Diéu quan trong thir ba 1a khong xem nhe
bude xtr Iy miu. Trong thuc té, nhiéu phép
thir gap kho khin khong phai vi thiét bi
khong du kha ning, ma vi nén miu phirc
tap, hiéu suat thu hoi khong on dinh hodc
kiém so4t nhiém ban chua tt. Pay 1a 1y do
viéc dau tu vao quy trinh xtr Iy miu, mau
trang, chuan noi va danh gia d6 phu hop cua
phuong phap luén can dugc dit song song
voi dau tu thiét bi.

4  CAC NGUON CANH BAO NEN
THEO DOI THUONG XUYEN

Mot cau hoi rat thuc té 13: mudn phan ung
nhanh thi nén theo ddi thong tin ¢ dau. Poi
v6i mang thir nghiém an toan hoéa chit,
khong nén chi doc tin tong hop trén bao chi.
Céch 1am hiéu qua hon 1a theo ddi truc tiép
cac nguon chinh thirc, noi co quan quéan 1y
hoic t6 chirc chuyén mon cong bd canh béo,
quyét dinh thu hoi, danh gid rai ro va thay
d6i phap quy. Mdi ngudn s& c6 thé manh
riéng, tiy theo loai san pham va muc dich
theo doi.

Bing 2. Mjt s6 nguén chinh thirc nén theo doi va cach theo déi nhanh

Nguf“)n

Pham vi thong tin

Khi nao nén theo doi

Cuc An toan thuc

Canh bao ATTP, thu hoi thuc

Khi 1am mang thyc pham, TPCN,

[16, 17]

phém (VFA)/ B | pham, thuc pham béo vé sirc khoe | d6 udng, san pham cho tré nho
Y té [15]

Cuc Quanly Canh bao va thu h6i m§ pham, Khi 1am m¥ pham, dugc pham,
Dugc/Bo Y té thudc; thong bao dinh chi luu hanh | nguyén liéu lién quan

Safety Gate (EU)

dung [1, 18]

Canh bdo nhanh déi véi san pl}ém
khong phai thyc phdm: my pham,
do choi, dién gia dung, hang tiéu

Khi can theo ddi xu hudng rui ro
hoa chat trong m§ phdm va hang
tiéu dung
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alerts d6i v6i san pham do FDA
quan ly [5-7,20]

Nguodn Pham vi thong tin Khi nao nén theo doi
RASFF (EU) Cénh bao nhanh ddi véi thyc pham, | Khi theo ddi thyc pham, nguyén
thirc an chér} nuoi va ca vat li¢u tiep | liéu, FCM
xuc thyc pham [19]
FDA (Hoa Ky) Recalls, safety alerts, public health | Khi can nhin nhanh cac vu viéc 16n

v¢ thyc pham, my pham, dung cu
nau an.

Health Canada /
Recalls and Safety

Canh bao va thu hdi dbi voi health
products, consumer products [21];

Khi quan tam thi truong Canada
hoac muon theo doi nhanh canh bao

theo ddi thuc pham, di tng [22, 23]

Alerts (Canada) cong tra ctru tip trung recall/alert vé my pham, san pham strc khoe va
ctua Canada, c6 email va RSS. hang tiéu dung.

CPSC (HoaKy) | Thu hdi hang tiéu dung, c6é app va | Khi quan tam hang tiéu dung ngoai
email recall [24] thuc pham

OPSS /FSA (Anh) | OPSS theo ddi hang tiéu dung; FSA | Khi lam hang tiéu dung hodc thuc

pham xudt sang/nhap tir Anh

ACCC Product

Cénh bao va thu hdi hang tiéu dung;

Khi quan tam thi truong Uc hodc xu

phan m§y pham [26]

Safety (Uc) c6 muc chemicals va cosmetics [25] | hudng chat cAm cua hang tiéu ding

EFSA (EU) Panh gia nguy co khoa hoc doi voi | Khi can hicu sdu ban chat rii ro va
thuc phﬁm, phu gia, chat 6 nhiém can cur khoa hoc phuc vu danh gia
va cac moi nguy lién quan [2, 3]

EUR-Lex / EUR-Lex: tra ctru van ban phap 1y | Khi cﬁr} theo ddi thay doi phap quy,

Cosling (EV) [27]/ Coslng: tra ctru thong tin thanh | thoi diém c6 hi¢u lyc, hodc tra ctru

thong tin thanh phin my pham

Néu chi chon mdt sd nguén dé theo doi
thudng xuyén, c6 thé chia theo nhém cong
viéc nhu sau. Véi thuc pham, thyc phim
bao vé suc khoe va san pham dinh
dudng/cong thic cho tré nho, nén uu tién
Cuc An toan thyc pham, RASFF, FDA va
EFSA. V&i my pham, nén wu tién Cyc Quan
Iy Duoc, Safety Gate, Health Canada va,
khi can theo d&i thi truong M, thém FDA.
Véi hang ti€u dung no6i chung, nén uu tién
Safety Gate, CPSC, OPSS, Health Canada
va ACCC Product Safety. Khi can theo ddi
su thay doi vé quy dinh, thoi diém ap dung
va co s6 khoa hoc ctia mot chat cu thé, nén
xem thém EUR-Lex, Coslng, SCCS hoac
cac tai liéu danh gia rui ro tr EFSA.

34

5 LAM SAO CAP NHAT THONG
TIN CANH BAO NHANH NHAT

C6 nguon thong tin 13 diéu kién can, nhung
chua du. Mudn cap nhat nhanh, PTN can to
chirc cach theo doi sao cho tin hiéu méi
duoc tiép nhan sém ma van giit duoc do tin
cay. Noi cach khéac, van dé khong chi 1a
“theo do1 & dau”, ma con la “theo doi nhu
thé nao”.

Trudce hét, nén sir dung mot hop thu riéng
hoac mdt hop thu chung cho nhém phu
trach canh bao. Khi ding email nay dé dang
ky nhan tin tir cac cong chinh thirc nhu
FDA, Health Canada, ACCC, EFSA hoac
cac co quan trong nudc, viéc tong hop va
tra ctru lai s€ thuan tién hon. Béng thoi, nén
thiét 1ap quy udc ra soat dinh ky, vi du mdi
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sang kiém tra email canh bao va moi tuan
tong hop ngan nhiing ndi dung dang chu y.

Bén canh do, nén chuin bi sdn mot bo tir
khéa theo nhom nguy co ma PTN quan tam,
chang han: cereulide, lead, mercury, lilial,
BMHCA, TPO, hydroquinone, migration,
infant formula, food contact materials, skin
whitening. Khi tra ctru trén Safety Gate,
RASFF, FDA hay website cua cac co quan
quan ly, bo tir khéa nay s& giup sang loc
thong tin nhanh hon va bam sat linh vuc
chuyén mén.

Mot diém khéc ciing rat quan trong 1a phai
phan biét r6 gitta ngudn tin va ngudn xéac
nhan. Tin trén bao chi hoac mang xa hoi co6
thé gitp phat hién sém mot van dé, nhung
khong nén dung lam cadn cir chuyén mon.
Khi can dénh gia hodc pho bién lai trong ndi
b, ludn nén truy vé ngudn gde chinh thirc:
thong bao ciia co quan quan 1y, hé thong
canh bao chinh thtrc, van ban phap quy hoac
bao cdo danh gia rui ro. Viéc nay gilp tranh
lan truyén thong tin chua kiém ching.

6 GOIY AP DUNG CHO PTN AN

TOAN HOA CHAT

Tir géc nhin thuc té, khong phai PTN nao
ciing c6 thé trién khai ngay moi chi tiéu méi
xuat hién trén thi truong. Vi vay, hudng di
phu hop 1a vu tién theo muire dg rui ro va kha
nang ap dung. Trudc mat, co thé tip trung
vao nhitng nhém chét vira xuat hién nhiéu
trong canh bao, vira ¢6 kha ndng 4nh hudéng
tryc tiép dén stc khoe nguoi tiéu dung,
d6ng thoi phu hop voi nén tang thiét bi hién
co.

Song song v&i d6, can xem lai cach dau tu
ngudn luc. Thay vi chd c6 yéu cau cy thé
roi méi mua chudn hoic xay dung SOP tir

dau, PTN c6 thé chit dong chuan bi theo
huéng “dy phong hop 1y”: luu san danh
muc chét vu tién, xac dinh trude nguén mua
chat chuén, ra soat nén mau c6 nguy co cao
va xdy dung khung phwong phap dé khi can
c6 thé trién khai nhanh hon.

Cudi cung, nén xem hoat dong theo doi
canh bdo nhu mot phin cia coéng viée
chuyén mon thuong xuyén, chtr khong phai
viéc phat sinh khi c6 su ¢d. Khi viéc theo
dodi duoc dwa vao nép, PTN sé khong chi
phan tmg nhanh hon ma con cé co s tot
hon dé dinh hudng phat trién niang luc, tu
van cho khach hang va chuan bi trudc cho
cac thay d6i cua thi trudng.

7  KET LUAN

Ba truong hop cereulide, chi va lilial/TPO
cho thiy canh bao thi truong hién nay cé gia
tri rat 16n doi voi cong tac thir nghiém an
toan hoa chat. Pay khong con chi 1a thong
tin bén 1&, ma 1a tin hiéu thyc té gitip PTN
nhén dién sém méi nguy, xac dinh uu tién
k¥ thut va chuan bi ning luc phu hop.
Diém cbt 161 ctia bao cao nay cé thé tom gon
nhu sau: theo ddi canh bao khéng chi dé
biét thong tin, ma dé bién thong tin d6 thanh
hanh dong chuyén mon. Khi PTN theo doi
dung nguon, doc canh bao dudi goc nhin k§
thuat va chuan bi san nén tang phan tich phu
hop, thi kha nang phan tng trude céc rui ro
moi s€ nhanh hon, chinh x4c hon va c6 gia
tri thuc tién cao hon.

Tir cac phan tich trén, viéc thiét 1ap co ché
theo ddi — sang loc — phan ing sém vdi cac
canh b4o an toan san pham la mot yéu cau
thuc tién d6i véi PTN trong bdi canh rii ro
thi trudng ngay cang da dang va bién dong
nhanh.
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European Commission. Safety Gate — The EU Rapid Alert System for Dangerous
Non-Food Products. 2026.

European Commission. Rapid Alert System for Food and Feed (RASFF). 2026.

U.S. Food and Drug Administration (FDA). Recalls, Market Withdrawals, & Safety
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Health Canada. Find recalls, advisories and safety alerts.

Office for Product Safety and Standards (OPSS). Product Recalls and Alerts.
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[23] Food Standards Agency (FSA). Subscribe to news and alerts.
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Warnings.

[25] ACCC Product Safety. Product safety news / Subscribe to RSS feeds.
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PHU LUC. MOT SO PIA CHI WEB NEN LUU SAN
(Danh sach dwéi day khéng thay thé phan tai liéu tham khdo)

Ngudn/website

DPia chi nén luu

Cuc An toan thyc pham (VFA)

https://vfa.gov.vn/

Cuc Quan 1y Dugc (DAV) https://dav.gov.vn/canh-bao-va-thu-hoi-cn81.html
B0 Y té Viét Nam https://moh.gov.vn/

Safety Gate https://ec.europa.eu/safety-gate-alerts/

RASFF https://food.ec.europa.eu/food-safety/rasff_en

FDA recalls/alerts

https://www.fda.gov/safety/recalls-market-withdrawals-
safety-alerts

CPSC recalls

https://www.cpsc.gov/Recalls

Health Canada recalls

https://recalls-rappels.canada.ca/en

OPSS (UK)

https://www.gov.uk/product-safety-alerts-reports-recalls

FSA (UK)

https://www.food.gov.uk/news-alerts

ACCC Product Safety

https://www.productsafety.gov.au/
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VI THE, HIEU QUA VA NANG LUC CANH TRANH
CUA FAPAS TRONG HE THONG THU NGHIEM
THANH THAO TOAN CAU VA TAI VIET NAM

Lé Hoang Diing,
Cty TNHH Thiét bi Khoa hoc Nghi Phi
Email: info@nghiphu.com

Tom tit

Cdc chuong trinh thir nghiém thanh thao (Proficiency Testing — PT) dong vai tro quan
trong trong viéc dam bdo chdt leong va dg tin cdy ciia cdc phong thir nghiém. Trong sé
cdc t6 chire cung cap PT hang dau thé gidi, cong ty Fera Science Ltd thong qua hé thong
FAPAS da xdy dung dwoc uy tin todn cau trong linh vuc kiém nghiém thwc phdam, méi
truong va nong nghiép.

B&o c&o nay chi do cdc nhan tac gia danh gid qua trinh hinh thanh, phdt trién va hiéu qua
ciia cdc chwong trinh FAPAS trén thé giGi ciing nhi tai Viét Nam do dir liéu cé tir Fapas
va thuc té tai Vietnam, tir giai doan khoi dau (1990) dén hién tai (12/2024). Két qua cho
thiy FAPAS da gop phdan déang ké trong viéc ndng cao nang lyc phdn tich, chudn héa
phwong phdp va thiic day héi nhdp quéc té ciia cdc phong thir nghiém tai Viét Nam.

Tuwr khoa

Chuong trinh Thir nghiém thanh thao (Proficiency Testing-PT); Fera-Fapas FAPAS;
Quan ly Chat liwong; Phong thi nghiém (PTN); ISO/IEC 17043, ISO 17025, z-Score.

1  GIOI THIEU

Trong bdi canh toan ciu hoéa va yéu cau ngdy cang cao vé an toan thyc pham, viéc dam
bao d6 chinh x4c va tin cay ctia két qua phan tich 1 diéu kién tién quyét. Cac chuong trinh
thir nghiém thanh thao (PT) dugc xem 13 cong cu hiéu qua dé danh gia ning luc phong thir
nghiém theo tiéu chuan ISO/IEC 17043 [1].

FAPAS, mét chwong trinh thudc cong ty Fera Science Ltd (Anh), dugc thanh 1ap nhdm
cung cap cac chuong trinh PT chat lwong cao trong linh vy thue phim va moi truong. Trai
qua hon ba thap ky phat trién, FAPAS da tr¢ thanh mot trong nhirng hé thong PT 16n nhét
thé gidi, v6i hang nghin phong thir nghiém tham gia mdi nam. Hién tai s6 lwong cac phong
thtr nghi¢m tham gia PT FAPAS da hon 100.

2  HINH THANH VA PHAT TRIEN CUA FAPAS

2.1 Giai doan khéi dau (1990—2000)

FAPAS duoc thanh 14p vao dau nhitng nim 1990 nham dap Gng nhu cau danh gia ning luc
phan tich du lugng héa chat trong thuc pham tai chau Au. Ban dau, cic chuong trinh PT
tap trung vao du lugng thudc bao vé thuc vat; kim loai nang va doc t6 vi nAm.
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Céc chuong trinh nay dugc thiét ké v6i quy mo nhé nhung da nhanh chong thu hat sy tham
gia ctia cac PTN quéc gia & cac nudc.

2.2 Giai doan mé rong (2000-2010)

Trong giai doan nay, FAPAS mo rong pham vi toan cau, bao gdm phan tich vi sinh, GMO,
dinh danh loai/giéng dong vat & thuc vat; phu gia thuc phdm va cac chit giy 6 nhiém moi
truong.

S6 luong chuong trinh PT ting nhanh, cung vé6i sy cai tién vé phuong phap théng ké (z-
score, robust statistics...).

2.3 Giai doan toan ciu héa (2010-2024)

FAPAS cung cip hang tram chuong trinh PT cho mdi ndm véi sy tham gia ciia hon 100
PTN ¢ cac qudc gia, qua sy md rong hé thong vé ing dung nén tang truc tuyén; ting cuong
truy xuat dir liéu va phat trién chuong trinh PT (bespoke) theo yéu cau dic thu cua ting
d6i twong khach hang.

3 PHUONG PHAP PANH GIA HIEU QUA

Viéc danh gia hiéu qua cia FAPAS, chiing toi nhan thay, sau thoi gian t6 chirc cic chuong
trinh PT toan cau, duge thuc hién dua trén cac tiéu chi:

3.1 Chi so thong ké [2]

Gom cac thong sb z-score; gia tri chi dinh déng thuan (consensus assigned value) va do
léch chuan (standard deviation).

3.2 Ty lé dat yéu cau

Ty 1& phong thir nghiém dat |z| < 2 va ty 1& cai thién chat lugng, d6 tin cay két qua thi
nghiém qua cac vong (round ) PT.

3.3 Phan hoi nguwoi tham gia

Tham do mirc d6 hai long ctia PTN va kha niang ap dung két qua theo sau cac chuong trinh.
3.4 Tac dong hé thong

Chuong trinh PT laco hoi cho PTN cai thién hé thong quan 1y chat lwong va hd trg cho
viéc cong nhan ISO/IEC 17025 caa PTN ciing nhu cho céc t6 chtc cong nhan.

4  HIEU QUA CUA VIEC THAM GIA PT FAPAS TREN THE GIOI &

VIET NAM
4.1 Nang cao nang lwc phan tich
Qua tham do tryc tiép cho thady PTN tham gia FAPAS thudng cung cap két qua thi nghiém
c6 xu hudng giam sai s6 hé théng; cai thién d6 1ap lai; tdng do chinh xéc, dd tin cdy; ting
cudng chat lwong quan Iy cia PTN; va tao thém niém tin vao PTN cua cac khach hang.
4.2 Chuan héa phwong phap
Céc chuong trinh PT ctia FAPAS t6 chirc trong thoi gian qua di gitup cong tac so sanh lién
phong; phat hién cac sai 1éch va danh gia, xac dinh gia tri st dung (validation) cac phuong
phap tht ma PTN 4p dung va hai hoa quy trinh phéan tich, thir nghiém.
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4.3 Cong nhan quoc té

Két qua cac chuong trinh PT ctia FAPAS duoc nhiéu to chiic cong nhan quéc té chap nhan
d3 dap umg yéu cau cua tiéu chuan ISO/IEC 17025 va ISO/IEC 17043 va ting kha ning
trao doi hang hoa, thuong mai.

4.4 Phat trién mang lu6i toan cau

FAPAS di tao ra mot hé sinh thai két ndi:

. phong thtr nghiém;

. co quan quan ly;

. doanh nghiép.

5 THUC TRANG VA PHAT TRIEN TAI VIET NAM
5.1 Giai doan tiép cin ban dau

Tai Viét Nam, FAPAS tiép can véi cac PTN tir dau nhirng ndm 2000 thong qua cac vién
nghién ctru; trung tam kiém nghiém thuc pham va PTN san pham, hang hoa xuat khau.

Ban dau, sé luong don vi tham gia cac chuong trinh PT ctia FAPAS con han ché do chi
phi, van chuyén mau tir UK dén Viét Nam va chuyén dén khach hang.

5.2 Giai doan phit trién

Tir ndm 2010 tro lai day, s6 lwong PTN Viét Nam tham gia FAPAS ting déng ké nho vao
viéc tich cuc cua dai Iy hd tro khach hang (nhan mau, thanh toan noi dia, tu van cac PT
phu hop va khiéu nai khi co su ¢6 vé chat luong mau phan tich...); tir yéu cau cua thi
truong xuat khau (EU, My, Nhat); chinh sach quan 1y an toan thuc pham cua Nha nudc va
nang cao nhan thirc vé chat luong quan Iy PTN.

5.3 Tac dong tai Viét Nam
a) Ndng cao nang lyc ky thudt

Céac PTN da c6 nhiing cai thi¢én dang ké, rd rét vé do chinh xac két qua tht nghiém
va hé thong quan 1y c6 kiém soat chit luong noi bo.

b) Dong gop vao cong tic cong nhan ISO/IEC 17025
Két qua FAPAS 1a bang ching quan trong trong danh gia ning luc PTN.

¢) Héinhap quéc té
Viéc tham gia chuong trinh PT cia FAPAS d3 giap PTN cua Viét Nam tiép can duoc
viéc so sanh rlléng lyc cia minh véi cac PTN & cac nude ngoai; tang cuong uy tin, do
tin cdy cua két qua thur nghi¢m.

6 THACH THUC VA HAN CHE

6.1 Chi phi tham gia

Chi phi tham gia cac chuong trinh PT qudc té nhu FAPAS con kha cao dbi véi mot s PTN

c6 quy mo nhd, gon.
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6.2 Rao can k¥ thuat

Rao can chinh 13 ¢6 yéu ciu cao vé ning luc nhéan sy, thiét bi, phuong phap, quan 1y ...
(miu PT FAPASs khong cong b khoang ndng do, khdng gisi han phat hién LOD va khong
c6 sy hién dién cua chat phan tich... ddi véi mot s6 PTN rat khé khin, bi han ché néu
khéng cé k¥ nang va phuong phap phan tich hop 1y...) va cong cu xtr 1y dir liéu.

6.3 Nhan luc

Céc PTN thuong bi han ché do thiéu nhan sy c6 kinh nghiém trong phan tich, va thyc hién
danh gia PT.

7 XUHUONG PHAT TRIEN TUONG LAI

7.1 So héa va tw dong héa

Nén tang quan ly dit liéu PT tryc tuyén va tmg dung tri tué nhan tao Al trong phan tich két
qua thtr nghiém.

7.2 Dac thu chwong trinh PT (Bespoke)

T6 chirc cac chuwong trinh PT theo yéu cau riéng ciia PTN va cac chwong trinh PT trén co
s nén mau (matrix) dic thu.

7.3 FAPAS mé rong tai cic nwée dang phat trién

Cho céc thi truong mdéi nay, trong dé cd Viét Nam, véi tiem nang lon vé xuit khau thuc
pham va phat trién hé thong thir nghiém.

8 TINH CANH TRANH GIUA FAPAS VA CAC TO CHUC PT QUOC TE
8.1 Cac to chirc PT provider uy tin trén thé gii

Hi@n nay, thi truong PT toé}l cau c6 nhiéu t6 chirc 16n hoa:[ dqcf)ng trong cég linh vuc thuc
pham, moi treong, dugc pham, vat li€u va lam sang. Mot so t6 chire ti€u biéu la:

. FAPAS, https://fapas.com

. LGC Standards, https://www.lgcstandards.com

. American Proficiency Institute (API), https://www.api-pt.com)

. AOAC International, https://www.aoac.org

. BIPEA, https://www.bipea.org

. Collaborative Testing Services, https://www.collaborativetesting.com

. ERA (Waters ERA), https://www.eragc.com

. ASTM International, https://www.astm.org

. Proficiency Testing Australia, https://www.pta.asn.au

. EPTIS, https://www.eptis.org

Ngoai ra con nhiéu té chirc khac nhu DRRR (Ptic), NIL (Trung Québc), NMISA (Nam Phi),
Eurofins...trong nudc c6 NIFC, Quatest 3, IPH...

Diéu nay cho thay thi truong PT ¢6 tinh canh tranh cao va da dang linh vuc chuyén mén.
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8.2 Vi thé ciia FAPAS véi cac nha cung cap PT cé uy tin

Don vi van hanh FAPAS hi¢n nay la cong ty Fera Science Ltd (Anh) la mdt trong cac nha
cung cip PT hang diu thé gi6i trong linh vwe thie phdm va méi trwedong; cung cip dich
vu PT cho cac PTN tai hon 130 quéc gia [6] va c6 lich sir phat trién tir nhitng nam 1990
v6i uy tin, d6 tin cay cao trong linh vyc an toan thuc pham.

8.3

a)

b)

U diém ctia FAPAS so vé6i cac nha cung cip PT cé uy tin khac

Chuyén mén siu vé linh vue thwe pham va néng nghiép. FAPAS tip trung manh
vao an an toan thuc phém; du luong thudc bao vé thuc vat; doc td vi nAm; vi sinh
thue phim. Dic biét phu hop voi cac PTN phuc vu xuat khau thuc pham; co quan
quan 1y an toan thyc pham.

Uy tin khoa hoc va tinh “chdp thudn theo quy chudn-regulatory acceptance” cao
qua viéc xuét phat tir hé thong nghién ciru ctia chinh pha Anh (DEFRA trudc day);
dugc cong nhan 13 nha cung cip dich vu PT phu hop véi ISO/IEC 17043 va két qua
FAPAS thuong duoc chip nhan trong danh gia ISO 17025, c¢6 gia tri cho viéc danh
gia va tham dinh quéc té (international audit).

Nén mdu cung cép trong dich vu PT rit gin giong véi thue té (real matrix). Mau
PT ciia FAPAS la thyc pham that (nén mau phirc tap); c6 mitc nhiém gan sat voi thuc
té; day ciing 12 mot wu diém so v6i mot sd nha cung cap PT khac chi dung miu véi
k¥ thuat pha thém (spike) don gian.

Quy mé toan cau va dir liéu so sanh manh. S6 luong 16n PTN tham gia chuong trinh
gitip viéc so sanh lién phong co s6 lidu thong ké dang tin cay.

Danh muc chwong trinh da dang trong linh vwe thuc phidm, nwéc, méi truong,
GMO voi hang traim chuong trinh mdi nam cho héa thyc pham, vi sinh GMO - thuc
pham bién d6i gene; nudce [6].

Nhuwoc diém ciia FAPAS
chi phi twong ddi cao;

thoi gian t6 chtrc va giao nhan (logistics) do yéu t6 nude ngoai nén phu thuatc van
chuyén mau, khia bao hai quan, trong khi churong trinh PT ni dia thuan tién hon;

it linh hoat theo nhu ciu dia phuong. Chuong trinh thuong duoc thiét ké chuin héa
cho toan cau; trong khi t6 chitc PT ndi dia co thé theo yéu cau cu thé cta khach hang;
khong bao phu 6t tat ca linh vuc: FAPAS manh vé thuc pham va méi trudng, nhung
yéu hon trong y té, kim loai ...;

canh tranh manh tir cac t6 chirc 16n nhuw LGC Standards — Cung cap PT + reference

materials + hé théng digital manh; American Proficiency Institute — Gia canh tranh
+ nén tang bao céo dién tir tién loi; ERA (Waters)— Manh vé& mdi truong va nudc.

Nhin chung, cAc t6 chirc nay dang canh tranh bang gia, cong nghé s6 va dich vu.
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8.5 Nhéan dinh
FAPAS van giit vi thé: “Chuan vang (gold standard)” trong PT linh vuc thue phim”.
Tuy nhién, trong bdi canh canh tranh hién nay cac t chic khac linh hoat hon, ré hon va sb

hoéa manh hon. Pay 1a 4p luc d¢ FAPAS phai d6i méi cong nghé, tinh gian hé thong quan
Iy, mé& rong dich vu va ting kha ning tiép c4n tai cac nudc dang phat trién (nhu Viét Nam).

10 KET LUAN

FAPAS d3 chtrng minh vai trd quan trong trong viéc ning cao cht luong va do tin cy cua
cac phong thir nghiém trén toan cau. Tai Viét Nam, viéc tham gia cac chuong trinh nay da
g6p phan dang ké trong viéc cai thién ning luc phan tich, hd tro céng nhan quéc té va thuc
day hoi nhap.

Tuy nhién, dé t6i wu hoa hiéu qua, can c6 ké hoach giam chi phi tham gia; ting cudng dao
tao nhan luc va phat trién cac chuong trinh PT trong nudc.

FAPAS s& tiép tuc 1a cong cu quan trong trong hé théng dam bao chét lugng phong thir
nghi¢m trong tuong lai.

TAI LIEU THAM KHAO

[1] [ISO/IEC 17043: Conformity assessment — General requirements for proficiency
testing

[2] FAPAS Annual Reports

[3] Eurachem Guide on Proficiency Testing

[4] Cac nghién ctru vé PT trong linh vuc an toan thuc pham

[5] Bao cdo cua cac co quan quan 1y Viét Nam vé kiém nghiém thuc phim
[6] BioPharma APAC, https://biopharmaapac.com/.
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PO KHONG PAM BAO PO TRONG
QUA TRINH THI NGHIEM CO LAY MAU

Pinh Van Trir,
Hdi Hop tac cac Phong thi nghiém TP. Ho Chi Minh — VINATEST
Email: dinhvantru@gmail.com

Tom tit

D¢ khéng dam bao do (PKPB do) la mdt khdi niém rdt phé bién trong cdc phong thi

nghiém (PTN) tir hon vai thdp nién nay. Tuy nhién trudc day va dac biét o Viét Nam, DKPB

do chi moi dwoc quan tam va géi gon trong giai doan thi nghiém mau do khdch hdng gui

dén. Mot qud trinh do kiém day dii phai bat dau bang viéc ldy mdu va két thiic bang phep

thi nghzem Nhue vdy, 6 rat nhiéu bude trung gian nhw van chuyén, bdo quan, lwu gitk mdu
.. moi budc nay sé gay ra va dong gop vao PKPB do cua ca qua trinh.

Doéi tuwong thi nghiém luén ludn ton tai mot yéu té quan trong la khéng bao gio dong nhdt
tuyét doi, day chinh la chi sé quan trong déng gép ding ké vao PKPB do tong thé. Dii
phurong phdp phaén tich, thi nghiém, nhan sw, thiét bi, v.v...co tin cdy dén ddau, nhung néu
khéng quan tam dén qud trinh ldy méu thi vé hinh trung, chiing ta gap phdi thiéu sot, thiéu
tin cdy khi cung cdp két qua véi DPKDB do.

Pé cé mot quyét dinh phit hop theo quy tac ra quyét dinh, can quan tam dén PKPB do,
khéng chi trong qud trinh thi nghiém, ma can luu ¥ ddy dii cdc yéu t6 tham gia dé tranh
quyét dinh sai lam, gdy ra hdu quda la thiét hai tai chinh, sirc khde, méi triong va tham chi
dén phdp Iy v.v... Bai viét néu bao qudt vé PKDB do khi thi nghiém cé lién quan dén viéc
ldy mau, nhitng nguwoi lam cong tdc san xudt, thi nghiém, gidm dinh, kiém tra, gidm
sdt...can quan tam nham dem lai mirc d¢ tin cqay khi dva ra két qua da thuc hién.

Tir khoa
D¢ khéng dam bdo (uncertainty); ldy mau (sampling); sai sé (error); thiét ké Idp lai
(replicate design); dam bdo chdt heong (quality assurance); xdc dinh gid tri st dung

(validation-dinh tri); thong ké theo d rong (range statistics); ANOVA; quy tdc ra quyét
dinh (decision rule).

1  GIOI THIEU

Theo dinh nghia cia GUM?, d6 khong dam bao do 13 “Tham s6, gan véi két qua do, ddic
trung cho sy phdn tan ciia cdc gid tri ¢é thé quy cho dai lirong do mét cdach hop 17, Tai
litcu GUM la mot trong nhitng vin ban rat day da, mach lac va rd rang vé tinh PKPB do
cho cong vi¢c thi nghiém.

1 JCGM 100:2008 (GUM) Evaluation of measurement data - Guide to the Expression of Uncertainty in
Measurement [ISO/IEC Guide 98-3] — Panh gia dit liéu do-Hudng dan trinh bay do khong dam bao do
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Thong thuong mot qua trinh thi nghiém bat dau tir khi PTN nhan dugc miu va két thuc
bang viéc ban hanh phiéu két qua thi nghiém véi gia tri trung binh va c6 thé c6 DPKPB do
kém theo. Nhitng ngudi cong tac trong PTN, chi biét trach nhiém vé két qua ma PTN cung
cap trén co s& mau do khach hang giri dén (trén phiéu két qua thudng c6 ghi chu diéu nay).
Khach hang tin tuong vao két qua ciia PTN ma chua hiéu |1a két qua thi nghiém nay c6 thé
chua phan anh dung thuc chit véi déi twong mau thir ma khach hang dang mong khao sat,
tim hiéu, boi vi mot 1y do 13 céng viéc nay chua quan tdm dén qua trinh 1ay mau, 14 mot
noi tiém an kha 16n vé do phan tan cua két qua.

PKPB do co vai trd quan trong trong viéc ap dung quy tic ra quyét dinh?, khi can tuyén
bé su phl hop vai yéu cau ky thuat theo céc tiéu chuan nhu ISO/IEC 17025:2017.

Céc ndi dung chinh trong bai viét nay duoc lay tir tai liéu cua Nordtest NT TR604, 2020
“Uncertainty from sampling” va tham khao Eurachem/CITAC Guide “Measurement
uncertainty arising from sampling”, 2019.

2  MUC DPICH VA YEU CAU VE CHAT LUOQONG KHI LAY MAU
2.1 Muc dich ldy miu

Nhin mét cach téng quat thi muc dich chinh yéu cua qua trinh thi nghiém la dé di dén mot
quyét dinh. Mtc do tin cdy, tin nhiém cta quyét dinh nay lai tuy thudc vao kién thirc vé
DKDPB cua két qua do kiém. DPKPB gdm c6 hai thanh phan:

() DKDB phat sinh trong qua trinh lay miu va sir dung cac mau nay dé dai dién cho
toan bo doi tuong;
(b) DKDB phat sinh trong qua trinh phan tich, thi nghiém.

Hinh 1 m6 ta cac thanh phan PKPB va chudi dé ra quyét dinh trong d6 phan ldy mau do
su khong dong nhat ciia mau nén c6 dong gop vao PKDB do tong thé khi dua ra quyét
dinh.

} Khong dong nhat ‘

|

DKOB 13y miu

DKDBD

DKDB p
uyet
| ehipdo | LOOGEW o

BKDB phan tich

Hinh 1. Péng gdp ciia PKPB tir |dy mdu (do khéng dong nhdt) va khi thi nghiém

2.2 Muc tiéu ciia 1ay miu (Sampling target)

Khi da xac dinh dugc muyc dich 1ay mau, can thiét phai quan tAm dén muyc tiéu cua viéc lay
mau, d6 la doi tuong can xem Xét (vi du nhu khu vuc nude can giam sat; 16 hang vat liéu;

2 |LAC-G8:09/2019 Guidelines on Decision Rules and Statement of Conformity — Chi din vé quy tic ra quyét dinh
va tuyén bd phu hop.
ASME B89.7.3.1-2001: Quy téc ra quyét dinh 1 quy tic dwoc 1ap thanh vin ban, mé ta cach thirc 4p dung do
khong dam bao do, nham chip nhan hay bac bé mot san phim trén co s yéu cau ki thuat va két qua do luong.
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cum dét cat bi 6 nhiém .. .), xac dinh ro noi can léy mau, phuong thic do kiém va thoi diém
thuc hién. Muc tiéu 1dy mau phai duoc xac dinh trong thiét ké trude khi tién hanh 1ay mau.

Viéc xac dinh muyc tiéu lay mau dong vai tro quan trong khi c6 xét dén DKDB vi lién quan
dén tinh dai dién cua doi tuwong lay mau. Can quy dinh can k& cac yéu cau vé noi chon lay
mau, thoi diém, thong so can do ki€m, cac thong tin cho bao cao két qua ...

2.3 Yéu ciu vé chit lugng

V61 muc dich léy mau, phai thiét 1ap cac yéu cau vé chét luong cho céac dai lugng can do,
chéng han nhu DPKDB chép nhan duoc, dinh tinh hay dinh lugng. Péi tuong léy mau
thuong khong duge dong nhat, tinh chat ciing khac nhau nén can PKDB lién quan dén lay
mAu va thi nghiém, kiém soat mirc d chic chin thong qua viéc wdc lugng DPKDB cua tat
ca cac budc trong qua trinh.

Yéu cau vé chat lugng dit ra trén co s& muc dich (tai sao can 1am?), muc tiéu (ci gi, &
dau, khi nd0?) cting voi mutc d6 chic chin dé dua ra quyét dinh. Yéu cau chat luong phai
pht hop cho muc dich, sao cho khéng qua dang (qua dit tién) ma cling khong so sai (v6i
hy vong chi phi ré hon). Céc co quan, t6 chtrc thudng co dua ra cic yéu cau ky thuat nay.

3 LAY MAU TRONG QUA TRINH PO KIEM

Qua trinh do kiém vdi cac budc tién hanh, doi tugng va thyc hién nhu sau:

BUGC TIEN HANH DANG VAT LEU MO TA CAC BU'G'C COA QUA TRINH

Thu gom cac mau don 18
thanh mau hon hop

Budc dau:
Lay mau

[ ——

— M3u dau tién -

;—J

Mau thit cap !

Budc trung gian: | ‘.—J

D6i trong ldy mau  (—f

X Iy mAu: nghién, mai
va/hodc chia mau

Nghién, trén mau ...
va/hodc chia mau [3n nita

Chuan bi mau
MSih ok P X& Iy mau: sdy, tach hat,
SRl " xay, phan chia, déng nhat ...
TR |
.
MEii this Chon mAu thir da chia nhé
| "1 @& x& Iy trude khi thi nghiém
MAu ther X0 Iy mau cho viéc
d3 chia nhd 1 phan tich, thi nghiém
Bud'c cudi: Phan
tich, thi nghiém ¥
Dang mau, dung Phan tich, thi nghiém
dich cho thi nghiém [ | cac chi tiéu

Hinh 2. Mdt qud trinh do kiém dién hinh bar dau tir vigc ldy mau va ket
thac bang keét qud thi nghi¢m. Cdc budc trung gian nhw van chuyén,
lwu mau, chwa mé ta ¢ ddy... moi buoc déu co dong gop vao DKDB do.
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4 SAISO VA PO KHONG PAM BAO

4.1 Cac ngudn khong dam bio

Trong k¥ thuat phan tich, thi nghiém, cac ngudn gay ra khong dam bao da duoc quan tam,
khao sat kha nhiéu, trai lai, trong phan liy mau, c4c ngudn nay chua duoc chu trong lam.

Can ctr vao két qua khao sat cac ngudn dong gop vao khong dam bao dé co thé lya chon
phuong thirc hanh dong phu hop.

Lay mau Chuan bi mau

e Tinh khong ddng nhat _[hay khong thuan] taC e Tac dong tir qua trinh ddéng nhat miu
dong chién luge lay méiu cy thé [vd lay ngdu| va/hodc chia mau
nhién, phan tang ngau nhién, ti 18...] e Siy, nghién

e Tac dong cua su dich chuyén khdi vat liéu (dac|e Hoatan
biét 1a mat do hay kich thudc chon lya)

e Trang thai vat ly khéi vat lidu (rén, long, khi)

e Tac dong cua nhi¢t do va ap suat

e Tach chiét
e Nhiém ban

ap St | Tinh tao dn xuit (tac dong hoa hoc)
e Téac dong cua qua trinh lay mau I1én thanh phan | Sai s6 khi pha lofing
cua mau .
e (o dac

e Nhiém ban 2 .
e Kiém soat cac tac dong dac biét

e Van chuyén va bao quan mau

Bing 1. Cic nguon khéng dam bdo khi ldy mdu va chudn bi mdu

Thong thudng cac ngudn dong gop vao DPKDB duoc trinh bay dudi dang so do nhén - qua
nhu vi du ¢ Hinh 3. Vi¢c khdo sat nhitng nguon KBPB s€ ho tr¢ cho ViﬁéC nhé}n dién cac
budc trong qua trinh do kiém ma cé kha nang dong gop vao PKPB do tong the.

Khong Hinh dang
dong nhat & cé hat

On dinh ctia miu
& chat phan tich

Phan b6 Loai hinh

clia mau

Bién dong mat dé

«— N1d ugp nl@

Bién ddng cd hat

Nhiém bén Nhiét dé

diém I

L&y theo ti Ié

Nguai lay méu, Dung cu

chua mau

Ngédu nhién e . Dung cu
S 6 lwong mau » x

phdn ting /e 2ng 1dy mau
Chién lwac X lymiu Vanchuyén
1ay mau & bao quan

Hinh 3. So' dé nhén-qud cdc nguon déng gép vao PKDPB ciia qud trinh ldy méu
4.2 Tac dong hé thong va tac dong ngiu nhién

Hinh 4 vé cac 15 dan ban bia cho chung ta birc tranh khd quen thudc vé tac dong hé thong
lién quan dén do ding (trueness) va tac dong ngau nhién lién quan dén d6 chum (precision).
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Truong hop a) va b) d6 chéch kha tot vi cac két qua phan bd bao quanh tim bia; theo d6 a)
c6 d6 chum thap hon vi két qua phan tan rong hon b).

Truong hop d) ¢6 d6 chum t6t nhu b) nhung d6 chéch kém vi xa tdm bia.

Véic)late nhat, vi do phan tan kém va do chéch 16n vi xa tam bia.

Xét theo chiéu tang d6 chinh xac cho thay b) 13 tt nhat va c) 1a kém nhat.
b)

&'bd

o

(e
‘:\\{\Q fhle.u tanF
Q" dd chinh xdc

chiéu ting do ding - improving trueness

a) ‘
. .\(Q.Q
c) )

&
{ ]
bias
dd chéch
d

chigu ting dé chym - improving precision

Hinh 4. C4c 16 dan bén bia, twong trung cho két
qud do riéng Ié, véi tam bia la gié tri doi chirng

C6 hai tac dong gay ra cac DKPB la tic dong hé thdng va tac dong ngiu nhién. Tac dong
hé thdng gy ra tuy kho dinh luong nhung d& han ché, trong khi tac dong ngiu nhién tuy
dé dinh lugng nhung lai khoé tranh hon.

Tdc dpng hé théng trong qua trinh 1y mau chi yéu do tinh khong dong nhat ciia mau va
quy trinh lay mau. Nguyén nhan do khong dong nhat noi tai ctia vat liéu, khac nhau kich
thudc, hinh dang, thanh phan, cac phan tir, ciing do phin bd, phdi tron khong déu, tinh chat
khéac nhau tach thanh 16p v.v...

Giai phap giam tac dong hé thong bang phuwong phap 1dy mau thich hop; ting ¢& mau 1én;
xtr 1y mau nhu nghién mau, phdi tron; tranh cic phan tmg hoa, vi sinh 1am thay d6i mau
trong qua trinh Iuu giit, van chuyén.

Tdc dpng ngdu nhién thi dé dinh lugng va giam thiéu. Nguyén nhan do bién dong vé thanh
phan trong miu, do sy bién thién trong quy trinh lay mau; xir Iy mau; c6 sy tham gia nhiéu
nguoi; dung cu ldy mau. Phuong an tiép can dé giam thiéu tic dong ngau nhién va dé thuc
hién 14 ting sd lugng mau 1én. Piéu luu ¥ néu qua nhidu mau thi chi phi cao hon nhung
chua chic t6t hon.

4.3 Uéc lwong PKPB qui trinh ldy miu

Chuing ta di biét qua trinh 1y mau va qua trinh phan tich déu c6 dong gop vao PKDB tong
thé, cac DPKDB dén tir viéc chuan bi mau, van chuyén, luu giit v.v... tiy diéu kién co thé
tinh trong budc ldy miu hay budc phan tich.
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(@) Thanh phan ngiu nhién cia PKPB dugc ghi nhan bang d9 léch chuan (standard
deviation). Phwong sai (variance) cua phép do duogc tinh tir phuong sai ctia qua trinh
ldy mau va cua phan phan tich thi nghiém:

S%meas = stamp + S%anal
trong d6: S?meas : phuong sai ctia phép do
S%samp : phuong sai ciia qua trinh 1y mau
S%anal - phuong sai ciia qué trinh thi nghiém

(b) Céng cu co ban dé wéc luong d6 16n DPKDB do Smeas ctia thanh phan ngiu nhién chinh

1a 1ap lai phép do nhiéu lan.

(c) Phuong phap thyc tién nhat dé udc lugng d6 léch chuan cta qua trinh 1dy mau Ssamp
chinh 12 thiét ké chia mau 1ap lai hai 14n (double split replicate), khi d6 Sanal 14 sy bién
thién gilra cac lan lap lai.

(d) Tir cong thirc trén, tinh do 1éch chuan ngiu nhién khi ldy mau Ssamp nhu sau:

2
Ssamp = Srzneas — Sanal
(e) Do chéch (sai sd hé théng) khé tinh hon, nhung ¢ vai phwong phép tiép can nhu st
dung mau chuan (tham chiéu, d6i chirg); str dung thir nghiém thanh thao vé lay mau,
so sanh giita cac phuong phap; khi ddi tuong 1dy mau c6 gia tri da biét va sir dung
quy trinh 1y mau chuan (mau d6i chimg, tham chiéu).
4.4 Do khong dam bio chuin va mé rong

Trong nhiéu trudng hop, c6 thé gan PKDB chuin 1iy miu Usamp biang véi d 1éch chuén
14y mAu Ssamp, ON PKPB chuin thi nghiém Uana thi do PTN cung cip, tir d6 tinh duoc
DKDB chuan ciia phép do kiém Umess nhu sau:

Umeas = J Sszamp + u?mal
va PKPB do mo rong U cia phép do, vai do tin cay 95 %, hé s6 pha 1a 2:
U=k umeas =2 - Umeas
Mot cach Iy tuong, dd khong dam bao cua phép do phai bao ham ca qua trinh tir 14y mau
dén phan tich, thi nghiém va phai xem xét day du cac tac dong ngiu nhién va tac dong hé
théng quan trong.
5 UOC LUQONG PO KHONG PAM BAO BANG THIET KE LAP LAI
5.1 Nguyén tic
Thiét ké lap lai 1a 4p dung ciing mot quy trinh 1dy mau cho hai 1an hozc nhiéu lan trén ciing

dbi tuong lay mau.
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V& lap lai c6 thé chia mau mot lan (single split design) khi & khau phan tich thi nghiém da
xac dinh dugec PKDB, khi do chi can xac dinh thém d6 1éch chuén cia phép do Smeas.
Thiét ké mAu chia hai 1an (double split design), can khao sat riéng 1é cac budc, thém thong
tin vé DPKPB nhu do 1éch chuin ciia 14y mau Ssamp va d 1éch chuin cuia phan tich Sanal
cling nhu chinh sira, mé rong dé c6 thém thong tin vé su dong gop cua cac khau khac nhu
cach chia mau, bao quan, van chuyén ...

Tinh toan d¢ rong trung binh trong thiét ké lip lai can c6 it nhét 8 phép lip lai dé udc luong
mang tinh chét tin cay hon.

S6 phép Lip lai cang cao thi d9 1éch chuin wéc lwong sé cang tot.

Muc tiéu
Idy mau
= —
Miu 1 Mau 2
Phéan tich 1 Phan tich 2

Hinh 5a: Thiét ké lgp lai, mdu chia mgt lan

Muc tiéu
Idy mau
+— —
Miu 1 Mau 2
/ \1 !ﬁ\l

Phan tich1 Phéan tich 2 Phan tich 1 Phan tich 2

Hinh 5b: Thiét ké Iap lai, mdu chia hai lan can bang
Trong thiét ké mau chia hai 1an, c6 thé 4p dung dang thiét ké bat can bang (unbalanced
design) mot khi da biét rd PKDB ctia khau 14y mau 1a cht yéu so voi khau phan tich (co
chi phi 16n hon, t6n thoi gian hon) thi ¢ thé chi can chon phwong thirc mot hay hai mau
duoc phan tich hai lan.

5.2 Tinh todn d¢ rong trung binh cho phéan tich va cho phép do

Lan Mau 1 Ma&u 2 Tinh toan
Xi11 | Xi12 | Dj; = |Xi11 — Xj12| Xi1 | Xi21 | Xizz Diz xX; D;
H Hi tz] it = [xi21 — Xiz2| iz = |Xj; — Xz
L s x| P11 K11 | X121 | X122 | Dyy = |%121 — X120] | X1z Dy
= |x111 — X112| = %11 — Xp|
2 ot | xarz| D1 X1 | X221 |X222 | Doy = |X901 — X302 Xzz D,
= |x311 — X212] = |Xp1 — X5l
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Lan Miu 1 Mau 2 Tinh toan
3 D3y = = D3
X311 | X312 X3q1 [X321|X322 D3y = |X321 — X x _ _
= |x311 — X312] 31 s2 = W1 = 22| Taz = |X31 — X3,
D. :ZDu D. :ZDiz — :ZDi
i1 n i2 n meas n
Do rong trung binh phéan tich (Mean range analysis): Dy = %
D6 rong trung binh phép do (Mean range measurement): D,,eqs = %
LUU Y: Thiét ké mau chia hai lan can bang (replicated balanced double split) ij cho 03 doi
tuong lay mau (i). Trong moi pheép Iap lai trén mot doi twgng lay mau: lay hai mau (j) va tor moi
mau lai lay 02 phan (k) dem di phan tich.

Bding 2. Ky higu sir dung trong thiét ké 1ap lgi va vigc tinh toan
d¢ rgng trung binh cho phéan tich D,,4; va cho phép do D 00

5.3 Déng gop vao do khong dam bao trong thiét ké Lip lai

DKDB cua qua trinh léy mau va qué trinh phan tich thi nghiém déu gém c6 do lap lai, su
bién dong theo ngay (between day variation) va cac dong gop khac.

Do lap lai va sy bién dong theo ngay hay gop chung lai goi 1a @ chum trung gian
(intermediate precision). Po chum trung gian ctia qua trinh phan tich con dugc goi 1a do
tdi ldp néi bé phong thi nghiém (within-laboratory reproducibility), d6 chum nay c6 thé
c6 duoc nhd phan tich mot hodc nhiéu mau kiém soat, str dung dé kiém tra chat luong noi
bd. Cac dong gop khac thuong 13 cac tac dong hé thong, nhung khong rd rang 1am.

St dung thiét ké madu Idp chia mét lan tai bude 1dy mau (Hinh 5a) s& cung cap do lap lai
ctia phép do kiém, Smeas, tuong tmg véi d6 1ap lai chung ctia qua trinh 1ay miu va phan tich
(.S'samp+anal).

Str dung thiét ké mdu l@p chia hai lan (replicate design with double split) tai bugc lay mau
va budc phan tich (Hinh 5b) s& cung cap riéng ré do lap lai caa qué trinh 1dy mau (ssamp)
va do lap lai cua qua trinh phan tich (sanal).

DKPB cia cdc dong gdp khéng dang ké, thuong duge boé qua, & mic nho. Pic biét voi
tinh hudng cac ddi trong 14y miu 1a khong dong nhat, sy bién dong theo ngay va cac dong
g6p khac vao qua trinh 14y mau, trong nhiéu trudng hop, c6 thé dugc xem 1a khong dang
ké so v6i d6 lap lai ciia qua trinh 14y mAu, su bién dong theo ngay cua qua trinh 1dy mau c6
thé bao gdm su bién thién do thay ddi ngudi ldy miu hodc dung cu ldy mau.

Tuy nhién, cdc déng gép khdc vao qud trinh ldy mau trong nhiéu truong hop, lai c6 thé
dong goép dang ké vao qua trinh ldy mau. Tir d6, kha niang bo qua mot sb dong gop can
dugc can nhic tay theo timg trudng hop.
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DKDB chusinlymau Usamp DKDB. chuéan phéntich Uanal
r - N & - N
Gép DKDB D5 lap lai Bién déng Gép khac Do lap lai Bién déng Gép khac
1y méu & lay mau, | +| theongay, vao +| phantich, | +| theo ngay, vao
phan tich Ssaip ldy mau lay mau Sondd phaén tich phan tich
N J
\ N/ J R

Do chum trunggian phan tich
(d6 tai lAn ndi ho PTN)
Hinh 6: Pong gop vao DPKDB ciia qué trinh lay mau va phan tich, thi nghi¢m

D6 chum trunggian ldy mau

Trong nhiéu truong hop, s& phi hop hon néu thay dd Iéch chuin phan tich Sanal bang
PKDB chuian phan tich zanal; 2anal do PTN cung cp, tinh toan tir PKDB mé rong cua
qua trinh phan tich (thong thuong zanal = fanall2).

Néu truong hop do léch chuan phan tich sana 16n hon PKPB chuan phan tich zanal, nghia
12 d6 khong dong nhét ciia cac mau dem phan tich c6 kha ning 16n hon d6 khong dong nhat
ctia cAc mau sir dung dé danh gia DPKDB do cua qué trinh phan tich. Truong hop nay thi
lai nén dung Sanal.

6 HOSOLAY MAU

Hb Y qua trinl} 14y mau 1a can th’ié’t dé hd trq cho Eét céq cac bu(')‘rc cua hoat dong, tir khau
1ap ké hoach dén khau danh gia két qua do. HO so t61 thiéu nén gom:

*  quy trinh 14y mAu bang vin ban;

* bao céo hi¢n truong cua viéc léy mau;

*  béo cdo lay mau.

Phuong phap M5 ta chung cac hoat dong lay mau. Phuong phap c6 thé 1a phuong phép tiéu
lay mau chuan, phé duyét bdi té chirc ti€u chuan hoa quoc t€ dugce thira nhan.

Quy trinh Mo ta cu thé cac hoat dong dung dé 1y mau theo mot phuong phap xac dinh,
lay mau kém theo cac thiét bi da xac dinh.

Bao céao hién Cac ghi chép chi tiét tai hién truong lay mau.

truong 1y mau

Béo cao chuyén | HO so bang van ban ghi nhéan viéc chuyén giao mau, tur lc 1ay mau dén lac

giao sé hiru phan tich, c6 ghi nhan diéu kién van chuyén va luu gitt.
Béo cao Bio céo tong két qua trinh 1dy mau véi ndi dung: d6i tuong mau, vién din cac
lay mau phuong phéap va quy trinh &p dung, cac ghi chl ¢6 lién quan & hién truong va

trong bao céo chuyén giao s¢ hitu.

Bdng 3. T 5ng hop cac ho so ciia qud trinh ld'y méu

Can c6 van ban huong dan cach lay mau, xtr Iy mau, xtr ly thiét bi lay mau dé gidm thiéu
cac bién dong co thé giy ra, vi du nhu c6 cd nhan khéc nhau tham gia vao quy trinh lay
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mau. Mbi to chirc 14y mau thuong tu xay dung quy trinh 1y mau dua trén cac phuong phap
lay mau da dugc tiéu chuan hoa hoic duoc chap nhan.

Bao c4o hién truong 14y miu nham ghi nhan cac thong tin chi tiét quan sat duoc trong qua
trinh 1y mau. Dang thtrc ctia bao c4o hién trudng tiy theo nhu cau, bao céo nay co thé gdp
chung véi bao cao do luong (phéan tich, thi nghiém).

7 PHUONG THUC TINH TOAN

C6 nhiéu phuong thirc tinh toan DPKDB cho ca qua trinh thi nghiém, tir 1dy mau cho dén khi
ra két qua phan tich, tuy thudc vao nhiéu yéu td nhu do rong néng dd, d6 1éch chuén, hé sb
bién thién CV; ... c6 thé chon céch tinh theo don vi n6ng d6 hay logarithm, theo do rong do
(range) hay phan tich phuong sai ANOVA, ANOVA thé ... Duéi ddy bai viét chi trinh bay
tong quat cac thong sd can tinh toan theo cach c6 dién. Phan tinh toan nang cao, lién quan
nhiéu dén ky thuat théng ké, ban doc xem trong cdc tai li¢u tham khao.

7.1  Thiét ké chia miu mét lan va thong ké theo d rong twong ddi

(d)  Phwong thirc

Thong s6 Ky hiéu, cong thirc tinh
Hai két qua ciia mdi cap lap lai X1 VA X;5
Cheénh léch tuyét d6i Di giira hai két qua D; = |x1 — x|
Trung binh caa hai két qua trong cap lai, x; 7 = Xint X
o= T2
2
Cheénh léch tuong ddi, di, tinh tir chénh léch, Di, va trung binh cua D;
LIPS H di = —
moi cap lap lai X;
Trung binh cia chénh léch twong ddi, d, cua n cap lap lai g=2 di/n
Hé s bién thién, CV cho phép do, tinh dia trén mot hing sb thong d
ké 12 1,128 (khi phan tich theo cap Iap lai véi n = 2) CV =175 100%
Udc lugng do6 1éch chuan, s, tai ndng do bat ky x, s CV - xq
~ 100

Bing 4. Ky hiéu va cong thivc tinh hé sé bién thién CV, wéc lwong dé léch chudn
s tir cap mau lap lai (thiét ké chia mdau mot lan), thong ké theo dj rong twong doi.

(b)  Vidu

Cac s6 liéu két qua do va tinh toan phép do lap lai hai 1an cho ham lugng Cr tdng (mg/kg) trong
16 dat v6i cac mau duoc léy tai 10 vi tri khac nhau. Tinh duoc dd 1éch chuin cua phép do Smeas tai
bat ky mirc Xo NAO.

Xi1 Xiz | Di=Ixy — x| | %= (xa +x2)/2 | dij = Di/%; Mikrc xo S
20 10 10 15 0,67 10 5,70
223 157 66 190 0,35 20 11,4
312 150 162 231 0,70 30 17,1
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Xi1 Xi2 D; = |xiy1 — x2| | X%, = (xa + xi2)/2 | dy = Di/%; Mtkc xo Smeas
816 432 384 624 0,62 40 23,2
55 125 70 90 0,78 50 28,5
54 124 70 89 0,79 100 57,0
442 325 117 384 0,31 200 114
765 755 10 760 0,01 300 171
132 516 384 324 1,19 400 228
650 215 435 433 1,01 500 285
Trung binh d6 rong twong ddi ctia phép do d CV phép do qua lén,
— Yd, 0,64 DKDB mé rong sé 1on
d= l/n hon 100 %, dan dén
- khong thuc té. Nén st
CV caa phép do CVneas = Tiz 100 57 % dung dit liéu qua bién
A28 d6i logarithm va tinh hé
P 1éch chuin caa phép do tai mirc 200 mg/kg: 56 KDB U (xem tai li¢u
EURACHEM/CITAC
200 | 114 mg/kg )
Smeas = CV * Too Guide ww.eurachem.org

Bing 5. Tinh h¢ s6 bién thién CV va dj léch chudn ciia phép do tir cip mdu
lap lai (thiét ké chia mdu mot lan), sir dung thong ké theo do rong twong doi.

7.2
(@)

Phan tich lap lai hai 1an cho timg mau trong nhém hai miu c6 duogc khi ap dung tir thiét ké
chia mau 13p lai don gian, nghia la nang cap thiét ké chia mau 1ap lai mot lan bang cach
tang thém mot hodc nhiéu lan 1dp lai.

Thiét ké chia mAu hai lan va thong ké theo d9 rong

Phuwong thirc

Tinh toan do léch chuan, tat ca cac két qua do phai cung nam trong mot do rong ma do léch
chuan s€ tuong doi c6 dinh.

() Vidu

C6 10 16 thtrc an dim tré con (baby porridge), tir mdi 16 1y 01 cip mau lap lai (40 g), phan tich
ham luong vitamin A (ug/100 g) mbi mau 02 lan (tat ca 40 lan).

Trung binh cia tat ca cac két qua phan tich 1a 347,9 ug/100 g.

Mau 1 Mau 2 Do rong
Xi11 | Xi12 Da Xi1 | Xiz1 | Xi22 Diz Xi2 D:
= |Xi11 — Xi12| = |Xi21 — Xi22| = |xi1 — X2l

402 | 325 77 363,5| 361 | 351 10 356,0 7,5

382 | 319 63 350,5| 349 | 362 13 355,5 5

332 | 291 41 311,5| 397 | 348 49 372,5 61

280 | 278 2 279,0 | 358 | 321 37 339,5 60,5
370 | 409 39 389,5| 378 | 460 82 419,0 29,5
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Maiu 1 Mau 2 D6 rong
344 | 318 26 331,0| 381 | 392 11 386,5 55,5
297 | 333 36 315,0| 341 | 315 26 328,0 13
336 | 320 16 328,0 | 292 | 306 14 299,0 29
372 | 353 19 362,5| 332 | 337 5 334,5 28
407 | 361 46 384,0 | 322 | 382 60 352,0 32
D;, =221 =365 D, =222 = 307 D=22-31
n n n
o o Do léch chuan caa phan tich
D) rong trung blnhf Cualphan tich Standard deviation of analysis
Mean range of analysis _ Danat _
Eil n Eiz i Sanal = m 29,8 p.g/].OO g
anal = — 5 = 99, Sanal 29,8
2 = _4nha = 0
CVanat = =5+ 100 = 2225+ 100 = 86 %
P§ rong trung binh ciaa phép do | P@ léch chuén phép do dwa trén phan tich l3p lai
‘Mean range of measurement Std. dev. of measurement based on duplicate analysis
N Dmeas
Dreas = 32,1 Smeas = 1128 = 28,5 9/100 ¢

Do 1éch chuin cia qué trinh Idy miu/ Standard deviation of sampling

_ 2 Sanal 2 _

Ssamp = /Smeas — W -

Nhan xét: Do phan tich dya trén trung binh cta cap két qua, nén & phwong trinh trén, do léch
chuan cta phan tich chia cho can bac hai cua 2 dé dat do 1éch chuan cua trung binh.

19,1 ug/100 g

=55%

CVsamp =

Bing 6. Tinh dj l¢ch chudn liy méu ti cdp mdu Iip lgi va phan tich
hai lan (thiét ké chia mdu hai lan), sir dung thong ké theo do rong.

8 NHAN XET

Viéc quan tam dén DKDB khi 1dy mau trong qua trinh do kiém 1a rat quan trong, quyet dinh
murc do tin c@y vao két qua thi nghiém cudi cung, phan anh dugc ban chat & thuc té cua d6i
tugng mau dang xem xét. Mot cach tong quat, sy khong dong nhat trong d6i twong mau 1a
nguyén nhan chinh gay nén d6 khong dam bao.

Céc giai phap dé co thé co PKDB tdi vu, phan anh dung véi thuc té ciia ddi tuong mau:

(a) thiét lap quy trinh lay mﬁu,theONdﬁng yéu cau, chi y vé vi tri va thoi diém, so luong,
cac chi tiéu quan tam khi lay mau;
(b) chuan bi mau, xt 1y, thi nghiém... dung quy trinh, ding phuong phap, cha y cac budce

lam anh huong, dac biét khau lam nho hat, phéi tron déu, 1dy mau sao cho thé hién
dugc tinh dai dién cta d6i twong mau;

(c) tang cuong s6 lugng khi lay mau va sau khi xtr Iy mau thir Ia mot trong nhiing bién
phap tot nhat dé ning cao chét lugng, mirc do tin cdy cua DPKPB do, tham chi céc yéu
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(d)

(€)

(f)

[1]
[2]

[3]

[4]
[5]

[6]

cau cho th?iy thuong phai thyc hién trén 8 mau hoic, trong nhiéu truong hop, phuong
phéap c6 dén 40 mau. Tuy nhién can luu y chi phi sao cho phu hop;

lugng mau thir khi phan tich cting anh hudng rat nhiéu dén DPKPB do, nén can phai
luu y. Vi du khao sat cho thay khi phan tich ham luong vitamin A trong bot an dam
cua tré con, voi lugng mau 4 g thi DPKDPB do phan tich m¢ rong 1a 74 % trong khi
lugng mau thu 40 g thi PKDB do phan tich mo rong chi con 19 %. Cing nén luu y
chi phi khi lay mau va xtr Iy mau;

thong thuong DKDB ciia iy mau ludn 1én hon DPKDB ciia phan tich thi nghiém (co
treong hop 16n hon trén 10 1an!), nhét 13 khi d6i twong ldy mau bi phan tan nhiéu.
Piéu nay cho thay viéc quan tim dén PKPB do kiém c6 budc 1dy miu 1a diéu rat
chinh dang;

d6 khong dam bao do anh huéng dén quy tic ra quyét dinh, diéu nay lién quan dén
vi€c quan ly rui ro!.
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ANH HUONG CUA NHIET PO PEN PHEP PO PO DAI VA
PANH GIA PO KHONG PAM BAO PO THEO ISO/TR 16015:2003

V6 Thanh Pho — Trung tim K¥ thuat Tiéu chuin Po lwong Chiat lwgng 3
Huynh Thi Thu Van — Trung tim K§ thuit Tiéu chuan Po hrong Chat hrong 3 (Huu tri)
Email: pho.vt@quatest3.com.vn
1  MODAU
Trong linh vuc do ludng kich thudc (dimensional metrology), nhiét do 1a mot yéu té quan
trong anh huong dén do chinh xac ciia phép do. Dé dam bao tinh nhit quan va kha ning so

sanh gifra cac phép do do dai, céc ti€u chuan & cac nude cling nhu quoc t€ quy dinh mot
nhi¢t do tham chiéu chuan (standard reference temperature).

Nhiét d6 tham chiéu (reference temperature) dugc dinh nghia la nhiét 6 ma tai do cac dac
tinh hinh hoc va kich thuéc cua vat thé dugc quy chiéu dén, thuong 1a 20 °C theo ISO
1:2022 (Geometrical Product Specifications — Standard reference temperature for
geometrical product specification and verification). [1]

Lich str cta nhiét d6 tham chiéu bat ngudn tir mét nguyén mau platimum-iridium nim
1889, duoc dinh nghia tai 0 °C (1a diém tan ctia nudc da). Tuy nhién nhiét d6 nay khong
tién lgi cho do ludng cong nghiép. Pén nam 1931, Uy ban Can do qudc té (Comité
International des Poids et Mesures - CIPM) chon 20 °C 1am nhiét ¢6 chuan cho do ludng
do dai trong cong nghiép, dua trén céc yéu td thue tidn nhu nhiét do phong trung binh, dé
thuc hién va kiém soat.

ISO 1 ban hanh 1an dau tién (nim 1954) va cac phién ban sau nay (mdi nhat 13 nam 2022)
Iru ¥ tach biét nhiét d6 tham chiéu (1a nhiét &6 cy thé cho timg dic tinh) va nhiét d6 tham
chiéu chuan (luon 14 20 °C). Piéu nay cho phép linh hoat hon khi do, nhung van nhdn manh
rang moi phép do phai duogc hiéu chinh vé nhiét d6 20 °C dé tranh sai 1éch do gidn né nhiét.
Muc dich cua bai viét nay la tom tat anh huong cia nhiét d dén phép do d6 dai, dua trén
tai liéu ISO/TR 16015:2003 (Systemmatic errors and contributions to measurement
uncertainty of length measurement due to thermal influences), ddng thoi trinh bay cach
tinh todn do khong ddm bao do do nhiét do dé danh gid muc do anh huong khi nhiét do
khac vé6i nhiét d6 tham chiéu chuan.

2 LY THUYET VE ANH HUONG NHIET PQ PEN PHEP PO PQ DAI

Nhiét d6 anh huéng dén phép do do dai chu yéu qua hién tugng gidn né nhiét (thermal
expansion). Khi nhiét d6 thay doi, chiéu dai cua vat liéu thay di theo cong thirc co ban:

AL = a-L-AT (1)
trong do:
AL:  d6 thay d6i vé chiéu dai

a:  heé sb gidn nd nhiét (coefficient of thermal expansion, don vi la °C™")

59



Héi thao khoa hoc Do luong - Thur nghiém 2026 QUATEST 3 — VINATEST

L:  chiéu dai ban dau tai nhiét d6 tham chiéu (20 °C)

AT = T — 20: chénh 1éch nhiét d6 so vo1 20 °C

Céc vat liéu khac nhau ¢ hé sd gian no nhiét khac nhau (hinh 1).

Néu phép do khong dién ra tai 20 °C, s& gy ra sai s6 hé thong (systematic error) do gidn

nd khac biét giita chi tiét do (workpiece) va chuan (working standard). Dé giam thiéu anh

huong cua nhiét dg, can phai:

. dé vat do “ngdm” (soaking) dén trang thai can bang (vi du 2 gid cho chi tiét nho, qua
dém cho chi tiét 16n hodc qua dém cho dudng do c6 do chinh xac cao);

. sir dung gang tay hodc dung cu cach nhiét dé tranh nhiét tir tay va ké ca than nhiét;

. kiém soat méi truong do sao cho nhi¢t do phong tur 19 °C dén 21 °C, theo doi do
chénh nhiét d6 (temperature gradient) d¢ dam bao do bién dong tir 1 °C dén 2 °C theo
chiéu doc.

= hiéu chinh két qua do vé 20 °C theo cong thirc (1).

Thermal Expansion of Pipes
T T T T

—_—PVC /]
——CPVC 7
E‘ 500 - Carbon Steel A
S Stainless Steel / P
g ——Fiberglass % v
E 400 P
E //
g v
T 300 L
: Wapea
W 200 A
® L~
£ A -
LT e
‘y ____,.—F"'| | ! | |
o Z..—-—‘l"" | |ThaFnuinnnr‘i'r_|;!_n‘1|[I|_|__Elnﬂ1_¢hI
0 20 40 60 80

Temperature Change (deg C)

Hinh 1: Po thi gidn né nhiét theo vit ligu

1 TiNH TOAN PQ KHONG PAM BAO PO DO ANH HUONG NHIET PO
THEO ISO/TR 16015:2003

ISO/TR 16015:2003 cung cip huéng dan danh gia sai s6 hé théng va do khong dam bao
do do nhi¢t do trong ba truong hop sau (hinh 2):

a)  nhiét d6 trung binh bang 20 °C;
b) nhiét dJ trung binh khong phai 20 °C nhung c6 hi¢u chinh;
¢) nhi¢t do trung binh khong phai 20 °C va khong hi€u chinh.

Do khong dam bao do do anh huong ctia nhi¢t o dugc tinh theo mdé hinh toén hoc cuia sai
s6 phép do do dai, do d6 gidn nd khac biét giira chi tiét do va chuén, ky hiéu 1a A.pe.

Appe = Bppw — Bpps s Bpp= a - L - (T — 20)
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Véi:

Appg = aw'Lw'Hw_ aS'LS' Hs

w 14 ky hiéu cho chi tiét do (workpiece) va s 1a ky hiéu cho chuén (standard).

Dua trén cong thuc (2), 6 khong dam bao do chuén tong hop do nhiét d6 uer(L) duogc tinh
tir cac thanh phan chinh sau:

Y

2)

3)

Do khong dam bao do do phép do nhiét do, usy, (L):
w(L) = V@, ?Pu(8,)? + a;22u(8,)?

Trong dé: u(6,,) va u(0y) 1a 46 khong dam bao do chudn cta phép do nhiét d6 chi tiét
do va chuén.

Do khong dam bao do do phép do hé sé gidn nd nhiét aw va as, upg (L)

upe() = [126"u(@,)? + 1205°u(a)?

Trong d6: u(aw) va u(as) 1a 36 khong dam bao do chuan cia hé sé gidn nd cua vat lidu
chi tiét do va vat liéu chuan.

b9 khong dam bao do tur bién thién nhiét d6 moi truong uerv(L)

Dura trén viéc kiém tra do bién dong vé chiéu dai do su bién dong nhiét do moi trudng
do (Dimensional variation due to environmental temperature variation) Egry, gia su
phan bo déu:

__ Egry
UgTy = 3

Do khong dam bao do tong hop do nhiét d6 u.-(L):
Uer (L) = Jugry (L)% + upg(L)? + ury(L)?

Sai s6 do chiéu dai do nhiét d6 TE (Thermal error):
TE = IAnDEl + ZucT(L)

Chi s6 sai s6 do nhiét do (Thermal error index — TEI):

TEI = % +100%; (TOL: dung sai)
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Tinh d§ KDBD
chuiin do hidu tng
nhiét da

¥ac dinh sai l&ch vE
dd dai do gidan no
nhiét khac nhau fpe

.
dwoc ob dvoc
higu chinh? |

,. “ | l

Khong higu chinh

Tinh d0 dai o 20 =C
Lc=Lm - fqpe

Khdmg
/ Co dung sai \
v dd dai khéng?

Bepe =03 Lo = Lon

@ |
k4
. Tinh sai s8 do nhigt dd TE
. Tinh chi s =ai 53 do nhiét
dd TEI

L
3. Bao cao
l Lm, Uer{L), Age, TEI
¥

2. Bao cdo 1. Bao cao

Le, uer(L) Lm, Uer{L), Bee

Hinh 2: So do khoi vé sai so hé thong va dé khéng
ddam bdo do do anh huwong nhiét ciia phép do d¢ dai. [2]
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4 UNG DUNG THUC TE TRONG CONG NGHIEP VA PO LUONG
4.1 Cong nghiép 0 to: Hang Volkswagen AG, nha may Wolfsburg, Dirc

Sai léch d6 dai chi tiét gia cong trén may cong cu (Computer Numerical Control - CNC)
do nhiét d6 & xuong 1én dén (80 —100) pum, sir dung Etalon Lasertracer - NG (Hexagon)
do nhiét d6 cua chi tiét do, may, moi treong va bu nhiét thoi gian thue. Két qua giam sai
léch xudng con 5 pm dén 8 pum, giam thoi gian hiéu chinh thu cong, dam bao linh kién
(piston, truc khuyu, banh ring) dat dung sai. Chi s6 sai sé do nhiét (viét tit 1a TEI) giam
xubng muc chip nhan (tr <20 % dén 30 % dung sai). [3]

4.2 Thiét bjy té: Chi tiét ciy ghép chinh hinh

Chi tiét ciy ghép trén nguoi (than chom khdp hang, xuwong dui & xuwong chay cua khép
g6i,..) voi dung sai chat (tr < 5 pm dén 10 pm), nhiét do ting sau gia cong giy sai léch
khoang héo cua khép. Str dung may do toa do ba chiu (Coordinate Measuring Machine -
CMM) ctia hang Hexagon/ Zeiss véi tinh ning bu nhiét tw dong, do nhiét do dong thoi chi
tiét, chuan va méi trudng dé bu nhiét thoi gian thuc, két qua giam sai sb do nhiét tir 15 pm
dén 20 pm xudng con tir 2 um dén 3 pm, chi sb sai s6 do nhiét d6 TEI tir < 20 % dén
30 % dung sai, dap Gmg yéu cau cta tiéu chuan ISO 13485/FDA va ISO/TR 16015. [4]
4.3 Co s¢ hiéu chuén - Quatest 3: Do d§ dai va hiéu chuan may do d¢ dai

Vi du I: Do chiéu day ctia mot tAm chuan 16p phu (standard foil) 25 mm, bang may CMM
tai 5 diém trén bé mit, & nhiét do trung binh 20,5 °C (bién dong tir 20,3 °C dén
20,7 °C). Tam chuin duoc 1am béng nhya PVC. Phép do duoc cai dat ¢ 2 ché @6 do
Stainless steel & PVC dé théy duogc do gian nd dugce bu khac nhau do khac vat liéu. Thudc
chuan trén may CMM 1a Metallur scale grating on glass, voi a = 8,0 x 106°C.

Bing 1: Po kich thwéc ciia chudn I6p phii 25 mm

D1 415 0 chlgfi%qlil\el/g? mm o] CthEQ;[ig? mm Sl e,
Piém 1 25,031 71 25,032 57 0,000 86
Piém 2 25,038 04 25,038 84 0,000 80
Diém 3 25,047 21 25,048 00 0,000 79
Diém 4 25,041 48 25,042 24 0,000 76
Piém 5 25,045 21 25,045 98 0,000 77

Két lugn: Khi cai dat vat lidu cua chi tiét do 1a PVC thi kich thuéc nhé hon 0,0008 mm.
Diéu nay xay ra vi PVC c6 hé s6 gidn nd (52 x 10°°C") 16n hon thép (1a 17,5 x 106°C™1),
d6 1éch nhiét do trung binh khi do so v&i 20 °C 1a 0,5 °C. Sai 1éch vé gidn ng do cai dat
khac vat liéu duoc tinh la:

(52 -17,5)x 10 - 25 - 0,5 ~ 0,000 43 mm.

Két qua tinh khong khdp véi sai 1éch cua kich thude do duge ¢ 2 ché do cai dit (Steel &
PVC) vi sai s6 do nhiét d6 ngoai sai 1éch do gidn né khac biét con co6 do khong dam bao
do do nhiét do, hé sd gian no va do khong 6n dinh nhiét do trong qua trinh do.
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Ap dung ISO/TR 16015 tinh sai s6 do nhiét d6 TE cta phép do kich thuéc 25 mm:
L=25mm, o =52+ 10°°C; u(on)=12-10°°C";

Thuéc chuan trén CMM o, = 8,0 x 10 °C™!; wu(ay) = 0,58 x 107 °C"!

b9 khong dam bao do cua nhiét d§ do: u(@w) = u(@s) = 0,1 °C;

Khoang dao dong cuia nhi¢t do mai truong (tur 20,3 °C dén 20,7 °C)

0,225 (52x107)
Ugty = \/§ = 0,000 15 mm

ur(L) = /252 0,12- (8x1076)2 + 252-0,12-(52x 10-6)2 = 0,000 13 mm

upe(L) = \/252-0,5%- (0,58 x 10-6)2 + 252-0,52-(1,2x 10-5)2 = 0,000 02 mm

u.r(L) = /0,000 152 + 0,000 132 + (0,000 02)2 = 0,000 21 mm
. Sai 1éch gian no:
Appr = Aa - L (T —20) =[(52—8,0)x107°]-25-0,5 = 0,000 55 mm
= Saisé do chiéu dai do nhiét do:
TE = 0,000 55 + (2 - 0,000 21) = 0,000 97 mm

Vi du 2: Quatest 3 di tién hanh hiéu chuan may do d¢ dai van ning (Universal Length
Machine - ULM) tai Cong ty KJC (Viét Nam), model CMCKUHNKE, Germany ¢ Binh
Duong. Tuy nhién, may ULM nay dugc dat & xudng c6 nhiét d cao 35 °C +/- 5 °C, vi thé
khi ding cin mau & thanh chuan dé kiém tra thi két qua sai s6 rat 16m, tir 6 pm dén 200 pm
trong pham vi 600 mm. Du hi¢u chinh gia tri kich thudc ctia can mau & nhiét d6 tai Xuong,
sai s6 van 16n.

Két Iugn: ULM 1a hé théng co khi phirc tap v6i nhiéu bd phin gdm than mdy bang da
granite hodc thép, thudc chuan 1a kinh hodc ceramic véi hé s gidn né a thap, dau do va co
ciu di chuyén c6 o khac nhau, nén gidn nd khong dong déu, gdy méo dang hoic 1éch truc.
Hiéu chinh kich thudc cdn mau chi bu cho chuan sir dung. May ULM la "chuén ¢ dinh"
tai 20 °C, & tai 30 °C may di gidn nd, nén quy chiéu (reference) bi 1éch, din dén sai léch
hé théng dui bu AL cho cidn mau. Cac may ULM chinh x4c thudng c¢6 phan mém bu nhiét,
trong d6 gi tri hé s6 gidn nd nhiét hiéu qua (xem Bang 2) duoc tinh toan cu thé.

*  H¢ so gian no nhiét hiéu qua
H¢ s6 gian nd nhiét hi€u qua 1a gia tri “hi€u qua” dai dién cho su thay doéi kich thude cua

toan bo hé thong khi nhiét d6 thay ddi. ey giup bu nhiét chinh xac hon bang cach coi toan
bd may nhu mot “vat liéu hiéu qua” don gian, thay vi tinh riéng ting phén.

a) Phuong phap xic dinh a.; thuc nghiém

Do chiéu dai chuin (L) cia may tai 20 °C, thay doi nhiét do va do lai thay d6i chiéu dai
(ALmeas) & nhiéu diém trén may, v& dd thi: Truc Y: AL / Ly ; Truc X: AT.
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Khép duong thang tuyén tinh (linear regression) qua cac diém do: Slope ciia dudng thing
1 aefr (ppm/°C).

Lecorrected = Lmeasured / (1 T Oefr AD, (Lcorrected: Chiéu dai quy Vé 20 OC).
b) Phwong phap xac dinh a.; mo hinh toian hoc

Dung phan mém (nhu SolidWorks), xay dung mé hinh 3D ctia ULM, mé phéng AT, tinh
AL tng hop (AL = [ a(x) - AT(x) - dx ) , x: vi tri doc may), va suy ra oef = ALt / (Lre
* AT avg) (ATavg: trung binh dd I¢ch nhiét dJ). [5]

Bing 2: H¢ sé giin né hi¢u qud ciia ULM & CMM

STT | Loai may Aefpy 1076 °C-1
1 ULM Pratt & Whitney Labmaster 1000M 0,5-1,0
2 ULM Mahr Precimar 130B 0,1 -0,5
3 CMM Zeiss Contura 0,5-1,5
4 | CMM Mitutoyo Crysta-Apex S 1,0-2,0
5 CMM Hexagon Global S 0,5-2,0

5 KET LUAN

Nhiét d6 14 yéu t6 co ban anh huong dén phép do do dai qua gidn nd nhiét (cong thic
AL =0 - L - AT). Nhiét d6 tham chiéu 20 °C 13 nén tang dé dam bao tinh nhét quéan. Tiéu
chuan ISO/TR 16015 cung cap khung tinh d6 khong dam bao do chuan tong hop do nhiét
do, giup danh gia va giam thiéu anh hudng qua sai so do chiéu dai do anh hudng cta nhiét
dd va chi s6 sai s6 do nhiét d6. Phin mém bu nhiét trang bi trén cac may do thong qua hé
s6 gidn nd nhiét co tac dung rat hidu qua lam giam sai s6 do chiéu dai do anh hudng cua
chénh léch nhiét do.
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TU NGUYEN MAU CHUAN GOC KILOGAM
QUOC TE IPK PEN HANG SO PLANCK:
CUQC CACH MANG GIAI PHONG KILOGAM

V6 Qudc Khdi, ,
Trung tim K¥ thuit Tiéu chuian Do lwong Chat lwgng 3

Email: khoi.vq@quatest3.com.vn

1  THOI GIAN VA KHAT VONG VE

SU VINH CUU

Trén phuong dién 1y thuyét, ching ta biét
khong gian c6 rat nhiéu chiéu (n chiéu). Tuy
nhién dé thé hién mot cach tuong minh trén
hé truc toa do Descartes chi biéu dién t6i da
ba chiéu x, Y, Z. Chiéu thi tu ai cling nhan
biét dugc nhung khong thé thé hién mot
cach tryc quan duogc, do la thot gian. Thot
gian chi phéi manh mé& dbi véi van vat.

Triét gia Heraclitus timg noi: "Khéng ai tim
hai lan trén mét dong séng". Thoi gian troi
qua nhung chang bao gid nam lai duoc. Moi
thuc thé vat chat, tir nhitng hat bui dén
nhimg diy ndi hing vi, déu dang thay doi
theo dong thoi gian va chiu sy bao mon lién
tuc.

Trong khoa hoc do ludong (metrology), thoi
gian 1a ké thu cua su chinh x&c nhung lai 1a
chia khoa cua sy vinh cuu. Khat vong cua
nhan loai trong linh vuc do ludng, ké tir
Céach mang Phap 1789 la tao ra mgt h¢
théng do ludng “ Cho moi thoi dai, cho
moi dan tdc” (4 tous les temps, a tous les
peuples). Dé 1am duoc diéu d6, chung ta
phai giai phong cac don vi do khoi su “ kim
kep” ctia vat chét hitu hinh (cac artifacts -
do con nguoi 1am ra) — tht von ludn bi anh
huong boi thoi gian - dé dwa chung vao “dia
hat” cta cac héng s6 vii tru bat bién.

Kilogam, don vi co ban cua khoi lugng, don
vi cudi cung con “bam try” vao mot hién vat
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“nhan tao”, chinh la thanh tri can chinh
phuc cuoi cung cua cudc cach mang nay.

2 LICH SU DAN PEN KHAC BIET
“DE THUONG” CUA PON VI
KILOGAM

Tai sao don vi khdi luong lai 1a kilogam
(kg) ma khong phai 12 gam (g)? Pay co thé
n6i 13 mot dau tich lich sir mang tinh thuc
dung. Ban dau, cac nha khoa hoc Phap dinh
nghia “grave” 1a khéi luong mot lit nudc
tinh khiét & nhiét do 4 °C. Tuy nhién dudi
strc nong cua cudc Cach mang Phap, cai tén
“grave” bi ky thi vi goi nhd dén tudc hiéu
qui toc!.

Céc nha khoa hoc Phép lién ddi sang dung
“gram” (Viét Nam dung chir gam), nhung
1 gam nudc von duoc dinh nghia 1a khi
lugng cua 1 cm® nude tinh khiét ¢ 4 °C, khéi
luong nay 13 qua nho dé co thé ché tao vat
chuan khéi luong chinh xac.

Két qua, nhu chiing ta da biét, mot qua can
1 kilogam bang hop kim platinum-iridium
(bach kim - iridi) dugc ché tao va cai tén
“kilogram” nghiém nhién tré thanh don vi
co ban cua dai luong khéi luong.

Nam 1889, Hoi nghi toan thé vé Can do
(Conférence générale des poids et mesures
- CGPM) lan tht nhat di chinh thic hoa
“Nguyén mau chuan gbc kilogam qudc té
(International Prototype of the kilogram -
IPK) hay con goi 1a Le Grand K” - 1a mot
khéi platinum - iridium duoc luu giir trong
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ba 16p chudng thity tinh tai hAm cua Vién
Can do Quéc té (Bureau International des
Poids et Mesures - BIPM) & Sevres, Phap.

Pén nam 2019, trai qua 130 nam, IPK I3
don vi co ban cudi cung dugc dinh nghia tu
mot vat thé nhan tao. Piéu nay tao ra nghich
1y néu gia tri khdi luong ctia IPK bi thay doi
(vi du nhu bam bui hay tray xudc) thi khbi
luong cua toan vii tru bi thay ddi theo dinh
nghia, mac du thyc té vat chat khong hé
bién doi.

Thuec té cac du an so sanh dinh ky gitta cac
Vién Po luong Quéc gia (National
Metrology Institute - NMI) cho thay IPK
“thay doi” di khoang 50 pg so véi cac ban
sao cta nd. Sy thay doi nay chua thé giai
thich rd rang, va nd rat c6 anh huéng dén
nén méng cua khoa hoc chinh xac.

3 CUQC CHAY PUA CUA CAC

GIA THUYET LUQNG TU

Pé thay thé IPK, cong dong khoa hoc quéc
té da trai qua nhiéu thap ky tranh luan giira
hai huéng tiép can hoc thuat dinh cao:

*+ Duw 4n Avogadro (Cich tiép can
nguyén tir): Nhom nghién ciru, dan dau bai
Vién Po luong Quéc gia Puc (PTB), dé
xudt dinh nghia kilogam bang cach dém s6
lugng nguyén tir co trong mot khdi cau
silicon-28 siéu tinh khiét. Muc tiéu 1a xéc
dinh hang sd Avogadro (N4) v6i do chinh
xac tuyét dbi.
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*  Phwong phdp cin Kibble (Cach tiép
can dién tr): Do Bryan Kibble tai Vién Do
ludng Quéce gia Anh (NPL) dé xuat. Phuong
phap nay dua trén co sé lién két khéi luong
v6i hang sé Planck (k) thong qua viée so
sanh cong suét co hoc va cong suat dién.

Sau nhiéu vong thir nghiém, phwong phap
can Kibble da gianh wu thé vi n6 cho phép
thiét 1ap mot mbi lién hé truc tiép gitta khoi
luong va mot hang s6 nén tang cua co hoc
lvong tir. Hing sd Planck lién két ning
lwong cia photon véi tan s6 cia nd (E = hf).
Thong qua phuong trinh ndi tiéng cua
Einstein (E= mc?), hang s6 Planck tr¢ thanh
“chiéc cau” nbi lién thé gidi luong tir siéu
nho véi thé gidi vi mo cua chung ta.

4 TU CONG THUC VAT LY PEN
PINH NGHIiA CUA BIPM

Pé dinh nghia lai kilogam, cac nha khoa
hoc da sir dung hai phuong trinh vi dai nhat
cua vat ly hién dai:

¢
Cho biét ning luong (E) va khéi luong (m)
thuc chét 13 “ hai mat cua dong xu”. Khoi
luong c6 thé quy dbi ra ning luong.

¢ Cong thtc cua Planck (£ = Af): Cho
biét nang lugng (E) ctia mot hat anh séng
(photon) ti 1¢ thudn véi tan s6 ( /) thong qua
hang s6 Planck (4 )

Cong thirc cua Einstein (E = mc?):

Két hop hai cong thire trén, ching ta duoc:

mc? = hf

Suy ra:
hf
m = c_2

trong d6 don vi cua céac dai luong la:
e m tinh bang kg
e htinhbangJ-s
e f tinhbang s
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e ¢ tinh bang m/s
Cong thire trén chinh 1a chia khoa co ban,
hop 1y (logic) dé lién két khdi lugng véi
hang s6 Planck:
Néu ¢b dinh 4 va ¢ ( dd c¢b dinh dé dinh
nghia trong don vi co ban d¢ dai mét) thi
don vi khdi lugng m s€ dugc dinh nghia qua
tan sb f
Pé thay duoc kg ndm & dau trong hang sd
h, can phén tich don vi joule. Theo dinh
nghia cong co hoc (A4 = F'* s ), chung ta co:

1J=1kg*m?-s?

Viy don vi ctia hang s6 Planck (/) s& 1a:
h=J+s=(kg* m?>+s?)-s=kg-m?-s’!
Tir trén c6 thé suy ra cach tinh 1 kilogam
nhu sau:

h

m? - s 1

2

l1kg = =h-m“-s

Cong thirc trén néi 1én rang:
“kilogam dwogc cdu thanh tir hing sb
Planck, mét va giay”
Pé 1 kilogam “moi” giéng 1 kilogam “cii”
cac nha khoa hoc da phai tién hanh do cuc
ky chinh xac gia tri ctia /4 theo kilogam cii
va do duoc:

h =~ 6,626 070 15-1073*kg - m? - s~1

Dé c6 dinh % thi thay vi con s trén kém
theo d khong ddm bao do thi BIPM tuyén
bé:

“ K& tir nay & chinh 1a con so nay” !!!

Néu chia ca hai vé cua cong thuc trén cho
con s6 ma BIPM tuyén b va thay diu xap
xi bang dau bang thi dugc:
h —_—

6,626 070 15- 10734

-1

1kg-m? s
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Bién d6i thém dé 1 kilogam vé mot vé thi
dugc cong thirec dinh nghia dua trén cac don
vi co ban khac (mét va gidy). Day cling la
cong thirc chinh thirc cua BIPM:

h
6,626 070 15- 1034

Dé d& hinh dung hon, 14y vi du nhu sau:

-2

1kg =

m ~-S

Gi10ng nhu viéc thay vi no1 “1 ta la 12 céai”,
biéu dién:

. 1ta
1 céi 1—: (hay xem 1 t4 ¢ day nhu 1a 4,

12 14 s6 da ¢6 dinh 6,626 070 15 - 10734).
TU HANG SO PLANCK DEN

KILOGAM THUC TE - CAN
KIBBLE

5

Can Kibble trudce day con goi 1a can watt, la
mot thiét bi do luong cuc ky tinh vi ding dé
xac dinh khdi luong thong qua cac dai
lugng dién va hang sd Planck. Can c¢6 hai
ché do van hanh riéng biét dién ra trén cling
mot thiét bi 1a ché do can tinh (weighing
mode) va ché d6 dong (moving mode).

Can Kibble hoat dong dua trén viéc so sanh
cong suit co hoc va cong sut dién. Thay vi
so sanh mot khéi luong véi mot khdi luong
khac (chuan) nhu thong thuong, né so sanh
khéi luong voi hang s Planck thong qua
hiéu ing luong tir.

B6 phan chinh quan trong nhét 13 cudn day
dan dit trong tir truong rat manh cta nam
cham vinh ctru.

O ché d6 can tinh, vat nang can can ¢6 khoi
lugng m dugc dat 1én dia can. Trong luc sé
tac dong 1én vat nang mot luc F' = mg s¢€
duoc can bang véi lyc dién tir (Lorentz)
sinh ra khi cho dong di¢n 7 chay qua cudn
day nam trong tlr trudng B.

Cong thirc can bang luc:

mg = BLI
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trong do:

e m 13 khéi luong can do;
g 1a gia téc trong trudng (do cuc ky
chinh x4c va thuong bing may do

trong truong laser);

B 1a cuong do tu trrong ciia nam cham

vinh ctru;

L 1a chiéu dai day dan cua cudn day;

113 cuong do dong dién chay qua cuén

day.

O ché d6 dong: Vat ndng dugc nhéc ra, cudn

day duoc diéu khién chuyén dong thang

dung véi van toc v khong doi xuyén qua

chinh tir truong B. Theo dinh luat cam tUng

dién tur Faraday, mdt suét dién dong (hi¢u

dién thé) U s& xuat hién hai dau cudn day.

Cong thirc suit dién dong cam tng:
U=BLv

trong do:

. U 1a hiéu dién thé cam ung;

v1a vén tbc chuyén dong cta cudn day
(vai v khong doi, vudng goc vaoi B)

Két hop hai cong thirc tinh va dong, loai bo
thanh phan B va L, c6 phuong trinh cong
suat co = cong suat dién

mgv = Ul

Phuong trinh trén giai thich vi sao trudc day
goi can Kibble 1a can watt

Lién két véi héng sb Planck: Dé dat dén do
chinh x4c nguyén tir, cac dai lugng dién U
va I khong thé do bang dong hd thong
thuong ma dugc do thong qua cac hiéu ung
lugng tu:

e  Higu irng Josephson: Dung dé do
hiéu dién thé U dua trén hﬁng s6 Planck A
va dién tich nguyén tir e:

U=f-h/2-e(f latan sé siéu cao tan)
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Hiéu itng Hall lwong tir: Ding dé do
dién tr¢ R tr do6 tinh ra dong dién / thong
qua hang sb Planck A:

R=h/é

Khi thay thé cic biéu thtrc lwong tir nay vao
phuong trinh mgv = UI, cac dai lugng nhu
dién tich e s€ tri€t ti€u nhau va con lai:

_ h-C-fif,
m= ———————
g-v
trong d6 C; fi. f> 1a cac hing sb thuc
nghiém va tan sé do duoc

Cudi cung can Kibble, mot kiét tac vat Iy da
cho phép con ngudi bién don vi kilogam tir
mot tao vat co thé hong hoc tré thanh mot
hang s vinh ciru ctia vii tru.

6 PO LUONG VA SU “DAN CHU

HOA” CHUAN DAU

Viéc xac lap dinh nghia méi 13 mot nd luc
toan cau vdi su tham gia cua cac vién do
luong quoc gia NMI hang dau nhu:

NIST (My): Véi dy an NIST-4, da dat
dugc d6 khong dam bao do cuc nhé dong
vai trd quyét dinh trong viéc ¢6 dinh hang
s6 Planck.

NRC (Canada): Don vi dau tién thuc
hién phép do hang sé Planck voi do chinh
x4c vuot qua gidi han yéu cau cua BIPM.

e PTB (Duc) va METAS (Thuy Si):
Nhimg don vi hang dau di theo hudng
phuong phap Avogadro tuy hudng nay
khong dugc chon nhung cling tao ra
kilogam v&i do chinh xéac dat yéu cau dit ra
ban dau, diéu nay tao diéu kién rat t6t cho
viéc danh gia kiém ching chéo véi phuong
phép can Kibble.

Su dich chuyén nay mang ¥ nghia “ dan chi
hoa” do luong. Trude ddy, moi qubc gia
phai giri chuan dau qudc gia caa minh dén
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NIST van hanh c:dn ibble t hé thu’ tu"
NIST-4 twr 2015 dé xdc dinh hang so Planck

Phép dé so véi chuan. Ngay nay, bat ky
quéc gia ndo c6 du nang luc tai chinh, k¥
thuat trang bi can Kibble déu c6 thé tao ra
“Chuan dau kilogam” ngay tai PTN cia
minh.

Khoa hoc von di 1a thudc vé€ ca nhan loai,
khoa hoc do luong ciing vay.

Nhung trude day kilogam bi bao boc boi
bién gidi Phap va tuy chua xdy ra nhung
hoan toan c6 kha ning trd thanh “ con tin”
nhung nay thi han ché nay khong con nua,
kilogam that sy da dugc gidi phong va la
cua cd nhan loai va s€ khong bi hu hai theo
thoi gian.

7 KET LUAN

Viéc thay d6i dinh nghi kilogam tir IPK
sang hang s6 Planck khong chi 1a mot thay
ddi vé mat k¥ thuat, n6 con 1a mot sy thay
d6i vé tu duy cua nhan loai. Ching ta thira
nhén thé gioi vat chét 1a mong manh va chiu
su chi phdi nghiét nga ctia thoi gian. Dé ton
tai vinh ctru trong chirng myc nao do, chiing
ta cAn phai tri ngu trong cac quy ludt cta tir
nhién.

Trong bdi canh kinh té s6 va cong nghé phat
trién nhu vii bao hién nay, mot don vi
kilogam chinh xac & muc lugng tir 1a nén
tang cho cong nghé nano, co khi siéu chinh
xac va cac phép do trong khong gian vi
tru...

Gi0 day kilogam, don vi co ban cua dai
lugng do luong khdi luong khong con dua
vao 1a mot vat thé nhén tao 1a qua can chuin
qudc té IPK lam bang hop kim platinum —
iridium, vén d3 bi “glam cAm” bao nhiéu
nim trong mot cin ham & BIPM Sévres,
Phép ma n6 da tré thanh mot gia tri doc
1ap nhu mong mudn tir ban dau la:

“dinh nghia cac don vi co ban dwa vao cac
gid tri tw nhién bt bién”.

Két qua tuyét voi ndy sin sang phuc vu cho
moi tién bo khoa hoc va cong ngh¢ ctia nhan
loai trong tuong lai.

TAI LIEU THAM KHAO

[1]
[2]

progress in metrology”.

[3] BIPM Website.
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PIPET PITTONG
VA KY THUAT SU DUNG

Huynh Ngoc Liéu,
Trung tim Ky thuit Tiéu chuin Po lwong Chit lwong 3 (Hwu tri)
Email: lieu_huynhngoc@yahoo.com

1  GIOI THIEU

Trong cac phong thi nghiém (PTN) héa hoc, sinh hoc va y hoc thi viéc do va chuyén mot
luong chat 1ong chinh xac dén mot noi khac 1a mot yéu cau vo ciing quan trong. Pipet 13
mot trong nhitng dung cu co ban gitp thuc hién cong viéc nay. Nho pipet, nguoi ta c6 thé
liy, dinh luong va chuyén chat 1ong v6i do chinh xac cao, gop phan dam bao tinh chinh
xac cua cac thi nghiém.

Trai qua nhiéu giai doan phat trién, pipet da duoc cai tién tir nhitng dng thuty tinh don gian
thanh cac thiét bi do thé tich tir cAu tao don gian dén pipet pittdng co hoc va dién tir hién
dai hién nay. Lich st phat trién cua pipet phan 4nh qué trinh tién bo cta khoa hoc va k¥
thuat PTN.

2  LICH SU PHAT TRIEN CUA PIPET

Nhitng dang pipet dau tién xuat hién vao khoang thé ky XVIII va XIX, ciing véi su phat
trién ctia hoa hoc thyc nghiém & chau Au. Ban dau, pipet chi don gian 1a nhitng 6ng thiy
tinh dai, ddu nhon, ding dé hit va chuyén thé tich dung dich. Viéc hut dung dich thuong
duoc thuc hién bé“mg mi¢ng hoac béng bong cao su gén & dau 6ng.

Mot trong nhiing loai pipet noi tiéng thoi ky nay 1a pipet Pasteur, duoc pho bién boi nha
khoa hoc Phap Louis Pasteur. Pipet c¢6 ciu tao don gian gdm mot éng thuy tinh nho va mot
bong cao su dé hit dung dich. Dung cu nay duoc sir dung chu yéu dé nho giot hodc chuyén
dung dich v61 lugng nhé trong cac thi nghiém héda hoc va sinh hoc. Méc du ciu tao don
gian, loai pipet nay di dit nén tang cho sy phat trién cac loai pipet chinh x4c hon sau nay.

Pipet dinh murc (volumetric pipet) duoc thiét ké dé do mot thé tich c¢b dinh v6i do chinh
xéac kha cao. Trén thin pipet c6 mot vach chuan duy nhat, gitip nguoi sir dung lay ding thé
tich dung dich can thiét.

Pipet chia d6 (graduated pipet) ciing dugc dua ra sau d6. Loai pipet ndy c6 nhiéu vach chia
doc theo than, cho phép 14y nhiéu thé tich khac nhau. Nho nhiing céi tién nay, pipet tro
thanh dung cu quan trong trong cac PTN hoa hoc, sinh hoc, dugc phém va cong nghiép...
Vao giira thé ky XX, do nhu cau, nhitng dung cu c6 kha ning do va chuyén nhitng thé tich
chat 16ng rat nhé, chi & mic microlit (uL) nham dap g sy phat trién manh ciia sinh hoc
phan tr va cong nghé sinh hoc, nén cac loai pipet c6 pham vi nho, chinh xac va tién dung
ngay cang phat trién.
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Niam 1957, nha khoa hoc nguoi Pt Heinrich Schnitger da dé xuét loai micropipet co hoc
dau tién sir dung co ché pittdong. Dung cu nay cho phép hut va nha mot luong rat nho chat
10ng v&i do chinh x4c cao. Sau d6, cong ty Eppendorf di phat trién va thuong mai hoa thiét
ké nay, tao ra cac micropipet ¢ thé diéu chinh thé tich. Su ra d&i cuia micropipet gop phan
thiic ddy sy phat trién ctia nhiéu linh vic nhu sinh hoc phén tir, nghién ciru DNA va céc k¥
thuat phan tich hién dai.

Vao cudi thé ky XX, pipet tiép tuc duoc cai tién voi sy ra doi caa cac loai pipet di¢n tir,
loai pipet nay sir dung dong co dién dé hit va nha dung dich, giup cho ngudi st dung giam
moi tay va ting do chinh xac trong thao tac. Pipet dién tir con cho phép 1ap trinh nhiéu ché
d6 1am viéc khac nhau nhu hat nhiéu 1an, pha loing dung dich hodc phan phdi dung dich
theo chudi.

Budc sang thé ky XXI, nhiéu PTN di 4p dung hé thong pipet tu dong va robot hoa. Nhiing
hé théng nay c6 thé thyc hién hang trim dén hang nghin thao tac hit & xa trong mot thoi
gian ngan, gitp ting ning suat va giam sai sot ciia con ngudi. Chiing duoc st dung rong
rdi trong nghién ctru sinh hoc, xét nghiém y hoc va phat trién dugc pham. ..

Bit dau tir nhitng 6ng thiy tinh don gian, pipet di trai qua nhiéu giai doan cai tién dé tro
thanh mot dung cu do luong chinh xac va hién dai trong PTN. Su phat trién cta pipet khong
chi gitup nang cao do chinh x4c ciia cac thi nghiém ma con gop phan thuc day su tién bo
ctia nhiéu nganh khoa hoc nhu héa hoc, sinh hoc va y hoc...

Trong tuong lai, voi sy phat trién ciia cong nghé ty dong hoa va tri tué nhan tao, pipet co
thé sé tiép tuc duoc cai tién dé phuc vu tdt hon cho cac nghién ctru khoa hoc va céc linh
vuc k¥ thuat phan tich va kiém tra chét luong san pham.

3 CACLOAIPIPET
3.1 Pipet thiy tinh

Pipet thily tinh thudng c6 dang dng dai, lam bang thuy tinh trong subt dé ngudi st dung c6
thé quan sat mirc dung dich bén trong. Trén than pipet cé cac vach chia thé tich gitip xac
dinh luong dung dich can xac dinh.

Mot sb loai pipet thuly tinh ¢6 phan & giita than phinh ra dé chira mot thé tich dung dich ¢6
dinh, trong khi dau dudi cua pipet duoc thiét ké nho va thuon top nhon dé gitp dung dich
chay ra chinh xac hon. Khi str dung, nguoi ta thudng két hop pipet thay tinh véi bong cao
su hodc dung cu hut pipet dé hit dung dich vao trong dng.

3.2 Pipet Pasteur

Pipet Pasteur 1a mot loai dung cu thi nghiém dugc pho bién chu yéu dung dé hut, chuyén
hozc nho giot mdt lugng nhé dung dich trong qua trinh thi nghiém. Pipet nay gom ba bd
phan chinh. Tha nhat 1a than 6ng, thuong dugc lam béng thuy tinh hodc nhua, c6 dang hinh
try dai. Phan than nay c6 nhiém vu din va chira dung dich khi hat vao. Than cta pipet
thuong khong co vach chia thé tich nén dung cu nay khong dung dé do thé tich chinh xac
ma chi ding dé chuyén dung dich.
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Phén cubi cua pipet ¢ dugc thiét ké thuén nhon gitp dung dich c¢6 thé chay ra thanh ting
giot nho, thuan tién cho viéc nhé dung dich vao 6ng nghiém, dia petri hoac cac dung cu thi
nghiém khac. Bong cao su gan ¢ ddu trén cia pipet, c¢6 chiic ning tao luc hit va diy dung
dich.

3.3 Pipet pittbng hay micropipet

Pipet pittdbng hay micropipet (sau day goi micropipet) la mot dung cu thi nghiém hoat dong
dua trén co cdu pittong. Thiét bi nay dugc dung dé hat, do va chuyén mot thé tich nho chat
16ng véi d6 chinh xac cao, thudng nam trong khoang tir microlit (uL) dén mililit (mL). Su
ra doi clia micropipet da gitip cai thién dang ké do chinh xac cua cac phép do thé tich nho
so v6i cac loai pipet thuy tinh truyén théng, dong thdi giup thao tic nhanh va thuén tién
hon trong qua trinh lam thi nghiém.

4 PHAN LOAI MICROPIPET

% T &

; /] I/‘
1 o
e W '

Micropipette Pon Kénh Micropipette Da Kéenh Micropipette Dién T
~ >
l - W ‘
N/ Ly —
4 4

Micropipette Diéu Chinh Thé Tich  Micropipette C6 Pinh Thé Tich  Micropipette Nap Hut (Pipet Aid)

Micropipet 12 dung cu dugc sir dung phé bién trong cac PTN sinh hoc, hoa hoc, y hoc...
dé hat va chuyén cac thé tich chit 16ng rat nho, thudong tinh bang microlit (uL). Dya vao
cac dic diém khac nhau, micropipet c6 thé duoc phan loai theo nhiéu tiéu chi nhu thé tich
do, co ché hoat dong va s6 kénh hut:

a) theo thé tich do, micropipet dugc chia thanh nhiéu loai khac nhau nhu P10, P20,
P100, P200 va P1000...;

b)  theo co ché hoat ddng, c6 hai loai micropipet co va micropipet tu dong (micropipet
dién tr).

Micropipet co hoat dong duya trén hé thong pittong va 1o xo, nguoi st dung thao tic bang
cach nhan ntt dé hit va xa dung dich. Day 1a loai pho bién nhat trong phong thi nghiém do
cAu tao don gian, dé st dung va gia thanh tuong dbi thap.

Micropipet ty dong hoat dong nhd dong co va hé thong diéu khién dién tir, cho phép cai
dat thé tich va thuc hién thao tac hut xa dung dich mot cach ty dong. Loai nay c6 do chinh
xac va do 1ap lai cao, dac biét thich hop cho cac thi nghiém yéu cau thao tac nhiéu 1an lién
tiép.
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Micropipet co va micropipet ty dong déu co vai trd quan trong trong viéc do va chuyén
chét long véi thé tich nho. Tuy nhién, pipet co hoc cé cdu tao don gian va gia thanh thip
hon, trong khi pipet ty dong mang lai d¢ chinh xac cao hon, thao tac nhanh hon va giam
sai s6 do con ngudi. Vi vy, ty vao muc dich str dung va diéu kién cua phong thi nghiém
ma nguoi ta lya chon loai micropipet phu hop.

= Plunger
Tip Ejector Button
4=
|
Friction Ring

oz { -  Body

Connecting Nut

Yau ¥ |

= 3 { Tip Ejector

= %

Tip Holder

Tip Cone

Pipette Tip

Nhirng khdc biét co bdn cua pipet co hoc va pipet tw dong

Tiéu chi Pipet co hoc Pipet tw dong

Van hanh Pipet hoat dong I}hb‘luc tay cua Pipet Cé~co ché ty dong hoic ban tw
nguoi su dung dé diéu khién dong, ho trg hat va xa dung dich dé
pittdbng dang hon

Nguyén ly Hoat dong bang co ché pittong, ap | C6 thé sir dung dong co dién hodc hé

hoat dong suat khong khi, nguoi dung nhén va | thong dién tir d€ hit va xd dung dich
tha nat bang tay

Muic d¢ chinh | Bg chinh x4c cao nhung phu thudc On dinh va chinh xé4c hon, giam sai s6

Xac nhiéu vao thao tac ciia ngudi dung | do thao tac

Céch di?{u Diéu chinh bang nim xoay co hoc | Piéu chinh bang nit bam hoic man

chinh thé tich | trén than pipet hinh dién tu

Tbc d6 thao Thqo tac cham hon khi thyc hién Nhe}nh hon, dac biét khi lam viéc voi

tac nhiéu mau nhiéu mau

Gia thanh Ré hon Pit hon do ¢ hé thong dién tir

Ung dung Duing phd bién trong cac PTN Dung trong PTN hién dai, nghién ctru
thong thuong sinh hoc phan tir, phong xét nghiém

Phan loai theo s6 kénh hit, micropipet dugc chia thanh micropipet don kénh va micropipet
da kénh. Micropipet don kénh chi c6 mot dau hat va thuong duoc st dung trong cac thao
tac hit mau riéng lé. Nguoc lai, micropipet da kénh c6 thé c6 8 hodc 12 dau hdt, cho phép
hit va phan phdi nhiéu mau cung lac, thuong duoc st dung khi 1am viéc véi cac khay vi
chuan (microplate) trong c4c thi nghiém sinh hoc phan tir hodc xét nghiém sinh hoa.

c) theo ISO 8655:2022 (TCVN 10505:2015)

Micropipet chia 1am hai loai chinh 1a loai dich chuyén duong (positive “direct”
displacement) loai D va pipet c6 dém khi (air displacement) loai A.
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*  pipet loai D: loai chia 1am 2 loai : Loai D1 12 loai c6 thé sir dung lai va D2 1 loai chi
st dung mét lan;

*  pipet loai A: c0 2 loai la pipet don kénh va pipet da kénh.

Type D Type A
Positive (direct) displacement Air displacement
a) Single-channel pipettes b) Multi-channel pipette

5 QUY TRINH VAN HANH

Pipet dugc sir dung theo chu trinh van hanh dé hit va xa mot thé tich chat 1ong theo yéu
cau. Cac budc thuc hién theo trinh tu sau :

Buwoc 1: Chon micropipet phu hop

Trudce khi thao tac, can lwa chon micropipet c6 khoang thé tich phu hop véi luong dung
dich can hat. Khong nén diéu chinh thé tich vugt qua gidi han cho phép cua pipet vi c6 thé
1am hong thiét bi hodc gay sai s6 trong qua trinh do.

Buwéc 2: Gin diu tip

Gan dau tip (dau hat) dung mot 1an vao dau pipet bang cach 4n nhe pipet vao hop tip dé tip
gan chat. Viéc sir dung tip méi cho mdi mau gitp tranh nhiém chéo giira cic miu. Mdi
loai pipet déu c6 dau tip riéng duoc san xuit kém theo . Viéc chon dung chung loai s&
dam bao dugc do chinh xac cia phép do.

Buwéc 3: Cai ddt thé tich can hit

Xoay nut diéu chinh trén than pipet dé cai dat thé tich mong muén. Thé tich s& duoc hién
thi trén ctra s6 hién thi cta pipet.

Buwoc 4: Hut dung dich

Nhén nat diéu khién xudng dén néc thir nhit, sau d6 dua dau tip vao dung dich can hut
(khoang 2 mm — 3 mm dudi bé mit dung dich). Sau d6 tir tir tha nut diéu khién dé dung
dich dugc hit vao tip mot cach 6n dinh.
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Buwéc 5: Phin phéi dung dich

Dua déu tip vao dng hodc vat chtra can chuyén dung dich. Nhin nut diéu khién dén néc
thir nhat dé nha dung dich, sau d6 tiép tuc nhan dén nac thir hai dé day hét luong dung
dich con lai trong tip.

Buwoc 6: Bo tip da swr dung

Sau khi hoan tit thao tac, nhan nit ejector dé day tip ra khoi pipet va bo dau tip vao thung
rac chuyén dung.

Bwoc 7: Bdao qudn pipet

Sau khi sir dung, micropipet nén dugc dat trén gia treo pipet dé tranh 1am hong dau pipet
va dam bao thiét bi ludn sach sé.

Tom lai, vi¢e tuan thu quy trinh st dung micropipet khong chi giup tang do chinh xac cua
phép do ma con kéo dai tudi tho cua thiét bi va dam bao an toan trong PTN.

6 KY THUAT VAN HANH (Pipetting)

K¥ thuat sir dung, van hanh pipet 1 tap hop céc thao tic va nguyén tic ma nguoi sir dung
can tuan thu khi dung pipet dé hat va xa chat 16ng trong PTN. Néu k¥ thut thao tac khong
dung, két qua do co thé bi sai léch dang ké so véi thé tich di cai dat trén pipet Viéc thuc
hién dung k¥ thuat giup dam bao do chinh x4c cua thé tich, d6 1ap lai ctia phép do va tranh
su nhiém ban mau.

6.1 Chon day thé tich phu hop véi pipet

Trude khi st dung can chon pipet ¢ khoang thé tich phi hop voi luong dung dich can do.
Vi du: pipet 10 pL — 100 pL dung cho thé tich nhé, pipet 100 pL — 1 000 uL ding cho thé
tich 16n hon. Khong nén str dung pipet & mirc thé tich qua gan gidi han t6i da hodc tdi thiéu
cua pipet.

Diy thé tich chudn: Tt 10 % - 100 % thé tich danh nghia. Khi st dung thé tich & muc
10 % gia tri toi da, doi hoi co thao tac tot.

Daiy thé tich téi wu: Tix 35 % - 100 % thé tich danh nghia, vdi su lya chon nay, dam bao
dugc do chinh xac va do lap lai, it phu thudc vao thao tac.

Str dung pipet véi ddy thé tich tbi vu s& cai thién do chinh xac dén 1 %.

6.2 Cai dit thé tich

Déi véi micropipet co, khi cai dat thé tich can thuc hién cac budc sau:

*  xoay niim vin dé dit thé tich mong mudn theo cuing mot huéng;

*  xoay thém 1/3 vong trén gia thi thé tich can cai dat;

*  quay nguoc lai (dial down) t6i thé tich can cai dit.

Dbi v6i pipet tu dong, dung tich cai dat thuc hién theo hudng dan cta nha san xuét cho
tung dung cu.
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6.3 Goc nghiéng dau tip khi nhang
Khi nhiing dau tip dé hat chat long dau tip, luu y can phai huéng thang dung.

Goc nghiéng khong ding Goc nghiéng ding

6.4 Chiéu siu nhiing

Dung tich pipet, D¢ sau khi nhiing Thai gian ngam,
pL dau tip, mm S
2 dén 10 1-2 1
20 dén 100 2-3 1
200 d¢én 1000 2-4 1
1000 d&n 5 000 3-6 3

Luu y: Dy sau khi nhiing dau tip phit hop sé cdi thi¢n dp chinh xac dén'5 % !
6.5 Thoi gian ngdm dau tip trong chit 16ng

Sau khi nhiing dau tip vao chat 1ong can lay, tiép d6 duy tri thoi gian ngdm dau tip tdi thicu
khoang 1 gidy sau khi hut. Sau dé rat dau tip ra khéi dung dich tir tir va nhe nhang, dac biét
quan trong d6i v6i mau co thé tich 16n va cé tinh nhét cao.
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6.6 Hut xa trwéc khi do (pre-rinse)

Truée khi do (pipetting) chat long phai dugc thuc hién hit va xa chat long vai lan sau khi

gan dau tip vao than pipet:

* muc dich viéc nay la tao bé mat tiép xtc nhu nhau dé c6 do 1ap lai t6t nhat (nhﬁm dat
trang thai bao hoa hoi, tranh bay hoi lam giam thé tich thyc can hut);

*  thuc hién bang cach hut va x4 nguoc lai vao trong khay hoic bo di;

*  tién hanh sau khi gan dau tip vao than pipet, sau khi ting thé tich do.

6.7 Anh huéng cia toc do hit

Téc d6 hut phai dugc kiém soat va duy tri nhip nhang. Hat nhanh qua c6 thé din dén hién

tugng chat 16ng bi vang 1én, 1am hu hong niém (seal) va pittong. Va ciing c6 kha ning giy

nhiém chéo mau / hoa chit. Dé tranh sy nhidm chéo c6 thé st dung dau tip co filter loc.

6.8 K thuit xa chat 16ng khoi dau tip

Co 3 cach xa:

*  doc theo thanh ctia ong nghiém: Sau khi rat pipet ra khoi binh chtra mau, xa chét 1ong
vao binh theo cach dé dau tip cham vao binh chira, tiép d6 xa chit long va kéo dau
tip 1€n vai milimet doc theo thanh binh;

*  trén bé mat chat 1ong; x4 chét long trén mit thoang binh chtra nhung dau tip khong
cham vao dung dich sin c6 trong binh;

% tryc tiép vao chat 1ong.

a) Anh hwéng cia nhiét dp
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Su khac bi@t tr nhiét d6 moi t1:u(‘)’r1’g do, chat long va dupg cu anh hudéng dén d6 chinh xac

phép do thé tich vi vay phai dé chat 16ng va pipet can bang nhiét trong moi truong do

Luu y:

Khao sdt cho théy néu chit long 6 4 °C va pipet 6 21 °C, sai sé tiém dn la 5,1 %.

b)  Anh hwéng do hoi dm tir ban tay

Hoi 4m truyén tu: ban tay ciing c6 anh hudng 16n dén két qua do dung tich, do vay nguoi

thao tac tranh cam lau than pipet.

¢)  Nhiing diéu cin nén trinh

*  tranh 1am nhiém chéo!;

*+  khong nhing bat ky vat gi vao mau thir nghiém trir dau tip;

*  néu dd hut mau, khong dit pipet naim ngang khi trong tip con chat 1ong hodc gitt pipet
nghiéng;

*  khong dé dung dich di vao than pipet;

* tranh chinh lai;

*  khong dat pipet ¢ thé tich cao hon gia tri ti da cta pipet;

*  néu pipet bi roi, phai kiém tra, hiéu chuén lai néu can, khong nén nghi rang pipet s&
hoat dong dung;

*  khong cai dat thé tich khi chua md khoa.

d)  Bdo dwong pipet

*  kiém tra va 1am sach truc/d4u niém va pit tong ding cach theo hudng dan;

*  lam sach pipet néu c6 hod chat hoic bi ving nudc khi khong sir dung tip c6 ludi loc;

*  ludn lam kho cac bo phan trudce khi 1ap vao.

Viéc e’ip dung dung k¥ thuat st dung pipet 13 yéu t6 quan trong gitip néng cao do ‘Ein cay

cua két qua thi nghiém Vél, dam bao an toan trong PTN. Pipet thuong 1a xuat phat diém cua

cac qua trinh phan tich; néu pipet khong hoat dong tot, qua trinh phan tich s& bi &nh huodng.

7 SAI SO CHO PHEP CUA PIPET THEO ISO 8655 (TCVN 10505)

Theo tiéu chuan quéc té 1SO 8655 (TCVN 10505), sai s6 16n nhat cho phép (maximum
permissible error) cua pipet pit tong dugc qui dinh tuy phén loai.

Sai s6 hé théng phan anh do dang (accuracy) cua pipet, duoc xac dinh bang do léch giira
thé tich trung binh do dugc va thé tich danh dinh da cai dat trén pipet.

E;, =7 — v
hoac
V— U
E; % = .100
US

Sai s ngau nhién (random error):
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. 1zn:(vi — D)?
1

s
CV =-.100
v

s:  d6 léch chuan

CV: h¢ s6 bién thién.

Sai s6 ngau nhién biéu thi do lap lai (precision-d@é chum), thé hién mirc d6 phan tan cua
c4c gi4 tri thé tich thu duoc qua nhiéu lan hut — xa mau lién tiép trong qué trinh kiém tra
pipet.

Tiéu chuan ISO 8655 quy dinh céc gidi han sai s6 ti da cho phép (maximum permissible
error — MPE) d6i voi tirng khoang thé tich khac nhau cua pipet pittdng.

Viéc kiém tra va hiéu chuan pipet theo ISO 8655 thudng duoc thuc hi¢n bang phu:ong phap

do khoi luong (gravimetric method), trong do thé tich chét long dugc xac dinh gian tiép
thong qua khéi luong do dugc va khdi lugng riéng cia chat long.

Sai sé thé tich cai dat cho phép lén nhdt cho pipet pittong don kénh
(theo 1SO 8655:2022 loai A va D1)

Thé tich cai dat Sai s h¢ thong cho Sai sé ngau nhign
Thé tich danh | Ty 18 cai dit so véi phép Ién nhat, cho pheép lén nhat,

nghia, L danh nghia, % + % +%
100 2,5 2,0

1 dén3 50 5,0 4,0
10 25 20

100 2,5 1,5

>3dn5 50 5,0 3,0
10 25 15

100 1,2 0,8

>5dén 10 50 2,4 1,6
10 12 8,0

100 1,0 0,5

>10 dén 50 50 2,0 1,0
10 10 5,0,
100 0,80 0,30
> 50 dén 5 000 50 1,6 0,60
10 8,0 3,0
5000 dén 100 0,60 0,30
20 oooe 50 12 0,60
10 6,0 3,0

81




Hoi thao khoa hoc Do luong - Thir nghiém 2026 QUATEST 3 — VINATEST

Ghichu:
*  Sai s6 hé théng: biéu thi do 1éch trung binh so véi thé tich cai dat.
* Sai s6 ngau nhién: biéu thi mérc do 13p lai cua cac 1an do.

TAI LIEU THAM KHAO

[1] 15O 8655:2022 Piston-operated volumetric apparatus - Part 2: Piston pipettes.
(TCVN 10505-2:2015 Dung cu do thé tich c6 co cau pittbng - Phan 2: Pipet
pittdng).

[2] NPL Measurement Good Practice Guide No.69 The Calibration and Use of
Piston Pipettes.
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GIAI PHAP HIEU CHUAN TU PONG
PHUONG TIEN PO: XU HUONG, THACH THUC
VA HIEU QUA TRONG LINH VUC PO LUONG DPIEN

Nguyén Thanh Tung, Vii Thi Hong Nhung, Pong Duy Khang,
Trung tim K§ thuit Tiéu chuin Po lwong Chit lwong 3
Email: de@quatest3.com.vn

Tom tit

Cdc hé thong hiéu chudn tw dong ACS* dang tré thanh xu hudng tat yéu trong cdc phong
thir nghiém va hiéu chuan hién dai, dap irng yéu cau chuyén doi sé va tiéu chuan ISO/IEC
17025:2017. Bai viét nay trinh bay cdu triic ky thudt, phdn tich loi ich toan dién, cdc yéu
cau trién khai cua hé théng ACS. Ung dung thuc tien qua hé théng hiéu chuan tw dong
dong ho do dién van nang hién s6 DMM? phdt trién bang LabVIEW tai phong Do luong
Pién, Quatest 3 dwoc trinh bay dé minh chirng hiéu qua.

Abstract

Automated Calibration Systems (ACS) are becoming an inevitable trend in modern testing
and calibration laboratories, supporting digital transformation and meeting the
requirements of ISO/IEC 17025:2017. This paper presents the technical architecture,
analyzes the comprehensive benefits, and the implementation requirements of ACS. A
practical application is demonstrated through an automated calibration system for digital
multimeters (DMMs) developed using LabVIEW at the Electrical Metrology Laboratory,
illustrating the effectiveness of the approach.

Tir khoa
Hiéu chuan tir dong, ACS, do lwong dién, ISO/IEC 17025, LabVIEW, qudn Iy chat heong.

1  GIOI THIEU Su phat trién cta cong nghé may tinh, thiét
bi do thong minh va cic giao thuc GPIB
(IEEE-488.2), USB-TMC, Ethernet/LXI da
tao diéu kién tu dong hoa toan bg quy trinh
hiéu chuan. Hé thong ACS cho phép diéu
khién thiét bi chuén, thu thap dit liéu tir thiét
bi can hiéu chuan DUTS, tinh toan sai s6 va
tao ra bao cdo ty dong ma khong can can
thi€p ctia con nguoi. Bén canh do, viéc tuan
thu ISO/IEC 17025:2017 [1] ngay cang
nghiém ngit khién viéc a4p dung ACS khong

Hiéu chuan phuong tién do 1a hoat dong k¥
thuat thiét yéu trong hé thong dam bao do
luong, nham xéac dinh sai s cua thiét bi so
v6i chuan tham chiéu theo chudi lién két
chuén. Trong nhiéu nam, hoat dong nay
dugc thyc hién thu cong véi ba han ché cbt
I6i: phu thudc vao kinh nghiém nguoi van
hanh, dé xay ra sai sot khi doc & ghi chép
dir li¢u, va thoi gian thyc hién kéo dai do
thao tac chuyén diém do.

L ACS: Automated Calibration System
2 DMM: Digital MultiMeter
3 DUT: Device Under Test
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chi 1a lya chon k¥ thuat ma con 14 yéu cau
quan 1y chat lugng.

Bai viét nay hé théng hoa ciu trac ky thuat
va nguyén 1y hoat dong cia ACS, phan tich
loi ich va thach thtrc trong trién khai, danh
gia theo yéu cau ISO/IEC 17025, dong thoi
trinh bay két qua Gmg dung thuc tién tai
phong Po ludng Pién, Quatest 3 nham cung
cap co s& khoa hoc cho viéc mé rong tng
dung tai cac phong thi nghiém khac.

2 CAUTRUC VA NGUYEN LY HE
THONG HIEU CHUAN TU

PONG

Hé théng ACS hoat dong theo nguyén ly
diéu khién vong kin: phan mém giri 1énh

(Standard Commands for Programmable
Instruments - SCPI) dén thiét bi chuan dé
tao tin hiéu chuan, thu nhan dit liéu phan hoi
tor DUT, tinh todn d§ khong dam bao do
theo GUM [2] va luu trix két qua —lap lai tu
dong cho timg diém hiéu chuan. Cu trac
téng thé gdm sau thanh phan:

(1) chuin tham chiéu (théng thudng voi

ty I¢ do khong dam bao do >4:1 so vdi
DUT);

(2) thiét bi can hiéu chuan (DUT);

(3) chuyén mach ty dong;

(4) may tinh diéu khién;

(5) phan mém diéu khién va xu 1y dit licu;

hé théng co s¢ dir liu (CSDL) do
luong.

(6)

Calibrator

Switch matrix

alay matrix

ls to multiple DUTs

Test signals

DUT (Device Under Test)

Measurement acquisition

Control software

r, uncertainty (GUM

Database + Certificate

Hinh 1: So dé cdu tric h¢ théng

Trong linh vuc do luong dién, mot vi du vé
phan cimg dién hinh ciia hé thong hiéu
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ning chuin (Keysight 3458A), bd chuyén
mach ty dong (Keithley 7001) va cam bién
do nhiét d6 - 36 Am cta mdi truong hiéu
chuan. Giao thirc GPIB/SCPI chuan héa
giao tiép giira cac thiét bi tir nhidu nha san
xuat khac nhau, dam bao tinh twong thich
va kha ning mo rong hé théng ma khong
can thay d6i cu triic phan mém.

V& nén tang phan mém LabVIEW [5] hién
tai 1a Iyra chon ph bién nhat nho ngdn ngi

lap trinh dd hoa va thu vién IVI/VISA
phong phu. Python ngay cang dugc chu y
do tinh linh hoat va kha nang tich hop véi
NumPy, Pandas.

Phin mém ACS dam nhén toan bd lué)ng XU
ly: diéu khién thiét bi — trinh tu diém do —
thu thap va loc thong ké — tinh toan theo
GUM — luu co s dir liéu (CSDL) va xuat
béo cdo chuan.

Initialize instruments

—

l

Configure calibration point

Set test voltage/current/resistance values

l
l
l
l

Send SCPl command
Transmit calibrator control signals

Read measurement

Acquire DUT response values

Error computation

Calculate deviation and uncertainty

Store data

Save to LIMS database

Yes

l

More points to test?

Mo |
> Complete

Hinh 2: So do Cdu tric chwong trinh

3 PHAN TICH LOQI iCH VA YEU

CAU TRIEN KHAI
3.1 Lgiich ky thuat va quan ly

Vé d6 khong dam bao do, ACS loai bo hoan
toan sai s6 doc hién thi va sai sot ghi chép,

85

giam dang ké thanh phan d6 khong dam bao
loai A va cai thién tinh lap lai
(repeatability). V& ning suét, loai bo thoi
gian thao tac chuyén diém do va cho phép
hé thong chay ma khong can phai giam sat
lién tyc. V& quan ly dir liéu, mdi ban ghi s&
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c6 thong tin thoi gian, thong tin thiét bi; kha
ning phan tich xu huéng lich st hd tro hiéu
chuén, tdi wu chi phi van hanh dai han.

3.2 Yéu ciu theo ISO/IEC 17025:2017

Tiéu chuan ISO/IEC 17025 dit ra bon nhom
yéu cau trong tdm khi trién khai ACS.

Thir nhdt, xac nhan gia tri st dung phan
mém (diéu 7.11); thuat toan tinh toan phai
duoc kiém tra bﬁng dit liéu tham chiéu da
biét va ghi tai lidu kiém soat c6 kiém soat
phién ban.

Thir hai, kiém soat truy cip phin quyén
nhiéu cép (8.4).

Thir ba, lién két chuan do luong - hé thong
tu canh bao khi thiét bi chuan dén han hi¢u
chuén lai (6.5).

Thir tw, quan ly rui ro va sao luu dir liéu tu

dong dé phong ngira su ¢6 phan mém/phan

cung (8.5).

4  UNG DUNG THUC TIEN: HIEU
CHUAN TU PONG DMM TAI
QUATEST 3

4.1 Y twéng va trién khai

Viéc 13y dit liéu hiéu chuan theo quy trinh
hiéu chuén thiét bi do dién van nang hién sb

trudce kia tai Phong Po luong Bién, Quatest
3 duoc thuc hién bang cach két ndi thiét bi
hiéu chuan da nang Fluke 5xxxA va thiét bi
do dién van nang hién sb can hiéu chuan, dir
liéu do duogc sé dugc nhap tir ban phim may
tinh vao phﬁn mém Excel; hay hi¢u chuan
ban ty dong bing phian mém diéu khién
thiét bi chuan da ning va nhap dir liéu doc
duoc trén thiét bi do dién van nang hién )
vao Excel.

Thiét bi do dién van ning hién sé ngay nay
c6 nhiéu loai, ¢c6 do chinh x4c/do 6n dinh
cao (dén 8-1/2 digits) va sb lan lay dit liéu
nhiéu tai nhiéu diém do can hiéu chuan
(dong dién, dién ap, tan sd, dién tro...) néu
thuc hién bang cach nhap két qua hiéu
chuan tir ban phim may tinh vao bang tinh
Excel ¢6 thé din dén sai s6t vé sb licu va
mat nhiéu thoi gian.

Hon thé nita, nhiéu thiét bi do dién van nang
ngay nay do tan suat stir dung nhiéu nén dé
bi hao mon tudi tho, phim bi liét hodc hu
din dén kho thao tac dé thyc hién viéc hi¢u
chuan. Do d6, Phong Po luong Pién da ing
dung diéu khién tu dong cho viéc hiéu
chuan thiét bji do dién van ning hién s6 dé
giai quyét nhitng ton dong trén.

Hinh 3: Két néi hiéu chudn tw dong thiét bi chuén
Fluke 8846A va thiét bi hiéu chudn van néing Fluke 5700A

Chuong trinh dugc viét bang phan mém
Labview 2022 cua hang National
Instrument, USA, léy gid tri dir liéu dién ap,
dong dién, di¢n trd, tan sd, tu dién tu dong

tai cac diém do can hiéu chuén tir thiét bi do
dién van nang hi¢n sb cung voi diéu khién
tu dong thiét bi hiéu chuin da ning Fluke
5xxxA. Dir liéu két qua do duogc hién thi
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truc ti€p trén giao dién cia phan mém va
dong thoi duge luu va xuat vao file Excel
theo thu muc duoc chon san.

4.2 Kétqua

Chuong trinh diéu khién thiét bi hiéu chuan
da ndng nhu Fluke 5xxxA (Fluke 5500A,

Fluke 5700A, Fluke 5520A, Fluke
5522A...). va lay gia tri dit liéu do luong tu
dong tu hau hét cac thiét bi do dién van
ning hién s6 phd bién ctia cac hing nhu
Fluke, Keysight...Sau thoi gian 4p dung,
két qua danh gia so sanh hai phuong phap
duoc tong hop trong Bang 1.

Bdang 1. So s&anh hiédu qud hiéu chudn tha cdng va higu chudn tu déng (ACS)

Tieu chi danh gia

Hiéu chuan thi cong

Hiéu chuén tr dong (ACS)

Thoi gian hiéu chuan

50 phut - 60 phut
Phai thuc hién thu cong

40 phut — 45 phut (giam 25 %)
Chay tu dong, khong can giam sat

Thu thap dir li€u Ghi chép tay

Tu dong, thoi gian thuc

Sai sot nhap liéu Co sai sot

Nhé (gén bing 0)

Tuén thu ISO/IEC 17025

Dua trén gidy to

S6 hoa, c6 bang chimg dién tir

Két qua ndi bat nhat 1a giam thanh phan sai
sd ngau nhién do thao tac con ngudi. Thoi
gian hiéu chuan giam duoc 25 % so véi
phuong phap thu cong, df tin cay dam bao
cac yéu cau cua ISO/IEC 17025,

4.3 Danh gia do khong dam bao do: So

sanh hiéu chuin thii cong va ACS

Dé dinh luong hiéu qua cta giai phap hiéu
chuan ty dong, phan nay trinh bay vi du cac
thanh phan d6 khéng dam bao do tai diém
hiéu chuan 10 V (DC) ctia dong hd do dién

van ning hién sd, so sanh giita phuong phap
thu cong va phuong phap tu dong (ACS).
Thiét bi chuan str dung 1a Fluke 5700A.

Céc thanh phan d¢ khong dam bao do duoc
xac dinh: w1 — do 1ap lai (Type A), tinh tir
do 1éch chuén cua cac gia tr1 do dugc; uz —
d6 khong dam bao cta thiét bi chuan (tir
chtng nhan hiéu chuan); us — 46 khong dam
bao do d6 phan giai DUT (Type B, phan b
chir nhat: us = A/ 2V3). Két qua chi tiét trinh
bay tai Bang 2.

Bdng 2. Thanh phén dé khéng dam bdo do tai
diém 10 V(DC) - so sanh higu chudn thi cong va ACS

Thanh phén Loai | Phanbo | u Thiicong, pV | u ACS, nV
ui — D6 lap lai A Chuén 1,10 0,58
u2 — PKDB do cuia thiét bi chuin B Chuén 10,0 10,0
us — Do phén giai DUT B | Chitnhat 2,89 2,89

Két qua cho thiy d6 khong dam bao do do
do 1ap lai gidm torur = 1,10 pV (thu cong)
xubng con ur = 0,58 pV (ACS). Su cai thién
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5 THACH THUC, XU HUONG VA

KHUYEN NGHI

Viéc trién khai ACS ddi mat vai ba thach
thtrc chinh:

a)  Tich hop céc thiét bi tir nhiéu nha san
xuat, dit SCPI dugc chuan héa, nhicu thiét
bi trién khai khong day du, doi hoi phat trién
cac tinh nang riéng;

b)  Chi phi ddu tu ban dau cao cho phan
clmg, ban quyén phan mém va x4ac nhén gia
tr1 st dung;

¢) Nhu cau ddo tao nhan lyc chuyén siu
vé ca van hanh 1an nguyén ly k¥ thuat dé
dam bao kha nang xt 1y sy cb.

Pé giam thiéu rai ro, khuyén nghi nén tiép
can qua ba giai doan: tu dong hoa thu thap
dr liéu va tinh toan trudce (gilr thao tac vat
ly thu cong) — tu dong hoa hoan toan cho
loai DUT c¢6 s lugng yéu cau 16n nhat —
mo rong da dang loai thiét bi va tich hop.

Vé xu hudng phat trién, cac huéng phat
trién noi bat bao gdm: tich hgp Al/Machine

Learning dé thyuc hién hiéu chuan du doan
va phat hién bat thuong ty dong; Gmg dung
IoT va cloud cho phép hiéu chuan tir xa va
chia sé dir li¢u thoi gian thyc. Tai Viét Nam,
16 trinh phat trién ha tng do ludng quc gia
theo Quyét dinh 996/QP-TTg dit muc tiéu
hién dai hoa co s vat chat dén nam 2030,
trong do ACS 1a giai phap k¥ thuat trong
tam can duoc nghién ciru va ing dung rong
ral.

6 KET LUAN

Bai viét trinh bay vé ciu trac, nguyén 1y va
hi€u qua cua hé théng hiéu chuan tu dong
cho phuong tién do. Két qua da trién khai
thuc tién viéc sit dung va co két qua tai
Phong Po luong Pién. Nhing két qua nay
khang dinh tinh kha thi vé k¥ thuat va hiéu
qua kinh té rd rét ciia ACS, dong thoi cung
cép co s& cho viéc nhan rdng mo hinh tai
cac phong thi nghiém do luong trong bdi
canh hoi nhap qudc té.

TAI LIEU THAM KHAO

[1] ISO/IEC 17025:2017 — General Requirements for the Competence of Testing and
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HIEN TUQNG PHONG DIEN CUC BQ VA
HIEU CHUAN HE THONG PO PHONG PIEN CUC BO

Nguyén Minh Mén, Nguyén Thanh Tung,
Trung tim K§ thuit Tiéu chuin Po lwong Chit hrong 3
Email: de@quatest3.com.vn

Tom tit

Phéng dién cuc bo PD* la mot trong nhitng chi thi nhay cam va sém nhat phan anh su suy
gidm cia hé thong cach dién trong thiét bi dién cao dp. Bdi nay trinh bay co ché vt 1y ciia
ba dang phéng dién cuc bé chinh (phéng dién bén trong, bé mdt va vang quang), nguyén
Iy do dién tich biéu kién theo tiéu chuan IEC 60270 va phwong phdp hiéu chudn hé thong
do bang kj thudt dwa dién tich chudn (charge injection).

Cdc yéu t6 anh hudng va thanh phan dg khéng dam bao do dwoc danh gid theo GUM, X&c
dinh do khong dam bdo do téng hop. Viéc hiéu chudn hé théng do PD la yéu cau bdt budc
dé dam bao tinh lién két chudan do luong va kha nang so sanh két qua do giita cic PTN.

Tu khoa

Phéng dién cuc b PD, IEC 60270, TCVN 11472, dién tich biéu kién, hiéu chudn, d6 khong
dam bao do.

Abstract

Partial discharge (PD) is among the earliest and most sensitive indicators of insulation
degradation in high-voltage electrical equipment. This paper comprehensively presents the
physical mechanisms of three main PD types (internal, surface, and corona discharge), the
measurement principle of apparent charge per IEC 60270, and the charge injection
calibration method. Uncertainty sources are quantitatively evaluated per GUM, yielding
a combined measurement uncertainty. Periodic calibration of PD measurement systems is
mandatory to ensure metrological traceability and inter-laboratory comparability.

1  GIOI THIEU

D04 tin cay cuia hé théng dién cao ap phu thudc truc tiép vao chat luong cach dién trong cac
thiét bi nhu may bién ap luc, may phat dién, cap dién luc va thiét bi dong cit. Trong qua
trinh van hanh lau dai dudi tac dong téng hop cia nhi¢t dJ, dién truong, ung suat co hoc
va moi trudng ..., vat liéu cach dién bi 13o hoa va suy giam dan.

Phong dién cuc bo (PD) 1a mot trong nhitng dau hi¢u sém nhat va dang tin ciy nhat phan
anh su suy giam nay. PD xdy ra khi cuong dg dién truong cuc bd tai vi tri khuyét tat vuot
qua do bén dién mdi cua vat liéu, tao ra cic xung di¢n tich bién do nho (tur vai pC dén vai
tram pC) va thoi gian ton tai cuc ngan (vai nanosecond).

1 PD: Partial Discharge
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Néu PD lip lai trong thoi gian dai, cic qua trinh ion hoa, phan tmg héa hoc va x6i mon
dién moi s& lam suy giam dan ciu triic phan tir cia cach dién, cudi ciing gy su c6 phong
dién hoan toan.

Phép do PD dugc ap dung rong rai trong ba myc dich chinh:

a)  thir nghiém xuit xudng dé kiém tra chét luong thiét bi trudce khi dua vao van hanh;
b)  giam sat tinh trang van hanh lién tuc dé phat hién sém su xubng cp cua cach dién;
¢)  chan doan tudi tho cach dién phuc vu lap ké hoach bao tri phong ngtra.

Tuy nhién, ddy 1a phép do doi hoi k¥ thuat cao vi tin hiéu PD c6 bién d6 rat nho va dé bi
anh huong bai nhidu dién tir méi trudong. Tiéu chuan IEC 60270 va TCVN 11472 quy dinh
nguyén 1y do va phuong phap hiéu chuan h¢ thong do PD nham ddm bao tinh chinh xac va
kha ning truy xut lién két chuan.

Bai ndy trinh bay vé co ché vat Iy cua cac dang PD, nguyén 1y do theo IEC 60270, phuong
phap hiéu chuan va danh gia d6 khong dam bao do khi hiéu chuan theo GUM - nham cung
cap co so k¥ thuat toan dién cho cong tic dam bao chat lwong phép do PD.

2 CO CHE VAT LY VA CAC DANG PHONG PIEN CUC BO

Theo tiéu chuan IEC 60270, PD la hién tuong phong dién xay ra cuc bd trong cach dién
gitra cac dién cuc va khong tao thanh kénh phong di¢n hoan chinh. PD xuat hién tai cac vi
tri ¢o su tap trung dién truong do khuyét tat vat liéu; 10 rSng trong cach di¢én ran, tap chat
dan dién, su phan 16p giita cac vat liéu khac nhau, bé mit cach dién bi nhiém ban hoic dién
cuc c6 ban kinh cong nho. Ba dang PD chinh ciing co ché va thiét bi thuong gip dugc tong
hop trong Bang 1.

: o
}§) A 2 .

! )

Hinh 1a. Phéng dién bén trong 16 rong  Hinh 1b. Phéng dién vang quang & bé mat

Dang PD Vi tri / Co ché Thiét bi thwong giip
Phong dién bén trong Lo réng, khe hé trong céch dién rén; Cép luc, may bién ap, tu
(Internal discharge) dién truong trong 16 rong 16n hon | dién cao ap
dién truong vat liéu do € khi < & ran
Phéng dién bé mat Tiép giap hai moi truong cach dién; Pau cap, st xuyén, cach
(Surface discharge) dién truong tiép tuyen gy ionhoa | dién ngoai troi

bé mat khi bi nhiém ban am udt

Phéng dién vang quang | Pién cuc ban kinh cong nho trong DBuong day truyén tai, tram
(Corona discharge) moai truong khi; dién trudong vugt phén phoi ngoai troi
ngudng ion héa khong khi

Bing 1. Phén logi cdc dang phong dién cuc b va thiét bi thwong gap
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3 NGUYEN LY PO VA HE THONG PO PHONG PIEN CUC BQ
3.1 Dién tich biéu kién va cic tham sb diic trung

Pai lugng chu yéu trong phép do PD la dién tich biéu kién (apparent charge), ky hiéu q,
don vi pC. Theo IEC 60270, di¢n tich biéu kién 1a luong dién tich ma néu dua tire thoi vao
hai dau cuc ctiia mau thir sé tao ra tin hiéu do giéng nhu xung PD thyc. Pién tich biéu kién
khong bang dién tich thyc tai vi tri phong dién ma 1a gia tri twong duong dua trén dap tng
mach do:

g=1i@)di (1)
trong d6 i(t) 1a dong xung PD tirc thoi. Hai tham sé dién ap quan trong dugc xac dinh trong
thir nghiém PD la dién ap khoi phat PD (PDIV — Partial Discharge Inception Voltage) la
dién 4p nho nhat tai ¢6 PD bat dau xuat hién khi ting dién 4p; va dién ap dap tat PD (PDEV
— Partial Discharge Extinction Voltage) 1a dién ap tai d6 PD bién mat khi giam dién ap.
Thong thudng PDEV < PDIV do dién tich khong gian (space charge) tich lity trén bé mit
16 rdng duy tri diéu kién phong dién ¢ dién ap thap hon.

3.2 Céu hinh hé théng do PD theo IEC 60270

T
L= _J

U~ Ck F:
I Zmi | o (fI—FH wm
= o
[ CC
Cac thanh phan
U~ Nguédn cao &p Ca Déi twong thty nghiém
Zmi Tré khang vao clia hé théng do Ck Tu dién ghép
cc Cap néi cD Thiét bi ghép néi
oL Day ndi quang MI Thiét bj do
z Bé loc

Hinh 2. Cdu hinh h¢ thong do PD theo IEC 60270 (so' do mach do song song)

Mot hé thdng do PD tiéu chuan theo IEC 60270 gdm nim thanh phan chtrc ning:

(1) ngudn dién ap cao tan s6 cong nghiép hoic mot chiéu;

(2) mau thir (Ca) va tu ghép (Ck) - tao thanh mach phan chia dong PD;

(3) trd khang do (Zm) - chuyén d6i dong PD thanh dién ap theo V(f) = Z(f) x IPD(f);
4) thiét bi phan tich PD - do bién d6 xung, dién tich va vi tri pha; va

(5) thiét bi hiéu chuén - dua dién tich chuin dé xac dinh hé sb do.
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IEC 60270 phan loai hé théng do PD theo bing thong: Detector bing théng hep (narrow-
band) hoat dong trong dai 9 kHz - 30 kHz v&i wu diém chong nhiéu tot hon; Detector biang
thong rong (wide-band) hoat dong trong dai 100 kHz - 1 MHz véi d6 phan giai thoi gian
t6t hon, pht hop phan tich dang xung PD. Hé thdng phai c6 bang thong du rong dé phat
hién dugc xung PD c6 thoi gian suon 1€n chi vai nano gidy (ns).

4  PHUONG PHAP HIEU CHUAN HE THONG PO PD
4.1 Nguyén ly dwa dién tich chuin
Phuong phap hiéu chuan theo IEC 60270 1a phuong phap dua dién tich chuan (charge
injection). Thiét bi hiéu chuin tao ra xung dién ap AU c6 bién do x4c dinh, qua tu hiéu
chuan Co mic song song voi mau thir, tao dién tich chuan:

go = Co X AU (2)
Xung dién tich nay mé phong chinh xdc mét xung PD tai dau cuc mau thi, cho phép xac
dinh hé s6 chuyén ddi S (ty sb giita tin hiéu dau ra va dién tich dau vao). Cac xung PD sau
nay duoc quy doi sang dién tich biéu kién thuc té theo hé sé S di xac dinh. Ty hiéu chuan
Co thudng c6 gia tri (50-100) pF véi sai s6 < 1% va phai dugc lién két chuan dén chuan
qudc gia. Thoi gian suon 1én cta xung AU khong vuot qua 60 ns dé dam bao pho tan sb da
rong.
4.2  Quy trinh hiéu chuén va yéu ciu lién két chuin
Quy trinh hiéu chuan bao gdm bén budc chinh:
1)  két ndi thiét bi hiéu chuan PD vao dau cuc mau thir, diéu kién mach do hoan chinh;
2)  dua cac muc dién tich chuan di biét (vi du: 50 pC, 100 pC, 200 pC, 500 pC);
3)  ghinhan tin hiéu dau ra twong Gmg va xay dung dudong dic tinh hiéu chuan;
4)  tinh hé s S va kiém tra do tuyén tinh trong toan dai do.
Viéc hiéu chuan bat budc phai thuc hién khi mau thir di duoc két ndi trong mach, vi dién
dung cta mau thtr anh huong truc tiép dén sy phan b dong PD trong mach va do d6 anh
huong dén hé sé S.
Pé dam bao tinh lién két chuan, tu Co va b tao xung AU phai dugc hi¢u chuin va con hiéu
luc tir phong hiéu chuan duoc cong nhan ISO/IEC 17025, véi chudi lién két chuan khong
dut doan dén chuan qubc gia hodc quoc té.
Theo yéu cau cia IEC 60270 va céac to chirc cong nhan, hé théng do PD phai dugc hiéu
chuan dinh ky, hodc sau khi thay d6i cAu hinh mach hay khi nghi ngo d6 chinh xac.

5 CAC YEU TO ANH HUONG VA PQ KHONG PAM BAO PO
5.1 H¢ thong hoa cic ngudn anh huwong

Do chinh xé4c ctia phép do PD chiu anh huong dong thoi tir nhiéu nguon sai s6. Bang 2 hé
théng héa ndm ngudn anh hudng chinh, biéu hién va bién phap kiém soat twong tng.
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Nguon inh hwéng Biéu hién Bién phap kiém soat

Sai s6 tu hiéu chuan Co | Sai 1éch dién tich dwa vao, anh Dung tu chuan duoc hiéu chuén,
hudng tryc tiép h¢ s6 do S lién két chuan day du

Do 6n dinh ngudn xung | Bién dong bién do xung 1am sai | Kiém tra 6n dinh ngudn trude khi
AU gid tri q = Co x AU hi¢u chuan

Dap tng tan sé hé do Bang thong khong phu hop gay Kiém tra dép Gmg tan s, chon
suy giam/bién dang xung PD bang thong phu hop

Nhiéu dién tir moi Gia tin hiéu PD hogc che khudt | Budng Faraday, loc s, k¥ thudt

truong xung PD thuc tach nhieéu SPR

Dién dung mau thir Thay d6i phan b dong PD Hiéu chuén khi mau thir da két
trong mach do noi hoan chinh

Bang 2. Ngudn anh huéng dén do khong dam bao do PD va bién phap kiém soat

5.2 Danh gia dinh lwong d¢ khong dam bao do theo GUM [3]

bénh gia d§ khong dam bao do cua phép do PD dugc thyc hién theo JCGM 100:2008
(GUM) . M6 hinh toan hoc phép do biéu dién dién tich biéu kién do dugc 1a ham sé cia
cac dai lugng dau vao: dién dung tu chuan Co, bién d6 xung AU, h¢ sb bang thong F bw
va nhiéu nén § noise. Bang 3 tong hop cac thanh phan do khong dam bao chuan va gia tri
wéc luong trong diéu kién phong thir nghiém dién hinh.

Thanh phin Ky hiéu Loai danh gia Phén bd
Tu hiéu chuan Co W Loai B Chuan (normal)
B0 tao xung AU Uz Loai B Chir nhat (rectangular)
Bang thong hé do us Loai B Chir nhat (rectangular)
Nhiéu dién tir nén U4 Loai A Chuan (normal)
Do phan giai ADC Us Loai B Chir nhat (rectangular)

Bing 3. Cdc thanh phan dé khéng dam bdo do ciia phép do PD

Do khong dam bao tong hop theo GUM:
Ue = V(U2 + uz? + us? + us + us?)

Do khong dam bao mé rong voi hé sé phu k = 2 (mirc tin cay 95 %):
U=kxuc

Nhiéu dién tir 1a thanh phan dong gop 16n nhét, nhin manh tim quan trong cua viéc kiém
soat moi truong dién tr trong phong thur nghiém. Trong méi trudng thuce té tai Viét Nam,
muc nhiéu nén thuong cao hon do ha téng dién va mat d thiét bi cong nghiép, doi hoi dau
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tu vao budng cach ly dién tir (faraday cage) va ngudn dién ap cao c6 bd loc nhidu chuyén
dung.

6 KET LUAN

Bai viét trinh bay vé hién tuong phong dién cuc bd va sy can thiét cia viée hiéu chuan hé

théng do PD. Ba nhom két qua chinh duoc dua ra:

. Vé co ché vt Iy: Co ba dang PD (phong dién bén trong 16 réng, bé mit va vang
quang), giai thich co s& vat 1y cia sy hinh thanh va phét trién phong dién trong vat
liéu cach dién,

. Vé do lwong va hiéu chudn: Phuong phap do dién tich biéu kién theo IEC
60270/TCVN 11472 va k¥ thuat dua dién tich chuan dugc mé ta chi tiét. Hiéu chuan
v6i mau thir di két néi 13 yéu cau bat budc, thiét bi hiéu chuan phai c6 chimg chi con
hiéu luc va duoc lién két chuan dén chuan qudc gia;

«  Vé dp khéng dim bdo do: Danh gia theo tai lieu GUM. Nhiéu dién tir nén 1a thanh
phan dong gop 16n nhat, doi hoi can dau tu cai thién moi truong thir nghiém nhi.

7 KIEN NGHI

Céc phong thir nghiém dién cao 4p tai Viét Nam cén trién khai déng bd quy trinh do va
hiéu chuén hé théng thir phong dién cuc bo PD theo IEC 60270 va TCVN 11472.

Thue hién hiéu chuan dinh ky thudng khdng qua 12 thang, va c6 bao céo két qua hiéu
chuan kém gia trj 46 khong dam bao do, lién két chuan dé dam bao tinh minh bach va kha
nang so sanh.
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GIAI PHAP BO PEM THONG MINH CHO PONG HO
NUOGC TREN NEN TANG NB-10T -LO TRINH
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Tom tit
Trong béi canh dé thi hda nhanh va ap liee gia ting doi véi cong tac qudn 1y tai nguyén
nuoc, viéc ung dung cong nghé so trong quan 1y hé thong cap nudc tro thanh xu hudng
tat yéu. Bai viét nay phdn tich mé hinh quan Iy nudc thong minh SWM? va vai tro ciia ha
tang do dém chi so tién tien AMI? nham nang cao hiéu qud van hanh ciia cdc cong ty cap
nuoc.

Thong qua so sanh cac céng nghé LPWANS? nhw NB-10T4, LoORaWAN?® va LTE-M® , bai
viét lam r® wu diém cua cong nghé NB-10T trong mdi truong dé thi mdt dé cao. Cu thé
trong truong hop thir nghiém bé dém théng minh NB-10T do Céng ty C6 phan Pién tir
D.G.S phat trién va trién khai trén dia ban Tong cong ty Cap nuwée Sai Gon (SAWACO)
trong giai doan 2021-2024 cho thdy ty 1é truyén dir liéu thanh céng 98 %99 %,

Hé thong ciing cho phép phdt hién sém cdc sw ¢é nhie ro ri nude, dong chay bt thuong
va cdc can thiép trdi phép tir méi truong ngoai, gép phdn gidm thdt thodt nide va toi wu
chi phi vdn hanh. Bai viét dong thoi dé xudt Cac hiedng phét trién twong lai nhuw tich hop
AI phan tich dir liéu 16m va két néi véi trung tam diéu hanh dé thi théng minh 10C7 .

Tir khoa

Quan 1y nuéc théng minh; ha tang do dém tién tién; LPWAN; NB-10T; LoRaWAN; LTE-

M; D.S; SAWACO; 10C; Automatic Meter Reading; Advanced Metering Infrastructure.

1  TONG QUAN VE NHU CAU THE GIOI VA TINH CAP THIET CUA
GIAI PHAP PO PEM TU XA

1.1 Khing hoang tai nguyén nwéc va ap luc 1én cac do thi

Theo bao cdo cua Lién Hiép Quéc, khoang 2,3 ty ngudi dang séng trong khu vuc thiéu
hut tai nguyén nudc, va con s6 ndy co thé ting 1én hon 5 ty ngudi vao nam 2050 néu
khong co6 cac giai phap quan ly hiéu qua [UN-Water, 2023].

1 SWM: Smart Water Management

2 AMI: Advanced Metering Infrastructure

3 LPWAN: Low Power Wide Area Networks

4 NB-loT: Narrowband Internet of Things

5 LoRaWAN: Long-Range Wide Area Network
® LTEM: Long-Term Evolution Machine
"10C: Intelligent Operations Center
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Mot trong nhirg van dé 16n cua hé thong cip nudce 1a phan nudc that thoat khong mang

lai doanh thu NRWE. Theo nghién ctru ciia World Bank, nhiéu hé théng cap nudc tai cac

nude dang phat trién c6 ty 18 that thoat 30 % — 40 % tong san lugng nudce cap [World

Bank, 2019]. Trong d6 NRW bao gdm:

* ro ri nudc vat ly trén mang ludi;

*  sai sb do cdng tac do dém chi sb;

*  gian 14n hodc sai 1éch dit liéu chi sb.

Viéc giam NRW dugc xem 14 giai phap quan trong nham nang cao hiéu qua sir dung tai

nguyén nude va giam chi phi van hanh cho céc cong ty cip nudc.

1.2 Xu hwéng quan ly nwée théng minh SWM

Quan ly nudc thong minh SWM 1a moé hinh quén 1y nudc dua trén dir li¢u thoi gian thuc

théng qua cac céng nghé nhu internet van vat, dién toan dam may, phan tich dir liéu 16n

(Big Data) va tri tué¢ nhan tao (AI).

Theo Hiép hoi Nudc Qudc t& IWA?, viée trién khai hé thong do dém théng minh cd thé gitp

giam 10 % — 20 % luong nudc that thoat va tdi uu chi phi van hanh [IWA, 2021].

Mot hé théng SWM thuong bao gom ba 16p:

a)  10p thiét bi: ddng hd nudce théng minh va cam bién;

b)  16p truyén thong: mang LPWAN nhu NB-10T hoic LORaWAN;

c)  Iop nén tang dir liéu: hé thong phan tich va quan ly dir lidu tai trung tam diéu
hanh.

1.3 Tircéng nghé AMR dén AMI

M6 hinh quan Iy nudc hién dai dugc chia thanh hai cap do:

i i N § ;

y A

\ S (3

1) “Eye-Ball” 2) Wired 3) Walk-by 4) Drive-by 5) Radio Network
|
MaBuys, MaBus, @ np-ior
SensusRF SensusRF LéRaWAN'

(@) AMR —Automatic Meter Reading (Thu thép dit liéu dong hé nwéc tw dpng)

M6 hinh AMR cho phép thu thap dit liéu dong ho nude tu dong, giam nhu cau ghi sé thi
cong. Tuy nhién hé thong nay chi yéu truyén dit 1iéu mot chiéu.

8 NRW: Non-Revenue Water
9 IWA: International Water Association
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(b) AMI —Advanced Metering Infrastructure (Hg tang do tién tién)

M6 hinh AMI cho phép giao tiép hai chiéu gitta dong hd va hé théng quan 1y, hd tro:
*  giam sat luong nudce tiéu thu theo thoi gian thuec;

*  phat hién ro ri trc thoi;

*  diéu khién thiét bi do tir xa.

Do d6 AMI duoc xem |a nén tang quan trong cho cac hé thong quan ly nude théng minh.

2 PHANTICH CONG NGHE TRUYEN KHONG DAY

2.1 Céccong nghé LPWAN

Pong ho nude thudng duoc lap dit trong cac hd ki thuat hodc dudi long dat, do d6 cong

nghé truyén thong can thoa méin cac yéu cau co ban sau:

*  tiéu thy nang luong thap;

*  kha ning xuyén thau vat can tot;

% tudi tho pin dai.

Do d6, LPWAN la nhém cong nghé dap tng tot cac yéu cau nay.

(a) NB-loT

NB-10T la cong nghé do 3GPP phét trién va hoat dong trén bing tan cap phép cta nha

mang.

% Uu diém: d6 phi song rong, kha ning xuyén vat can tét, hd trg ~50.000 thiét bi/cell.
Nho co ché Power Saving Mode (PSM) va Extended Discontinuous Reception
(eDRX), thiét bi NB-IoT c6 thé dat tudi tho pin trén 10 nim [3GPP Technical
Specification].

*  Nhuoc diém: phu thudc ha ting nha mang, chi phi thué bao cho timg thiét bi.

(b) LoRaWAN

LoRaWAN dung bing tan khéng cap phép, cho phép doanh nghiép tu trién khai ha tang

mang.

*  Uu diém: chi phi thiét bi thap, tiéu thy nang luong thép.

*  Nhuwoe diém: dé bi nhidu trong moi truong d6 thi, cAn nhiéu gateway khi trién khai
dién rong, can doi ngli chuyén mon k¥ thuat cao dé van hanh va bao tri.

(c) LTE-M

LTE-M c6 téc do truyén dir liéu cao hon NB-10T nhung tiéu thu nang lwong 16n hon, do

d6 thuong duogc sir dung cac diém 6 luu lugng 16n hodc thiét bi can truyén dit liéu lién

tuc.

2.2 Sosanh AMR va AMI
AMR chu yéu tap trung phuc vu muc dich doc chi sb trén dong hd, trong khi AMI cho phép

97



Hoi thao khoa hoc Do luong - Thir nghiém 2026 QUATEST 3 — VINATEST

quan 1y toan dién hé thong cap nude. Theo International Water Association IWA, viéc trién
khai AMI c6 thé gilp giam NRW xudng 15 % hoic thap hon trong vong 5 —7 nim néu két
hop voi céac gidi phap quan ly ap luc mang ludi [IWA, 2021].

3 THUC TRANG QUAN LY NGANH NUGC TAI VIET NAM
3.1 Han ché ciia phwong phap ghi sé thi cong

Theo Bo Xay dung, ty 1é that thoat nudc tai cac d6 thi Viét Nam hién van & muc 18 % —
25 %, cao hon nhiéu so v&i cac nude phat trién [Bo Xay dung, 2022]. Phuong phap ghi s6
tht cong hién tai con gap nhiéu kho khan nhu: sai sét khi doc chi s, kho tiép can dong hd
tryc tiép trong nha dan, kha ning phat hién ro ri chdm. Nhitng han ché nay lam giam hiéu
qua quan |y va ting chi phi van hanh cta céc céng ty cap nudc.

3.2 Ap luc chuyén doi sb

Chinh phu Viét Nam da c6 Quyét dinh 749/QD-TTg vé chuong trinh chuyén d6i s6 qudc
gia. Trong do cac linh vuc ha téng tién ich nhu dién, nudc va giao thong duoc xac dinh 1a
cac linh vuc wu tién. Song song, sy phat trién cua ha ting NB-10T tai Viét Nam tir nim
2019-2020 ctia cac nha mang 16n (Viettel, Vinaphone, MobiFone) da tao nhitng diéu kién
thuan loi cho viéc trién khai cac giai phap IoT trong nganh nudc.

4  CHUONG TRINH KHAONGHIEM TAI SAWACO (2021 - 2024)
4.1 Quy md trién khai

Tong cong ty Cap Nudc Sai Gon SAWACO hién dang cung cip nudc sach cho hon 10
triéu dan tai TPHCM, cé khoang 1,9 triéu déng hd nudce g'fm cho khach hang. Tur nam
2021, SAWACO trién khai chuong trinh khao nghiém by dém thong minh 10T véi nhiéu
cbng ty cung cap str dung cac loai cdng nghé LPWAN, tong sb thiét bi khao nghiém khoang
55.000 thiét bi.

Tong s6 thiét bi cua cong ty D.G.S. st dung cdng nghé NB-10T 1a 11.205 (tinh dén thoi
kiém nghiém thu T12/2023) trang bi va dugc phan bd cho cac khu vuce nhu sau:
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«  Cépnudc Tan Hoa: 6.867
«  Xinghiép Cip nu6c Nudc sach néng thon: 2.672
«  Xinghiép Cap nudc Can Gio: 1.666

Ba khu virc nay dai dién cho cac diéu kién van hanh dién hinh khac nhau gdm dé thi, béan
nong thon va khu vye ven bién.

4.2 Giai phap ky thuiat

Giai phép sir dung bo dé:m thong minh gan ngoai (add-on module) cho dong hé co thay vi
thay thé toan bd dong ho hodc dong ho dién tu.

Céu tao bd dém thdng minh dién tir gdn ngoai bao gom:

*  cam bién dia quay kim loai hoat dong theo co ché cam tmg;

* b0 vi dicu khién thyc hién chirng nang do dém dia quay cia dong ho co;

% mo dun truyén thong khdng day NB-IoT.

Cam bién ghi nhan chuyén dc}ng cua Kim QGng ho, tinh toan va truyén dir liéu chi s6 nudc
hang ngay qua mang NB-IoT vé cho hé thong quan 1y cia SAWACO.

5 KET QUA NGHIEM THU VA PHAN TiCH PANH GIA

5.1 Hiéu suat két noi

Theo bao céo tong két cia SAWACO (T12/2023), thiét bi do dém NB-10T cua D.G.S dat:
*  tilé két ndi thanh cong: 98 % — 99 % theo ngay;

*  ti1é truyén dit liéu thanh céng: 97 % — 98 % theo thang.

Két qua nay cho thdy cong nghé NB-loT hoat dong 6n dinh ngay ca trong moi trudng do
thi c6 nhiéu vat can 1an khu vuc néng thdn. Do sai 1éch giira dit liéu s6 hod tir cam bién
dién tir va chi s6 chuan (duoc kiém dinh) cta dong ho co nam trong gidi han cho phép
0,5 % (hodc dudi 1 m3) cua cac cong ty cip nude.

5.2 Canh b&o s ¢

Hé théng AMI tich hop thiét bi NB-10T cho phép phat hién nhiéu truong hop bat thuong
va canh bao truc tiép dén don vi quan Iy dong hd nude dé phdi hop xtr Iy som:

* ro ri nude lién tuc;
*  dong chay nguoc lién tuc;
*  can thiép nam cham hoic tac dong thdo g& thiét bi tir ngudi ding.

Theo EPA WaterSense Program, riéng ro ri nho trong hé thong éng nudc gia dinh o thé
gay that thoat hon 38 m® nudc mdi nam [EPA, 2021]. Do d6 viéc phat hién sém ro ri cO
y nghia rat quan trong trong viéc giam that thoat nude.

5.3 Cac kho khan trong qua trinh thir nghiém
Mot s6 kho khan thue té duge ghi nhan dya trén béo co cua cac nha cung cap bao gom:
%  y@u cau phan bd tai cho ha tang server khi trién khai s6 lwong 16n thiét bi l0T;
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% Céc diéu kién rang budc, va co ché bao vé phong tranh hu hong thiét bi do diéu
kién lap dat va tdc dong cia moi truong;
*  mot s6 khu vuc ¢6 viing 16m s6ng can phai phdi hop véi nha mang dé téi .

Nhitng van dé nay can duogc giai quyét triét dé khi trién khai hé théng & quy mé 16n hon.

6 KET LUAN VA DE XUAT

Két qua khao nghiém tai SAWACO vao thang 12/2023 cho thay giai phap bo dém thdng
minh NB-10T c6 kha ning dap tng tét yéu cau cua hé thong cap nude do thi tai Viét Nam.
Cac vu diém chinh cua giai phap bao gém:

*  kétndi NB-10T on dinh 98 % — 99 %;

*  d6 chinh xac cua cam bién do dém dién tir cao;

*  phéthién som ro ri va c4c hién twong bat thudng trén dudng ong.

Ngoai ra, giai phap str dung mo dun gan ngoai cho dong hé co gitip tdn dung ha ting dong
hé co hi¢n hitu va giam chi phi dau tu. Trong tuong lai, viéc két hop hé thong AMI véi Al
va phan tich dir liéu 16n c6 thé gidp t6i wu hoa van hanh, cho phép nguoi ding cai dat han
mirc canh bao theo nhu cau va hd tro xay dung cac hé thong d6 thi thong minh.

Theo d6, tir nam 2024 dén nay, cong ty D.G.S tiép tuc trién khai lap dit mé rong 17.360
thiét bi do dém nuée st dung giai phap bo dém thong minh NB-10T gin trén dong hd co
cho cac cong ty thanh vién cia SAWACO:

*  CAp nudc Tan Hoa: 7.087

*  Xinghiép Cap nudc Nude sach néng thdn: 7.018

*  Xinghiép Cap nudc Can Gio: 3.090

*  Cap nude Trung An: 150

*  Trunudc udng céng cong TP. HCM: 15
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HIEU CHUAN THIET BI SO MAU VA TU SO
MAU TRONG PANH GIA CHAT LUQNG SAN PHAM

Vii Thi Hong Nhung; Nguyén Thanh Tung,
Trung tim K§ thuit Tiéu chuin Po lwong Chat hrong 3
Email: de@quatest3.com.vn

Tom tit

Mau sdc la thude tinh chdt wong quan trong trong nhiéu nganh cong nghiép nhuw dét may,
son phi, nhia va thie pham, dwoc ddnh gia bang thiét bi do mau quang hoc
(colorimeter/spectrophotometer) va tii so mau. Tuy nhién, sw ldo héa ciia nguén sdang, dé
tréi ciia cam bién quang hoc va diéu kién méi truong cé thé gdy sai léch dang ké theo thoi
gian, dan dén sai s6 AE viegt nguong chdp nhdn ciia nganh. Bai bdo phan tich co sé khoa
hoc phép do mau theo hé CIE L*a*b*, hé thong hba cdc nguon sai sé trong cd hai logi
thiét bi, trinh bay quy trinh hiéu chudn theo tiéu chuan 1SOIASTMICIE va danh gid dé
khéng dam bao do tong hop. Két qua nhdan manh rang hiéu chudn dinh ky la yéu cau bdt
bugc dé dam bdo tinh truy xudt nguon goc do lwong va sw thong nhdt két qud danh gid mau
sdc giita cdc PTN.

Tir khoa
Do mau, hiéu chudn, colorimeter, tii so mau, CIE L*a*b*, lién két chudn do luong.
Abstract

Color is an important quality attribute in many industries such as textiles, coatings,
plastics, and food, and it is typically evaluated using optical color measurement
instruments (colorimeters/spectrophotometers) and standard color viewing cabinets.
However, the aging of light sources, drift of optical sensors, and environmental conditions
can cause significant deviations over time, leading to color differences (AE) that exceed
the acceptable tolerance limits in industry. This paper analyzes the scientific basis of color
measurement according to the CIE L*a*b* color space system, systematically identifies
the sources of measurement errors in both types of instruments, presents calibration
procedures in accordance with ISO/ASTM/CIE standards, and evaluates the combined
measurement uncertainty. The results emphasize that periodic calibration is an essential
requirement to ensure metrological traceability and consistency in color evaluation results
among different testing laboratories.

1  GIOI THIEU

Mau sac 1 thudc tinh cam quan khong thé  hai phuong phép bo tro nhau: do mau bang
tach roi khoi gia tri thwong mai va chat thiét bi quang hoc (colorimeter hodc
luong san pham trong hang loat nganh cong  spectrophotometer) cung cép gia tri trong
nghi¢p. Trong kiém soat chét luong hi¢n  hé toa d0 CIE XYZ hoac CIE L*a*b*; va
dai, danh gia mau sic duge thuc hién bﬁng so mau truc quan trong ti so mau (color
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assessment cabinet) dudi cic ngudn sang  trén sb liéu sai léch, gy tranh chap thuong
chuan nhu D65, A, TL84... . mai va ton that kinh té.

Trong qué trinh st dung, ca hai loai thiét bi ~ Bai nay phan tich co s¢ khoa hoc ctia phép
nay déu chiu sy suy giam hiéu ning theo  do mau CIE, h¢ thong hoa cac ngudn sai s6
thoi gian: cudng do va phd ngudn sang thay  trong thiét bi do va t so mau, trinh bay quy
d6i, cam bién quang dién bi troi, b loc  trinh hiéu chuan theo ISO/ASTM/CIE va
quang hoc 130 héa. Hé quéa la sai sd hé thong  danh gia do khong dam bao do, nham cung
tich lity dan, c6 thé vuot ngudng chap nhan  cdp co sé k¥ thuat toan dién cho viéc xay
AE cia nganh. Néu thiét b khong dugc hiéu  dung hé thé)ng hiéu chuin mau sic tai cac
chuan dinh ky, kiém soat chat luong sé dya  phong thir nghiém cong nghiép Viét Nam.

2 CO SO KHOA HQC CUA PHEP PO MAU CIE
2.1 HE¢ toa do mau CIE XYZ va CIE L*a*b*
H¢ mau CIE dugc xay dung dya trén dac tinh thi giac cia ngudi quan sat. Ba gia tri XYZ
duoc tinh theo:
X = kIS(OHRL)X(L)dA
Y =kIS)RMW)F(L)dA
Z = kKIS(WRM)z(L)dA
trong d6 S(V) 1 phd ngudn sang, R(X) 1a phd phan xa cta mau, X(1), §(4), Z(1) la ham phbi
hop mau chuan CIE. Tu XYZ, hé L*a*b* dugc dan xuat qua phép bién doi phi tuyeén:
L*=116f(Y/Yn)— 16
a* = 500[f(X/Xn) — f(Y/Yn)]
b* = 200[f(Y/Yn) — f(Z/Zn)]
v6i Xn, Yn, Zn 13 gia tri ctia ngudn sang chuin. Hé L*a*b* duoc st dung phd bién nhat
trong danh gia sai khac mau cong nghiép.

+L*

A color's location is its position in a three-dimensional,
rectangular coordinate system where:

e L* determines whether a sample is bright
(high L*) or dark (low L*).

* a* and b* indicate the sample's chromaticity
(hue and chroma).

* a* = red to green (+a = redder, -a = greener).
* b* = yellow to blue. (+b = yellower, -b = bluer).

* The intersection of the two "color" axes yields
neutral gray.

Hinh 1: Mau sdc trong mé hinh CIELAB
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xac dinh hoan toan boi gia tri L*.

L* xac dinh d6 sang, gia tri cao biéu thi d6 sang va gia tri thép biéu thi do tbi;
a* biéu thi vi tri nim gitta mau do (+a) va mau xanh 14 cy (-a);

b* biéu thi vi tri giita mau vang (+b) va mau xanh lam (-b);

O gia tri a* = 0 va b* = 0, mau sdc 1a mau xam trung tinh, véi d6 sang duoc

Truc doc L* ¢6 gia trj tir 0 (mau den) dén 100 (mau trang).

2.2 Sai khiac mau AE va ngudng chip

nhén theo nganh
Sai khac mau giita hai mau duoc dinh luong
bang khoang cach Euclid trong khong gian
L*a*b*:

AE*ab = /(AL")? + (Aa*)2+(Ab*)?
Cong thirc cai tién CIEDE2000 duoc
khuyén nghi cho cac ing dung yéu cau cao
vi bo sung thém céc trong s6 vé sic thai
(hue), d0 bao hoa (chroma) va tuong tac

mau. Sai khac mau giita mau do va mau
chuan dugc danh gia bang chi sd AE trong
khéng gian mau CIELAB theo cac hudng
dan cua CIE va ASTM. Trong thyuc tién
cong nghiép, dung sai mau chip nhin
thudng nam trong khoang AE=0,5 - 2,5 tly
thudc vao linh vuc san xuat. Bang 1 tong
hop ngudng AE dién hinh theo nganh, nhin
manh mirc d6 nghiém ngit ciia yéu cau do
Mau va tam quan trong cua vi¢c kiém soét
sai s6 thiét bi.

Nganh céng nghiép Dung sai AE dién hinh H¢ mau
Son 6 t6 va lop phu cong nghi¢p | AE<0,5-1,0 CIE L*a*b*
Dét may va thoi trang AE<1,0-15 CIE L*a*b*
Nhua va bao bi AE<1,0-20 CIE L*a*b*
In 4n va do hoa AE<0,5-2,0 CIE L*a*b*
Thyc pham va dugc pham AE<1,5-25 CIE L*a*b*

(AE tinh theo CIELAB)
Bing 1. Ngwéng sai khac mau AE dién hinh theo nganh céng nghiép

3 NGUON SAI SO VA SU CAN

THIET CUA HIEU CHUAN
Ca thiét bi do mau quang hoc 13n ti so mau
déu chiu tac dong ctia nhidu nguon sai s6 co

thé dugc phan loai theo co ché vat 1y. Bang
2 hé thong hoa cac ngudn sai s6 chinh, anh
huéng do ludng va bién phap kiém soat
tuong rng.

Thiét bi Ngudn sai s6 chinh Anh hl‘m’ng B{%n phs&p
do lwong kiém soat
Colorimeter / Do troi cua cam bién Dich chuyén L*, a* | Hiéu chuan béng tam
Spectrophotometer | quang; b*; chuén trang/mau;
Lio héa ngudn sang; Thay d6i AE Kiém tra dinh ky
Sai 1éch bd loc quang hoc theo ISO 13655
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Thiét bi Nguon sai s6 chinh Anh h1‘r0'ng B%gxn phz}p
do luong kiém soat
Tt so mau Suy giam cuong d6 sang | Hién tuong Do SPD bing
(Color Asessment | ctia den; metamerism; spectroradiometer;
Cabinet) Thay ddi phan bd cong Danh gia sai mau sic | Kiém tra CRI, CCT,
suit phé SPD tryc quan do roi dinh ky
Thay d6i nhiét d6 mau
tuong quan CCT
Ca hai hé théng Nhiét do, dd Am méi Sai s6 ngﬁu nhién; Kiém soat moi
truong; Két qua khong tai truong do;
Anh sang ngoai lai; lap gitra phong TN Chuén hoa quy trinh
Bé mat mau khong sach chuén bi mau

(SPD = Spectral Power Distribution;
CCT = Correlated Color Temperature; CRI = Colour Rendering Index)

Bing 2. Nguon sai so trong hé thong do mau va bién phdp kiém sodt

Mot hé qua dac biét quan trong cta sy suy
giam pho ti so mau 1a hién tuong dong sic
(metamerism): hai mau vat c6 thé xuat hién
cung mau dudi ngudn sang D65 nhung khéac
biét 1 rét dudi dén A hodc TL84. Néu phd
nguon sang bi 1éch khoi tidu chuan do 130
hoa dén, két qua so mau truc quan mét di
tinh tham chiéu k¥ thuat va khong thé ding
dé phan xtr tranh chap chét luong giira nha
cung cap va khach hang.

4 QUY TRINH HIEU CHUAN VA
LIEN KET CHUAN PO LUONG

4.1 Hiéu chuén thiét bi do mau quang

hoc

Quy trinh hiéu chuan thiét bi do mau thuc
hién theo cac budc kiém tra trudc hicu
chuan, dé thiét bi 6n dinh nhiét (15-30)
phut, kiém tra va vé sinh dau do trudc khi
tién hanh.

Hiéu chudn den (black/zero calibration):
do niap chin sang dé xac 1ap diém khong
(zero reflectance), budc nay thuong chi ap
dung cho thiét bi do phd (spectro-
photometer) c6 do chinh xac cao; d6i voi
thiét bi do mau (colorimeter) pho thong,
khong yéu cau budc nay.
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Hiéu chuén tring (white calibration): do
tam chuan tring phan xa dé thiét 1ap diém
trang va chuan hoa thang do phan xa.

Higu chuin (kiém dinh) da diém (multi-
point verification): do bd tim chuan mau
(x&4m, do, xanh 14, xanh duong, vang...) co
gia tri L*a*b* dugc chung nhan, kiém tra
d6 tuyén tinh va phét hién sai 1éch theo ting
toa d0 mau.

Tam chuan duoc hiéu chuan dam bao chudi
lién két chudn: Vién Po luong qubc gia —
chuan pho phan xa — tdm chuan PTN —
thiét bi san xuét.

Tié€u chi danh gia dua trén dac tinh k¥ thuat
do nha san xuat thiét bi quy dinh cho timg
model cu thé. Két qua hiéu chuan phai duoc
lru hd so day du theo ISO/IEC 17025.

4.2 Hiéu chuan ti so mau
Hi¢u chuan ti so mau gom nam thong so:

(8) o roi (illuminance, lux) tai mit phang
mﬁu;

(b) nhiét d0 mau tuong quan CCT
(correlated color temperature, K);
phan b cong suat pho SPD (spectral
power distribution);
chi s hoan mau
rendering index, Ra);

(©)

(d) CRI (colour
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(e) do dong déu chiéu sang trén dién tich
danh gia.

Thiét bi hiéu chuén 13 spectroradiometer da
dugc lién két chuan vé quang phd. Quy
trinh do yéu cdu 6n nhiét ta 30 phut trude
khi do, thuc hién tai it nhit 9 diém trén bé
mit mau theo ludi 3x3 va so sanh két qua
v6i gia tri danh nghia ctia nha san xut.

Hiéu chuin timg ngudn sang doc lap: Tu so
mau thuong tich hop nhiéu ngudn sang
(D65, A, TL84...). Mdi ngudn sang phai
duoc hiéu chuan riéng biét va tuan tu -
khong do dong thoi - vi phd SPD, CCT va
CRI cua timg ngudn c6 dic tinh ldo hoa
khac nhau.

Panh gia 46 dong déu chiéu sang
(uniformity): Theo TCVN 12236:2018 Do
dong déu do roi (Uo) 1a ty sb gitra do roi tdi

thiéu véi do roi trung binh trén bé mit. Néu
Uo vuot ngudng, ti khong dat tiéu chi dong
déu - can kiém tra vi tri dén, tudi tho bong
hodc d0 phan xa bén trong tu.

4.3 Vi du thye té: Hiéu chuin may so
mau BYK 6834

Pé minh hoa quy trinh hi¢u chuén thiét bi
do mau, trinh bay vi du thuc t& hiéu chuin
may so mau BYK 6834. Piéu kién moi
truong: nhiét do (23 + 5) °C, do am tuong
dbi (50 + 20) %RH.

Quy trinh thuc hién theo thu tu: Kiém tra
truGe hiéu chuan; bat may, 6n dinh nhiét,
kiém tra dau do khong c6 vét xudc; vé sinh
tam chuan. Hiéu chuan tréng. Hiéu chuan
da diém; do 1an luot cdc tAm chuin mau.
Két qua hiéu chuan dugc trinh bay tai Bang
3.

TAm chuin gf:z‘l‘l:z“s’f‘/t L* do L* tim chuin | AE (CIELAB)
CYAN D65/2° 68.90 69,03 0,02
VIOLET D65/2° 58,18 58,80 0,02
CYAN D65/10° 69,68 69,95 0,01
VIOLET D65/10° 58,89 58,84 0,01

Bdng 3. Két qud hiéu chuin - BYK 6834

So sanh két qua hiéu chuan va yéu ciu vé
AE< 0,03 dya trén dac tinh k¥ thuat do nha
san xuat cong bd cho thay thiét bi phu hop
cho céc tmg dung kiém soat mau sic trong
cong nghiép. Dé khai thac dung dic tinh k§
thuat cua thiét bi, khuyén nghi cac phong
thir nghiém st dung dung theo huéng dan
ctia nha san xuét, kiém soat tot diéu kién
moi trudng, hiéu chuan dinh ky tai céac
phong thi nghiém dugc cong nhan.

5  PANH GIA PO KHONG PAM

BAO PO VA THAO LUAN
Do khong dam bao do téng hop trong phép
do mau duoc xac dinh theo GUM:
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Ue = Ju? +u +u?+u?

trong d6 ui 1a do 1ap lai cua thiét bi (Type
A), uz 1a d6 khong dam bao do cua tam
chudn mau (tr gidy chting nhan hiéu
chuan), us 14 sai s6 nguén sang (do trdi pho,
CCT), va us la anh hudng ctia moi truong
(nhiét dJ, anh sdng ngoai lai). Trong thuc
té, us thuong 1a thanh phan chi phdi va ting
nhanh theo thoi gian st dung, néu khong
hiéu chuan dinh ky - ¢ thé khién uc vuot
ngudng chap nhan cta cic nganh yéu ciu
cao .

U:k'Uc
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bJ khong dam bao do mé rong U dugce tinh
theo cong thirc trén, trong d6 k 1 hé sé phu
(coverage factor) xac dinh theo mrc tin cay
yéu cau. Véi phan bd chuan va muc tin cay
95 %, k = 2.

Xét tir goc d6 chudi cung tmg toan cau, khi
cung mot 16 hang dét may dugc danh gia
bdi nha san xuét tai Viét Nam va khéach
hang tai chau Au bang céc thiét bi khong
duoc lién két chun, sai 1éch két qua AE c6
thé dan dén tir chdi hang loat va tranh chip
thuong mai tén kém. Chinh vi vay, nhiéu
tap doan dét may va 6 t6 da qudc gia da dua
yéu cau hiéu chuan thiét bi do mau phai
tuan thi hé thong chat luong theo ISO/IEC
17025 vao diéu khoan hop dong cung tng,
bién tir lva chon k¥ thuat thanh nghia vu
thuong mai bét budc.

6 KET LUAN

Bai nay trinh bay co s khoa hoc cia phép
do mau CIE L*a*b*, hé théng hoa cac

ngudn sai sb trong thiét bi do mau va ti so
mau, xay dung quy trinh hi¢u chuan theo
ISO/ASTM/CIE va phan tich d0 khong dam
bao do tong hop.

Céc két qua phén tich x4c nhan sai 1éch AE
trong két qua do mau co thé gay quyét dinh
sai trong kiém soat chat luong cta nhiéu
nganh c¢6 yéu cau nghiém ngit; thanh phan
sai s ngudn sang chi phdi d6 khong dam
bao do va ting theo thoi gian néu khong
kiém so4t va hiéu chuén dinh ky thiét bj do
mau quang hoc (theo tim chuan) cing ti so
mau (theo SPD/CCT/CRI) 1a yéu cau k¥
thuat bat budc dé duy tri tinh truy xuét
ngudn gdc va kha nang so sanh qudc té.

Trong bdi canh hoi nhap kinh té toan cau,
viéc chuan hoa quy trinh hiéu chuin mau
sic duoc cong nhan theo ISO/IEC 17025 tai
cac PTN cong nghiép Viét Nam khong chi
1a yéu cau k¥ thuat ma con la diéu kién tién
quyét dé duy tri nang lyc canh tranh trong
chudi cung tmg qudc té.

International Commission on Illumination (CIE), Colorimetry, 3rd ed., CIE

ISO 11664-1:2019 — Colorimetry — Part 1: CIE Standard Colorimetric Observers.
ISO 11664-4:2019 — Colorimetry — Part 4: CIE 1976 Lab Colour Space*.
ISO 13655:2017 — Graphic Technology — Spectral Measurement and Colorimetric

ISO 7724-1:1984 — Paints and Varnishes — Colorimetry — Part 1: Principles,

TAI LIEU THAM KHAO

[1]

Publication 15:2004, Vienna, Austria, 2004.
[2]
[3]
[4]

Computation for Graphic Arts Images.
[5]
[6]

Measurement.
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PO LUONG NONG PQ CAC LOAI KHi
VA CAC VAN PE LIEN QUAN

Nguyén Luu Vinh Khang,
Trung tim K§ thuit Tiéu chuin Do lwong Chét lwgng 3

Email: khang.nlv@quatest3.com.vn

Tom lugc

Do luong nong dé cdc logi khi la mét phan nén tang cia khoa hoc do luong hién dai, dong
mét vai tro song con trong viéc gidm sdt chat lwong méi tru’ang, dam bao an toan lao dong,
kiém sodt phdt thdi tir phwong tién giao théng va duy tri sw on dinh ciia hé thong ndng
lirong quoc gia. Bai nay trinh bay khdi qudt vé cdc nguyén 1y vdt 1y va héa hoc ciia cdc
cong nghé cam bién sir dung do khi hién tai, cac van ban ky thudt do lwong Viét Nam
(PLVN) va cdc khung phdp 1y quén 1y nha nuwée méi nhat.

Bén canh dé phdn tich thém vé 19 trinh kiém sodt khi thdi xe co giéi theo Quyét dinh
43/2025/0D-TTg, cac quy dinh xw phat vi pham hanh chinh cdp nhdt theo Nghi dinh
168/2024/NP-CP déi véi nong do con, ciing nhw Quy chudn kj thudt quéc gia vé chat
lwong khong khi xung quanh QCVN 05:2023/BTNMT.

Ngodi ra thiét ldp cdc bang so sanh truc quan ddi chiéu tiéu chudn vé yéu cau khi thai va
nong do con giGi han cia Viét Nam so voi cac quoc gia phdt trién va cac mede khdc ciing
nhu long ghép cung cdp thém cdc théng tin vé cong thirc chuyén doi nong do khi va cdc
van dé an toan trong viéc sir dung khi chudn, tir 36 dé xudt cdc gidi phdp ndng cao do tin
cdy ciia phép do va chudi lién két chudn do lwong quéc gia.

Tir khoa
Néng dé khi, Cam bién NDIR, PLVN, Khi thdi Euro 6, Khi SF6, An toan lao déng, Do
lwong Hoa ly.

1  GIOI THIEU

Trong boi canh cong nghiép hoa, hién dai hoa va d6 thi hoéa dién ra véi tbc do chéng mat,
su gia tang cua cac loai khi thai doc hai dang dat ra nhitng thach thirc nghi€ém trong ddi vai
moi trudng sinh thai va st khoe cong dong. Bau khi quyén ty nhién bao gdm mot hdn hop
céc chat khi véi ty 16 6n dinh.

Trong khong khi am (humid air), cic thanh phan co ban dugc bao gom cac khi nitrogen
(nito - N») chiém khoang 78,1 %, oxygen (oxy - O2) chiém 20,9 %, argon (Ar) chiém
0,9 % va carbon dioxide (CO2) chiém khoang 0,03 %, ciing mét s khi hiém khac nhu neon
(Ne), helium (He) va methane (CHa).

Bat ky su gia ting phat thai dot bién ndo cta cac khi nhu CO, SO2, NOx hay su xuét hién
ctia cac hop chit hitu co dé bay hoi (volatile organic compounds - VOCs) trong khong khi
hay mirc ndng do con (ethanol) trong hoi thé ctia ngudi diéu khién phuong tién giao thong
déu doi hoi cac co ché giam sat va do ludng chinh xéc.
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Viéc xac dinh nong do cua cac loai khi — tir khong khi xung quanh, khi thai cong nghiép,
khi thai xe co gidi cho dén moi trudong lam viéc dac thu — 1a yéu cau bat budc dé quan ly
rtii ro cho cong dong.

Véi su cai tién cong nghé khong ngirng da cho phép phat trién cac thiét bi do ndng do khi
theo thoi gian thuc (real-time) dat d chinh xac cao. Tuy nhién, tinh phap 1y, do chinh xéc
va do tin cdy cta cac thiét bi nay chi dwgc thira nhan khi chung trai qua qua trinh khao sat,
danh gia vé mit khoa hoc ciing nhu cac quy dinh phéap 1y nhu thir nghiém phuong tién do,
phé duyét mau, kiém dinh, hiéu chuan ...ban ddu, dinh ky va sau sira chita nghiém ngit
theo cac Van ban Ky thuat Po luong Viét Nam (DLVN).

2 NGUYEN LY HOAT PONG, CONG THUC VA CONG NGHE CAM BIEN
PO KHi

Trong do ludng ndng do con ethanol, cac két qua do dugc c6 thé duoc thé hién qua nhicu
don vi do khac nhau. Cac cong thirc va hang sé chuyén d6i trong do luong hoa 1y duoc quy
dinh nhu sau:

*  mg/L (BrAC - Breath Alcohol Concentration): Ham lugng ethanol tinh theo
miligam c6 trong 1 lit khi tho;

*  mg/100 mL hoac %BAC (Blood Alcohol Concentration): Ham lugng ethanol tinh
theo miligam (hodac gam) c6 trong 100 mililit mau;

* % Promile: S6 gam ethanol c6 trong 1 lit mau.

MGéi lién hé quy qd(;)i giita ndong d6 con ethanol trong hG% tho va trong mau dugc tinh toan

theo ti I¢ phan bo sinh 1y hoc (ti 1€ 1:2100 ¢ nhi¢t d6 phai tiéu chuan):

0,25 mg/L (BrAC) =50 mg/100 mL mau = 0,050 % BAC
2.1 Cam bién dién héa (Electrochemical Sensors), Ung dung do nong do con

Cam bién dién héa hoat dong dya trén su thay ddi dong dién sinh ra tir phan tmg oxy hoa
- khir ciia khi muc tiéu tai bé mit dién cuc xuc tac (thuong lam bﬁng kim loai nhu platium,
vang, dong ...).

bién cuc dugc nhiung trong mot dung dich dién phan va khi hoi khi (vi du: con ethanol)
khuéch tan qua mang ban thim vao cam bién, phan tng hoéa hoc xay ra tao ra mot dong
dién ti 1& thuan véi s luong phan tir khi.

2.2 Cam bién hdng ngoai khong tan sic (NDIR - Non-Dispersive Infrared)

Nhiéu loai khi cdu tao tir hai hodc nhiéu nguyén tir khac nhau (nhu CO,, CO, CHy) c6 kha
nang hap thu 4nh sang hong ngoai & cac budc song dic trung do su dao dong cia céac lién
két hoa hoc.

Cam bién NDIR phat ra mot chum tia birc xa di qua budng chtra mau; mot dau thu quang
hoc do cudng d6 tia sang con lai. Theo dinh luat Beer-Lambert, sy sut giam cuong do anh
sang 13 ti 16 ham mil véi nong do khi. Cong nghé nay c6 d6 on dinh tuyét voi, con nguoi
khong bi ngd ddc hoa hoc, dugc trng dung lam tiéu chuan trong kiém dinh khi thai xe co
gi6i (do CO va CO»).
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2.3 He¢ thong kiém dinh theo phwong phap khi khd

Dé thyc hién viéc kiém dinh, hiéu chuan cac loai cam bién nay, phuong phap khi khé (dry
method) dugc ap dung nham duy tri do tinh khiét va ndng d6 chuan xac ctia dong khi thir.

3

SO PO KHOI VA MO TA CHITIET VE HE THONG KIEM DINH PHUOGNG PHAP KHO (SU' DUNG KHi CHUAN)

(Dry Method Verification System (using standard gas))

Binh khi chuan Hé thong van diéu ap Luu lugng ké Bubng do cam bién
(Standard Gas Cylinder) (Pressure Regulator) (Flow Meter) (Sensor Chamber)

Dong khi chuan, sau khi da dugc diéu ap va
dn dinh luu lugng, s& dugc dan vao dau thu
hoc budng do cua phuong tién do can kiém

Day la ngudn cung
cép hon hop khi
chuén da duge

phan tich va Diéu chinh dinh. Tai day, khi chuan sé phan (mg véi cam
ching nhén nong bién (dién hoa, xtc téc hogc quang hoc) cla
9 chinh xéc. thiét bi, tao ra mét gid tri chi thi.

Vidy: Khicon, [Pong khf

€0,502dugc M

N | trontrongmét  F ”
E ; ¥ {Standard

loai khi nén khéc == Apsuétthdp,

nhu N2. Khi nay ~ [Ges Flow) dndjoha Chi thi thiét bj

dong vai ro la ) . : N NP (Device Indication)

“gid tri thuc” Khi nén trong binh chuan La mot thanh phan cé tich L )

(reference value) thudng c6 4p sudt rat cao (Ién hop van xoay d& kiém soat

@& so sanh vdi 1Gi 150 - 200 bar), khong an toan va dieu chinh chinh xac téc

két qua doc d@ sir dung tryc tiép. dd dong khi xa vao thiét bi do. Gid tri thuc

duoc tir thiét bj . A (Reference Value) Tinh toan sai

do. Van diéu dp (thudng la loai Ty thudc vao théng s k§ [tir Binh khi chuén] s6 do luang
van 2 cap giam ap) c6 nhiém thuét cla tirng loai méy do, (Calculate
vu ha dp suat nay xuong muc luu lugng 1dy mau thuting Measurement
an todn va &n dinh trute khi dugc duy tri & mirc n dinh Chi thi thiét bi . Eron)
cdp vao dutng Gng dén dén trong khoang tir 0,5 dén 1,2 (Device Indication) Két ?é:: igl"h”:’r'le"'ﬁ" duge
Lt L/phit. itz B Gol i binh Khl chugi 4 inh

9 J / J todn sai sd do luong

QUY TRINH KIEM PINH CAC NONG PQ KHi THEO VAN BAN
KY THUAT PO LUONG VIET NAM

Céc thiét bi do ndng d6 khi dung trong linh vuc quan trac moi truong, an toan lao dong va
xtt 1y vi pham hanh chinh déu thudc vao “Danh muc phuong tién do bat budc phai kiém
dinh” do nha nudc quy dinh.

3.1 Cic quy trinh kiém dinh pho bién

Phuong tién do ham luong con trong hoi thé - Quy trinh kiém dinh - PLVN
107:2012: Quy dinh kiém dinh cac thiét bi c6 pham vi do (0,000 + 3,000) mg/L. Phép
kiém dinh str dung may tao khi chuan mé phong hoi thé nguoi mang nong do con xac
dinh v&i nhi¢t 4o 34,0 °C £ 0,5 °C. Chu ky kiém dinh 13 12 thang;

Phuong tién do khi thai xe co gidi - Quy trinh kiém dinh - PLVN 214:2017: Ap dung
cho thiét bi do dong thoi cac khi (CO, HC, CO, O»). Sai s6 cho phép kha nghiém
ngit, vi du CO chi dugc phép léch + 0,06 % thé tich;

Phuong tién do nong d6 SO,, CO,, CO, NOx trong khong khi - Quy trinh kiém dinh
- PLVN 265:2016: Quy trinh nay thuong ap dung dé kiém dinh cho céc dung cu do
khi cam tay, cdc cam bién canh bdo an toan trong cac nha may...;

Phuong tién do néng do SO, CO, NO, NO; cua tram quan trac khong khi ty dong,
lién tuc - Quy trinh kiém dinh - PLVN 333:2016 & Phuong tién do ndng d6 khi caa
tram quan trac khi thai - Quy trinh kiém dinh - PLVN 380:2021 & Phuong tién do
nong do6 khi cta tram quan tric chit lugng khong khi xung quanh - Quy trinh kiém
dinh - PLVN 389:2021: Quy dinh cho tram quan tric khi thai cong nghiép (CEMS)
va chét luong khong khi xung quanh, kiém soat chit ch& cac thong sé khi nhu CO,
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SO,, NOx, Oz, CO2, HCI, NH3, HF, H2S, O3, THC (tinh theo CH4), VOCs (tinh theo
CesHp).

3.2 An toan trong sir dung binh khi chuin va truyén chuin

Khi chuin dugc chimg nhan (Certified Reference Materials - CRM) 14 co s& quan trong
ctia toan chudi truyén chuan trong hiéu chuan/kiém dinh. Céc binh khi chuan chtra cac hdn
hop khi dugc nén & ap sudt cao (tir 150 bar dén 200 bar). Viéc luu trit va van hanh doi hoi
tuan thi nghiém ngit cac nguyén tic an toan; khong dé binh khi tiép xuc v6i ngudn nhiét;
stt dung van giam - diéu ap hai cap (two-stage regulator) chuyén dung bang thép khong gi
dé tranh hién tuong hap phu bé mit dbi vai cac khi phan tng nhu H»S hay SOx.

« V& mit an toan lwu trix (safety): Cac binh khi chuan chira khi phan tng (nhu HaS,
SO, NH3) hoic khi d& chay nd thudng phai dugc luu trit cach ly khoi cac hoa chit
ky nhau (incompatible chemicals) & mdi trudng bén ngoai dé phong tranh nguy co an
mon vo binh, van x4, hodc gy chay no néu co ro ri;

. V& miit toan ven ciia phép do (measurement integrity): Trong qua trinh van hanh va
dan khi vao thiét bj do, hé thong dudng éng va van phai tuyét ddi sach, khong duoc
dinh cac hop chat hoa hoc khac. Néu c6 phan tng chéo xay ra, nong d6 ctia khi chuan
s& bi thay d6i ngay lap tirc, dAn dén sai s6 nghiém trong viéc hiéu chuan/kiém dinh.

4 UNG DUNG PAC THU: KHi SFs VA MAY PO 04 LOAI KHi TRONG
AN TOAN LAO PONG

4.1 Khi SF6 va do diém swong trong thiét bi dién cao ap

Khi sulfur hexafluoride SFs la chat khi duoc 1am vt liéu cach dién va dap hd quang trong
cac may cat dién (Circuit Breakers-CB) va tram bién ap GIS (Gas Insulated Switchgear).
Ngoai viéc kiém soat d6 tinh khiét ctia khi SFe thi d6 4m (diém suong - dew point) ciia khi
SFs 14 cling rat quan trong. Dudi tac dong ctia hd quang dién, néu c6 1an hoi nuéc, khi SFe
s& phan huy tao ra cac acid 4n mon manh (nhu hydrofluoric HF) 1am pha huy thiét bi.

oy e Co ché& Phan hiy va An mon Hé théng Quan ly Dir liéu
Thiét bi GIS & Cam bién Tich h G e : : .
0 ' op khi c6 Hoi nudc & Canh bao Online
Khoang cach dién A My céat dien Tac dong ctia Ho quang T diéu khién cuc bo
(Hé thong gidm sét Online)
Truyén di liéu
tir cam bién -E
g |
Chéi tligu Khi SFe di qua hd quang '
insulatién N v J . .
khi SFe s @ Tao ra cac sén pham Fiber optic | || Cdp quang
... phan hily tam thoi !
] oNé‘u Khong eNé'u Co Trung tam Diéu khién
5 c6 Do am Do am

i&n &p céch® H,0Q + & H,0 :
Tr%r?é:fgnagp I‘t;‘a‘c:h OOO (S) ¢ [} ++~) 2 Mt do/Ap suat SF ‘

(GIS) % Ho quang dién phan hily SFe, hoi Bang Hg thong

- - Khi SFgtaitao  nudc (H,0) phan img vdi céc san s tasre Canh bao
Mat d6 khi SFg bham hoi hoan toan, pham phan hiy tao ra céc ‘San A
(dé dam bao (Piém suong thiét bi an toan pham phy ddc hai & an mén’
du luong khi) dhenh &m diép) P N
Ap suit Axit HF (axit &n mdn manh nhat) l
Nhiét d D9 &m — I S
it do (Piém suong) o i gilp ngudi van hanh biét duoc
S ® Anmonbémat  An mon vat liéu 5 hily thiét bi tinh trang d6 dm vuot muc cho
Cam bién Tich hop Pa ning tigpdiém = céch dié?] el Ll lade, phép dé can thiép kip thoi
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4.2 Giam sat cac khi trong an toan lao dong

Trong cac khong gian han ché (ham 16, cong ranh) hoic trong cac khu vuc bon chira san

Xuat & cac nha may, nguoi lao dong bét budc phai trang bi may do khi thong dung cam tay,

va cac murc canh bao thuong duoc dat dwa trén cac gidi han tiép xtc nghé nghiép:

TWA (Time Weighted Average - Trung binh trong s6 thdi gian cho 8 gio), day 14 gi6i han

tiép xtic an toan trung binh trong mot ca 1am viéc 8 gid; STEL (Short-Term Exposure Limit

- Gi6i han tiép xtic ngan han cho 15 phuat), day 12 ndng d6 t6i da ma nguoi lao dong c6 thé

tiép xtic trong thoi gian ngin (khéng qua 15 phat) ma khong bi anh hudng xau dén sire

khoe. Cubi cung 13 canh bao mirc cao (high alarm), dé canh bao vé nong do khi ting cao

dang ké, yéu cau nguoi dung phai luu v roi khoi khu vue d6. Cac khi thuong duge canh

bao bao gdm:

. O: (oxygen): Ngudng an toan 1a 19,5 % - 23,5 %.

. CO (carbon monoxide): Ngudng canh bao rui ro 1a 25 mg/L (25 ppm).

. H,S (hydrogen sulfide): Khi doc c6 mui nhu tring thdi, ngudng canh bao tir
10 mg/L (10 ppm).

. LEL (Lower Explosive Limit): Gigi han n6 dudi cua khi chay (vi du methan). Canh
bao kich hoat khi nong d6 dat 10 % LEL.

. CO; (carbon dioxide): thuong duoc dit & mic 5 000 mg/L (ppm) ddi voi TWA la
gidi han tiép xtc an toan trung binh trong mot ca lam viéc 8 gio.

. NH; (ammoniac-ammonia): Thuong dugc diat & mic 35 mg/L (ppm) ddi vi STEL
(Short-Term) 14 gidi han tiép xtc ngin han cho 15 phit.

5  GIOI HAN NONG PO KHi: SO SANH VOI QUY PINH CUA VIET NAM VA
QUOC TE

Sy hoi nhap qubc té doi hoi hé théng quy chuan méi truong cua Viét Nam phai tiém can

véi cac quy dinh ctia Chau Au va Hoa Ky.

5.1 Quy chuén chit lwgng khong khi xung quanh

Quy chuan QCVN 05:2023/BTNMT ctia B6 Tai nguyén Moi trudng quy dinh gidi han tdi
da cho cac thong sd co ban trong khong khi xung quanh nham bao vé sirc khoe con ngudi.

Thone s& khi Viét Nam Hoa Ky Chiu Au
g (QCVN 05:2023) (US EPANAAQS) (EU Air Quality)
SO2 350 ~196 (75 ppb) 350
NO: 200 ~188 (100 ppb) 200
Khong quy dinh
CO 30.000 40.000 (35 ppm) (tinh theo 8 h)
Khong quy dinh
O3 200 137 (70 ppb — 8 h) (tinh theo 8 h)

Bing 1. So sdnh gidi han chit lwong khéng khi (ng/m? tinh theo trung binh trong 1 gio)
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Co6 thé thay, cac quy dinh ctia Viét Nam vé gidi han khi SO, va NOa trong khong khi xung
quanh hién da tiém can, hai hoa vdi cac quy dinh vé bao v¢ stic khoe khat khe cua Lién
minh Chau Au.

v
‘_ - Ve -~ ~ - y N
=° SO SANH GIGI HAN CHAT LUGNG KHONG KHi #%
- P & 9. W =
S i ~ - e o ] 9
3 PM2.5 PM10 NO2 O
Bui min Bui ho hap Nitd dioxit [
90 | Fine Particulate Matter Coarse Particulate Matter Nitrogen Dioxide Ozone (03)
PM2.5 PM10 NO2
- .g (PM2.5) (PMi0) Noa) L/ =120
N = =>
) LY “ 100 100
ER 10 }‘ v L
s l 50
5 { v 2 -
T
20 25 CVN
. 0
Trung binh nam (TWA) 4 Trung binh 24 gid (24h) ' Trung binh 1gig (1h) Trung binh 8 gia (8h) .
Limit: 25 ug/m3 Limit: 50 pg/m? Limit: 100 pg/m? Limit: 120 pg/m> =~

) WHO (Khuyén nghi 2021) [} TCVN (QCVN 05:2013/BTNMT) [l US EPA (Tiéu chuan Quét gia Hoa k)

5.2 Tiéu chuin khi thai xe co gi6i: L trinh Euro 5, Euro 6

Quyét dinh s6 43/2025/QD-TTg ciia Tha tudng Chinh phu quy dinh 19 trinh ap dung quy
chuan khi thai 6 t6 tham gia giao thong lam 05 muc. Dac biét tr 01/01/2028, xe 6 to san
Xuét tir nam 2022 tai Ha Noi va TPHCM phai dap tng tiéu chuan Mtc 5 (tuong duong véi
cac nén tang k¥ thuat Euro 5).

Khi so sanh voi chuan Euro 6 tai Chau Au, cac yéu cau k¥ thuat d6i véi dong co diesel
cang trd nén khit khe. Tiéu chuidn Euro 6 thit chat gidi han phat thai NOy tir
0,18 g/km (& Euro 5) xudng con 0,08 g/km; dong thoi ndng do hydrocarbon (HC) giam tir
0,23 g/km xubng con 0,17 g/km.

Dé dat duge cac thong s6 ndng do cuc thip nay, cac phuong tién bét budc phai tich hop hé
théng tuan hoan khi thai (Exhaust Gas Recirculation-EGR), b0 loc hat (Diesel Particulate
Filter DPF) va hé théng khir xtc tac chon loc (Selective Catalytic Reduction - SCR) sir
dung dung dich AdBlue.

Tai Hoa Ky, co quan EPA khong sir dung chuan Euro ma 4p dung chuan Tier 3, danh gia
tong hop nong d6 NMOG (khi hiru co phi methane) + NOy, mang lai tinh toan dién cao
hon trong viéc kiém soat khoi mu quang hoa.

6 CAPNHAT QUY PINH QUAN LY NHA NUOC VA CHE TAI XU PHAT TAI
VIET NAM
6.1 Xir phat vi pham nong d¢ con: Pdi sanh phap 1y qudc té

Hanh vi diéu khién phuong tién dudi tdc dong cia ruou bia dugce kiém soat gét gao. Theo
Nghi dinh 168/2024/ND-CP (4p dung tir 2025), Viét Nam duy tri chinh sach bat ky murc
ndéng do6 con trong hoi thd nao 16n hon 0 déu bi xtr phat hanh chinh.
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Bing 2. So sdnh gidi han néng dé con hop phdp va ché tai xir phat

Quéc gia / Viing G‘E’O;*-;“hgl‘:‘c Miie xir phat tdi da (Pham 13i 1in diu)
' O t: Phat tién 30-40 tricu VND
-« A 0 . v 2
Vigt Nam 0,000 % twéc GPLX 22-24 théng,
Hoa Ki 0,08 % Phat tién t6i 2,000 USD,
y (Pa s0 & cac bang) c6 the phat tu dén 180 ngay.
% 0,08 % Phat tién khong gidi han,
Anh Quoc (Scotland 0,05 %) cAm 14i xe, ¢6 thé ddi mit 4n to.
Phip, 0.05 % Phat tién hanh chinh. Vot 0,11%
Pirc, Uc 0 (Phap) chuyén sang tdi hinh su.
Pinh chi 1ai xe 1 nam
[ >
Na Uy 0,02 % phat lao dong cong ich 3 tuan.
CH Czech, 0.00 % Tich thu bang i, phat tlen nang,
Hungary i luu ho so tdi pham qudc gia.
© SO SANH GIGI HAN NONG PO CON & CHE TAITREN THEGIGI  *

24

(MUC PHAT TOI PA - LAN PAU)
Qudc giaNung
Phap, Duc, Uc

<
= > < (=S

BACdo: BAC do: BACdo: ~  , BACdo: BAC do: o’ BACdo:
0,000% % 0,08% % 0,08% 0,05% 4 0,02% 0,00%
( ( PES

Da so cac bang) Scotland: 0,05%)
v

CH Czech, Hungary
. J—

v v

0,00% 0,00% : 0,02% 0,04% >0,08%

~miill leﬂn -/“"mril'

@ Tién phat: Tién phat: @ Tién phat: Phat hanh Dinh chi l4i: G Tich thu bang
0 t6: 30-40 tr VND T6i 2.000 USD é:‘lt'i':'(; N chinh "1 NAM”
Phat tién nang
Tudc GPLX: An ti: Q Cha y: Vuot (f) ; g
0 16: 22-24 théing § Dgnl:go ngay @ Ei 0,11% (Phap) tﬁﬁ.f 3:?‘9 Luu ho so:
chuyén sang % TOI PHAM
An tii (c6 thé) TOIHINH SU “3 TUAN” QU0C GIA

Chinh sach ciia Viét Nam tuong dong véi cac qudc gia Pong Au (CH Czech, Hungary...)
trong viéc ap dung mirc gidi han tuyét ddi 0 %, thé hién sy quyét liét trong viéc thay do6i
thoi quen st dung ruou bia khi tham gia giao thong, diéu nay khac biét véi mo hinh "ving
xanh" (0,05 % - 0,08 %) cta da s6 cac nudc phuong Tay.

6.2 Kiém soat va xir phat khi thai

Bén canh hoat dong do dac con trong hoi thd ctia ngudi diéu khién phuong tién giao thong
thi viéc x4 thai khi cong nghiép vuot quy chuan ciing chiu ché tai nghiém khic. Theo Nghi
dinh 45/2022/ND-CP, viéc xa khi thai c6 chira cac thong s6 mdi trudng thong thudng (nhu
CO, SO,, NOy, bui) vuot quy chuan ky thuit c6 thé dan dén muc phat tién 1én t6i
1.000.000.000 VND déi véi ca nhan va 2.000.000.000 VND d6i véi to chire. Mirc phat
duogc tinh Iy tién dua trén luu luong khi xa va ty 1€ vugt mirc quy chuén.
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Trong linh vyc giao théng, Cong vin 534/DKVN-PTGTDB cua Cuc Ping kiém da quy
dinh viéc cap Gidy chimg nhén kiém dinh dién ttr tir thang 03/2026. Phuong tién tham gia
giao thong khong dat muc khi thai quy dinh s& bi tir chdi cip Gidy chimg nhan, dong nghia
véi viée cAm luu hanh.

7 CAC VAN PE KY THUAT TRONG THUC TIEN

Hién tuong "do nhay chéo" (cross-sensitivity) cia cadc cam bién dién hoa van 12 mot thach
thirc 16n trong k¥ thuat do luong.

Vi du, mdt lvgng 16n khi hydrogen (Hz) ¢6 trong méi trudng cong nghiép c6 thé lam cam
bién CO béo cac tin hiéu gid. Do d6, quy trinh hiéu chuan, kiém dinh dinh ky bang cac
binh khi chudn da thanh phan c6 chimg nhan (multi-gas CRM) 1a mét trong nhitng bién
phap bao vé tinh toan ven cia két qua do.

Thém vao do, voi su tién bd ctiia khoa hoc va k¥ thuat, cac cong ngh¢ san xuat cam bién
cho cac loai khi, phai ngay cang thay doi, cai tién, déi mdi c¢é thé tranh cac tinh trang bi
hién tugng nhu trén.

8 NHAN XET

Do luong nong do khi khong chi dimg lai & cac phan tng hoa 1y phirc tap trong PTN ma
da tré thanh cong cu dé quan 1y cia cong dong vé bao vé moi trudng va sic khoe con
nguoi, quan chiing.

Su chuyén dich phap 1y tir viéc ap dung QCVN 05:2023/BTNMT cho méi trudng, kiém
soat ndng do con nghiém ngit theo Nghi dinh 168/2024/ND-CP dén viéc ap dung 16 trinh
quy dinh vé khi thai ¢ nudc ta hién nay dang nd lyc tiém cén chuan Euro 6 cho théiy Viét
Nam dang thiét Iap mot hanh lang phap 1y toan dién, twong thich v6i cac nude phat trién.
Pé thuc hién cac muc tiéu nay, can dau tu cac loai cam bién khi cong nghé moi nhu NDIR,
dién hoa c6 do tin cay cao va tudi tho cao cling nhu quan ly chét ché vi¢c st dung, dam
bao an toan céc loai khi chuan 1a nhiém vu can thiét ciia do ludng trong thoi gian téi.
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[1]
[2]

[3]

[4]

[5]

[6]

[7]

[8]

[9]

TAI LIEU THAM KHAO

Luat Do luong 2011.

Quyét dinh sb 43{2025/QD-TTg ngay 28/11/2025 quy dinh 16 trinh dp dung quy
chuan k¥ thuat quoc gia vé khi thai xe 6 t0.

Nghi dinh 168/2024/ND-CP quy dinh xtr phat vi pham hanh chinh trong linh vuc giao
thong duong bo.

Nghi dinh 45/2022/ND-CP quy dinh v& xtr phat vi pham hanh chinh trong linh vuc
bao v¢€ moi truong.

QCVN 05:2023/BTNMT - Quy chuén k¥ thuat quoc gia vé chat luong khong khi
xung quanh.

CQng van sb 53,4/DKVN-PTGTDB nam 2026 cua Cuc Pang kiém Viét Nam vé viéc
trién khai Quyet dinh 43/2025/Qb-TTg.

Van ban DLVN 107:2012, BDLVN 214:2017, BLVN 265:2016, PLVN 333:2016,
DLVN 380:2021, BLVN 389:2021 quy trinh kiém dinh phuong tién do nong d¢ khi.
U.S. Environmental Protection Agency (EPA), National Ambient Air Quality
Standards (NAAQS).

European Commission, Euro 6 emissions standards for light-duty vehicles.
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( numsm?

BONG HANH CUNG CHAT LUDNG - VONG BUGC TUONG LAl

Chuwong 3
CO — PIEN
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KIEM TRA SIEU AM MOI HAN PUONG RAY
TUYEN METRO SO 1 TP. HO CHI MINH

Trwong Thanh Son,
Trung tam Ky thuat Tiéu chuin Po lwang Chit lweng 3 (Huu tri)

Email: sontruongthanh@gmail.com

Tom tat

Kiém tra khuyét tat trong vat liéu bang siéu am 1& mét phwong phdp thir nghiém khong pha
hity kh& van ndng va twong doi ré tien. Mét trong nhiing thach thire dé dam bdo dg tin cdy
cia phép thi nay 1a khi tim kiém khuyét tdt, lam sao d@é hiréng chum tia siéu &m cham vao
khuyét tdr va thu dweoc nang heong siéu am tir khuyét tdt quay tro vé dau do. Viée nay dac
biét phitc tap véi nhitng doi tirong thir nghiém cé hinh dang phizc tap, chang han nhuw méi
han néi dwong ray dwong sat hay dwrong ray metro.

Bai viét nay chia sé mét sé kinh nghiém cia nhom tac gid thuge Trung tam Ky thugt Tiéu
chudn Do lwong Chdt liwong 3 trong viéc trién khai phép thiz siéu &m maéi han ray cho die
an tuyén metro sé 1 tgi Thanh phé Hé Chi Minh trong thei gian vira qua.

T khoa
Thur nghiém siéu am (ultrasonic testing UT); thi# nghiém khdng pha huy (non-destructive
testing NDT); khuyét tat (defect); han chay giap mép (flash butt welding); han nhiét nhom

(aluminothermic welding); khéng ngdu (lack of fusion); ré khi (porosity); ngdm xi (slag
inclusions); co ngdt (shrinkage); khuyét tat ban nguyét (flashing or finning).

1  GIOI THIEU

Mot trong nhitng noi dung can duoc tim hiéu trude khi tién hanh thir nghiém siéu am bat
ky d6i twong ndo 1a tim hiéu vé nhiing sai 16i dic trung cua san pham dé chon phuong an
t6i wu trong quét chim tia siéu 4m nham phat hién duoc tat ca nhitng bt thudng bén trong,
cling nhu dé giai doan va danh gia tét hon tin hiéu siéu &m phan hdi tré vé dau do. Viéc
dau tién trudc khi xay dung quy trinh thir nghiém méi han ray 1a tim hiéu vé cac phuong
phap han ray duong sat thuong duoc st dung trong thuc té.

Cac tuyén duong sat hién nay hau hét sir dung ray han lién tuc, trong d6 cac doan ray duoc
han lai v&i nhau bang ky thuat han chay giap mép dé tao thanh tuyén duong lién tuc dai
vai kilomet, sau d6 sir dung k¥ thuat han nhiét nhém dé ndi cac doan ray han lién tuc c6
san. Véi ky thuat nay, viéc di chuyén cua cac doan tau véi nhiéu toa trén duong ray tré nén
ém 4i hon rat nhiéu va s& it can duy tu bao dudng hon.

2 CACPHUONG PHAP HAN RAY

Trong phuong phap han chay giap mép, ray duoc gia nhiét bang dién véi dong dién rat 16n
(khoang 20.000 A) di qua vung tiép xdc gitra hai dau ray dé 1am cho ray néng chay, trong
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cuing thoi gian d6, c6 mot luc nén khoang 25 tan dén 34 tan, ép cho hai dau ray dinh lién
lai (TCVN 13965-2).

Con trong phuong phap han nhiét nhém, ray dugc han bang phan tng nhiét véi oxit st
lam chat oxi hoa va bot nhém 1am chat khir (TCVN 13965-1), can st dung khuon dé bd
sung kim loai vao khe h¢ gitta 2 dau ray nén c6 ban chat twong ty nhu mét qua trinh duc
va do d6 co cac khuyét tat han dic trung tuong tu nhu qué trinh duc.

Ca hai phuong phap han nay déu co dic diém Ia ray duoc cit vudng goc (khong vat mép
nhu han két cau) nén séng siéu am khi cham vao cac sai 15i nghiém trong nhu han khong
ngau (hai vat liéu khong hoa tan voi nhau dé tao thanh méi lién két dong nhat) khé quay
tro vé dau do.

3 CAC SAI LOI PAC TRUNG TRONG HAN CHAY GIAP MEP RAY

Ban chat phuong phap han nhiét nhom twong tu nhu qua trinh duc nén céc sai 16i dic trung
ctia moi han nhiét nhdm ciing twong tu nhu duc, nghia 1a bao gom cac loai rd khi, ngam xi,
han khong ngau va co ng6t. Con sai 13i dic trung trong han chay giap mép chi ¢ han khong
ngau do hai dau doan ray duoc lién két truc tiép voi nhau, khdng sir dung vat liéu bo sung.
Nho vay, phuong phap thir nghiém siéu &m méi han nhiét nhom ciing ¢ thé duoc sir dung
cho méi han ray dugc han chay giap mép.

Ré khi Ré khi trong méi han nhiét nhém hinh thanh do

porosity khi hoa tan trong kim loai long hay hoi 4m xuat
hién trong qué trinh han khéng thoat ra kip va bi
ket lai bén trong viing han. Hoi am nay c6 thé c6
ngudn goc tir khudn, trong oxit trén bé mat ray hay
trong vat liéu b6 sung. Do dac tinh hinh thanh nay,
rd khi co thé xuat hién ca bén trong 1an trén bé mat
ctia mdi han.

Ngdm xi Han nhiét nhdm sir dung mot s6 vat liéu dé bao vé

slag kim loai long khong tiép xic véi khong khi ciing

inclusions nhu dé bao dam co tinh ctia mdi ndi sau khi han.

Céc thanh phan nay c6 thé khong kip noi Ién trén
trong qua trinh dong dac cua kim loai han, tao
thanh 16i nga@m xi va lam giam kha ning chiu luc
ctia méi han. Ca hai sai 15i rd khi va ngam xi déu
c6 bé mat phan gigi gitra sai 16i va kim loai co ban
la dang cong, thuan lgi cho chum tia siéu &m phan
Xa tré vé theo hudng cii, nghia 14 s& dé dang phan
Xa tré vé dau do.
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Co ngot Hién tuong kim loai bi giam thé tich khi nguoi tur
shrinkage nhiét d6 ¢ trang thai long ban dau dén nhiét do
déng dic, giam thé tich khi chuyén tur trang thai
long sang rin va tir nhiét do dong dac xudng nhiét
d6 moi truong. Truong hop kim loai long khong
duoc bd sung ddy du trude khi dong dic dé tao
thanh méi lién két dong nhat, méi han s& cé chd
trbng do co ngét. Pay 1a sai 16i nghiém trong
nhung it gap do thiét ké khuén han nhiét nhom
thuong di duoc xac nhan vé chat luong thiét ké
trong qua trinh chirng nhan quy trinh han.
Khuyét Trong han nhiét nhdm cé st dung khudn ghép
tdt ban chtra kim loai ¢ dau thanh ray. Trong mét sb
nguyét truong hop, kim loai long co6 thé bi rd ra ¢ phia
flashing dudi khudn, 16i ra & phan day cia mdi han. Phan
or finning 16 ra nay c6 thé quan sat duoc bén dudi dudng ray
va gay ra tap trung tng suat va lam xuét hién
khuyét tat diac trung 1a khuyét tat ban nguyét.
Khong Khong ngdu la khuyét tat méi han do kim loai
ngau khong du nhiét do dé két dinh lai voi nhau. Cac
lack of nguyén nhan chinh thuong do gia nhiét vat ligu
fusion khong du trude khi ép lién két trong han chay giap
mép, do qué trinh han khéng khir dugc oxyt, tap
chat trén bé mat lién két ...

4  TRUNG TAM KY THUAT 3 VA THU NGHIEM SIEU AM MOI HAN RAY

Vi cac khuyét tat han dic trung néu trén, kho khan 16n nhat caa qué trinh kiém tra siéu
am mdi han ray la phai bao ¢am phat hién duoc tat ca cac khuyét tat khdng ngau co phuong
vudng goc véi duong ray (cac khuyét tat con lai nhuw r6, xi ¢ bé mdt cong nén cd thé phéat
hién dé dang bang cham tia siéu am xung phan héi théng thurong).

Véi ly do nay, mau chuan ciing nhur mau x&c nhan gia tri str dung caa quy trinh thir nghiém
siéu am mdi han ray phai chia nhitng bé mat phan xa vuéng goc véi ray ¢é md phong cho
khuyét tat khdng ngau & nhitng vi tri khac nhau trén mat cat ngang cua ray.

Théach thac 16n nhat trong quét kiém tra 1a chd dé phat hién khuyét tat nam vudng goc bé
mat ray phai st dung ki thuat tandem va pitch-catch, nghia 1a phai di chuyén cuing mot Itc
hai dau do theo mét quy luat xac dinh dé bao dam néu c6 khuyét tat thi niang luong siéu
am tir dau do phét, sau khi cham vao bé mat khuyét tat s& phan xa trg vé dau do thu.
Trong qué trinh chuan bi va trién khai viéc thir nghiém siéu &m méi han duong ray, Trung
tam Ky thuat 3 da xay dung quy trinh riéng cho du an va dau tu thém cac thiét bi chuyén
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dung, trong d6 quan trong nhét 14 mau chuan déi ching dé cai dat do nhay ciing nhu xac
nhan gié tri st dung cua quy trinh va bo ga chuyén ding dé di chuyén dau do theo k§ thuat
tandem.

Quy trinh thir nghiém nay da dwoc xac nhan gia tri sir dung va da thuyét phuc duoc nha
thau cling nhu tu van giam sét du an chap nhan dé sir dung trong viéc thir nghiém siéu am
mdi han dudng ray tuyén metro sé 1 tai TP. H6 Chi Minh.

Dua trén yéu cau k§y thuat cua dy &n metro sé 1 va tiéu chuan EN 14730-1, quy trinh thu
nghiém siéu &m méi han ray quy dinh méi méi han duoc quét kiém tra 7 1an, mdi lan quét
mét khu virc khac nhau bang nhitng dau do siéu &m khéc nhau va phai phat hién dugc tat
ca nhitng khuyét tat nhan tao mé phong cho khuyét tat han dic trung cua timg ving duoc
quét kiém tra. Nhitng budc quét kiém tra chinh caa quy trinh (khéng bao gém budc kiém
tra khuyét tat nam song song bé mat ray) c6 thé tom tit trong bang sau:

STT So @6 quét M0 ta
n Kiém tra khuyét tat khong phang ¢ nam ray
bang dau do do6i 70 do
T _D _______ Kiém tra khuyét tat phang ¢ nam ray bang 2
2 2 e dAu do don 70 d6 mot phat va mét thu (pitch-
—= {/ catch)
3 Kiém tra khuyét tat phang than ray bang 2 dau
do don 45 d0 theo ché @6 tandem
A Kiém tra viing chinh giira chan ray bang 1 dau
do don 45 d6 tir ca 2 bén moi han
. - __ — Ll Kiém tra viing gitra ciia 2 bén chén ray bing
= i = B e I dAu do don 70 d6 tir ca 2 bén méi han
6 Kiém tra viing ngoai cua 2 bén chan ray bing
1 dau do don 70 do tir ca 2 bén moi han

Chuan ddi ching va chuan xéac nhan gié trj sir dung cua quy trinh 1a nhiing 15 day bang,
vé6i duong kinh 5 mm hodc 10 mm trong mat cat ngang thanh ray, vudng goc bé mit &
nhitng vi tri xac dinh theo yéu cau k¥ thuat cia du an metro s6 1 va EN 14730-1.
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5 KET QUA

Véi quy trinh thir nghiém da duoc nghién cau c6 day da co so ly thuyét, co sé phap Iy va
d3 duoc xac nhan gia tri sir dung, cac quy trinh, phwong phéap thir nghiém siéu &m méi han
ray duong sat caa Trung tam K§ thuat 3 da dugc Van phong Céng nhan chat luong quéc
gia (BoA) cong nhan phu hop cac chuan myc quy dinh theo TCVN ISO/IEC 17025 - Yéu
cau chung vé nang lyc cia phong thir nghiém va hiéu chuan, s cong nhan VILAS 004.

Viéc nghién ciru trién khai thanh cong phuong phap kiém tra siéu &m méi han ray duong
sat da gitp Trung tdm K§ thuat 3 vuot qua nhiéu to chtc trong va ngoai nudc trong viéc
thuyét phuc nha thau, tu van giam sat va cac bén lién quan dé cung cap dich vu nay cho du
an, qua d6 khong chi gop phan bao dam do tin cay hoat dong cua hé thong duong sat ma
con gop phan nang cao uy tin cua cac phong thi nghiém Viét Nam trong viéc trién khai
nhitng ky thuat kiém tra, thir nghiém méi cho nhitng céng trinh trong diém cua dat nuéc.

Bé gd dau do B¢ gd dau do
70 do pitch-catch 45 do tandem

— Y 4
::-}-;?:J::::::: | E:i 5 I

B¢ gd ddu do tandem va hinh dnh
kiem tra siéu am mai han ray tuyén
metroso 1 TP. HCM

E SR

TAI LIEU THAM KHAO
[1] EN 14730-1:2006 + A1:2010 — Railway Applications - Track - Aluminothermic
welding of rails - Part 1: Approval of welding processes.
[2] TCVN 13965-1:2024 Ung dung dudng sat — Han ray — Phan 1: Han nhiét nhom.
[3] TCVN 13965-2:2024 Ung dung dudng sit - Han ray - Phan 2: Han chay giap mép.
[4] https://Ivisco.com.vn/2021/07/29/kiem-tra-moi-han-thanh-ray-cua-cau-truc-va-
duong-sat/.
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PANH GIA TINH TRANG CACH PIEN
CUA CAP PIEN TRUNG THE- CAO THE
THONG QUA THU NGHIEM PHONG PIEN CUC BQ PD

Tran Thé Manh, Mai Hoang Vén,
Cong ty CP Day cap dién Viet Nam CADIVI

Email: manhtt@cadivi.vn; vanmh@cadivi.vn

Tom tit

Hé théng cdp ngam dién trung/cao thé dong vai tro huyét mach trong mang lwdi truyén tdi
va phdn phéi dién ning. Sy suy giam chdt lwong cia cach dién la nguyén nhdn hang dau
dan dén sw c6 hwedi dién. Bai nay trinh by téng quan vé phwong phdp thir nghiém phdng
dién cuc bg, phdn tich nguyén 1y hoat dong, tam quan trong cua chi tiéu nay, di sdu vao
hién twong "cdy mede” (water treeing) trong cdp XLPE, cdc tiéu chudn quéc té dp dung va
phwong phdp thir nghiém phé bién hién nay.

Tuwr khoa

Phéng dién cuc bé (Partial Discharge - PD); cdp trung/cao thé; cach dién; cap XLPE;
hién twong cdy nuoc (water treeing); cdy dién (electrical tree).

1  GIOITHIEU VA SU CAN THIET CUA THU NGHIEM PD!
1.1 Phoéng dién cuc b PD

Phong dién cuc bd dugce dinh nghia la sy phong dién nhd xay ra bén trong hodc trén bé mat
ctia vat liéu cach dién, két ndi mot phén gitta hai dién cuc dan dién. Trong hé théng cap
ngam, dic biét 1a cap c6 16p cach dién bang polymer nhw XLPEZ hién tuong niy thudng
xuat hién tai cac diém c6 bot khi (voids), tap chét, hodc cac diém khuyét tat sinh ra trong
qua trinh san Xuat, van chuyén va thi cong (ddc biét tai cac hop ndi va dau cap).

1.2 Tai sao can thue hién thir nghiém nay?

. Qud trinh suy hao khéng thé phuc héi: Cac xung PD giai phong ning luong duéi
dang nhiét, anh sang, Am thanh va cac hoa chat an mon (nhu ozone). Theo thoi gian,
chung "an mon" 16p cach dién tir bén trong, 1am mo rong cac 16 hong.

e Phdt hi¢n sém khuyét tit: Khac vé6i thir nghiém chiu dung dién ap cao (Hi-pot test)
chi cho két qua "DPat hodac Khong Dat" tai thoi diém do, thu nghi¢m PD la phuong
phap chan doan du doén (predictive). N6 cho phép phat hién cac khuyét tat rat nho
trude khi chiing phat trién thanh sy ¢d phong dién hoan toan (breakdown).

o Nghiém thu chat lwgng thi cong: Hau hét cac su co cap ngam khong ndm & ban than
s01 cap ma nam & cac phu kién (hop noi, dau cép) do 161 thi cong cua con nguoi (cat

1 PD: Partial Discharge - Phong dién cuc bo
2 XLPE: Cross-linked Polyethylene
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pham 16p ban dan/cach dién, dé lot bui ban, bot khi). Thir nghiém PD sau khi lap dit
gitip dam bao chat lwong thi cong dat yéu cau chuan trude khi dong dién.

2 TAM QUAN TRONG CUA CHI TIEU PD TRONG QUAN LY TAI SAN LUOI
PIEN

Chi tiéu murc phong dién cuc b (thuong duoc do bang don vi picocoulomb - pC) 13 mot
trong nhirng théng sé quan trong nhat dé danh gia "strc khoe" ciia hé thong cap.

2.1 PDanh gia rii ro va 1én ké hoach bao tri

Viéc theo do1 xu hudng (trend) cua PD theo thoi gian cho phép nguoi quan ly ludi dién
biét duogc toc do 1ao hoa cua cap. Tt dé chuyén doi tir chién lugc "bdo tri khac phuc"
(hong moi stra) sang "béo tri theo tinh trang™3, gitp tiét kiém chi phi khong 10.

2.2 Ngin ngira sw ¢6 mat dién dién rong

Sy ¢b nd hop ndi cap ngdm cao thé thudong giy ra gian doan cung cap dién nghiém trong
va mat nhiéu thoi gian dé khic phuc. Kiém soat tt chi tiéu PD gitip giam thiéu t6i da rai
o nay.

2.3 Téi wu hoa tudi tho thiét bi

Néu phat hién PD sém tai mot hop ndi, chi can thay thé hop ndi d6 thay vi phai thay thé
toan bo tuyén cap khi sy c¢b di lan rong.

3  HIEN TUQNG "CAY NUGC"* VA SU LIEN HE VOI PD

Trong cac hé théng cap cach dién bang polymer (nhu PE, XLPE) van hanh trong mdi
truong am w6t (chén ngam, ngap nudce), mot hién twong 1do hoa dic trung va nguy hiém
thuong xut hién 13 hién tuong “CAy nuwéc”.

3.1 Cay nuéec la gi?

Cay nudc khong phai 1a mot cai cay bang nudc vat 1y, ma 13 cac cau tric phan nhanh vi
mo, giéng hinh ré cdy hodc bui cay, hinh thanh bén trong 16p cach dién ran. Chung dugc
tao ra boi su két hop cua hai yéu t6:

* su hién dién cua do 4m (nudce);

*  dién truong xoay chiéu (AC stress).

Nudc khuéch tan vao bén trong 16p XLPE thong qua cac khuyét tat siéu nho, dudi tac dung
cua dién truong cao, cac phan tir nudc bi phan cyc va tao ra Uing suét co hoc vi mo, lam
dut gy cac chudi polymer, tir d6 tao thanh cac ranh dan chira day nudc.

8 Condition-Based Maintenance CBM
4 Water Treeing
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3.2 Chuyén héa tir "Cay nuéc" sang "Cay dién"®

Ban than cay nudc phat trién rat cham (c6 thé kéo dai hang nim dén hang chuc nim) va
khong sinh ra hién twgng phéng dién cuc by (PD) vi cac ranh nay duoc lap day boi
nuéc, khong co bot khi dé xay ra qua trinh ion hoa.

Tuy nhién, mdi nguy hiém thyuc sy nim & giai doan sau, mot khi cay nuée phat trién da 16n
hodc gip phai mot hién tuong qua dién ap (nhu sét danh, dong cat), n6 s& lam suy giam
nghiém trong do bén dién moéi tai vi tri d6. Khi dién truong cuc bd vuot qua gidi han, nudc
bén trong co thé bdc hoi, dé lai cac hdc rSng.

Luc nay, "Cay nwéc'"chuyén hoa thanh "Cay dién".

Ngay khi cdy dién hinh thanh, hién twong PD sé xuat hién véi cuwong d6 16m va téc do
pha hily 16p cach dién sé& dién ra rat nhanh (chi trong vai ngay hodc vai gid) dan dén danh
thing cap. Do d6, viéc do PD s& giup phat hién ngay thdi diém cdy nude vira chuyén hoa
thanh cay dién dé kip thoi cit dién va xir 1y.

4 NGUYEN LY HOAT PONG CUA THIET BI PO PHONG PIEN CUC BQ

Muc tiéu cua thiét bi do PD 1a nim bat dugc cac xung dong dién/dién ap cuc nho (tﬁn s6
cao tir vai chuc kHz dén vai chuc MHz) sinh ra tai vi tri khuyét tat, bi 1an trong dong dién
dung rat 16n cta soi cap.

Mot hé théng do PD co ban theo mach dién tiéu chuén bao gém cac thanh phén:
4.1 Nguon dién cao ap sach (HV Source)

Cung cap dién ap thir nghiém cho cap. Ngudn ndy phai c6 dang séng on dinh (khéng mang
theo song hai, xung dién ap hodc nhidu nén) dé tin hiéu PD do dugc phan anh dung tinh
trang cach dién.

4.2 Poi twong thir nghiém (Test Object - Cdp)
Dong vai tro nhu mot tu dién Cx.
4.3 Tu dién ghép (Coupling Capacitor - Cx)

Puoc mic song song v&i cap. Tu ¢ dién dung du 16n dé tao ra mot duong dan, co trd
khang thap do61 vdi cac xung PD (tan so cao), gitip cac xung PD chay qua mach do thay vi
chay nguoc vé ngudn cao ap.

4.4 B0 tré khang do lwong (Measuring Impedance / Quadripole)

Mic nbi tiép v6i tu ghép Cx (hodc ddi twong Cx). Bo ndy 1am nhiém vu chuyén d6i xung
dong dién PD thanh xung dién ap dé dwa vao thiét bi do.

4.5 Thiét bi xir Iy va hién thi (PD Detector)

Khuéch dai, loc nhidu va hién thi tin hiéu. Hién nay, cac thiét bi hién dai sir dung biéu dd
PRPD (Phase-Resolved Partial Discharge) — phan tich xung PD theo goc pha cua dién ap

5 Electrical Tree
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tan sd cong nghiép (50 Hz/60 Hz) dé nhan dién chinh xac loai khuyét tat (do bot khi, do
vang quang, hay do phan 16p).

5 THU NGHIEM PD THUONG XUYEN® TAI NHA MAY

Khac véi thir nghi¢ém dién hinh” hay thir nghi¢ém mAu® chi thyc hién trén mot doan cép
dai dién, thir nghiém thuong xuyén (Routine Test) bt budc phai thuc hién trén 100 % cac
cudn/rulo cap sau khi hoan tit qué trinh san xuat. Myc dich chinh 14 kiém chimg d6 hoan
hao cta toan bd chiéu dai soi cap, dic biét 1a danh gia chit luong cia qua trinh dun ép
nhiéu 16p va luu héa lién tuc (ddy chuyén CCV).

5.1 Yéu ciu khit khe vé ha ting va thiét bj thir nghiém

Pé do luong chinh xac cac xung PD vé6i bién do cuc nho (dudi 5 pC) trén mot rulo cap dai
hang ngan mét, c6 dién dung rat 16n, ha tang phong thir nghiém tai nha may phai dap tng
cac tiéu chuan k§ thuat nghiém ngit:

*  Phong thir nghiém boc thép (Iong Faraday): Mbi trudng cong nghiép ludn tran ngap
nhiéu dién tir (EMI) tir may moc, bién tan, can truc. Long faraday 1a 16p 4o giap cach
ly nhiéu bét budc, ddm bao mirc nhiéu nén (background noise) cua hé thong do ludn
& muc nhé hon hodc bang 1 pC;

*  Hg théng nguon cong huwong xoay chiéu (AC resonant test system): Dé cung cap du
cong suat cho tai co tinh dung 1én (rulo cap) ma khong yéu cdu ngudn cap qué 16n,
nguoi ta sir dung mach cong hudng (thuong diéu chinh tan s hodc bién tré khang
cudn cam) dé dat trang thai cong hudng voi dién dung cia cap, tao ra dién ap thu
nghiém sach, dang sin chuan;

*  Dau két néi cdp (cable test terminations): dé tranh hién tugng phong dién vang quang
(Corona), 1am nhidu hoan toan két qua PD, hé théng dau cach dién bao boc dau cap
de tang cuong do bén dién moi, ngan chan phong dién bé mat tai diém cat cap, boc
tach ban dan.

5.2 Quy trinh do va tiéu chuin d4nh gia

Qua trinh thir nghiém phai tuin tht nghiém ngit cac tiéu chuan qudc té (nhu tiéu chuan
quéc té IEC, Anh BS, Chau Au EN, Nhat JIS hoic Trung Qudc GB), phd bién nhat 1a IEC
60502-2 (4p dung cho cap trung thé) va IEC 60840 (ap dung cho cap cao thé).

Mot chu trinh do theo tiéu chudn thuong dién ra qua hai giai doan lién tiép:
(a) Giai doan chiu dung dién dp cao (High-Voltage Withstand)

bién ap dugc nang 1én murc rat cao (vidu 2,5 * Up hoac 3,5 * Uy, trong do Uy 1a dién
ap pha dinh mirc) va giir trong mot khoang thoi gian nhét dinh (vi du 5 phat hodc 30

® Routine test
" Type test
8 Sample test
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phut). Giai doan ndy nham "kich hoat" cac khuyét tat an néu co, hoic gay danh thing
mang cach dién tai nhitng diém qué yéu.

(b) Giai doan do lwong PD (PD Measurement)

Ngay sau khi két thic thoi gian thir chiu dung, dién 4p duoc ha xudng mirc do ludng
(thudng 14 1,73 * Up hodc 1,5 * Uo). Tai muc dién 4p nay, thiét bi s& ghi nhan mic do
phong dién cuc bg.

(¢) Tiéu chuin chép nhin

Luogng phong dién cuc bo (PD level) 16n nhat ghi nhan dugc khong duge vuot qua
giéi han cho phép. Thong thudng, tiéu chuan IEC yéu cau mic PD < 5 pC hodc PD
< 10 pC tuy theo cap dién ap.

5.3 Cac khuyét tit trong qua trinh san xuat thwong dwoc phat hién

Thong qua routine test, cac k§ su quan 1y chat lugng co thé phat hién va sang loc cac 15i
nghiém trong sinh ra trong qua trinh din ép cach dién XLPE, bao gom:

*  bot khi (voids): hinh thanh do qua trinh tach khi khong triét dé hodc 16i nhiét do trong
ong luu hoa;

*  tap chat (impurities/ambers): hat nhwra chay khét hodc hat bui lot vao budng dun;

*  khuyét tat mit phan cach (interface defects): su gb ghé, gai nhon (protrusions) xuit
hién ¢ bé mat tiép xuc gitta 16p ban dan trong/ngoai va 16p cach dién XLPE, giy ra
su tap trung dién trudong cuc doan.

Trong trudng hop phat hién ruld cap khong dat chuin PD, hé théng do ludng tai nha may
con duge tich hop tinh ning dinh vi diém 18i (fault location) dya trén nguyén 1y phan xa
xung (Time Domain Reflectometry - TDR). Bang cach do thoi gian xung PD truyén tir diém
khuyét tat vé hai dau cap, k¥ su c6 thé tinh toan chinh xac vi tri 161 nAm ¢ mét thtr bao
nhiéu trén ruld dé tién hanh cat bo, toi vu hoa vat tu va dam bao khong mot doan cap 16i
nao duoc xuit xudng.

6 THU NGHIEM HIEN TRUONG?®

Viéc mang mdt tram ngudn c6 tan s cong nghiép 50 Hz khong 16 ra hién truong dé thu
nghiém cap dai 12 bat kha thi do cong suat phan khang ctia cap qua 1on. Do d6, cac phuong
phap thir nghiém tai hién truong (offline) hién nay st dung cac cong nghé thay thé ngudn:

6.1 Phwong phap VLF (Very Low Frequency)

e Nguyén ly: Sit dung ngudn xoay chiéu co tan so rat thap, thuong 1a 0,1 Hz thay vi
50 Hz. Viéc giam tan s di 500 1an gitp cong sut ngudn yéu cau ciing giam di 500
lan, 1am cho thiét b tré nén nho gon, coO thé dat trén xe tai nho.

9 Field test
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e  Uu diém: Pho bién, chi phi hop 1y. C6 thé két hop dé 1am ca phép do ton hao dién
moéi (Tan Delta) va dinh vi diém PD (TDR - Time Domain Reflectometry) chay doc
theo chiéu dai cap.

6.2 Phwong phap DAC (Damped Alternating Current)

. Nguyén Iy: Nap cap (tu dién) bang mot ngudn dién ap DC dén muc dién ap thir
nghiém, sau d6 dong cat qua mot cudn cam dé tao ra mot chudi dao dong xoay chiéu
tat dan (damped ringing) vé6i tan sb tir 20 Hz dén vai trim Hz (rat gan véi tan sé van
hanh thuc té).

. Uu diém: Thiét bi rat nhe, dién ap thir nghiém tac dong 1én cap rat gidng véi didu
kién van hanh 50 Hz, cho két qua biéu do PRPD chinh xac. It giy Gmg sudt pha hay
1én cép gia cbi so v6i phuwong phap VLF.

6.3 Do PD online (truc tuyén)

Puoc thuc hién khi cdp dang mang dién van hanh. Str dung cac cam bién dong dién tan s6
cao (HFCT) kep vao day ndi dat ciia man chin cap, hodc cam bién dién tir (TEV/UHF).

e Uu diém: Khong can cat dién.

e Nhwoe diém: Nhidu moi truong rat cao, dd nhay kém hon phuong phép fline, khong
thé dinh vi chinh xac vi tri khuyét tat trén soi cap dai (chi phat hién dugc quanh khu
vuc hop néi).

7  CAC HINH THUC THU NGHIEM PD THEO TUNG GIAI POAN

7.1 Thir nghiém tai nha may san xuit (factory test)

. Muc tiéu: Kiém tra chat lugng cach dién ngay sau khi san xuat, dam bao khong co
khuyét tat noi tai.

. Phwong phdp: Thit nghi¢m PD theo IEC 60270 (do dién tich phong dién dang pC)
va sit dung tu ghép (coupling capacitor) hodc cam bién HFCT dé phat hién tin hiéu
PD.

. Tiéu chudn dp dung: 1IEC 60502-2 va cac tiéu chuan IEC lién quan.
7.2 Thir nghiém tai trung tam thir nghiém doc lap (independent laboratory test)
e Muc tiéu: Panh gia chét lugng 16 cap trude khi dua vao sir dung.

. Phwong phdp: Thir nghiém PD trong diéu kién phong thi nghiém véi thiét bi chuyén
dung va do & phan tich pho tin hiéu PD d¢ xac dinh ngudn gdc khuyét tat.

. Tiéu chudn dp dung: IEC 60270, IEC 60502-2, TCVN 9618-21:2013 (lién quan dén
thir nghiém cap dién).

7.3 Nghiém thu tai hi€n truwong (on-site acceptance test)

e Muc tiéu: Dam bao cap sau khi lap dat khong bi hu hong trong qua trinh van chuyén,

kéo cap, hodc dau ndi va xac nhan h¢ thong san sang van hanh an toan.
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8

Phwong phdp: Thir nghiém PD online/offline bang thiét bi di dong. Két hop véi thir
dién ap xoay chiéu VLF (Very Low Frequency) dé kich hoat PD va ghi nhan tin hiéu.
Dung cam bién HFCT gén tai ddu cap hodc ti dién dé phat hién PD.

Tiéu chudn dp dung: 1IEC 60270, IEC 60502-2, hudng din ciia EVN vé nghiém thu
cap ngam trung thé.

KET LUAN

Thir nghiém phoéng dién cuc bo (PD) 1a mot cong cu tinh vi va dic luc nhit hién nay trong
cong tac chan doan, danh gia chat lugng cach dién cua hé thdng cap trung thé va cao thé.
Viéc hiéu rd ban chit cta cac khuyét tat (nhu bot khi, sy hinh thanh cdy nuéc va cy dién),
nam ving nguyén ly thiét bi va ap dung dung phuong phap thir nghiém (VLF, DAC) khong
chi gitp phét hién sém cac nguy co tiém an ma con la nén tang dé xdy duyng mang lui
dién thong minh, van hanh an toan va tin cay.

TAI LIEU THAM KHAO

Viéc thir nghiém va danh gia su kién phong dién cuc b PD phai tuan thu nghiém ngdt cac
tiéu chuan quéc té dé dam bao tinh khach quan va an toan:

[1]

[2]

[3]

[4]
[5]

IEC 60270 Cac tiéu chuan ctua Uy ban K¥ thuat Pién Qudc té IEC, 1a nén tang va
quan trong nhat vé k¥ thuat do luong phong dién cuc bd dung cho cac thiét bi dién
cao ap noi chung.

IEC 60502-2 Tiéu chuan cho cap dién lyc co 16p cach dién ép dun dién ap tir 1 kV
dén 30 kV (cap trung thé).

IEC 60840 Tiéu chuan cho hé théng cap dién luc c6 16p cach dién ép dun cap dién ap
trén 30 kV dén 150 kV (céap cao thé).

IEC 62067 Tiéu chuan cho hé théng cap siéu cao thé (trén 150 kV dén 500 kV).
IEEE 400.3 Hudéng dan thir nghiém hién truong (field testing) phong dién cuc bo cho
hé théng cap dién lyc. [tiéu chuan ciia Hiép hoi K su Dién-Dién tir Hoa Ky IEEE.

Theo tiéu chudn IEC d6i véi thik nghiém nghiém thu tai nha mdy (Routine test), mirc PD
cho phép thuwong phai nho hon 5 pC hoac 10 pC ¢ murc dién dp quy dinh (thuong la
1,5 * Up dén 2 * Uo, cu thé 1,73 * Uy).
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THU NGHIEM PQ DAI PHA HUY VAT LIEU CTOD

Pham Vin Ut,
Trung tam K§ thuat Tiéu chuan Po lwong Chat lweng 3
Email: ut.pv@quatest3.com.vn

1  GIOI THIEU

Hau hét c4c thir nghiém co tinh truyén théng chi tap trung vao nhimng dic tinh tinh cta vat
liu nhu d6 bén kéo, giéi han chay, d6 gian dai... Nhitng chi tiéu thir truyén thdng nay chi
cho biét vat liéu hoat dong nhu thé nao trong diéu kién hoan hao.

Nhung bén canh d6 con 6 nhitng dic tinh chwa dugc quan tdm: Vat liéu trong thyc té co

nhizng khiém khuyét 1a cac vét nizt nhd, nhiing tap chat, sai 16i han. Dudi tac déng cua ing

sudt, nhiing khuyét tdt nay co thé sé I6n dan trong qua trinh hoat déng sé dan dén huw hong

cau trac.

Thir nghiém truyén théng cho biét vat liéu hoan hao bén dén muc nao; con thir nghiém

CTOD cho biét vat liéu khong hoan hao s& hoat dong nhu thé nao khi co sy cb xay ra.

CTOD s& lam rd sy khac biét gitra mot vét nat nging phét trién va mot vét nut sé xé toac

toan b cau trdc.

CTOD la viét tit caa Crack-Tip Opening Displacement, tam dich 12 @6 mé réng khe

hé dau vét nit, thuc chat 1a bién dang tong (bién dang dan hoi + bién dang déo) & vi tri

gan dinh vét nit ban dau. Nhu vay, thir nghiém CTOD sir dung mau cd san vét nit, tac

dung tai thir va do chinh xac d6 mo rong cua vét nit trude khi vat lidu bi phéa hay.

V& nguyeén tac, mau thir CTOD khi chiu tai phai trai qua cac giai doan sau:

(a) giai doan dan hoi: vat liéu va vét nat bién dang dan hoi, nghia 1a khe ho rdnh cit va
khe ho dau vét nat tré vé gia tri ban dau khi bo tai trong ngoai;

(b) giai doan bién dang déo: vat lidu va vét nit bat dau bién dang déo, nghia 1a khong tro
vé trang thai ban dau khi bo tai trong ngoai;

(c) giai doan tGi han: diém ma vét nut tré nén khdng on dinh;

(d) giai doan gdy v&: mau bi pha huy.

Dinh vét nit thuc té . Khodng cach giira

\ 2 bé mat vét nit &

4 = =|J S
Dinh vet nit Iy tuong e ’

(a) (b)

Hinh 1. Cdc cach dinh nghia khac nhau cua gia tri CTOD
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Gia tri CTOD & duoc dinh nghia 1a khoang cach gita hai mat ddi dién caa dau vét nit,
trong d6 2 cach do phd bién nhat dugc thé hién nhu trén Hinh 1. Gia tri CTOD cang cao
nghia 1a kha nang chong lai su phat trién vét nat cua vat liéu cang tot.

Thir nghiém CTOD la mét phép thir phtc tap, c6 nhitng yéu cau nghiém ngit vé thiét b,
diéu kién thtr ciing nhur chuan bi mau thtr nghiém.

2  QUY TRINH THU NGHIEM CTOD
Go6m nhitng budc chinh nhu sau:
2.1 Giacong mau

Cat ph6i va gia cdng mau thir, thuong 1a mau udn 3 diém — SENB (Hinh 2) c6 rénh khia
(notch) tao bang may theo diing kich thudc va ty I tiéu chuan. Ranh khia c6 thé duoc tao
ra bang may cdng cu hoic gia cong tia lta dién (EDM).

Machined notch
\

. \vkﬁ Aa'L“B 7
Fatigue crack— - W=ZB,[

. ‘Section through
notch

I: :!:

4.68B 4.68

Hinh 2. Mau CTOD mat cat ngang chiz nhat

2.2 Tao vét nit ban dau do méi (Fatigue Pre-cracking)

Str dung may thir moi thiét 1ap tai trong chu ky (cyclic loading) dé tao ra mot vét nut tu
nhién, sic nhon, phét trién tir day rinh khia gia cong nhu Hinh 3.

4

Load

Machined
notch

I

Fatigue crack

>

Time
_Hinh 3. Tgo vét nit méi trén mdu thi. Vét nit méi durgc tao ra ¢
dau cua ranh (gia cong co) bang cach s dung tdi trong chu ky (méi).
2.3 Tién hanh thir nghiém - thir bé gay
Tién hanh gia tai tinh (thuong 1 uén 3 diém) véi toc 46 duoc quy dinh, dugc kiém soét
chat ch&. Hé thdng phan mém sé& ghi lai lién tuc biéu do twong quan giita lrc tac dung (P)
va d6 mo miéng ranh khia (CMOD) - Hinh 4.
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2.4 Do chiéu sau vét nirt thuc té (Post-test Measurement)

Sau khi thir xong, néu mau chua gay roi, tiép tuc bé gay hoan toan mau. Quan sat mat gay
duéi kinh hién vi hoic dung cu chuyén dung dé do chinh xac chiéu sau vét nit moi ban
dau tai nhiéu diém theo quy dinh (Hinh 5).

TO3(mm)

Hinh 4. Minh hea céch lip ddt va biéu do twong quan P - CMOD

“«

f1af2 af3 afé afs af6 af? afg af9
w

3

Hinh 5. So db do vét niit trén mar giy dé xac nhan gia tri phép thie

2.5 Tinh toan két qua
Dua vao dic tinh caa biéu d6 P - CMOD, kich thuéc miu do thuc té va chiéu sau vét nat,
sir dung céc cdng thirc toan hoc trong tiéu chuan dé tinh toan ra gia tri CTOD.

Trong qud trinh thir nghiém, dit liéu duoc ghi lai ty dong trén biéu dd tai trong P theo
chuyén vi CMOD. Hinh 6 minh hoa cac hinh dang dudng cong khéac nhau cé thé duoc tao
ra trong do:

a)  thir nghiém theo 6 mau bi gay theo kiéu gion vai rat it hoac khdng cé bién dang déo;
b)  thé hién hién tuong "nat dot ngot” (pop-in).

Nghia 1 vét nat gion xuat hién nhung chi lan truyén mot khoang ngén truée khi bi chan
lai trong vat liéu cimg hon - diéu nay c6 thé xay ra nhiéu lan va tao ra dudng cong ¢ dang
rang cua hodc vat liéu sau mét lan nat dot ngot tiép tuc bién dang kiéu déo cho dén khi
gdy, twong ty nhu trong (c), cho thay hanh vi hoan toan déo.

Trong qué trinh thir nghiém mau thir quy trinh han, vi tri caa vét cit trong ving anh huong
nhiét (heat affected zone - HAZ) caa mdi han hozc trong kim loai co ban rat quan trong, vi
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vét nit moi nam sai vi tri s& khong dai dién cho ving can quan tdm va 1am cho viéc thu
nghiém tré thanh khéng hop €.

(a) brittle - (c) ductile
fracture Ll failure

Load —

Displacement
(crack opening)

Hinh 6. Duwong cong tdi trong theo d¢ djch
chuyén khe n#t thé hi¢n ba kiéu hanh vi gay vé.

Pé chic chan rang dau vét nat nam chinh xac trong ving quan tam, mau can dugc danh
bong va tam thuc (etching), sau d6 kiém tra cau tric kim loai bang kinh hién vi kim twong
(metallographic microscope) truéc khi gia cong ranh cat va tao vét nat moi. Viéc kiém tra
cling c6 thé duoc thuc hién sau khi bé giy dé xac nhan lai tinh hop 18 cua két qua the
nghiém.

Sau khi mau duoc bé gy, bé mit giy duoc Kiém tra dé dam bao rang vét nat moi c6 mit
trude twong d6i thang. Céc (ng suat du c6 trong méi han [13] cé thé lam cho mat trude
cua vét nit moi khong déu - néu diéu nay khdng kiém soét tot, thir nghiém cé thé khong
hop 1&. Pang tiéc 1a cac nguyén nhan gay ra 15i thir nghiém nay chi c6 thé duoc xac dinh
sau khi thir nghiém hoan tat va bé mat vét nit duoc kiém tra.

Trong thir nghiém CTOD, céc dit liéu can duoc thu thap phai c6 ca nhitng dit liéu cia phép
thir nghiém kéo tinh. B&o céo thir nghiém CTOD c¢6 thé bao gom céc thong s6 K, J va gia
tri CTOD (§). Cong thirc tinh toan cac gia tri nay kha phuc tap, phu thudc vao loai mau,
loai tai trong tac dung cling nhu dic trung chdng lai su hinh thanh va bat dau lan rong cua
vét nut cua vat liéu. Chi tiét vé cach tinh toan ciing nhu dénh gia tinh hop & cia phép thu
dugc trinh bay chi tiét ¢ cac tiéu chuan vé phuong phéap thtr nghiém &p dung.

3 PHUONG PHAP THU CTOD
Hién nay, cAc tiéu chuan phuong phap thir CTOD thuong duoc sir dung 1a:

(@) BS 7448 Parts 1-4: Fracture Mechanics Toughness Tests - Thur nghiém d6 dai gay,
cha yéu ap dung cho thép két cau trong dé tap trung vao thir nghiém méi han.

(b) ASTM E1820: Standard Test Method for Measurement of Fracture Toughness -
Phuong phép thir nghiém tiéu chuan do do dai gy, &p dung cho nhiéu loai vat liéu,
nhiéu dang mau thir va cac quy dinh vé x4c nhan thong ké
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(c) 1SO 12135: Metallic Materials - Unified Method for Fracture Toughness Testing -
Vit liéu kim loai - Phuong phap théng nhat dé thir nghiém d6 dai gay, cha yéu ap
dung cho danh gia chit lwong vat liéu trong cac (ng dung quan trong.

4  TRUNG TAM KY THUAT 3 VA THU NGHIEM CTOD

Hién nay Trung tdm Ky thuat 3 12 mot trong nhirng don vi dau tién cua Viét Nam co ning
luc cung cép day du dich vu thir nghiém CTOD tir viéc chuan bi mau dén viéc danh gia
cau trac té vi trude va sau khi ther, dic biét khi can danh gia pham vi hat thd trong ving
anh hudng nhiét GCHAZ (Grain coarsened heat affected zone).

Trung tdm c6 thé thir nghiém CTOD cho vat liéu kim loai va mbi han véi chiéu day 1én
dén 110 mm tai nhiét do trong khoang tir -70 °C dén nhiét d6 phong va tai nhiét do
-196 °C. Phép tha CTOD nay di duoc cong nhan phl hop véi tiéu chuan ISO/IEC
17025:2017 voi mé s6 VILAS 004 va da dap ang cac yéu cau khit khe cua cac chi dau tu
cling nhu cac don vi tu van giam sat la cac t6 chire dang kiém ndi tiéng thé giéi nhu Lloyd's
Register (LR - Anh), Det Norske Veritas (DNV — Na Uy), Bureau Veritas (BV - Phap)....

Trong thoi gian qua, Trung tam Ky thuat 3 da cung cap dich vu thir nghiém CTOD cho cac
du an xay 1ap nganh dau khi, dién gi6 ma Viét Nam co6 tham gia nhw SHWE Gas Project,
Block B Gas Project, Gallaf 3 Project, Su tir Tring giai doan 2B, dy an mé Thién Nga -
Hai Au, du &n mo Pai Hung Nam, du 4n dudng dng dan khi © mén— L6 B... .

Hinh 7 va 8 la hinh anh thir nghiém CTOD loai SE(B) mau quy trinh han day 80 mm &
nhiét d6 - 20 °C véi hudng cat ranh 1a chinh gitra tam méi han tai Trung tam K§ thuat 3.

Trong Hinh 9 thé hién mat gdy mau thir da dugc thue hién. Bé mat vét nat moi phang, nhan
va vét niat phét trién theo hinh “canh cung” lién tuc, khdng bi gay khuc trén suét bién dang
la bang ching truc quan vé su hop 1é caa qua trinh tao vét nat moi ban dau cling nhu toan
bo qué trinh thir nghiém CTOD.

Clip gauge

) FILA1L 511 uﬁ( uﬁmm >
Hinh 7. Ranh cat tgi tam Hinh 8. Bé mdt pha hiy ciia mdu sau khi the

Trong qua trinh trién khai phép that CTOD, mét trong nhitng kho khan ma Trung tam K§
thuat 3 da ton kha nhiéu thoi gian va phai trai qua khong it 1an that bai 1a qua trinh tao vét
nirt moi ban dau.
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Kinh nghiém thuc té cho thay néu khong xtr 1i dugc @ng suat du thi khong thé tao duoc vét
nit moi cho vi tri méi han va ving anh huéng nhiét pht hop quy dinh. Hién nay, Trung
tam Ky thuat 3 tao vét niat moi (va ca thir bé gy CTOD) trén may Shimadzu Servopulser
300 kN/ 450 kN véi phan mém chuyén dung cua hang Shimadzu, c6 thé tao vét nit moi
vé6i chiéu dai vét nut tiy chon. Hé thdng sé tu dong dung khi vét nat moi dat dén gia tri
quy dinh.

Ngoai ra, phan mém tién tién nay con cho phép diéu khién qua trinh theo hé sé cuong do
ung suat trong qua trinh tao vét nat moi. Bieu nay thuc sy hiru ich vi moi quan hé phi tuyen
gitta chieu dai vét nit moi va hé so cuong do tng suat.

8 7420-001
LX
ng

Hinh 9. Mdu ths véi ranh cit tai ving HAZ va sw phan bé g sudat xung quanh mai han.

Bén canh thach thtc vé linh vuc co hoc, viéc 1ap ban dd ciu tric té vi (micro-map) dé xéac
nhan tinh hop 1€ vi tri rnh cit théng qua danh gia t6 chic té vi ving GCHAZ bang kich
thudc hat (grain size) theo ASTM E112 cling 1a mot thach thic trong thir nghiém CTOD
tai ving anh huang nhiét caa mdi han HAZ.

Trung tdm da xay dung quy trinh danh gia trudc va sau khi thir (Pre-testing & Post-testing
Metallography) phu hop véi cac yéu cau cuia EEMUA 1581,

i r ¥ -

Grain coasened HAZ
ASTM <5

s """""" | Grain coasened HAZ
| ASTM5-7

| Grain refined HAZ
| ASTM>7

Area Percentage

Grain coasened HAZ
ASTM <5

0

Grain coasened HAZ 100
ASTM 5 -7

Grain refined HAZ
ASTM > 7

N O

0

ol

Hinh 10. Bén dé vi cdu tric ving HAZ
Sketch micro-map of microstructures & grain sizes in HAZ

L EEMUA (Engineering Equipment and Materials Users Association) Publication 158: Construction Specification
for Fixed Offshore Structures
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5 KET LUAN

Tha nghiém CTOD la mét trong nhirng hoat dong nghién ctru trién khai thir nghiém theo
nhu cau x4 hoi thuc té cua Trung tdm K3 thuat 3. Véi muc tiéu 1a thay thé cho cac dich vu
phai thué nudc ngoai, gilp khach hang tiét kiém thoi gian ciing nhu chi phi cho kiém soat
chat lugng san pham cd yéu cau cao.

Trong nim 2025, Trung thm K¥ thuat 3 da thuc hién voi s luong khoang 140 mau thir
CTOD, cho thay két qua hoat dong cua Trung tdm da dan tiép can va phi hop véi cac chuan
muc qudc té, dap g duoc cac nhu cau cua doanh nghiép.

Day ciing 1a c6t mbc hoan thanh ching duong dau tién trong ké hoach nghién cau cua
Trung tam vé linh vyc thir nghiém co hoc pha huy (fracture mechanics) nhu cudng do tng
suat téi han ( fracture toughness K1C), tbc d6 phat trién nat moi ( fatigue crack growth
rate) cho cho céc vat liéu c6 do bén cao, tinh déo thap [10], [15] nhu vat liéu ray dung cho
cac du an duong sat do thi, duong sat toc do cao ma Viét Nam dang chuan bi trién khai
trong thoi gian toi.

Vi d6i ngii nhan sy hau hét 1a nhitng nguoi tré, c¢6 nang luc, nhiét tinh, trang thiét bi thu
nghiém kha hién dai va da dang, hé théng quan Iy chat lwong tot, Trung tam Ky thuat 3 tu
tin c6 du co sé k¥ thuat va ngudn luc dé thuc hién cam két luon déng hanh va hd trg cong
d6ng doanh nghiép trong viéc tiép can nhing ky thuat mai nham cai thién kha ning canh
tranh cho hang hda, dich vu cua Viét Nam trén thi truong trong nudc ciing nhu quc té.
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THU NGHIEM XAC PINH THAY POI CHIEU CAO
COT VUA TRONG QUA TRINH PONG KET CUA VUA KHONG
CO NGOT BANG THIET BI CAM BIEN DICH CHUYEN LASER
Tran Ngoec Sam,
Trung tdm Ky thuat Tiéu chuin Po lwong Chat lweng 3
Email: sam.tn@quatest3.com.vn

1  PAC TINH CUA VUA KHONG CO NGOT

Vita khong co ngdt! 1a mot loai vat lidu xay dung dic biét, duoc thiét ké dé khic phuc

nhugc diém cb hitu cia vira xi mang truyén théng 1a su co ngét thé tich trong qué trinh

déng ran. Pay 1a hon hop tron san bao gdom xi ming, cat min duoc tuyén chon, xtr 1y va

phéi tron véi cac phu gia dac biét.

(a) Pic diém k¥ thuat chinh ciia vira khong co ngét

. Gian né: diém khac biét cdt 16i naim ¢ kha ning gifn nd xay ra & giai doan sém dé
bl co ng6t, khi dong ran hoan toan co thé gidn né nhe hoic giir nguyén thé tich;

. Cwong dd nén cao: thuong dat tir 60 MPa trd 1én, tuy san pham co thé cao hon nita,
gia tri ndy cao hon nhiéu so vdi bé tong va cac loai vira;

. P chay léng tot: co kha ning ty san phing va len 16i vao cac khe hé nhé ma khong
can dam rung;

. Khong tach nwée: dam bao tinh dong nhat cua khdi vira trong subt qua trinh thi
cong;

. Khang va dap va rung dong: chiu duoc tai trong dong tir may moc va thiét bi cong
nghiép.

(b) Ung dung: Vira khong co ngét thuong duoc tng dung vao:

. Cong trinh ha tang: két ndi cac két cdu diic san; Lam gbi cau, khe co gidn, ¢d dinh
cac bu long neo cuong do cao;

?* *,C?:‘..-‘

v 2
3 -*‘\_..-:?.. :

. N )
PR - 4

. Lip dit thiét bi: 1am bé may, chan cot thép nha xudng, dudng ray may ciu;
Sira chira két cAu: tram va cac 15 rong (honeycomb) trong bé tong, cac hdc sau khi
rat cac ty xuyén san;

! Non-shrinkage grout.
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. Chong tham: do6 c6 ong thoat nudc san, cac vi tri mach ngung thi cong.

2 CAC YEU CAU THU NGHIEM CHINH CUA VUA KHONG CO NGOT

Chi tiéu thi nghiém Tiéu chuan ASTM Tiéu chuan TCVN
Do chay xoe ASTM C1437/ C939 TCVN 3121-3
Cuong do nén (28 ngay) ASTM C109 TCVN 3121-11
Do gian no
(2 trang thii: déo/déng rin) ASTM C827/ASTM C1090 TCVN 9204
Thoi gian ninh két ASTM C191 TCVN 3121-8

Bai viét nay dé cap dén phuong phéap thir dé xac dinh mot dic tinh quan trong cua vira
khong co ngot, 1a dJ gian no, dac biét 1a do gian nd ¢ trang thai déo (thay ddi chiéu cao cot
vita trong qua trinh dong két).

Vi¢c danh gia chinh xac mot dac tinh do gian no ¢ trang thai déo - lai gép kho khan do bd
thiét bi thi nghiém theo dung mé ta trong céc tiéu chuan nhu TCVN 9204 hay ASTM C827
hau nhu rat kho tim thay ¢ thi truong Viét Nam hién nay.

2.1 D9 giin né 6 trang thai déo (early age)

Thay ddi chiéu cao cot vira trong qué trinh dong két. Pay 1a phép thir do su thay doi
chiéu cao (gidn nd hoic co ngdt) cuia hdn hop vira ngay sau khi d6 cho dén khi no bit
dau ninh két cirng (set).
(@) Y nghia: Khi vira con uét, nude ¢ xu hudng bay hoi hodc bi cdt lidu hip thu giy co
ngot som (plastic shrinkage);
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(b) Tinh can thiét: Vi vita khong co ngét, phu gia gidn nd phai hoat dong ngay trong
giai doan nay dé bu dip luong thé tich bj mat di, dam bao vira ludn tiép xtc chit véi
ban ma thép;

(¢) Két qud: Thudng yéu cau d6 gidn né duong trong giai doan déo dé dam bao tinh dién
day khong tao vét nirt tai bién tiép xuc.

Theo tiéu chuan ASTM C827 va TCVN 9204 déu yéu cau str dung hé thong thiét bi do

khong tiép xtic nhu hinh minh hoa duéi day:

M3u thi nghiém va

qué bbng chi thi
H#& théng thiu kinh udn sén

Hé thiét bi quang hoc nay can dugc bo tri & trong mot phong tdi ¢ chiéu dai toi thiéu 5 m,
€0 man hién thi va mét hé thau kinh c¢6 d6 phong dai tir 90 dén 110 lan cung véi nguon
sang thich hop.

Trong thyc té, hién nay hé thiét bi nay hiu nhu khong con dugc cung cép trén thi truong,
nén dé co thé thir nghiém chi tiéu do co ngodt véi thiét bi nay 1a mot khé khin cho cac PTN.
Xuat phat tir yéu cau thir chi tiéu nay, PTN Xay dung Quatest 3 dé xuét quy trinh cai tién
sao cho pht hop véi tiéu chuan phuong phép thr.

3  THU NGHIEM PO CO NGOT CUA VUA THEO QUY TRINH XD.TC.1050
3.1 Co sé cia dé xuat

Theo tai liéu “Volume Stability and Cracking Potential of Prebagged, Cement-Based
Nonshrink Grouts for Field-Cast Connections” cta Carmelo Di Bella va Benjamin A.
Graybeal trén tap chi “Transportation Research Record (TRR)”, cac tac gia da khao sat su
tuong quan giita hai phuong phap do theo tiéu chuan va phuong phap cai tién bang cach
sir dung cam bién laser.

Hé cam bién laser khong nhing cho két qua twong duwong véi phuong phap trong tiéu chuan
ma con cho két qua va do 1ap lai kha tot, di€u nay co6 thé do han ché dugc su tac dong cta
con nguoi trong qua trinh thir nghiém.
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ASTM (827 - Early Height Change
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FIGURE 2 Results of (a) change in length determined with ASTM method and laser system method
and (b) comparison of change in length measured with ASTM method and laser system method.

3.2 Phwong an cia QUATEST 3

Dé giai quyét van dé&, PTN Xay dung da chuan bi quy trinh thr nghiém XD.TC.1050, trén
co s thay thé thiét bj do quang hoc bang cam bién dich chuyén laser, tuan thi hoan toan
cac y&u cau vé chuan bi mau va diéu kién thi nghiém theo TCVN 9204:2012.

a)  Chudn bi mdu: Mau duoc lay va tron theo muc 6.2 caa tiéu chuan TCVN 9204:2012;
khudn thir nghiém mau theo yéu cau 6.6.2 caa TCVN 9204:2012 (Chiéu cao gap doi
dudng kinh trong, khudn dang sir dung c6 duong kinh 75 mm, chiéu cao 150 mm)

b)  Nguyén ly: Mot cam bién dich chuyén laser ¢6 d chinh xac 0,001 mm dugc dit ¢6
dinh, chiéu tia vudng goc 1én bé mat miéng chi thi dat trén mau tha. Su thay doi chiéu
cao cia mau (do co/gian né) s& lam thay d6i khoang céch tir cam bién dén bé mat qua
bong. Dit liéu duoc ghi nhan lién tuc va hién thi qua phan mém thu thap dix liéu (data
acquisition software)
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¢)  Cdc thay déi chinh: Thiét bi dé xuat thay thé c6 kha nang doc tét hon (0,001 mm so
véi 0,02 mm); thiét bi do theo tiéu chuan ASTM C827 la kha phirc tap, chiém mot
khong gian 16n, dat tién va so sanh cac noi dung giira hai phuwong an nhu sau:

Noi dung

Thiét bi quang hec theo
TCVN 9204/ASTM C827

Thiét bi cam bién laser
dé xuat XD.TC.1050

Do phan giai

0,02 mm (quy ddi tir d6 phong
dai)

0,001 mm (cao hon 20 1an)

Khéng gian thi
nghiém

Can phong ti, chiéu dai téi thiéu
5m

Nho gon, chi can khoang 1 m?, dé
bo tri

Tan suat ghi dit liéu

Thu cdng, moi 1 phut (theo tiéu
chuan)

Lién tuc (theo tung giady), qua
phan mém

Tinh khéch quan

Phu thudc vao thao tac doc cua ky
thuat vién

Tu dong hoa, loai bo sai s6 do
thao tac cua con nguoi

Kha nang mo rong

Kl}(’) khan, chi thyc hién duoc 1
mau/may

Dé dang két néi nhiéu dau do dé
thir nhiéu mau song song

Theo doi qua trinh

Gian doan, khong thiy duoc su
phat trién, dap ung cua vat liéu

Truc quan hoa bang biéu do, gilp
phén tich (rng xtr cua vira trong
suot qud trinh ninh keét

d)  Tém tdt quy trinh thé nghigm XD.TC.1050 ciia QUATEST 3

Tién hanh thir nghiém theo cac budc sau:
- chuan bi miu theo TCVN 9204/ASTM C827;

- dat tAm chi thi 1én bé mat mau ngay sau khi d6 vira;
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- thiét lap heé thong do: lap dat cam bién laser, két néi voi may tinh, khéi tao dy an va
nhap théng tin;

- bat dau khoi dong phan mém, ghi nhan dit liéu;

144



Hgi thao khoa hoc Po lwong - Thir nghiém 2026 QUATEST 3 — VINATEST
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4  KET QUA THU NGHIEM

Thuce hién thir nghiém theo phuong phap nay nhiéu Ian, trén céc san pham vira khac nhau
cua nhiéu don vi san xuat. Két qua thi cho thay khé 6n dinh, phd hop véi céng bd cua cac
nha san xuat co uy tin trén san pham, ciing nhu khi so sanh lién phong véi cac PTN doc
lap khac. Ap dung thuc té véi san pham Sikagrout 214 cua nha san xuat phd bién tai Viét
Nam la SIKA.
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1D name status consolidationStatus =
SIKA GROUT 06/06_52. SIKA GROUT 06/06 1 -1
TIME_in_STRING TIME CHO CH1

6/6/2024 9:53 1717642369 0.069267 1.329136958
6/6/2024 9:53 1717642399 0.088415 1.356021993
6/6/2024 9:53 1717642409 0.117576 1.37918494
6/6/2024 9:53 1717642419 0.144542 1.401176393
6/6/2024 9:53 1717642429 0.165511 1.422747691
6/6/2024 9:53 1717642439 0.186134 1.449350974
6/6/2024 9:54 1717642449 0.219492 1.474397208
6/6/2024 9:54 1717642459 0.243002 1.495691697
6/6/2024 9:54 1717642469 0.2674852 1.520970253
6/6/2024 9:54 1717642479 0.290151 1.543238515
6/6/2024 9:54 17176424589 0.321708 1.571972235
6/6/2024 9:54 1717642499 0.356572 1.597646232
6/6/2024 9:55 1717642509 0.3851653 1.616538418
6/6/2024 9:55 1717642519 0.405992 1.643245504
6/6/2024 9:55 1717642529 0.432643 1.672043483
6/6/2024 9:55 1717642539 0.467912 1. 700796975
6/6/2024 9:55 1717642549 0.499235 1. 725803665
6/6/2024 9:55 1717642559 0.527916 1. 752698585
6/6/2024 9:56 1717642569 0.560104 1. 782386306
6/6/2024 9:56 1717642579 0.596684 1.512395323
6/6/2024 9:56 1717642589 0.630208 1.8333466
6/6/2024 9:56 1717642599 0.656128 1.86560828
6/6/2024 9:56 1717642609 0.686725 1.896197a51
6/6/2024 9:56 1717642619 0.722295 1.922095819
6/6/2024 9:57 1717642629 0. 74854 1.950263128
6/6/2024 9:57 1717642639 0.737351 1.921114157
6/6/2024 9:57 1717642649 0.766167 1.941462694
6/6/2024 9:57 1717642659 0.803037 1.970221959
6/6/2024 9:57 1717642669 0.838671 2001585838
6/6/2024 9:57 1717642679 0.865777 2027562903
6/6/2024 9:58 1717642689 0.900546 2057081848
6/6/2024 9:58 1717642699 0.938066 2.091350849
o
/
~—

Két qua do thuc té tgi PTN Xay dung bang
thiét bi si dung cam bién dich chuyén laser

Dit liéu thu duoc hau nhu tuong ddng véi két qua thir nghiém va cong bé cua hdng nam
trong khoang sai léch (0,25 % - 1,0 % ) va duong cong (ng Xir ctia mau cho thay duoc cac
giai doan gidn nd cua mau phd hop véi muc dich thiét ké cap phdi cua NSX.

Diéu nay cho thay, két qua thir nghiém tai PTN Xay dung Quatest 3 véi hé thiét bi dé& xuat
nay hoan toan cd thé tin cay duoc.

5  XAC DPINH GIA TRI CUA PHUONG PHAP

Phuong phap thir theo quy trinh XD.TC.1050 cia QUATEST 3 da dugc xac dinh gié tri st
dung qua do léch chuan va tinh Iap lai, tai lap nhu sau:

PTN xac dinh d6 lap lai va gigi han do lap lai (cung nguoi thuc hién, cung may mac, cung
phong thi nghiém, trong mot thoi gian ngan) véi 6 1an thir nghiém; thuc hién tinh do téi 1ap
noi bo va gidi han caa do tai lap gitra hai thir nghiém vién khac nhau.
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Do phuong phap thir khong quy dinh d6 chum, d6 chéch nén PTN Iya chon viéc danh gia
dir liéu ghi nhan bang chuan Grubbs (Grubbs' Test) phan tich ANOVA (single factor) dé
c6 dugc nhitng két qua nhu sau:

5.1 Phuong phap thir theo TCVN 9204:2012

Chi tidu Do lap lai D¢ tai lap noi bo
Sr r Sr R
Do thay doi chiéu cao cua cot vira
trong qua trinh dong két, % 0,04 0,11 0,04 0,11

5.2 Phwong phap thir theo ASTM C827-16

Chi titu Do lap lai D¢ tai lap noi bo
Sr r SR R
Do thay di chiéu cao cua cot vira
trong qua trinh dong két, % 0,04 0.11 0,04 0,12

6 KET LUAN

Trong tinh hinh kho khin vé thiét bi thir nghiém cho chi tiéu do co ngét cua vira, viéc dé
xuat bién phap thay thé thiét bi trong phép thir ndy 1a mot hudng phét trién tot hon cho sy
phat trién, tiét kiém chi phi, giam thiéu khong gian dat thiét bi va tu dong hoa, thuan tién
cho ngudi thir nghiém. Piéu nay gidp nang cao hiéu qua cong viéc, phu hop xu thé sé hoa
hién nay.

Phép thir nay ciing di dugc dang ky nang luc thir nghiém cia QUATEST 3 véi gidy chang
nhan 1887/TPC-HCHQ.

Kién nghi vé phép thir nay 1 khi soat xét tiéu chuan TCVN 9204:2012, viéc rat can la cap
nhat cac thiét bi do dé tim kiém trén thi treong va phi hop véi xu thé phat trién cua xa hoi.

TAI LIEU THAM KHAO
[1] ASTM C827/C827M-16 Standard Test Method for Change in Height at Early Ages
of Cylindrical Specimens of Cementitious Mixtures.
[2] TCVN 9204:2012 TCVN 9204:2012: Vira xi ming kho tron sin khong co.

[3] Carmelo Di Bellava Benjamin A. Graybeal “Volume Stability and Cracking
Potential of Prebagged, Cement-Based Nonshrink Grouts for Field-Cast
Connections” cua -“Transportation Research Record (TRR)”.
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THU NGHIEM TUONG THICH PIEN TU
TAI TRUNG TAM KY THUAT 3

Lwong Trong Si va cfng su,
Trung tim Ky thuit Tiéu chuin Po lwrong Chit lwrong 3

Email: si.lt@quatest3.com.vn
Gidi thiéu
Trong boi canh Viét Nam dcfy manh hoi nhdp kinh té toan cau, nhu cau dam bdo chat luong
ky thudt cho hang hoa, ddc biét la thu nghiém twong thich dién tw (EMC), ngay cang gia
ting. Piéu ndy dat ra yéu cau cdp thiét vé viéc xdy dung ndang lyc thir nghiém trong miedc.
Véi vai tro la don vi di nhitng buwée dau, Trung tam Ky thudt Tiéu chuan Po lwong Chat
liwong 3 (Trung tam Ky thudt 3) dd dau tw va phdt trién ha tang ky thudt hién dai theo tiéu
chudn ISO/IEC 17025:2017 (VILAS 004). Hé théng nay ddp tng cdc yéu cau khdt khe vé
ky thudt va phdp 1y doi véi hang héa xudt nhdp khdu, dong thoi hé tro doanh nghiép vurot
qua cdc rao can ky thudt thieong mai, dam bdo twong thich dién tir, an toan va tinh én dinh
cho hé sinh thdi thiét bi dién - dién tir tai Viét Nam.

1  Tuwong thich dién tir EMC!

EMC la kha ning mot thiét bi, hé thdng hoat dong binh thudng trong mdi trudng dién tir
ma khong gay ra nhiéu qua mirc cho céc thiét bi khac. Mot thiét bi dat chuan EMC bat
budc phai théa man hai ti€u chi k¥ thuat song hanh:

. Phat xa (Emission): Kiém soat mirc phat xa song dién tr khong vuot qua gidi han
cho phép dé tranh gy can nhiéu cho céc thiét bi xung quanh.

. Mién nhiém (Immunity): Duy tri kha nang van hanh 6n dinh, khong sai 1éch chirc
nang khi chiu tic dong tir cac ngudn nhidu dién tir bén ngoai.

Sy can thiét cia EMC xuét phat tir thyc té thiét bi dién tir hién dai dang phat trién theo xu
huéng gia ting tdc do xur 1y nhung giam coéng suat tiéu thy, khién chung tré nén cuc ky
nhay cam v&i nhidu. Thém vao dé, su bung nd cta cac thiét bi khong day trong ky nguyén
nay dd dan dén tinh trang 6 nhiém phd tan sd nghiém trong.

Do d6, EMC khong chi 1a yéu cau ky thuat ma con 1a diéu kién phéap 1y bat budc dé san
pham duoc phép luu thong trén thi trudng.

V& mit lich sir, thé gi6i da hinh thanh Uy ban Quéc té déic biét vé nhiéu vé tuyén - CISPR?
tir nam 1934 va sau d6, da nang tam yéu cau twong thich dién tir EMC thanh tiéu chuin
song con trong thiét bi quan sy tir Thé chién II.

Tai Viét Nam, trudc nam 2005, ha tﬁng thr nghi¢m va tiéu chuian EMC gén nhu 1a mot
khoang tréng. Budc ngoat chi thuc su dén khi Viét Nam gia nhap WTO (2007), can phai

L EMC: Electromagnetic Compatibility — Tuong thich dién tir i o o )
2 CISPR: Comité International Spécial des Perturbations Radioélectriques - Uy ban Quoc té dic biét vé nhiéu vo tuyén
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hoa nhip véi yéu cau chung va Bo Khoa hoc & Cong nghé di ban hanh quy chuén dau tién

QCVN 9:2012/BKHCN (sau nay duogc cap nhat thanh QCVN 9:2019/BKHCN).

2  THUC TRANG VA NHU CAU THU NGHIEM EMC TAI VIET NAM

Trong vai thap nién hién nay, Viét Nam hién 1a diém dén cta cac chudi cung tng cong nghé

cao cua thé gidi, kéo theo nhu cau thr nghiém EMC bung nd trong cac linh vuc trong diém:

e  Ning lwong sach: Cac hé thong dién mit troi, dién gioé va cong nghé luu trit ning
luong;

«  Dién y té: Thiét bi chan doan va chim soc strc khoe doi hoi do chinh xéac tuyét ddi;

. H¢ internet van vit IoT va ha ting vién thong di dpng (5G, 6G): Moi trudng két ndi
van vat véi mat do thiét bi day dic;

. Thiét bi tich hop tri tu¢ nhan tao Al cong nghé bdn dén va vi mach: Cac linh kién
van hanh ¢ tan s6 cao va murc dién ap thip, noi ma kha ning mién nhiém (immunity)
trg thanh yéu t6 quyét dinh sy 6n dinh hon bao gid hét.

Hinh 1. Nhu cau thir nghiégm EMC tai Viét Nam ngay cang gia ting manh mé
Dé tham nhap cac thi trudng cd yéu cau cao, khé tinh nhu My va EU, doanh nghiép Viét
Nam phai dap tng ddng thoi quy chuan qudc gia (QCVN) va céc tiéu chuan quéc té cap
nhat tir IEC?, CISPR.
Tuy nhién, viéc xay dung ning luc thir nghiém néi dia d6i mat v6i nhiéu thach thirc: chi
phi dau tu phong thir nghiém EMC cyc ky cao, nhan luc chuyén mén sau khan hiém va sy
thay d6i lién tuc ctia cac phién ban tiéu chuén k§ thuat.

3  PHUONG PHAP THU NGHIEM VA HA TANG KY THUAT

Ning luc ctua Quatest 3 khong chi 13 két qua cta viée dau tu trang thiét bi, ma con phan
anh dinh hudng chién luoc dai han trong phat trién ha ting thir nghiém. Ngay tir nam 2000,

3 |EC: International Electrotechnical Commission - Uy ban K§ thuat Bién Québc té
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khi thi truong Viét Nam chua hinh thanh nhu clu rd rét, don vi di thuc hién cac chuyén
khao sat thuc té tai cac phong thir nghiém 16n trén thé gii. Pay 1a giai doan "dén dau"
quan trong trudce khi chinh thire dau tw quy mé 16n vao nim 2005.
PTN Tuong thich dién tir (PTN EMC) — Quatest 3 dugc dau tu theo Quyét dinh sd
1059/QD-TDC ngay 30/12/2004 cta Tong cuc Tiéu chuan Do ludng Chit luong. Ngudn
vbn dau tu dugc huy dong tir ngan sach Tong cuc, Quy phét trién va cic ngudn Vién trg
Qué)c té. Pon vi chinh thtrc van hanh tir nim 2006.
Hién nay, PTN EMC tai Quatest 3 hoat dong dudi su quan 1y ctia Uy ban Tiéu chuan Po
luong Chit luong Quéc gia thuoc B§ Khoa hoc va Cong nghé, van hanh theo hé théng
quan 1y chat luong theo chuan myc ISO/IEC 17025:2017 (mé sé VILAS 004). Phuong
cham hoat dong ctia don vi luén dam bao tinh:

Chinh xac, khach quan, kip thoi, tin cay.

Vé trang thiét bi, PTN EMC dugc dau tu déng b voi quy mo va muire do hién dai cao.

T T T

|
-‘J

=
' B,
: ‘
:

4

i

Anechoic Chamber 3 m Shielded Room Compact Hybrid Chamber 3 m

Hinh 2. Céc thiét bi EMC cria Quatest 3

Budng hap thu Anechoic Chamber 3 m, budng chin nhiu (Shielded Room), budng
Compact Hybrid Chamber 3 m, hé théng thir nghiém mién nhiém, harmonic & flicker.
PTN dugc trang bi cac thiét bi tién tién tir cac nuée G7. bay la mdt trong nhiing yéu tb
quan trong giup don vi tré thanh d6i tac tin cdy ctia nhiéu doanh nghiép 16n nhu Samsung,
Sony, TCL, Panasonic, Friwo va BOE... va cac don vi chung nhén, cac trung tam k¥ thuat.
(a) Buéng hd’p thu (Anechoic Chamber 3 m)
Do nhiéu birc xa: chin nhiéu c6 mat phéng nén kim loai va vét liéu hép thu trén 5 mat
con lai. Do mién nhiém buc xa: vat liéu hép thu dugc dat trén mat phéng nén dé chéng
phén xa khi thir mién nhiém birc xa. Hé théng duoc tu dong hoda trong qua trinh thu
thap va xu ly dir liéu.
(b) Buéng chdn nhiéu (Shielded Room)
Budng c6 nhiém vu do nhidu din va cong sudt nhidu. Tinh ning dugc dénh gia bang
hiéu qua chan nhiéu, ti thiéu 60 dB ddi véi trudng tir va 100 dB d6i v6i truong dién.
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(¢) Buéng Compact Hybrid Chamber 3 m

Cac phép thtr phat xa theo tiéu chuan CISPR va cac phép thtr nhiém nhiéu phat xa tan
s6 vo tuyén.

(d) Hé thong thir nghiém mién nhiém, harmonic va flicker

Hinh 3. Hé thong mién nhiém,
harmonic & flicker

Thuc hién cac phép thir phong tinh dién, mién nhiém dbi voi tir trudng tan sé ngudn, mién
nhiém dan tan sd vo tuyén va thyuc hién cac phép do hai, nhay theo tiéu chuan. Thir mién
nhiém nhu qua d6 dién nhanh, xung sét, sut ap, ngit quing va gian doan dién ap, qua do
dao dong tat dan. Céc phép thir EMC do don vi thuc hién déu 1a cac tiéu chuan duoc quéc
té thira nhan

4 NHAN SU CO CHAT LUQONG

Sau bao nhi€u nam hinh thanh va xay dung, dao tao, hoc héi, PTN EMC cua Quatest 3 s&
hitu d6i ngii k¥ su co trinh d6 chuyén mon cao va kinh nghiém thyc tién trong linh vuc
EMC, dugc dao tao chuyén mon tai nhiéu phong thir nghiém quéc té nhu TDK RF Solution
(US), Korea Testing Lab. (KTL Korea), EMTEST Karmen Lab. (Germany), Japan Quality
Assurance (JQA Japan). Puoc huan luyén tai chd boi cac khoa huan luyén cia chuyén gia
IEC, JICA...

PTN thuong xuyén tham gia cac chuong trinh thir nghiém thanh thao (proficiency testing),
so sanh lién phong duoc t6 chiic bai KOLAS, IFM, JBMIA,.. va di ¢ nhiing két qua thir
nghiém thanh thao tot.

Phong ciing c6 co hoi tham gia cac hoi thao, hop tac qubc té, dong gop ¥ kién cho qué trinh
phat trién cua linh vuc EMC trong khu vuc va qudc té, nhim muc dich thic day trao ddi
chuyén mon, chia sé cong nghé méi va hgp tac ky thuat gitra cac co quan nghién cuu,
phong thir nghiém, t6 chirc danh gia sy phu hop va doanh nghiép trong linh vuc dién — dién
tu nhu:

- “Phién thdo ludn chuyén dé vé twong thich dién tir” ndm 2025 véi Tiéu ban Chuyén
trach vé Twong thich Dién tir (EMCJ) thudc Vién Ky thuat Pién tir, Thong tin va
Truyén thong Nhat Ban (IEICE);

- Héi nghi 2025 ANF GA tai Singapore vé thuc day An toan va Tuén tha San pham
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Dién & Dién tir tai Chau A;

Churong trinh phdt trién chuyén gia tré 2025 “Young Expert Program (YEP) tai
Tokyo Nhat Ban,...

L

ical Workshop

RO
tal

Chuong trinh JBMIA 2025 EMCJ lam viéc tgi TTKT3

5

Hinh 4. Quatest 3 tham gia cac hoat dgng EMC

NANG LUC THU NGHIEM

PTN EMC ctia Quatest 3 hoat dong v6i yéu cau ludn lién tuc cap nhat tiéu chuan qudc gia,
quéc té va khong ngimng nang cao ning luc thir nghiém.

Bang 1. Danh muc ndng lwc thir nghiém twong thich dién tir ciia Quatest 3

Nhém san phim

Tiéu chuin ap dung

Thiét bi v6 tuyén

QCVN 18:2022; EN 301- 489 v2.2.3

Gia dung & dung cu dién

TCVN 7492-1:2018; CISPR 14-1:2020;
CISPR 14-2:2020

Thiét bi chiéu sang

TCVN 7186:2018; CISPR 15:2018/A1:2024;
IEC/EN 61547:2020

Thiét bi da phuong tién CISPR 32:2015/A1:2019; CISPR 35:2016
Thiét bi y té IEC 60601-1-2:2014

Cong to dién DLVN 237:2021; IEC/EN 62052-11:2020
Thong tin hang hai IEC 60945:2002/COR1:2008

Thiét bi cong nghé thong tin

TCVN 7189:2009 (CISPR 22:2008);
TCVN 7317:2003 (CISPR 24:2010)

Thiét bi radio/TV

TCVN 7600:2010 (CISPR 13:2009)

Thiét bi tan sb radio (ISM)

TCVN 6988:2018; CISPR 11:2024

May dién quay

IEC 60034-1:2017

B0 chi thi ¢t bom nhién liéu

DLVN 97:2017
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PHUC VU QUAN LY NHA NUOC VA DOANH NGHIEP

Hinh 5. PTN EMC Quatest 3 la mjt trong nhiing nén ting dim béio
cho chit lwong quéc gia va thiic ddy qud trinh hji nhap quoc té

Su hién dién cua PTN EMC tai Quatest 3 tai khu kinh té trong diém ctia dat nude mang lai
gia trj chién lugc da cip cho ha tang chét luong qubc gia:

7

Phuc vu quan Iy nha nwéc: Pon vi phuc vu dic luc cho Bo Khoa hoc va Cong nghé
trong viéc kiém soat chit lwvong cac nhom san pham gia dung, chiéu sang. Ddng thoi,
dap (mg cac yéu cau thr nghiém cho nhém san pham vién thong, vo tuyén von trudce
day thudc pham vi quan 1y ctia Bo Théng tin va Truyén thong;

Ho tro doanh nghiép va héi nhdp: Bang viéc cung cip cac két qua thir nghiém duoc
quéc té cong nhan, Quatest 3 giup doanh nghiép ndi dia giam thiéu rai ro phap 1y, rat
ngan thoi gian dua san pham ra thi truong, giam chi phi thir nghiém tai nudc ngoai
va vuot qua dugc cac rao can k¥ thuat thuong mai dé tién quin vao thi truong 1on
nhu My, EU,..

Bdo vé ngwoi tiéu dung: Dam bao cac san pham luu thong trén thi truong hoat dong
on dinh, an toan, khong gay ra cac rui ro vé can nhiéu dién tir c6 thé anh huong dén
strc khde con nguoi hodc tinh bén viing cua cac h¢ thong ha tang quan trong.

NHAN XET

Phong Thir nghi¢m EMC cuta Quatest 3 hién 1a mot trong nhiing don vi c6 uy tin nhét dinh
tai Viét Nam trong linh vuc thir nghi€ém EMC, luén luén ddm bao két qua chinh xac, khach
quan, minh bach va cung cép dich vu EMC ¢6 gié tri cao, da va dang la ddi tac tin cay, chét
lugng cho moi khach hang.

Trang thiét bi hién dai, ddp Gng da dang tiéu chuan qudc té, doi ngii k¥ thuat co trinh do
cao, giau kinh nghiém, hd trg doanh nghiép tir thir nghiém dén cai tién san pham. Quy trinh
thir nghiém doc lap, khach quan, khong phu thude vao loi ich thuong mai. Pugc cac doanh
nghiép 16m, co quan quéan 1y va to chitc chimg nhén tin ciy va lira chon.
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Véi nhirng yéu té trén, PTN EMC cua Quatest 3 d3 va dang 13 dia chi, ddi tac tin cdy, chat
lwong, khach quan cho moi khach hang c6 nhu cau kiém dinh va chimg nhan EMC tai Viét
Nam, khing dinh vi thé 12 don vi di tru6c thdi dai, bién tim nhin chién luge tir nhitng nim
2000 thanh mot ha ting thir nghiém EMC kiéu mau tai Viét Nam.

Trong ky nguyén cua tri tué nhan tao Al, cong nghiép ban din va két ndi 5G/6G, niang luc
ctia Quatest 3 khong chi dirng lai & viée cung cap cac con sé do ludng, hd tro doanh nghiép
nang cao chit luong san pham va kha ning canh tranh, ma con gép phan dam bao cho sy
phat trién bén viing cua nganh cong nghi€p dién - dién tir Viét Nam trén ban dd cong nghé
thé gioi.

Viéc khong ngimg dau tu, phat trién nhan lyc chuyén siu va cap nhat mang ludi hop tac
quéc té gitup don vi duy tri vai tro then chét trong viéc tao dung gié tri cho x3 hoi va
doanh nghiép.
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QUATEST3®

DONG HANH CUNG CHAT LUNG - VONG BUGC TUONG LAI

Chuwong 4
HOA — SINH
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UNG DUNG KY THUAT SAC KY LONG
GHEP PHO KHOI LC- MS/MS KIEM TRA
VA PANH GIA AURAMINE O TRONG SAU RIENG

Trwong V. Than; Nguyén T.N. Ha; Nguyén T. Duy;
Nguyén L.K. Diém; L& T. The; Ly T. Kiét; Nguyén P. Tuin

Trung tam Dich vu Phan tich Thi nghiém va
Tiéu chuan Po lwdng Chat lwong TPHCM

Email: thantv@case-smq.vn; duynt@case-smg.vn

Tom tat

Sau riéng 1a mét trong nhizng mat hang néng sdn xuat khau chui luc cua Viét Nam, dac biét
la thi trieong Trung Quéc. Tuy nhién, trong thoi gian gan ddy, cdc quy dinh kiém soét an
toan thyc pham déi véi sau riéng nhdp khdu ngay cang nghiém nggdr, dac biét doi véi dur
lirong chat mau cdng nghiép Auramine O. Pdy la chat bi cam si dung trong thuc phdm va
dirgC Xép vao nhém cé nguy co gdy ung thw cho ngueoi theo Co quan Nghién ciru Ung thie
Quac té (IARC).

Nghién citu dé xudt phiong phdp phdn tich Auramine O bang ky thudt sdc ky 1éng ghép
pho khoi (LC-MS/MS). Phwong phép dwoc tham dinh thong qua cac thong sé nhuw dé tuyén
tinh, gigi han phéat hién (LOD), gidi han dinh lwong (LOQ), dé thu hoi va dg lép lai nham
dam bao muc tin cdy cua két qua phan tich. Mdu sdu riéng dwoc xir ly bang quy trinh ly
trich don gian.

Két qua thdm dinh cho thay gidi han dinh lwong ciia phwrong phdp dat 1 pglkg (ppb). Hiéu
suat thu hoi tai cac murc nong dé 1 pglkg va 1,5 pg/kg ldan leot dat khodang 88,0 %-97,0 %
va 98,7 % —100 %, Vi dé lap lai va dé tai ldp déu nhé hon 5 %.

Két qud ciing cho thdy phwong phdp LC-MS/MS ¢6 dg nhay va dé chinh xac cao, phi hop
dé &p dung trong kiém sodt dur rong Auramine O trong sau riéng, phuc vu muc dich gidm
sat an toan thuc phdam va hé tror hoat déng xudt khau.

Keywords
Auramine O, Sau riéng, LC-MS/MS, UPLC-UV-MS/MS.
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1 MO PAU

Sau riéng la mot trong nhitng loai tréi cay nhiét
dé6i co gia tri kinh té cao va dong vai tro quan
trong trong nganh xuat khau néng san cua Viét
Nam. Trung Quédc hién 1a thi truong tiéu thu
sau riéng I6n nhat caa Viét Nam va chiém ty
trong 16n trong téng kim ngach xuat khau tréi
cay.

Song song Véi su ting trudng nay, Cac yéu cau
kiém soat chat lugng va an toan thuc pham cua
thi truong nhap khau ciing ngay cang nghiém
ngat. Trong d6, viéc kiém soat cac hoa chat
cdm nhu Auramine O dang trd thanh mot van
dé duoc quan tam dac biét [1], [2].

Auramine O ban dau 1a mét loai thudc nhuém
mau vang dugc sir dung trong nhiéu ang dung
cong nghiép nhu nhudém vai, giay va gd, ciing
nhu trong cong thire son... AO tan trong nudc,
phat sang dudi anh sang UV va hop chat bén
trong cac diéu kién moi truong nhu anh sang,
nhiét d6. Nhitng nam dau 1990, AO ciing duoc
str dung trong linh vuc y té dé nhuém vi khuan
khang axit va lam thuéc nhuom huynh quang
trong kinh hién vi [4].

Tuy nhién, mot sé trudng hop AO di bi lam
dung trong thuc pham dé tao mau sac hap dan,
khién nguoi tiéu ding dé dang wa chudng cac
san pham c6 mau sac bat mat hon, tir d6 1am
tang gia tri thuong mai [5].

Trudce day, AO tung bi phat hién trong cac san
pham nhu cai chua, thit ga va mang kho. Gan
day, theo thong tin tir Trung Qudc, AO da dugc
phat hién trong sau riéng c6 ngudn goc tir Théi
Lan, lam day Ién lo ngai vé chat luong sau
riéng xuat khau, khong chi anh huéng dén Thai
Lan ma con tac dong tiéu cuc dén thi truong
sau riéng caa Viét Nam [2].
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Tuy nhién, né bi cAm st dung trong thuc pham
do doc tinh [4]:

. Co quan Nghién ctru Ung thu Qudc té
(IARC) xép vao Nhom 2B (gdy ung thu
cho nguoi);

Con ngudi khi tiép xuc 1au dai véi AO ¢6
thé gay ung thu gan...;

O nhiém méi truong: khoé phan huy, tich
tu trong nudc va dat.

Theo tiéu chuan an toan thuc pham quéc gia
GB 2760 cua Trung Qudc, Auramine O khong
nam trong danh muc phu gia thuc pham dugc
phép st dung va dugc xem la chat bi cam hoan
toan trong thuc pham [6].

Theo Bo Nong nghiép va Phat trién Nong thén
Viét Nam da chinh thirc dua AO vao danh muc
cac chat bi cam nhap khau, san xuat, kinh
doanh va str dung trong thirc an chan nuoi [3].

Hién nay c6 nhiéu phuong phap phan tich
duoc str dung dé xac dinh Auramine O trong
thuc pham. Phuong phap sic ky long hiéu
ning cao (HPLC) duogc sir dung phd bién dé
phan tich cac pham mau tong hop [12]. Tuy
nhién, phuong phap nay doi khi gap han ché
vé d6 nhay khi phan tich & muc vét. Céc
phuong phap quang pho nhu UV-Vis ¢ thé
duoc sir dung dé phat hién nhanh Auramine O
do chat nay c6 kha nang hap thy manh trong
ving kha kién [10], [11]. Tuy nhién, phuong
phap nay thiéu tinh chon loc va dé bi nhidu bai
nén mau phuc tap. Phuong phap sac ky long
ghép phd khéi LC-MS/MS 1a mét trong nhitng
phuong phéap pho bién dé xac dinh Auramine
O trong thuc pham [7], [8], [9].

Do day 14 chat cam khong duoc phép st dung
trong thuc phdm nén doi hoi phuong phéap
phan tich phai c6 d6 nhay cang cao cang tot.
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Vi thé HPLC-MS/MS c6 thé xem la k§y thuat
phén tich 1a phuong phap c6 d6 chon loc va do
nhay cao dé xac dinh Auramine O trong sau
riéng 1a rat can thiét nham kiém soét chat
lwong va dap (g yéu cau xuat khau.

2 THUC NGHIEM
2.1 Hoa chat va nguyén liéu

H H
NS
| Cl

CHy O O CH,
\N N/

CH; CH,

Hinh 1: Céng thsc cdu tgo Auramine O

Acetonitril va Methanol HPLC grade cua
Merck. Acid Formic > 99 %. Acid Acetic
glacial. Chuan Auramine O ding trong phan
tich cua hang Merck. Q-sep QUEChERS d-
SPE (150 mg MgSO04, 50 mg Cig), QUEChERS
Extract Pouch Original (MgSOs, NaCl) cua
CNW va mot sé thiét bi chuyén dung ding
trong phong thi nghiém.

2.2 Dung dich chuin

Dung dich chuan géc va dung dich chuan trung
gian dugc pha trong acetonitrile. Dung dich
chuan géc dugc bao quan ¢ nhiét 4o <—18 °C,
trong khi dung dich chuan trung gian dugc bao
quan ¢ nhiét 6 (2-8) °C.

2.3 Chuin bi miu véi k¥ thuat
QUEChERS

Mau sau riéng da dugc dong nhat, can 2 g mau
vao 6ng ly tam 15 mL, do mau d& bj von cuc
khi tiép xdc véi dung mdi hitu co nén mau
duogc tron thém 2 mL nudc khir ion, vortex
khoang 1 phut, sau do thém 5 mL ACN, vortex
1 phat, chiét siéu am 30 phat. Can 0,8 g
MgSO4 + 0,2 g NaCl cho vao dich loc, vortex
1 phat, ly tam 5 phat, téc d6 7000 vong/pht,
rat 1 mL Iop trén cho vao dSPE 2 mL chaa
(150 mg MgSOQa, 50 mg Cisg), vortex, ly tam.
Cho qua siéu loc CNW PTFE 0,22 um, cho
vao vial. Phan tich trén thiét bi LC-MS/MS.

2.4 May sic ky léng ghép phé khoi UPLC-
MS/MS

Thiét bi str dung 1a hé¢ UPLC-MS/MS Endura
va dau do phd khéi TSQ Endura Triplequad
cia hang Thermo Scientific két hop véi cot
phan tich sic ky pha dao InertSustain C18 HP
3 um (100 x 2,1) mm va cot bao Vé.

Téc do dong 0,4 mL/phat; nhiét do cot 40 °C;
nhiét d6 autosampler 20 °C, chuong trinh
gradient cua H20 (0,1 % HCOOH) va ACN
(100 %); thé tich tiém mau 5 pL va thong sd
dau do pho khéi duoc thiét 1ap theo Bdng 1.

Chat Thai gian Mode lon me lon con Nang lugng RF Lens
phén tich | luu (phut) (m/z) (m/z) va cham (V) V)
. 268,2 252,0 (C) 30 150
Auramin© | 3,20 () 2682 | 147.1(Q) 30 150 |

Bdng 1. Céc thong sé phé khéi ¢ ché dg SRM [Q: ion dinh luong; C: ion dinh tinh]
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3 KET QUA VA THAO LUAN

3.1 Khao sat diéu kién téi wu dau do pho
khoi

Qua tham khao cac tai liéu [7], [8], [9] két hop
véi khao sat thuc nghiém tai phong thi nghiém,

chung t6i da t6i wu hoa cac diéu kién pho khdi
& ché @6 phan manh ion MS/MS. Két qua lya
chon céc ion phan manh téi wu dé phan tich
Auramin O trén hé théng UPLC-MS/MS
Endura duogc trinh bay trong Bang 1.

7n 3149
Breakdown Curve for 268.18 to 147.22 transition Breakdown Curve for 268.18 to 252.11 transition
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Hinh 2: Thong sé téi wu phdn manh Auramine O trén thiét bj UPLC-MS/MS

3.2 Pwong chuan

Khoang tuyén tinh cua duong chuan trén nén
MAu sau riéng dugc khao sat & cac muac nong
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d6 0,3 pa/kg; 0,6 pa/kg; 1,5 pg/kg; 3 pglkg;
6 Hg/kg vai hé sé binh phuong tuyén tinh dat
R?=0,9999, dap tng tiéu chi duong chuan dat
R2> 0,99 theo AOAC [13].
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Hinh 3: Sic ky dé chudn 1 pg/kg Auramine O

3.3 Dé thu hoi, dd 1ap lai va do tai lap, dd  tai lap duoc danh gia thong qua do léch chuan
khéng dam bao do tai 1ap (RSDR) cua cac két qua nghién cau &

P6 13p lai cia phuong phép duoc thé hién hai ngay thuc hién phan tich khac nhau.

thong qua do léch chuan lap lai (RSDr), con do

Chét trl\ll(;);gr:gu Recovery RSDr(%) | RSDr(%) | Do khong dam
han tich %) n=12 n=6 n=12 bio do Uexp (%0
1,0 92,17 1,57 3,33
Auramine O 12
15 99,56 0,55 0,59

Bdng 2: Két qud dé thu héi, dé \ap lai va dé tai lap, dg khong dam bdo do

Céc gia tri thu duoc vé hiéu suat thu hoi, d 120 %, phuong phap ¢ ¥ nhia khi MQL nén
l3p lai va d6 tai lap, a6 khong dam bao do déu  bang hodc nhé hon gidi han chit cAm nho nhat
dat theo tiéu chuan AOAC [13]. cho phép. Trong phan nghién ctu nay, mau
3.4 Giéi han dinh lrong sau riéng khong c6 chqét phan tich thém chuan
c ) & nong do 1 pg/kg dé xac dinh gia tri MQL.
Két qua phan tich thu duoc tat ca cac chat déu
c6 hiéu suat thu hoi trén 80 %, do tai lip nho
hon 20 %. Nhu vay, MQL cua phuong phéap
d6i véi nén mau sau riéng 1a 1 pg/kg.

Theo SANTE/11312/2021 [14], MQL I3 néng
d6 thém chuan & ndng do nho nhat ma phuong
phap co thé xac dinh vai @6 1ap lai, do tai lap
nho hon 20 %, hiéu suat thu hdi dat tir 70 % —

- Time trmim o

Hinh 4: Sdc ky do giéi han dinh lweng MQL Auramine O
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4  KET LUAN VA KIEN NGHI
4.1 Kétluan

Phuong phap xéac dinh Auramine O trong sau
riéng bang ki thuat UPLC-MS/MS két hop Vi
viéc xur Iy mau biang ky thuat QuEChERS dat
dugc d6 nhay, do chon loc va do chinh xac cao
phu hop theo tiéu chuan cua Chau Au, AOAC,
SANCO... Phuong phap cé thé duoc ung
dung dé danh gia Auramine O trong sau riéng
g6p phan kiém soat chit ch& van dé an toan vé
sinh thyc pham nham huéng téi méi truong
thyc pham an toan cho nguoi tiéu ding.

Phuong phap nay con xac dinh Auramine O
cac nén khac nhu mang, thit ga, mi soi, mit. ..

4.2 Kién nghi

- Tang cuong kiém soat Auramine O trong
toan chudi cung tng, dic biét l1a cac mat hang
xuat khau trong diém (sau riéng, mang...).

- Xay dung va ap dung quy trinh thir nghiém
chuan hoa tai cac phong thi nghiém trong diém
dé dong bo két qua phan tich.

- Bay manh hop tac quédc té trong thtr nghiém
va giam sat an toan thuc pham nham bao vé uy
tin ndng san Viét Nam trén thi truong toan cau.
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CO SO VA KHA NANG THU NGHIEM VAT LIEU
TIEP XUC VOI NUOC UONG: PE XUAT HUONG
TIEP CAN PHU HQP AP DUNG TAI VIET NAM

Nguyén Hoang Linh,
Trung tim K§ thuit Tiéu chuin Po lwong Chit lwong 3

Email: linh.nh@quatest3.com.vn

Tom tit

An toan sirc khée ddi véi vit liéu va san pham tiép xiic truec tiép véi nwde uéng la néi dung
quan trong trong qudn 1y chdt lwong nwée theo tiép cdn dwa trén rii ro. Hé thong tiéu
chuan do NSF International ban hanh, bao g&m NSF/ANSI/CAN* 61 va NSF/ANSI/CAN
600, dwoc xem la mo hinh danh gia toan dién doi véi mire do théi nhiém héa hoc tir vt
liéu vao nuoc uéng va co s¢ thiét ldp gidi han doc tinh.

Bai nay phdn tich nguyén 1y khoa hoc ciia hé thong van bdn, téng hop cdc nhém nguy co
héa hoc phdt sinh tir vdt liéu tiép xiic véi nuwée va danh gid kha nang trién khai thir nghiém
trong diéu kién phong thi nghiém (PTN) tai Viét Nam. Trén co sé do, dé xudt huéng tiép
can ky thudt phu hop Voi diéu kién tai Viét Nam.

Tir khoa

Vat liéu tiép xiic voi nuwée uong; NSF/ANSI/CAN; WRAS/BS 6920; ACS; KTW-BWGL;
TAC/SPAC; QCVN 12 (2011/BYT).

1 GIOI THIEU
1.1 Tong quan

Quan Iy chit lwong nudc udng hién dai khong chi tap trung vao kiém soat chat luong nude
tai diém ra khoi nha may xir Iy ma con xem xét toan bo chudi cung ng, bao gdm hé thong
phan phdi va cac vat lidu tiép xtc truc tiép voi nude. Trong qua trinh st dung, cac vat lidu
nhu dng dan, phu kién, gioang kin, 16p phi bao vé va thiét bi xir 1y c6 thé tré thanh ngudn
phét sinh thir cap cac chit 6 nhiém thong qua co ché thoi nhiém hoidc phan huy hoa hoc.

Céc nghién ctru quéc té da ghi nhan sy hién dién cua monomer du, phu gia polymer, kim
loai ning, nitrosamine va cac hop chat hiru co ban bay hoi trong nudc sau tiép xuc véi vt
liéu. Do d6, nhiéu qudc gia da ap dung co ché danh gia an toan vat liéu dya trén thir nghiém
thoi nhiém két hop danh gia doc tinh.

1 NSF/ANSI/CAN — Tiéu chuan ciia NSF International (truéc ddy 1a T6 chirc Vé sinh Qudc gia Hoa ky - National
Sanitation Foundation), tiéu chuan NSF duoc Vién Tiéu chuan Qudc gia Hoa Ky (ANSI) cong nhén 1a tiéu chuan
qudc gia Hoa Ky.
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1.2 Trén thé giéi

Viéc quan 1y vat liéu tiép xuc nudc udng thudng duoc thuc hién qua cac hé théng ching
nhan ty nguyén hodc bat budc tuy quoc gia, cu thé mot s6 hé thong nhu sau:

(@) H¢ thong NSF/ANSI/CAN (Bic My): Stt dung NSF/ANSI/CAN 61 va 600. Panh
gia dya trén doc tinh thyuc té (risk-based), danh muc héa chit mo, cip nhat lién tuc
céc chat méi ndi nhu PFAS?. Tuy nhién, chi phi thir nghiém va dénh gia cao, doi hoi
mot ha tﬁng dit liéu doc tinh do so;

(b) H¢ thong WRAS/BS 6920 (Vwong quéc Anh): Tap trung vao viéc thay doi chit
lwong nuée (mui, vi, sy phét trién vi sinh vat) va thoi nhiém kim loai. Hé théng nay
¢6 quy trinh 16 rang, phd bién trong khéi thinh vuong chung. Tuy nhién, it tap trung
vao phan tich sau cac hop chét hitu co vi lugng khi so sanh véi NSF;

(c) H¢ théng ACS (Phdp) va KTW-BWGL (Pirc): Dya trén danh muc céc chat dugc
phép str dung (positive list). Kiém soat chit ché tir dau vao nguyén lidu. Tuy nhién,
viéc kiém soat nay co thé han ché su sang tao vat liéu mai do phu thudc vao danh
muc ¢b dinh.

1.3 Tai Viét Nam

Hé théng quy chuan k¥ thuat hién hanh chu yéu kiém soat chat lugng nuéc thanh pham,
chua c6 quy dinh chuyén biét dbi vai vat lidu tiép xuc nudc udbng. Cac tidu chi dugc 10ng
ghép trong céc tiéu chuan san pham dng cap thoat nudc nhu TCVN 7305 Ong polyethylen
(PE) va phu tung dung dé cap nudc, 1a “dam bao an toan va theo cac qui dinh cua phap
luat” trong khi chua c6 mot quy dinh cu thé vé van dé nay, gay kho khin cho nha san xuat
va bo ngd chit lwong san pham khi tiép xtc véi nude, b thé 1am phat sinh cac diém khong
phu hop trong thwong mai.

Viéc tham khao cac mo hinh quéc té 1a can thiét nham xay dung co s¢ khoa hoc, dé xuat
hudng tiép can ki thuat phu hop diéu kién tai Viét Nam phui hop véi didu kién trong nude.
2 CO SO KHOA HQC CUA HE THONG PANH GIA THEO NSF

Viéc lya chon NSF/ANSI/CAN 61 lam mo6 hinh tham khao chinh mang lai nhiing vu thé

vuot troi dua trén danh gid thong qua mot sb yéu td sau:

* Tinh thuc té cao: dicu kién thir nghiém (nhiét do, pH, thoi gian) mo phong sat véi
van hanh thyc té cta hé théng cép nuoc;

* Tiép cén dwa trén riii ro: khong chi dimg lai ¢ viéc "c6 hay khong" mot chat, ma 1a
"nong do d6 cé gay hai khong" thong qua gia tri TAC/SPAC;

*  Swtwong thich ky thudt. nang luc thiét bi hién dai tai Viét Nam (nhu ICP-MS, GC-
MS/MS) hoan toan twong thich véi cac ngudng phat hién ma NSF yéu cau.

2 PFAS: Per - and polyfluoroalkyl substances.
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2.1 Nguyén ly thir nghiém thoi nhiém

Theo tiéu chuan NSF/ANSI/CAN 61, viéc danh gia an toan vat liéu dya trén mo phong

diéu kién str dung thuc té, trong d6 mau vat liéu duoc tiép xtic v&i nude chiét theo cac didu

kién chuan hoa vé:

*  ti1é dién tich bé mat/ thé tich nudc (DSA/volume);

*  thoi gian tiép xtc;

* nhi¢t do thu nghiém;

* 56 chu ky thay nuéc.

Sau giai doan tiép xuc, dich chiét duoc phan tich bang cac k¥ thuat phan tich c6 do nhay

cao. Né)ng d6 cac chat duoc chuan hoéa theo diéu kién st dung va so sanh véi gidi han cho

phép.

Céch tiép can nay phan anh truc tiép muc do phoi nhiém tiém ting cua ngudi tiéu dung

thong qua nudc udng.

2.2 Panh gia djc tinh va thiét 1ap giéi han

NSF/ANSI/CAN 600 cung cap phuong phap luan danh gia doc tinh, bao gom:

* phan tich dir liéu doc hoc;

* xac dinh liéu tham chiéu;

*  4p dung hé s an toan;

* nong do tdi da cho phép ciia mot hoa chét trong nude udng dya trén dir lidu doc tinh
- Total Allowable Concentration (TAC) hoic han néng do cho phép ciia mot hoa chat

duoc phan bd cho mdt san pham hodc mot loai vat liéu cu thé - Single Product
Allowable Concentration (SPAC).
Céch tiép can dua trén doc tinh cho phép danh gia linh hoat cic hoa chat méi, ké ca nhiing
chat chua duoc quy dinh cu thé trong danh muyc truyén thong. Thay vi thir nghiém ma
quang moi chi tiéu, hudng tiép can dua trén méi lién quan giita cau tric va doc tinh
(SAR/QSAR) cho phép du doan riii ro dua trén cau tric hda hoc va diac diém vat liéu. Diéu
nay giap:
*  Khoanh ving trong tam: chi tap trung thr nghiém cac nhém chat ¢ kha nang thoi
nhiém cao nhit tir nén polymer dé (vi du: chi thir nitrosamine cho vét liéu cao su);
* 101 wu chi phi: giam s6 lugng phép thir khong can thiét, giam thoi gian giam sat ma
van dam bao an toan sirc khoe.

3  CAC CO CHE PHAT SINH VA THOI NHIEM HOA CHAT

Céc vat li¢u khi str dung co tiép xuc truc tiép véi nude, cac didu kién hoa ly va vi sinh cta
nuéc nhu pH, ham luong chlorine du, vi sinh vat, ... tac dong dén chat luong lam thoi
nhiém céc chét khong mong mudn tir vat liéu vao nguén nudc, lam thay ddi chat lugng
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nuoc. Thong thuong cac chét thoi nhi®m 12 do ban chét, vat liéu, cau trac hoa hoc, dd bén

cua vat li¢u:

*  monomer duw (nhw vinyl chloride): c6 kha nang gay ung thu (nhom 1 theo IARC),
anh hudéng dén gan va hé than kinh trung wong;

* phu gia (phthalate): 1a chat gay rdi loan ni tiét, anh huong dén hé sinh san, dic biét
[a & tré em;

*  sdn phdm phdn hiy (nitrosamine): nhom hop chit c6 doc tinh cuc cao, giy ton
thuong gen va nguy co ung thu thuc quan, da day;

*  Kim loai ngng (Pb, Cd): tich tu trong xwong va than, gy suy giam nhan thirc (chi) va
t6n thuong chirc ning loc cua than (cadmium).

3.1 Monomer du

Trong vt liéu polymer, monomer c6 thé ton du do phan tng triung hop khong hoan toan.

Vi du dién hinh 13 vinyl chloride trong PVC. Cac monomer nay c6 thé khuéch tan ra moi

truong nude theo thoi gian, dic biét & giai doan dau ciia qua trinh st dung.

Pbi véi PVC va CPVC, viée xac dinh ham luong monomer vinyl chloride du (RVCM)
duoc thuc hién truc tiép trén vat liéu nham danh gia nguy co tiém an.

3.2 Phu gia va chit on dinh
Polymer thuong chira phu gia nhu:
*  chat hoa déo (phthalate);

*  chat 6n dinh nhigt;

*  chat chéng oxy hoa;

*  chat boi tron,

Céc hop chat nay c6 thé di chuyén khoi nén polymer do co ché khuéch tén, dic biét khi co
chénh léch nong d¢ gitra vat liéu va moéi trudong nudce.

3.3 San pham phan hiy

Duéi tac dong cua chlorine du hodc oxy hoa tan, polymer, cao su c6 thé bi oxy héa, thanh:
*  phenol va dan xuét phenol;

*  bisphenol;

*  nitrosamine (tir vat li¢u chira amin thr cap). Nitrosamine 1a nhom c6 doc tinh cao va
thuong dugc kiém soat & mirc ndng do rat thap.

3.4 Théi nhiém kim loai

An mon kim loai hodc giai phong ion kim loai tir 16p phii c6 thé gdy ting nong do Pb, Cd,
Cr, As va cac nguyén td khac trong nude phan phdi.
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3.5 Hop chit méi noi
Xu huéng qudc té hién nay mé rong kiém soat sang cac hop chat bén viing nhu PFASS,

phan anh sy chuyén dich sang mé hinh quan 1y rai ro toan dién.

4  KHA NANG THU NGHIEM TRONG PIEU KIEN PTN TAI VIET NAM

4.1 Yéu ciu k¥ thuét cia thir nghiém théi nhiém

Thtr nghiém theo mo6 hinh NSF do1 hoi:

- phong chuyén biét kiém soat cac nhiém nén;

- thiét bi phan tich c6 gi6i han phat hién & mirc pg/L hodc thip hon;

- quy trinh kiém soat chat luong nghiém ngit;

- nhan sy c¢6 nang luc phat trién va thim dinh phuong phéap da du luong.

4.2 So sanh hé thong tiéu chuin NSF véi QCVN 12 (2011/BYT) vé théi nhiém
Nhom QCVN 12 (QCVN 12-1 dén 12-4:2011/BYT) quy dinh yéu cau an todn géi véi vat
liéu, bao bi ti€p xtic thuc pham, trong d6 c6 ndi dung thir nghi¢m thoi nhiém tong va thoi

nhiém riéng phan. Tuy nhién, muc tiéu va cach tiép can c6 sy khac biét dang ké so voi hé
thong NSF danh cho vat li¢u tiép xic nudc udng.

Bing 1. So sdnh tong hop hé thong NSF va QCVN 12 , diéu kién PTN trong nuwdc

Tiéu chi NSF/ANSI/CA QCVN 12 Piéu kién PTN Nhn xét tdng hop
N 61/600 (2011/BYT) trong nwéc : :
Muc tiéu | An toan stc An toan vat liéu, bao | DA trién khai thir Phoi nhiém tiép
quan ly khoe dbi véi vat | bi tiép xtc thyc pham |nghiém cho tiép xtic |xtc véi nudc udng
lidu tiép xtic ca nudc va thuc mang tinh dai han
nude udng pham. va lién tuc hon.
Cich tiép |Duya trén rairo |Duya trén nhom chi Chu yéu ap dung Can bd sung mo
cin (risk-based), két | tiéu hoa i c6 tinh chat | giéi han quy dinh. | hinh danh gia doc
hop ddc tinh. | chung va céc chi tiéu tinh trong diéu kién
thoi nhiém rat dic sir dung.
trung cua vat liéu.
MBoi truwomg| Nudc chiét mé | Dung méi mo phong | C6 kinh nghiém thir | C6 thé ké thira k§
thir nghiém| phong ngudn (nuéc, acid acetic 4 % | nghiém tiép xtc thuc|thuat, nguyén ly
nuée cap duge |, ethanol 20 % , pham. thtr nghiém tur
su dung trong | heptan) theo dac tinh QCVN 12
thuc té. loai thuc phém.
Chuin héa | Quy dinh chi tiét| Ty 1é dién tich mau | P4 thiét 1ap mo hinh | NSF chi tiét va sat
DSA/volume] theo cdu hinh | thtr/thé tich chiét dién tich/thé tich cho | thuc té hon
san pham chung cho bao bi. thir nghiém.

3 PFAS: Per - and polyfluoroalkyl substances; 1a mot nhém Ién chat héa hoc nhéan tao, bao gom perfluorooctanoic
acid (PFOA) va perfluorooctane sulfonate (PFOS)
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Ticu chi | NSF/ANSI/CA QCVN 12 Diéu kién PTN Nhén xét téng hop
N 61/600 (2011/BYT) trong nwéc : :
Chuky  |Nhiéuchuky, |Thuong 1-3 lan chiét, |Co kinh nghiém thir |NSF da dang, sat
chiét mo phong su dié kién gia 1ap twong |nghiém tiép xtc thyuc| thuc t& hon.
dung dai han. | ddi moi truong st pham, dap tmg cac
dung thuc té ctia san | yéu cau cua qui trinh
pham, thoi gian chiét |chiét mo phong.
thuong 1a 30 — 60
phut.
Danh muc |Md, bao gbm  |Danh muc quy dinh | C6 kha ning mé NSF linh hoat hon
cac chdt |capnhathéa  |[sin rong phan tich da du | va theo kip céc rui
kiém soat |chit méi ndi, luong ro phat sinh
thong tin tir nha
san xudt.. .
Kim loai |Kiém soat & Quy dinh gi6i han thoi| C6 thé thir nghiém | NSF hudng téi chat
nang muc pg/L hodc |nhiém theo mg/kg va dap ung duoc yéu | luong cua nudc
thap hon hodc mg/L cau do nhay va chon |udng truc tiép.
loc cao. QCVN 12 huéng
t6i chat lugng cua
bao bi, vat liéu.
VOC Purge & Trap | Khong phai nhom Phuong phép hién | Xu hudng bat budc
GC-MS; yéu cau trong tam dai, d6 nhay va chon | trong nudc uéng.
pg/L loc cao..
Phthalate, |Kiém soatchi [C6 quy dinh motsé |Phwong phap hién | Xu hudng bat budc
PAH tiét chit cho mot sé vat | dai, do nhay va chon | trong nuéc uéng.
liéu loc cao..
Nitrosa- Kiém soat & C6 quy dinh cho mot | Phuwong phap hién | Xu huéng bat budc
mine ng/L s6 vat liéu cao su. dai, d0 nhay va chon | trong nudc uéng.
loc cao.
Nhom hda |Cé co ché cap |Chua cp nhat Phuong phap hién | Xu hudng bit budc
chat vinh |nhat dai, d6 nhay va chon | trong nudc uéng.
ciru (PFAS) loc cao.
Monome  |Phan tich truc | C6 quy dinh gi6i han |Phuong phép hién | Xu hudng bat budc
du tiép trén vat liéu dai, d0 nhay va chon | trong nudc uéng.
(RVCM) loc cao..
Hoat do Kiém soét tong | Khong thudc pham vi | Phuong phap hién | Xu hudng bat bude
phéng xa |alpha/beta QCVN 12 dai, 46 nhay va chon | trong nuéc udng.
loc cao.
Pianh gia | Co6 hé thong tinh| Khong c6 Chua thiét lap hé¢ | Phu hop thuc té thi
doc tinh  |toan day du thong tinh todn ndi | cong, cong trinh.
(TAC/ dia.
SPAC)
Hé thong |ISO/IEC 17025 |ISO/IEC 17025 Ap dung ISO/IEC | Tuong thich
quan ly CL 17025

Qua so sanh theo bang 1, nhan théy su khac biét ¢t 16i nam & triét 1y an toan:

*

QCVN 12 - thiét ké cho tiép xuc thuce phém (ngén han, gian doan), tap trung vao do

sach cta vat liéu thong qua cac chi tiéu thoi nhiém tong sd; trong khi do:
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*  NSF/ANSI/CAN 61 - thiét ké cho nudc udng (dai han, sudt doi). NSF yéu cau cac
chu ky thay nuéc 1ap lai dé danh gid mirc d6 thoi nhiém 6n dinh theo thoi gian, diéu
ma QCVN 12 chua bao quat;

*  NSF/ANSI/CAN 61 qui dinh cac chat can duoc kiém soét dya trén rui ro thoi nhiém
tir vat liéu cau thanh san pham. NSF/ANSI/CAN 61 qui dinh két qua danh gia cubi 1a
két hop giira két qua thir nghiém trén nudc chiét va hé sé hién trudng thyc té.

Vi vy theo chlng t8i, viéc chi ap dung thuc hién QCVN 12 cho éng nuée 1a chua da vi

nd con bo sét cac riii ro tir viée phoi nhiém khi str dung hé thong éng dan cp nude.

4.3 Nang luc phan tich hién co

Trong diéu kién thuc té tai PTN Mo6i truong, Quatest 3, kha ning thir nghiém nudc & cac

nhom chi tiéu chinh gom:

- kim loai nang bang ICP-MS;

- VOC bang purge & trap GC-MS;

- phthalate, PAH bang GC-MS;

- nitrosamine bang GC-MS/MS;

- bisphenol va hop chit phan cuc bang LC-MS/MS;

- RVCM bing headspace GC-MS;

- hoat d6 alpha va beta.

Cac phuong phip dugc xay dung trén co s¢ tham khao phuong phap cua EPA* va dugc

thAm dinh ndi bd theo yéu cdu chuan muc cong nhan ISO/IEC 17025. Gidi han phat hién

dat mirc pht hop vé6i yéu cau kiém soat thoi nhiém trong nude udng.

4.4 Danh gia mirc do dap ung

So sanh yéu cau k¥ thuat ciia hé théng NSF véi diéu kién trién khai trong nudc cho thay:

- hé thong thiét bi phan tich dap Gmg yéu cau vé do nhay;

- nang lyc phan tich da du lugng da dugc thiét lap;

- quy trinh kiém soat chat lwong phu hop tiéu chuan quéc té;

- con thiéu co so dit liéu doc tinh nodi dia dé thiét 1ap giéi han dic thu.

Nhu vay, vé mit k¥ thuat thr nghiém, diéu kién PTN trong nudc c6 thé dap tng yéu ciu

trién khai thir nghiém va danh gia thoi nhiém héa hoc theo mé hinh tham khao.

45 Khao sat va bd tri thir nghiém xac dinh cac thong sé k§ thuit cia cac phwong
phip thir theo yéu ciu ciia NSF/ANSI/CAN 61

(@) Cac nén miu duoc chon dua trén cac san pham thong dung trong nganh cip thoat
nuéc nhu: 6ng nhwa HDPE, dng nhua uPVC, gioang cao su EDPM, son phu epoxy.
PTN Iya chon va khao sit d6i v6i nén mau uPVC;

4 EPA: Environment Protection Agency - Cuc Bao vé Moi trweong Hoa Ky
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(b) Mau vat liéu duge xir ly qua t1’1€1n thu quy trinh diéu hba va chiét miu theo
NSF/ANSI/CAN 61, dung dich chiét sau g‘I(’) duoc xem nhu nén mau nuée yé su dung
cac phuong phap phan tich phu hop dé tién hz‘ml} phan tich, st dung chu yéu k¥ thuat
phén tich LC-MS/MS va GC-MS/MS. Thong s6 khao sat thu dugc nhu sau:

Bing 2. Vi du vé cac théng so khdo sdt nén méu uPVC
| mepenit | R NG| g6 | (n=12)] 9556 <) ugit
1 Vinyl chloride 0,07 | 0,20 | 0,20 100 6 16 0,2-5,0
2 | Trichlorofluoromethane | 0,30 | 1,00 | 1,03 103 8 24 1-25
3 Isoprene 0,30 [ 1,00 | 1,05 105 7 23 1-25
4 | carbondisulfide 0,30 | 1,00 | 0,98 98 11 31 1-25
5 Allylchloride 0,30 | 1,00 | 1,13 113 4 29 1-25
6 |MTBE 0,30 | 1,00 | 1,00 100 11 29 1-25
7| 2-chloro-1,3-butadien 0,07 | 0,20 | 0,21 106 6 21 0,2-5,0
8 |1,2-dichloroethene 0,30 | 1,00 | 1,09 109 3 20 1-25
9 | 2-butanone 0,70 | 2,00 | 1,76 88 7 30 2-50
10 | Methyl acrylate 0,07 | 020 | 020 | 98 10 27 | 02-50
11 |bromochloromethane 0,30 | 1,00 | 1,13 | 113 5 30 1-25
12 | Tetrahydrofuran 0,30 | 1,00 | 097 | 97 9 24 1-25
13 | Trichloromethane 0,70 | 2,00 | 2,02 101 9 26 2-50
14 11,1,1-trichloroethane 0,30 | 1,00 | 1,11 | 111 6 27 1-25
15 | carbontetrachloride 0,30 | 1,00 | 1,09 | 109 7 27 1-25
16 |1 1-dichloro-1-propene | 0,07 | 0,20 | 0,20 | 99 5 15 | 02-50
17 | Benzen 0,15 | 0,50 | 0,53 | 106 4 17 |05-125
18 |1,2-dichloroethane 0,15 | 0,50 | 0,53 106 4 17 05-125
19 | Trichloroethylene 0,15 | 0,50 | 0,54 107 3 17 |105-125
20 |1 2-dichloropropane 0,15 | 050 | 0,53 | 106 8 27 |05-12,5
21 | Methyl methacrylate 0,30 | 1,00 | 1,05 | 105 6 20 1-25
22 | Dichlorobromomethane | 0,70 | 2,00 | 2,21 | 110 5 25 2-50
23 | Epichlorohydrin 0,05 | 0,30 | 0,31 | 104 8 24 | 0,3-75
24 Cis-1,3-dichloropropene | 0,07 | 0,20 | 0,22 109 4 21 0,2-5,0
25 | Toluen 0,30 | 1,00 | 0,89 | 89 5 25 1-25
20| e 007 | 020 | 019 | 95 6 19 |02-50
ichloropropene
27 |1,1,2-trichloroethane 0,07 | 020 | 022 | 111 8 31 | 02-50
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T Hop chit LOD, | LOQ,| Mean,| Re, RS?R,% MU, % | Khoang,

ng/L | pg/L | pg/L | % ** | (n=12)| 95 % *| pg/L ***
28 | Tetrachloroethylen 0,15 | 0,50 | 046 | 93 13 39 |05-125
29 |1 3-dichloropropane 0,30 | 1,00 | 1,10 | 110 6 27 1-25
30 | 2-hexanone 0,30 | 1,00 | 0,90 | 90 6 26 1-25
31 | Dibromochloromethane | 0,70 | 2,00 | 2,19 | 109 5 23 2-50
32 | Monochlorobenzen 0,30 | 1,00 | 1,04 | 104 6 18 1-25
33 |1,1,1,2-tetrachloroethane| 0,07 | 0,20 | 0,22 | 112 4 27 | 0,2-50
34 | Ethyl benzen 0,30 | 1,00 | 095 | 95 8 24 1-25
35 | p,m-xylen 0,30 | 1,00 | 0,93 | 93 5 20 1-25
36 | o-xylen 0,30 | 1,00 | 092 | 92 3 18 1-25
37 | Styrene 0,30 | 1,00 | 096 | 96 2 10 1-25
38 | Tribromomethane 0,70 | 2,00 | 2,17 | 109 4 21 2-50
39 | cyclohexanone 0,70 | 2,00 | 1,84 | 92 8 27 2-50
40 11,1,2,2-tetrachloroethane| 0,07 | 0,20 | 0,22 | 108 6 24 | 0,2-5,0
41 |1,2,3-trichloropropane | 0,30 | 1,00 | 1,08 | 108 7 25 1-25
42 | n-propylbenzene 0,30 | 1,00 | 098 | 98 4 11 1-25
43 | 2-chlorortoluen 0,30 | 1,00 | 0,97 97 3 12 1-25
44 11,2 4-trimethylbenzene | 0,30 | 1,00 | 091 | 91 2 18 1-25
45 | 4-chlorotoluen 0,30 | 1,00 | 1,03 | 103 2 8 1-25
46 | Alpha-methylstyrene 0,07 | 0,20 | 0,20 | 101 4 11 | 02-50
47 | Tert-butylbenzene 0,30 | 1,00 | 1,06 | 106 4 17 1-25
48 | 1,3 5-trimethylbenzene | 0,30 | 1,00 | 0,92 92 8 27 1-25
49 | 4-isopropyltoluen 0,30 | 1,00 | 0,98 98 4 13 1-25
50 |1 4-dichlorobenzene 0,30 | 1,00 | 097 | 97 14 40 1-25
51 |n-bultylbenzene 0,30 | 1,00 | 1,02 | 102 3 8 1-25
52 11 2-dichlorobenzene 0,30 | 1,00 | 0,99 | 99 4 12 1-25
53 | Hexachloroethane 0,07 | 0,20 | 0,21 104 9 28 0,2-5,0
54 |1,2-dibromo-3- 007 | 020 021 | 107 | 7 25 | 02-50

chloropropane

55 | Divinylbenzene 0,30 | 1,00 | 1,06 | 106 3 15 1-25
56 | Nitrobenzene 0,70 | 2,00 | 1,93 | 96 10 28 2-50
57 |1,35-trichlorobenzene | 0,30 | 1,00 | 1,07 | 107 3 16 1-25
58 (1,2 4-trichlorobenzene | 0,30 | 1,00 | 1,05 | 105 6 20 1-25
59 | Hexachloro-1,3-butadien| 0,13 | 0,40 | 0,40 101 6 18 0,4-10,0
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T o hit LOD, | LOQ,| Mean,| Re, |RSDr,%| MU, %| Khoang,
op ¢ ng/L | pg/L | pg/L | % ** | (n=12)| 95% *| pg/L ***

60 | Naphthalen 0,30 | 1,00 | 098 | 98 3 9 1-25
61 |1,2,3-trichlorobenzene 0,30 | 1,00 | 0,97 97 7 20 1-25

Ghi chu:

* gia tri d6 khong dam bao do duoc tl'nh tir do chéch va d6 tai 1ap noi bo phong thi

nghiém, vai do tin cay k = 95 %; hé so phu k =2
*x tinh toan hiéu suat thu hdi dya trén mau thém chuan

**%  khoang lam viéc c6 thé mé rong néu pha lodng mau
LOD: gi6i han phét hién cua phuong phap

LOQ: gidi han dinh lugng ctia phuong phap

Re: hiéu suat thu hoi cua mau thém chuan

Mean: gia trj trung binh thu duoc ctia mau thém chuan
RSDg: d¢ léch chuan tuong doi

(c) Két qua xac nhén gia tri sir dung ciia phwong phap thu duoc: hiéu suat thu hoi tai
cac ham luong LOQ déu dat trong khoang (80 — 120) %, d6 1éch chuan tuong d6i lap
lai, @6 1éch chuan tuong dbi tai 1ap ndi bd PTN dudi 20 %, do khong dam bao do mo
rong tr 8 % — 40 %.

5  GIA TRI POI VOI GIAM SAT CHAT LUQNG VAT LIEU TIEP XUC
NUOC UONG

Ttr phan tich trén, ching tdi dé& xuét viéc giam sat chat luong vt liéu tiép xtc véi nude

ubng tai Viét Nam c6 thé dua trén cac nguyén tic:

*  &p dung thir nghiém théi nhiém lam co s& danh gia;

* thiét 1ap gidi han dya trén dit li¢u doc tinh va diéu kién tiéu thu trong nudc;

* thuc hién 16 trinh ap dung theo nhém vat li¢u uu tién;

*  phat trién co so dir liéu qudc gia vé thoi nhiém va doc tinh;

*  tham khao md hinh cac qudc gia phat trién dé ap dung trong diéu kién con nhiéu han
ché tai Viét Nam nhu hé tﬁng k¥ thuat, chi phi va mtrc chép nhan rii ro.

Céch tiép can nay phu hop v6i xu thé quan 1y rai ro hién dai va kha thi vé mat k¥ thuat.

6 KET LUAN

Hé théng tiéu chuan NSF/ANSI/CAN 61 va NSF/ANSI/CAN 600 cung cap mot nén tang
khoa hoc cho viéc danh gia an toan strc khoe d6i vé6i vt liéu tiép xtic nude udng thong qua
mo hinh thir nghiém thoi nhiém két hop dénh gia cac doc tinh.

Phan tich thong tin trang thiét bi thir nghiém trong cac phong thi nghiém tai Viét Nam,
nang trién khai thir nghiém cho thay ning luc k¥ thuat vé phan tich vét va siéu vét ciia cac
PTN d3 co ban dép tmg yéu cau. Day 1a tién dé quan trong cho viéc nghién ctru, xay dung
céc van ban giam sat chat luong vat lidu tiép xic v6i nudc udng trong thoi gian téi.
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PHUONG PHAP PINH LUQNG MQT SO
VI SINH VAT TRONG CAC CHE PHAM SINH HQC

(L. rhamnosus, L. paracasei, L. delbrueckii,
L. acidophilus, L. casei, L. fermentum, Bacillus subtilis)

Tran Thi Anh Nguyét,
Trung tam K¥ thuat Tiéu chuan Po lwong Chat luwgng 3
Email: nguyet.tta@quatest3.com.vn

Tom lwoc

Ché pham sinh hoc (probiotic) dwoc trng dung réng rdi trong thuwc pham, y hoc, chin nudi
va néng nghiép nho kha nang cai thién hé vi sinh vit dwong rudt va gép phan ting cuong
sikc khée cho nguwoi va vat nudi. Hiéu qua ciia cdc san pham probiotic phu thudc dang ké
vao mat do vi sinh vat séng co trong san phcfm. Do do, viéc dinh luong va dinh danh chinh
xdc cdc ching vi sinh vdt probiotic la yéu cdu quan trong trong kiém sodt va danh gia chat
lirong san phdm. Nghién ciru nay nham xdy dwng phwong phdp dinh lwong va dinh danh
dén lodi déi véi mot sé vi sinh vdt probiotic phé bién gom Lactobacillus rhamnosus,
Lactobacillus paracasei, Lactobacillus delbrueckii, Lactobacillus acidophilus,
Lactobacillus casei, Lactobacillus fermentum va Bacillus subtilis. Quy trinh phan tich bao
gom hai bude: (i) dinh lwong vi khudn thude chi Lactobacillus spp. hodc Bacillus spp. bang
phwong phdp nuédi cdy trén méi truong thach thich hop dé xdac dinh mdt dé vi sinh vt
(CFU); va (i) khdng dinh dén lodi bang kj thudt phé khéi MALDI-TOF MS! diea trén phé

protein ribosome dac trung cua vi sinh vat.

Phurong phdp dwoc kiém tra xdc nhdn trén nhiéu ching vi khudn c¢é nguéon géc khdc nhau,
bao gom cdc ching chuan ATCC? va cdc ching phdn Idp tir cac san pham probiotic thwong
mai. Két qua cho thd'y phwong phap dat do chon loc muc tiéu va do chon loc logi true
100 2%, dé‘ng thoi dap wng cdc yéu cau vé do dung, do chinh xac va do chum noi bo, voi
gid tri SIR dao déng tir 0,09 dén 0,15 doi véi cdc lodi dwoc nghién ciru. Phirong phdp dwoe
xdy dung co do tin cdy cao, cho phép dinh lwong va dinh danh chinh xac cac vi sinh vat
probiotic & mike lodi, gép phan hé tro hiéu qua cho cong tdc kiém nghiém, kiém sodt chdt
lirong va céng bé san pham probiotic trén thi truong.

Tir khoa

Ché phcfm sinh hoc, probiotic; mat do vi sinh vdt; ph(f khéi MALDI-TOF MS; chung chuan
ATCC va cac chung phan lap.

1 PAT VAN DE

Trong nhitng nim gan day, ché phim sinh hoc (probiotic) ngay cang duoc tng dung rong
rdi trong nhiéu linh vuc nhu thuc phdm, y hoc, chin nudi va néng nghiép nhd kha nang cai

L MALDI-TOF MS: Matrix-Assisted Laser Desorption/lonization — Time-of-Flight Mass Spectrometry
2 ATCC: American Type Culture Collection
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thién can bang hé vi sinh vat dudng rudt, ting cudng mién dich va hd trg phong ngira mot
s0 r6i loan tiéu héa. Nhiéu ching vi sinh vét c6 loi, ddc biét 1a cc loai thudc chi
Lactobacillus va Bacillus, di dugc st dung phd bién trong cic san phdm probiotic thuong
mai. Hiu qua cta cac san pham nay phu thudc chu yéu vao mat do vi sinh vét song ciing
nhu sy hién di¢n ctia dang chung vi sinh vat dugc cong bd trén nhin san phém. Do do, viéc
dinh lugng chinh x4c va dinh danh dén loai cac vi sinh vat probiotic dong vai tro quan
trong trong danh gia chit luong, hiéu qua va tinh minh bach cta san pham.

Thuc té hién nay mot sé tiéu chuan va phuong phap thir nghiém chua dap tGng yéu ciu
phan tich dé dinh luong va xac nhin ddng thdi nhiéu loai vi sinh vat probiotic phd bién con
song trong cac ché pham. Cu thé, cac phuong phép vi sinh truyén thong hién nay chi yéu
dua trén k¥ thuat nudi cdy va thuong chi cho phép dinh lugng dén muc chi, trong khi kha
nang phéan biét va xac nhan dén loai con han ché.

Bén canh d0, cac k¥ thuat hién dai nhu Realtime PCR3 hodc Digital PCR c¢6 thé dinh luong
t61 cap loai, nhung khong phan biét dugc té bao sdng — chét, do d6 khong phan anh chinh
xéc gié tri sinh hoc ctia san pham hodc phuong phép giai trinh tu gen 16sRNA, tuy nhién,
viéc trién khai gdp nhiéu han ché do yéu cau thiét bi, chi phi cao, quy trinh phirc tap (tach
chiét DNA, khuéch dai PCR, tinh sach, giai trinh tu va so sanh v&i ngan hang gen NCBI4).
Diéu nay gay kho khin trong viéc kiém soat chat lugng cac san pham probiotic chira nhiéu
ching vi sinh vat khac nhau.

Trude thyc té d6, viéc nghién ctru xay dung phuong phép dinh luong két hop voi ki thuat
dinh danh chinh x4c dén loai 1a can thiét nham ning cao do tin cdy trong thir nghiém va
danh gia chit luong cic san pham probiotic. Trén co s¢ d6, nghién ctru nay duogc thue hién
nham xay dyng va xac nhan phuong phap dinh luong ddi véi mot s vi sinh vat probiotic
phd bién, bao gdm cac loai thudc chi Lactobacillus nhu Lactobacillus rhamnosus,
Lactobacillus paracasei, Lactobacillus delbrueckii, Lactobacillus acidophilus,
Lactobacillus casei, Lactobacillus fermentum va loai Bacillus subtilis, thong qua két hop
phuong phap nuéi ciy truyén thong va k§y thuat pho khdi MALDI-TOF MS.

2  NOIDUNG VA PHUONG PHAP NGHIEN CUU
2.1 N¢i dung

Nghién ciru dugce trién khai v6i hai ndi dung chinh nham xay dung va dénh gia phuong
phap dinh luong va dinh danh vi sinh vat probiotic dén mirc loai.

(a) Danh gia kha ning phan biét va khing dinh dén loai ctia vi sinh vit biang cong
nghé phé khéi MALDI-TOF MS.

Noi dung nay tap trung khao sat kha nang ing dung cta ky thuat ph6 khéi MALDI-TOF
MS trong viéc dinh danh va phan bi¢t cac loai vi sinh vat probiotic. Cac chung vi sinh vat
muc tiéu va khéng muc tiéu dugc phan tich pho protein dic trung va so sanh vai co so dir
liu chudn nham xé4c dinh kha ning nhan dién chinh x4c dén muc loai. Két qua thu duoc

3 PCR: Polymerase Chain Reaction.
4 NCBI: National Center for Biotechnology Information, US National Institutes of Health.
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duge sir dung dé danh gia do tin cdy va kha ning 4p dung cia phuong phap trong khing
dinh cac chung vi sinh vat probiotic thuong gap.

—
‘(“’ ’ a~ ;. 2
> ) «ii‘%‘%i%” e, ) Nguyén ly co’ ban
@,@ *'geﬂd YO/ 1 MaAu duoc tinh thé héa nhd chat nén
2 ~ kS el o .
'&’ 2 Thiét bj str dung chum tia laser nang lwgng cao
bén phd ciu tric protein clia mau

3 Cac manh v& protein dugc ion hoa thanh céc

® L i ion duong trong dién truong

° ® 4 Bay |én dau do khdi phé (detector)

..'.’:"“Eﬁ. ® ?{;J e : 5 Thoi gian bay phu thudc vao khéi lugng cla
Time-of-Flight ‘ cacion
o) 6 Detector thu nhan tin hiéu cta cac ion va biéu

é thi & dang cac peak phé khéi lwgng

(neceermin| [ e 7 So sénh véi thu vién phd chuan (reference
L @ L library) dé dua ra két qua dinh danh/khang dinh.

Hinh 1. Nguyén ly co ban cua phwong phdp dinh danh/
khang dinh vi sinh vit véi kj thuiat MALDI-TOF MS

Trong nghién ctru ndy, cic ching vi sinh vat str dung lam ddi twong nghién ciru bao gdm
céc chung chuan ¢ chimg nhan tir ATCC va céc chung vi sinh vat phan 1ap tir nhiéu ngudn
mau khac nhau nhu san pham probiotic thwong mai hodc mau méi truong. Sir dung ching
chuan ATCC nham dam bao tinh chuan xac, kha ning truy xuat ngudn gbc cia vat liu
nghién ctru.

Doi voi cac chung phén 1ap, viéc dinh danh va khang dinh dén loai duoc thuc hién bang
cac phuong phap sinh hoa va sinh hoc phan tir pht hop, bao gdm hé thng kit API® 20C
AUX, API® 50 CHL va giai trinh tu ving 16s RNA, ITS rRNA. Viéc st dung két hop céc
phuong phap dinh danh nay giip ddm bao do tin cay trong xac dinh loai ctia cac chung vi
sinh vat dugc sir dung trong nghién ctru, dong thoi tao co s dir liéu tham chiéu phuc vu
cho viéc dénh gia va xac nhan kha nang dinh danh bang cong nghé pho khdi MALDI-TOF
MS.

(b) Panh gia cac thong s ciia quy trinh phén tich dwoc xiy dung dwa trén phuwong
phép nghién ciru so sinh da yéu t6 (factorial study) theo 1SO 16140-4.

Trén co s& quy trinh phan tich da dugc xay dung, cac thong sé hiéu nang ciia phuong phap
dugc danh gid nham x4c nhan gia tri st dung cua phuong phap. Thiét ké thi nghiém duoc
thuc hién theo phuong phap nghién ciru da yéu té (factorial study) nham khao sat dong
thoi anh hudng cia cac yéu té dén két qua phan tich va danh gia d6 6n dinh cua phuong
phap. Cac thong sé duoc danh gia bao gom:

*+  d¢ dung twong doi (relative trueness): Py dung twong d6i ciia phuong phap duoc
danh gia bang cach so sanh két qua thu dugc tir phuong phap nghién clru véi gia tri
tham chiéu hodc phuong phap so sanh. Sai khac giita hai gia tri dugc phan tich va
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biéu dién thong qua biéu dd Bland—Altman, cho phép danh gia mirc d6 phu hop giira
hai phuong phap va x4c dinh gi6i han sai khac chdp nhan duoc.

*  d0 chinh xac (accuracy): D6 chinh xac ctia phuong phap dugc danh gia thong qua
hé so @9 chinh xac (accuracy profile), trong d6 sai sb tong hop cua phuong phap
duoc xac dinh dua trén sy két hop gitta d§ ding va d chum. Khoang dung sai chép
nhan duge duoc thiét lap trudce, va phuong phap dugc coi la dat yéu cau khi khoang
tin cdy ctia két qua phan tich nim trong giéi han dung sai ndy trén toan bd khoang do
khao sat.

*  do chum ngi bo (intermediate precision — S_{R,in-house}): Bo chum ndi b cua
phuong phap dugc xac dinh thong qua cac phép thur 1ap lai trong cung phong thu
nghiém dudi cac diéu kién thay d6i c6 kiém soat (vi du: ngay phan tich, nguoi phan
tich hodc 16 moi trudng nudi ciy). Gia tri dd léch chuan ndi b (S_{R,in-house})
duogc tinh toan nham danh gia mtc d6 bién thién cua két qua va kha ning tai 1ap cua
phuong phap trong diéu kién phong thir nghiém.

Két qua danh gia cac thong s6 hiéu ning duoc sir dung dé xac nhan rang phuong phap dap
ing cac yéu cau vé do tin cay va co thé ap dung trong phan tich dinh lugng va dinh danh
cac vi sinh vat probiotic.

2.2 Phwong phap nghién ctru
2.2.1Cdc loai thugc chi Lactobacillus
(@) Chiing chudn

Nghién ciru sir dung tong cong 27 chiing vi khuan sinh lactic thudc chi Lactobacillus (bao
gém cac loai L. acidophilus, L. rhamnosus, L. fermentum, L. delbrueckii, L. casei va L.
paracasei). Chung chuan c6 ngudn gdc khac nhau gdm 9 ching chuin dugc thu nhan tir
ngan hang vi sinh vat ATCC va 18 chung dugc phéan 1ap thuc té tir thuc pham bao vé sirc
khoe ciing nhu céc san pham sita chua an, sira chua udng thuong mai quen thudc. Viéc két
hop giita cac ching chuin qudc té va ching phan 1ap tir cac san pham trén thi truong gitp
bd mau nghién ctru ¢ tinh dai dién va mang gia tri thyuc tién cao. Cac ching duoc phan lap
duoc dinh danh béng k¥ thuat sinh hoa hodc giai trinh tu gen trude khi st dung cho nghién
clru.

(b) Thiét ké nghién ciru

z San pham S6 lwong Sf) phan .o

Loai san pham % x mau thir / Ghi cha
cu thé mau x
: mau
Nén miu/ (food) category: Ché pham sinh hoc
CPSH dang CPSH dung 3 2 Hon hop ching Vi sinh vat:
long trong thuy san X1: L.casei; L.paracasei;
CPSH dang b6t | CPSH 6 2 B.bifidums
GROW -B X2: L. delbrueckii;
CPSH dang CPSH XLMT 3 2 L.acidophilus; S.thermophilus
vién dang vién X3: L.fermentum; L.rhamnosus;
B.subtilis
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B6 tri thi nghi¢m

12 (food) |4 (food) items
. XL AB1 AB4 AB7 AB10
tr 3 (food) | 4 (food) items
types XL AB2 AB5 AB8 AB11

4 (food) items

XL AB3 AB6 AB9 AB12
Setting/ nghiém thirc 1 2 1 2 1 2 1 2
2(;1‘; ©l \Izger?l nghiém | rve | TNV2| TNV | TNV2 | TNVL | TNV2 | TNVL | TNV2
2{;’2‘;&2 Mot truong 161 | L62 | L62 | Lo1 | L62 | Lo1| Lo1 | Lo2
Yéutb3 |pH 7,1-
) 7.1-75|7,682| 7,075 | 7682| 7682|7175/ 7682| ¢
Yeuto4 | Thietbi (U TBL | TB2 | TBL | TB2 | TBL | TB2 | TBL | TB2
(F4) mau)

12 (food) items x 2 setting (2 test portion) x 2 1an lap lai = 48 1an phan tich (96 két qua)

Bé tri thi nghiém dwoc thuwe hién twong tw cho cdc tirng hén hop chiing khdc nhau X1, X2,

2.2.2 Bacill

6 a2 = N[
Pinh lugng Khing dinh téi loai Tinh
Lactobacillus gia dinh Lactobacillus két qua
\. \, 7\
L
f i) © \ A - - / (s
Cén miu, dong nhit miu Lam tl:uan MRS/ TSA CFU/g (mL)
\ 4 37C/(48-72) h
¢ Y
4 -9 ¥
Pha loang
~ T s Bruker MALDI
Biotyper
[ MRS 37°C/ (48-72) h
v

[ Pém khuin lac

\

7

Quy trinh phan tich Lactobacillus

us subtilis

(@) Chiing chudn

Nghién ctru str dung bd suu tip da dang gom 29 chung vi sinh vat, trong d6 18 ching
Bacillus thudc nhiéu loai khac nhau (dién hinh nhu B. subtilis, B. cereus, B. licheniformis).
Bén canh cac nhém vi khuin c6 loi va ndm men (Lactobacillus, Bifidobacterium,
Saccharomyces), nghién ctru con bao gém céac chiing vi khuan chi thi va gay bénh pho bién
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(Staphylococcus aureus, Salmonella, Listeria, Vibrio...) thuong dugce dung 1am d6i ching
thir nghiém. Vé ngudn gbc, da sé ching chuén tir ngan hang vi sinh vat ATCC, gitp dam
bao d tin cdy va tinh chinh x4c cho cac két qua phan tich cua nghién ciru.

(b) Thiét ké nghién ciru

Loai san phim §an B lli’(}’llg SO}\lll’(.)’ILg Nong dp giy Chiing
(food) type pham cy mau | phan mau nhiém giy nhiém
thé (food) | (12 mau) | thi/mau
CPSH don dong A - sira 3 2 Gay nhiém B. subtilis
Bacillus trng dung bot tai 3 nong do
trén nguoi khac nhau
CPSH don dong B - Ché 3 2 (L1,L2,L3) | B.subtilis
Bacillus ing dung | pham sinh S. cerevisiae
trong nong nghi¢p, | hoc trong L. rhamnosus
chan nudi, nudi thiy san
trong thuy san
CPSH da dong C - Stra 3 2 B. subtilis
Bacillus trng dung chua uong B. licheniformis
trén nguoi S. thermophilus
B. bifidum
CPSH da dong D - Ché 3 2 B. subtilis
Bacillus ung dung pham sinh B. pumilus
trong nong nghi¢p, | hoc trong B. megaterium
chan nudi, nudi chan nudi S. thermophilus
trong thuy san B. bifidum
Bo tri thi nghi¢m
12 (food) 4 (food) items
items (Mt nhidm L1) Al Bl 1 D1
tr3 (food) |4 (food) items
types (Mtrc nhiém L2) A2 B2 2 D2
4 (food) items
(Mtrc nhiém L3) A3 B3 3 D3
Setting/ nghiém thurc 1 2 1 2 1 2 1 2
Yeuto L(EL) Jemnghiem | ryy1 | TNV2 | TNVL| TNV2| TNVL | TNV2 | TNV TNV2
Yéu t6 2 (F2) |Moi trudng 61 | L62 | L62 | L61 | L62 | LO1 [ LO61|Ld2
Yéutd 3 (F3) |Thoi gianti (h) | 16-20 | 20-24 | 16-20 | 20-24 | 20-24 | 16-20 | 20-24|16-20
Yéu t6 4 (F4) |Ta am TBL | TB2 | TB2 | TB1 | TB1 | TB2 | TB2 | TB1

12 (food) items x 2 setting (2 test portion) x 2 1an ldp lai = 48 1an phan tich
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[ \
4
Dinh lrong Khing dinh téi loai T
Bacillus spp. gia dinh Bacillus subtiis Kkét qua

I o o

4 N/

Can miu, dong nhit miu Lam thuin CFU/g
> T / TSA (34 -38)°C (16-24) h (mL)

J\.
Pha loang l
~ J N\
¢ [ Bruker MALDI Biotyper

TSA (34 - 38) e (16-24) h "

( Ny
Pém khuin lac

Quy trinh phén tich Bacillus subtilis

3 KET QUA VA THAO LUAN

Két qua cho thay k¥ thuat pho khdéi MALDI-TOF MS da khang dinh nhanh va chinh xac
cac loai vi sinh vat probiotic muyc tiéu trong pham vi nghién ctru. Vi¢c sit dung cac chiing
chuan c6 ching nhan tir ATCC, két hop cuing cac chung vi sinh vat phan 1ap tir nhiéu ngudn
khéc nhau (d3 duoc khang dinh qua cac phuwong phap dinh danh doc 1ap nhu API® 20C
AUX, API® 50 CHL va giai trinh ty gen 16S/ving ITS rRNA ) da cung cép co so dif liéu
tham chiéu vo cung dang tin cay.

Két qua phan tich phd protein ribosome dic trung cho thay cac loai vi sinh vat muyc tiéu
duoc nhan dién ro rang, dat mirc do tuong déng cao véi dir liéu tham chiéu cia hé théng
Bruker MALDI Biotyper (score value > 2,0). Diéu nay chimg t6 cong nghé MALDI-TOF
MS ¢6 kha ning phan biét va khiang dinh chinh xéc cac loai probiotic, déng thoi rat ngin
dang ké thoi gian phan tich so véi cic phuong phap sinh héa truyén thong.

Cac thong sd x4c nhan gia tri sir dung cta quy trinh phan tich duoc danh gia thong qua
thiét ké thi nghiém nghién ctru da yéu té (factorial study) nham khao sat anh hudng cia
céc diéu kién khac nhau dén két qua. Céc tiéu chi tham dinh déu dat két qua t6i wu:

* P9 chum ndi bo: Danh gia trén 6 loai Lactobacillus (L. rhamnosus, L. paracasei, L.
delbrueckii, L. acidophilus, L. casei, L. fermentum) va Bacillus subtilis cho thdy gia
tri $S_{R, in-house}$ dao dong ¢ murc rat thap, tir 0,09 dén 0,15 log CFU/g (hoic
mL). Cac gia tri nay thip hon dang ké so véi tiéu chi chap nhan cua phuong phap
($S_{R, in-house} \le$ 0,25 log CFU/g hodc mL), chirng to mirc do bién thién giita
cac 1an thir nghiém trong cung diéu kién 1a rat nho, quy trinh c6 kha ning lip lai tét;
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*+ Do diing twong dodi: Phan tich thong qua biéu d6 Bland—Altman nham so sanh sy sai
khac gitra gia tri do dugc va gia tri tham chiéu cho thiy 100 % gia tri quan sat déu
nam trong khoang gi6i han tin cdy 95 % (LL; UL). Két qua nay dap tng hoan toan
tiéu chi chip nhan (khong c6 nhiéu hon 1/20 gia tri ndm ngoai gi6i han), minh chimg
cho su phu hop cuc ky t6t giita phuong phap nghién ctru va gia trj tham chiéu;

* Do chinh xac: Db thi ho so do chinh xac (accuracy profile) chi ra rang toan bd cac
gia tri do dwoc cua cac mau nghién ciru déu nam tron trong gidi han chip nhan
(acceptance limits — AL) ctia phuong phap (AL = + 0,5log CFU/g hoic mL). Piéu
nay khang dinh sai s6 tong hop ctia phuong phap dugc kiém soat chit chd trong pham
vi cho phép trén toan bo khoang do dugc khao sat trong nghién curu.

Céc két qua dat dugc cho thiy quy trinh két hop gitra phuong phap nudi ciy dinh luong va
dinh danh bang MALDI-TOF MS dép tmg tt cac yéu cau vé do tin cay trong k¥ thuat
phan tich vi sinh. Phuong phap nay dap ung cao hon cac phuong phap truyén théng vén
mat nhiéu thoi gian va ¢ gidi han trong viéc phan biét cac loai c6 quan hé ho hang gan,
mo ra kha nang ing dung hi¢u qua trong thir nghiém thuong quy.

Tuy nhién, nghién ctru van con mot s6 di€ém can mo rong trong tuong lai:

* Pham vi khao sat: hién chua bao phu $6 lugng 16n céac chung vi sinh vat, dic bi¢t la
cac chiing ¢ gidy chiing nhan thuong mai. Can ¢ nhitng khao sat sau hon trén cac
chung ddc thu thuong dugce st dung trong cdc dong sdn pham probiotic hién nay;

* Riéng d6i véi Bacillus subtilis: do ddy 13 mot dai dién thuéc nhom phire hé (Bacillus
subtilis group), viéc ap dung cac k¥ thuat dinh danh hi¢n dai va c6 tinh chuyén biét
cao nhu MALDI-TOF, Real-time PCR hay giai trinh ty 13 bat budc dé dam bao két
qua khang dinh 1a chinh xéc tuyét doi.

Tom lai, cac két qua danh gia cho thay quy trinh x4y dung dat yéu cau ddi véi tat ca cac
tiéu chi x4c nhan gié tri str dung ctia phuong phap, bao gdm do chum, d6 ding va do chinh
xéc, do d6 co thé ap dung hiéu qua trong phan tich dinh luong va dinh danh céc vi sinh vat
probiotic nhu cac loai Lactobacillus va Bacillus subtilis trong cac san pham probiotic.

Thong so D()Ac.hl{m Do dung. Po chinh xac
noi bo twong doi :

Tiéu chi danh gia Sg-in- | Khong nhiéu hon 1/20 | Tét ca cac mu nghién ciru
house | gia tri dit liéu nam nam trong gidi han chap
<0,25 | ngoaicac giatri [LL, | nhan AL cta phuong phap

UL] (d9 tin cay 95 %) | (voi AL == 0,5 log CFU/g
hodc mL)

Dir liéu L. paracasei 0,12 Tt ca cac gia tri dir Tét ca cic mau nghién clru

thuc L casei 0.09 liéu déu nam trong nam trong gidi han chap

hién - ’ khoang [LL, UL] nhan AL cta phuong phap
nghlén L. delbrueckii 0,12 (d6 tin Céy 95 %)

ciru L. acidophillus 0,13

L. rhamnosus 0,14
L. fermentum 0,15
B. subtilis 0,12
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4 KET LUAN

Nghién ctru nay da xay dyng thanh cong phuong phap dinh luong va dinh danh dén mirc
loai dbi véi cac vi sinh vat probiotic quan trong, bao gdm Lactobacillus spp. va Bacillus
subtilis, thong qua sy két hop gitta phuwong phap nudi cdy dinh luong va cong nghé phd
khéi MALDI-TOF MS.

Két qua x4c nhan gia tri st dung cho thdy phuong phéap dat cac tiéu chi vé d6 chum, do
dang va dg chinh xac, véi gid tri S {R,in-house} tir 0,09-0,15 log CFU/g (hodc mL) va
toan bo két qua nam trong gidi han chip nhan + 0,5 log CFU/g (hoic mL).

Phuong phap cho phép khing dinh nhanh va chinh xac cac loai vi sinh vét probiotic, dong
thoi dam bao do tin cdy trong dinh lwong mat d6 vi sinh vat séng trong san pham. Két qua
nghién ciru gop phan hoan thién co s phwong phap luan cho viée danh gia va cong bd chat
luong cac san pham probiotic trén thi truong.
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PHU LUC KET QUA NGHIEN CUU

1  Két qua khang dinh vi sinh vat bing ky thuit MALDI TOF MS

Loai chiing vi sinh vat Score value
L. delbrueckii 2,12 — 2,30
L. paracasei 2,08 -2,43
L. casei (homotypic synonym: Lactobacillus paracasei 201_232
ATCC 334) ’ '

L. acidophilus 2,14 - 2,41
L. fermentum 2,01-216
L. rhamnosus 2,16 — 2,48
S. thermophilus 2,06 — 2,39
S. cerevisiae 2,09 — 2,20
Bacillus subtilis 2,10 2,17
Bacillus thuringiensis 2,08-2,14
Bacillus pumilus 2,06 — 2,16
Bacillus badius 2,32
Bacillus pumilus 2,06 - 2,16
Bacillus atrophaeus 2,12
Bacillus paranthracis 2,07
Bacillus cereus 2,26 — 2,29
Bacillus licheniformis 2,28 -2,44
Priestia megaterium (Synonym of Bacillus megaterium) 2,31
Weizmannia coagulans (Synonym of Bacillus coagulans) 2,07
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2 Hinh thai cia vi sinh vét sau Khi nudi ciy ciia mot s6 loai Lactobacillus

Trén moi truong MRS 37 °C/ (48 + 3) h ii trong diéu kién ky khi, I,chutfn lac Lactobacillus
c6 mau trang dén trang duc, dang truc khudn dai, manh hodc ngan, doi khi c6 dang truc
cdu khudn va hinh thanh chudai.

3 Hinh thai ciia vi sinh vit sau khi nudi ciy ciia mot so loai Bacillus

Bacillus subtilis ATCC 6633 Bacillus subtilis ATCC 19659

Trén moi truwong TSA sau 24 gio' nudi cdy c6 tring duc, tring duc, tron bo khong déu,
kich thwéc (3 — 8) mm, bé mat kho, nhan hodc tron. Trwe khuan (que dai), bat mau tim
khi nhugm gram (kinh hién vi 100X)
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4 Pho dic trung ciia mdt sd loai vi sinh
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KY THUAT PHAN TIiCH
PHO KHOI TI LE PONG VI

Nguyén Phan Chinh,
Chuyén gia danh gia hé théng chat lweng PTN hda hoc (BoA)

Email: phanchinh2004@yahoo.com

Tom luwoc

Pho khai ti 1¢ dong vit (IRMS) 1a mét ky thugt chuyén biét duroc sir dung dé cung cdp thong
tin vé nguon goc dia Iy, hoa hoc va sinh hoc cia cac chat. Khd ndng xdc dinh nguéon goc
ciia mot chdt hitu co xudt phét tir ti 16 phan bé fuwong déi ciia cdc dong vi cia Cac nguyén
té cdu thanh nén nguyén vt liéu do.

Boi vi ti Ié déng Vi Cuia CAc nguyén t6 nhuwr carbon, hydro, oxy, luu huynh va nito ¢ thé bi
lam giau hogc 1am nghéo cuc bg thdng qua nhiéu yéu té déng hoc va nhiér déng hoc, viéc
do ti 1é dong vi c6 thé duwoc sir dung dé phan biét giiza cac mau cé thanh phan héa hoc
giong hét nhau.

Hién nay cé phirong phdp dwoc &p dung dé dwa mau vao cho cac may phé khai ti 1 dong
Vi. Phirong phdp dot chdy thirong dwoc sir dung nhdt cho phan tich dong vi sé heong lom,
trong khi sac ky khi va sac ky léng chi yéu dwoc sir dung cho phan tich dong vi theo thoi
gian thuc cua cac hop chat cu thé trong hon hop.

Mgt sé izng dung méi néi bdt bao gom xac thurc san pham thyc phdam hitu co, phdp y, gian
lgn thyec pham, ddanh gid gid nguon goc gay 6 nhiém, truy xudt nguon goc dia 1y... Trong
bai nay, chiing tdi gidi thiéu cdc phép do ti 1é dong vi cia cac nguyén té nhe phé bién trong
Ccac nguon hitu co; chira quan tam va dé cdp dén linh viec quan trong khong kém 1a phép
do phé khéi ti 1¢ cdc dong Vi vé co.

Tar khéa
Phé khoi ti 1é dong vi (Isotope ratio mass spectrometry - IRMS); EA- IRMS; GC-IRMS; LC-

IRMS; Gasbench-IRMS; xdc thuc thuc phcfm va dé uéng; tinh toan ven cua thuc phcfm;
nguon goc thuc pham; san pham hitu co.

1 DPONG VI

1.1 Pongvila gi?

DPong vi la cac nguyén tir ciia cting mot nguyén td hoa hoc, ¢ cung sb proton (Z) trong
hat nhan nhung khac nhau vé sé neutron, dan dén s6 khdi (A) khac nhau.

Chung c6 tinh chat hoa hoc trong ddng nhung tinh chat vat Iy (khdi lugng, do bén hat
nhan) khac nhau. Vi du nhu ba déng vi ty nhién ciia hydrogen la:

L IRMS - Isotope ratio mass spectrometry
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L o L-2
» 0 K3
1 2 3
lH l.H lH
Protium Deuterium Tritium
Bén Bén Khéng bén

Hinh 1. Ba dong vi tw nhién cia hydrogen
1.2 Pdng vi bén

Ddng vi bén cia mot nguyén té 1a khdng trai qua qua trinh phan ra phong xa, nhung chung
c6 thé 1a dong vi phong Xa (tirc 13 duoc tao ra do qua trinh phan ra phong xa).

1.3 Isotopic abundances (ti Ié dong vi)
Cac nguyén tb trong tu nhién cha yéu 1a hdn hop cua cac dong vi.

Vi du nhu nguyén t& C on dinh ty nhién voi ti 16: 98,89 % la 12C; 1,11 % 14 13C. Tuy
thudc vao nguon gbc, ham lwong 13C c6 thé thay do6i dang ké tir 1,00 dén 1,12.

1.4 Phan trim (%) dong vi - ddu van tay

BINE

Protium Deuterium

2  CACPONG VI BEN QUAN TRONG NHAT

HD is 0,01557 %
o @ T @ o / @

Bdang 1. CAc nguyén té cang dong vi hiém va ti 1¢
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n e " o Thanh phan déng vi
Nguyén to bong vi hiém P .n go ’
trong tw nhién, %
Hydrogen 2H (D) 0,01557
Carbon 3¢ 1,11140
Nitrogen 15N 0,36630
Oxygen 80 0,20004
Sulfur 34g 4,21500
Cong thuc tinh gié tri Delta nhu sau.
Gia tri Delta :
R(Sample)
S [%o] = | =—22meY__ 1 [*1000
R(Reference)
Element symbol Isotop F standard name R
[atom-%]
hydrogen H 99.9855 Standard Mean Ocean Water (=SMOW) 0.00015576
’H=D 0.0145
carbon B 98.892  Pee Dee Belemnite (=PDB) 0.011237
e 1.108
nitrogen "N 99.6337  Air (Air nitrogen) (=AIR) 0.0036765
N 0.3663
oxygen e} 99.7587 Standard Mean Ocean Water (=SMOW) 0.00200520
e} 0.0375
0 0.2039
sulfur ¥2g 95.018 Canyon Diablo Troilite (=CDT) 0.0450045
g 0.750
s 4215
s 0.02

Bdng 2. Cac nguyén té va déng vi bén ciia ching, 1a nhigng thanh phan quan treng
ciia vt chdt séng (nguyén té sinh hec), thanh phdan ti Ié trung binh trong tze nhién F,
tén ciia chudn déng vi quéc té va ty 1¢ dong Vi R ciia hai dong vj bén chiém ti ¢ cao

3 SUPHAN TACH PONG VI

(a) Cac dong vi ciia nguyén t trai qua cling cac phan &ing héa hoc va qué trinh vat ly;

(b)  Su khéc biét vé& khdi luong c6 thé anh hudng dén tée do6 hoic muc d6 cua:

e  cac quatrinh vat ly (vi du: sy bay hoi);

e  cac phan ung héa hoc (vi du: quang hop);

e sy phan b khac nhau cua cac dong vi giira céc pha.

(c) Su tach dong vi trong céc qua trinh hda hoc, vat ly hoic sinh hoc dugc goi 12 su

phan tach dong vi.
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(a)

SU HUU iCH CUA PONG VI BEN

Sedimentary organic material, coal,

petroleoum Freshwater carbonates

Marine + nonmarine organisms cannine
C4 plants
C3 plants (maize, millet, sugar
(wheat, rye, etc) cane, tropical plants)
co,
| | | | | | | | | |
I I | | | [ I I I |
-40 -35 -30 -25 -20 -15 -10 -5 0 10
5"3C (%o)

Bdng 3. Gia tri 8'3C (%o) ciia cac logi thuc vdt khoang sdn,...

Céc d6ng Vi bén rat hiru ich trong céac trudng hop sau:

la chat chi thi cho cac quéa trinh vat ly hoic héa hoc (bao gom ca sinh hoc) va chu
trinh dia hoa hoc;

chat danh dau bao toan dé xac dinh, vi du, nguén thuc pham, chu trinh dinh dudng.

(b) DAi vai mot vai nguyén td s& co su khéc biét tét hon;

(c) Céc mau glycerol duoc chiét xuat tir chat béo c6 ngudn gbe thuc vat va dong vat.

28.0 :
C3 - PLANTS Maize 4 o
C4 - PLANTS Maize 3 .
26.0 Wheat Maize 2 F 4
m Nut Maize 1
24.0 Flax = Sunflower ry
= B Sesame Fish oil
2 22.0 Almond
@) ANIMALS
e 20.0 - .
Gum based
18.0 1 (commercial) Butter
Lard 1
A Lard 2 A
16.0 - A e
Catle fat Monoglyceride
(commercial,
14.0
-35.0 -30.0 -25.0 -20.0 -15.0

313C (%)

Bang 4. Gia tri 83C (%o) va 880 (%o) cuia cac logi thuc vat va dgng vt
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5 PHUONG PHAP PO PHO KHOI LUQNG Ti LE PONG VI (IRMS)

Ti 1& phan bd cua cac dong vi ciia mot nguyén td trong mau 13 cuc ky nho va duoc do véi
d6 chinh x4c rit cao.

Thong thuong, cac nguyén td nhe (hé déng vi 6n dinh truyén thdng) duoc st dung: H, C,
N, O hoic S, nhung cac ddng vi phi truyén théng (Li, B, Mg, Ca, Fe, Mo, v.v..) ciling c6
thé hiru ich trong mot sb Gmg dung.

Ti Ié dong vi bén trong céac hop chat hitu co 1a:

- carbon C (*3C/*?C);

- nitrogen N (**N/**N);

- oxygen O (*30/*°0);

- hydrogen H (*H/*H).

6 CAC HE THIET BI PHAN TiCH IRMS

Magnet

Heavier

Cotectr

lon source

Hinh 2. Bé thu cdc dang vi trong thiét bj IRMS

GC-interface Isotope Ratio Mass Spectrometer (IRMS)

Autosampler Electron

GC oven

Hinh 3. M6 td céc logi thiét bj phan tich IRMS
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Hé théng

Tén thiét bi

EA- IRMS system

Elemental analyzer for bulk sample analysis

GC-IRMS system

Gas Chromatographer for compound specific analysis of
volatile compounds

LC-IRMS

Liquid Chromatographer for analysing polar compounds

Gasbench-IRMS

Online dilution system for gas samples analysis

Bdng 5. Cac ky thudt & thiét bi phan tich véi IRMS

7  UNGDUNG KY THUAT IRMS

7.1

Xac thue tinh chit ciia thue phim

(@) Qua diu van tay dong vi trong viéc xdc thwc thwe pham va do uong

Nguyén to

Dién giai qua trinh
sinh hoa hoc

Vi du vé tinh toan
ven ctia thyc pham

Nhiing san phim nao
c6 thé bi anh huéng?

Nguon gdc thyc vt
(quang hop C3, C4 va
CAM)

Pha tron (vi du: thém
duong ré tién dé tao vi
ngot)

Mait ong, ruou manh, ruou
vang, dau 6 liu, bo, huong
ligu, thit dong vat

Qua trinh hap thu dat va
phén bon

Ghi nhén sai (phan biét
gitra san pham hitu co
va khong hitu co)

Trai cay va rau qua, thit
dong vat
avegetablesanimal meat

Dicu kién th0 nhudng dia
phuong, khoang cach dén
b bien

Ngudn goc san pham

Trai cay va rau qua, thit
dong vat, mat ong

Chu yéu lién quan dén
luong mua dia phuong va
khu vue, va do dé phu
thudc vao khu vuc dia ly.

Pha ché do uong,
Ngudn goc san pham

Ca phé, rugu vang, rugu
manh, nudce, duong, thit
dong vat, huong liéu

Hydrogen

Chu yéu lién quan dén
luong mua dia phuong va
khu vuc, va do d6 phu
thudc vao khu vuc dia 1y.

Pha ché d6 uong,
Nguon goc san pham

Ca phé, rugu vang, ruou
manh, nudc, duong, thit
dong vat, huong li¢u

Bdng 6. Ky thugt phan tich IRMS va tinh toan ven thzc phdm - dé uéng
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(b) Y nghia tinh xdc thue ciia thuc phim

bang mot chat khac c6
tinh chit twong tu ma
khong 1am thay doi dic
tinh tong thé ctia no.

khong dung vai thuc
té (bao gdm ghi nhan
sai, xuat xur dja 1y).

bang cach thém chat
la.

Thay thé Bao cao sai Pha tron Sai léch
Thay thé toan bo hoic Ban san pham dudi | Lam giam chat Lam sai léch qua
mdt phan thyc pham danh nghia san pham | luong thuc pham trinh ché bién hoic

sir dung thuc phdm
hodc chit khac so
v61 muc dich ban
dau.

Bdng 7. Ky thudt phén tich IRMS va y nghia xdc thuc thuc pham - dé uéng

7.2 Tinh toan ven ciia thuc phadm

(@) Phwong phap thw

Céc phuong phap chinh thic trong tng dung kiém tra tinh toan ven thuc pham - Codex
Alimentarius International Food Standards (FAO/WHO):

- Recommended methods of analysis and sampling CXS 234-1999;
- CEN Technical Committee 460 ‘Food Authenticity’ Working Group 6 — IRMS.

Phwong phap/ | Diu vét dong x ] % A x K§ thuat phan
Official vil Isotope MY Tinh chat, nguon goc/ |y a povtical
. : Sample What does it address )
method fingerprint solution
1 Rwou vang/ Wine
OIV-MA-AS2- 5180 Water Adulteration, Gasbench-IRMS
12 Geographical origin, Year
of vintage
OIV-MA- d13C Ethanol,Wine |Adulteration, origin EA -IRMS
AS312-06 must, Grape GC-IRMS
sugar
OIV-MA- d13C Glycerol in | Adulteration by addition GC-IRMS
AS312-07 Wines of glycerol from C4 maize LC-IRMS
or Fossil sources
OIV-OENO d13C Acetic acid in GC-IRMS
510-2013 wine, Vinegar
OIV-OENO 5180 Water in wine, | Adulteration, Gasbench-IRMS
510-2013 Vinegar Geographical origin, Year
of vintage
2 Vang sui/ Sparkling wine
OIV-MA- d13C COz in  |Origin and adulteration of | Gasbench, EA-
AS314-03 sparkling wine | sparkling wine IRMS
3 Rwgu manh/ Spirits
OIV-MA- d13C Glycerol in | Adulteration by addition GC-IRMS
AS312-07 Spirits of glycerol from C4 maize LC-IRMS
or Fossil sources
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Phwong phap/ | Dau vét dong x ] % A x K§ thuat phan
Official il Isotope | o Tinh chat, nguon goc/ |y a povtical
. : ample What does it address :
method fingerprint solution
4 Nworc trai cay/ Food Juice

EU-CEN 1995 d13C Sugars Adulteration Gasbench, GC-
IRMS, LC-IRMS

USA-AOAC d13C Sugars Adulteration Gasbench, GC-
1981 IRMS, LC-IRMS
EU-CEN 1998 d13C Sugars and | Adulteration Gasbench, GC-
pulp IRMS, LC-IRMS

EU-CEN 1995 | §?H and 680 Water Adulteration Gasbench, GC-
IRMS, LC-IRMS

Bdang 8. Tong hep ap dung kj thudt phan tich IRMS cho dé uéng

(b)

Ca phé ciia ban dén tiv dau?

- déu 4n dong vi hydrogen va oxygen;

- cdy ca phé (coffea spp.) mang ddu 4n dong vi lién quan dén luong mua dia
phuong, khu vuc;
- phén biét hat ca phé My, chau A va chau Phi;

- nhén dién ca phé bi dan nhén sai (vi du: mau ca phé tir Bio Sumatra trong biéu do).

B Hysmonsuae (%)

s 2

=80 # Bio Bolivia

——
India
= Philippines
w =
Guatamala B mbia
3 ra-Guatamala* Brgzi
Bio P

i Pery " Colombia

~#-Guatamala

 Ethiopia Sidamo
African coffee

' Indones sia  Asian coffee

South and Central American coffee

¥ Bio Sumatra,
¥ Costa Rica
Peru Tukki

—+

20 22

24 26 28

Al

30 32 34 38
[

38

Hinh 4. Phan bigt nguén géc ca phé bang thiét bj phan tich IRMS

(©)

- dau an dong vi nitrogen,;

Thuwc phdm ciia ban cé phii la sdn phdim hivu co?

- phan bon hiru co so voi phin bén téng hop;

- su khac biét vé déng vi nito trong thyuc vat va dat do su bay hoi ammonium, khir
nitrate, nitrate hoa, ...;
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- dau an phan bon hitu co tir +8 %o dén +20 %o ;

- du an phan bon tong hop tir +3 %o dén +6 %o .

12
11 3. Organic fertilizer
, T
E 1D -\HH% xk"'\-\.
£ g x}
: -
& 8 —
© 2 Synthetic fertilizer
.,-'-""H-_-____ B
B N _ﬂ_.f’"‘#
L ____I—'_
]
a 1 2 3 4
Sample

Isotopic values shrimps

)
@ convention

delta 15N-value

delta 13C-Value

Hinh 5. Phan bigt nguén san pham hiu co bang ky thugt IRMS

8 KET LUAN

Phuong phap phan tich ti I dong vi IRMS bén ciing 1a mot cong cu hitu ich trong viéc
kiém soét tinh xéac thuc va ngudn géc thuc pham, thanh phan thuc pham va d6 uéng, dic
biét 1a nudc trai cAy va rugu dugc nghién ciru nhiéu trén thé gidi.

O Viét Nam dang thuc hién dy &n truy xuat nguon gbc thuc pham bang cong nghé thong
tin (IT) dya trén bo co so dit liéu tir trung tdm ma s6, ma vach Quéc gia GS1 thudc Vién
Tiéu chuan Chat luong Viét Nam, nhung viéc nay chi thuc hién duoc néu ngudn gdc san
pham dugc cung cap ding, du va c6 sy hop tac chat ché gitra nha cung cap dich vu truy
XUt dién tir (thiét ké phan mém) voi céc bén tham gia chudi san xuat san pham. Vi vay,
viéc nghién ctru xac lap cin ctr khoa hoc du tin cay trong viéc truy xuat ngudn goc thuc
pham dang 1a mot van dé mai, cap thiét trong thuc tién,
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Cac nguyén tb tu nhién chu yéu 12 hdn hop cac ddng vi véi ti 16 ddng vi cia cac nguyén tb
c6 thé thay doi tly thudc vao ngudn goc cua nguyén liéu. Ti Ié phan b cua cac dong vi
bén H, C, O, N va S 1a phuong phap duoc sir dung phd bién nhit. Trong cac phuong phap
thi IRMS cho phép do ti 1& caa ddng vi véi do chinh xac rat cao.

Hién nay, trén thi truong Viét Nam c6 rat nhiéu cac loai téo nhap khau c6 ngudn gbc cha
yéu tir cac nuéc nhu My, Newzealand va Trung Quéc véi nhiéu chung loai da dang va
phong phti. Nhung c6 mét thuc trang 1a su thiéu trung thuc ciia ngudi cung cap san pham
d3 gy cho ngudi tieu dung ndi lo san pham khong dam bao an toan.

Do vay, viéc xac dinh nguon géc san pham dang tré thanh van dé thiét yéu trong thuong
mai va mang tinh phap Iy toan cau, vira dap (ng viéc truy xuat ngudn géc thuc pham thay
vi str dung ma so6 ma vach nhu da dé cap bén trén.

Céc t6 chtic chiing nhan san pham hiru co (organic) dang dua trén viéc danh gia dinh ky
dé cap chang nhan organic cho nong san, thay san,....cling twong tu nhu viéc truy Xuat
ngudn gdc, tic 1a can cac phuong phap phan tich bang IRMS dé chang thyc san pham duoc
cong bd co dung thuc chat nhu cong bd hay khong?

TAI LIEU THAM KHAO

[1] FIRMS - Good Practice Guide For Isotope Ratio Mass Spectrometry - Second Edition
[2] IRMS Application ThermoFisher Scientific
[3] Isotope Ratio Mass Spectrometry - Article in The Analyst March 2009

[4] Charles Sturt University - The Application of GC-C-IRMS to the Authentication
Charasterisation of Food and Beverages - August 2017

[5] Lan Anh Ha, Phan tich sy khac biét vé thanh phan dong vi bén §%H va 80 trong
mau nudce chiét tir qua dau tdy ¢ Pa Lat va Moc Chau, tap chi Khoa hoc Cong nghé
Viét Nam, 64(8) 8.2022.
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PHAN TICH SO MAU DI PONG
PHUC VU SO HOA DU LIEU PHAN TiCH

Nguyén Thanh Danh?
Vién Coéng nghé tién tién,
Vién Han I[am Khoa hoc va Cong nghé Viét Nam.

Tom tat

Trong nhitng ndm gan day, cdc hé théng cam bién phdan tich di déng két hop internet van
vat (10T) va tri tu¢ nhan tao (A1) dang tro thanh xu hwong quan trong trong linh vuc quan
trdc méi trwong va sé hoa di liéu phan tich. Bai viét nay trinh bay cac két qua nghién citu
bude dau vé hé thang phan tich so mau di déng sir dung bé tach mau RGB2 va camera dién
thogi théng minh nham xdc dinh nhanh cac chi tiéu nitrogen (nito) vé co trong niedc.

Hé théng dueoc tich hop két néi IoT, huu trik diz liéu dam mdy (cloud) va xi# Iy tin hiéu bang
cac thudt todan “hoc may” nham ndng cao dé chinh xac phan tich. Két qua cho thay hé
théng c6 kha ndng xdc dinh NH, va NO, Véi dé nhay cao, gidi han phat hién thap va
twong quan tot Véi phirong phdp UV-Vis truyén thang. Cong nghé nay mé ra tiém nang
|6n trong gidm sdt méi truong nwdc tai thoi gian thuc, trong linh viec nudi trong thay san
théng minh va phat trién cac nén tang diz liéu Ién phuc vi sé6 hda phan tich va quan ly moi
truong tu dong.

Tar khoa:
Cam bién so mau, RGB, 10T, hoc may, NH,*, NO:", smartphone.

1  GIOI THIEU

Cac phuong phap phén tich so mau hién nay dugc s dung rong rdi trong phan tich moi
truong, thuc pham, y sinh, méi truong, thay san do ¢6 wu diém vé tinh don gian, chi phi
thap va kha ning trién khai nhanh. Tuy nhién, phan 16n céc thiét bi phan tich truyén thong
van phu thudc vao hé théng phong thi nghiém, chi phi dau tu cao va kho trién khai cho cac
ung dung gidm sat lién tuc ngoai hién truong.

Sy phét trién ciia cam bién di dong, dién thoai thdng minh, 10T va tri tué nhan tao di mo
ra mot huéng tiép can méi cho cac hé thdng phan tich so mau thé hé méi. Cac hé thong
nay khdng chi cho phép do nhanh tai hién trudng ma con hd trg két ndi truc tuyén, luu trix
dir liéu trén nén tang dam may va xu ly dit liéu bang cac thuat toan “hoc may”® nham nang
cao do chinh x&c phan tich.

1 Ph6 Gido su/Tién si.
2 RGB: M6 hinh h¢ mau bd sung trén co s ba mau chinh: do (red R); xanh (green G) va luc (blue B).
3 Machine Learning ML- Hoc may.
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Trong bai viét ndy, nhdm nghién cau tai Vién Cong nghé tién tién da phat trién hé thdng
phén tich so mau di dong phuc vu viéc xac dinh céc chi tiéu nitrogen vo co trong nudc,
hudng deén ng dung trong giam sat moi trrong nuwdc va nudi trong thay san thdng minh.

2 HE THONG PHAN TiCH SO MAU DI PONG

Hé thdng duoc thiét ké theo hai hudng chinh gdm:

(i)  thiét bi phan tich sir dung bd tach mau RGB: va

(ii) hé thong phan tich sir dung camera dién thoai thdng minh.

Déi v6i hé RGB chuyén dung, thiét bi bao gém nguén sang LED 6n dinh, bo tach mau
RGB, va bo phat wifi két ndi dam may (cloud). Hé thong cho phép sir dung linh hoat Vi
nhiéu loai KIT phan tich so mau khac nhau [1].

Song song d6, hé thong dién thoai théng minh (smartphone) duoc phat trién nham tan dung
vu thé phd bién cua dién thoai théng minh. Hinh anh mau sic dugc thu nhan truc tiép tur
camera dién thoai, sau d6 duoc xir Iy bang céc thuat toan hoc may nham giam sai s6 gay
ra boi diéu kién chiéu sang va su khac biét gitra cac thiét bi dién thoai.

Bén canh d6, nhém da phat trién hé reference calibration (mau chuan tham chiéu) nham
hiéu chinh tin hiéu mau va nang cao tinh déng nhat, d6 6n dinh cua dit liéu phan tich gita
cac thiét bi khac nhau [2].

Ngoai ra, hé thdng con duoc tich hop kha ning luu trit dir liéu truc tuyén, dinh vi vi tri do
va dong bo di liéu thoi gian thuc 18n nén tang cloud nham phuc vu xay dung co so dit liéu
I6n cho cé&c tng dung giam sat moéi truong théng minh.

3 KET QUA VA THAO LUAN

Hé thong da dugc tng dung dé xac dinh NH4* va NO:~ trong nudc st dung cac bo kit phan
tich so mau twong tng. P6i véi NH4*, phan (ng indophenol-salicylate dugc st dung, trong
khi NO:~ dugc xac dinh théng qua phan tng Griess—Saltzman.
Két qua cho thy hé théng dat giéi han phét hién thap véi:

NH4": LOD =0,0134 mg.L™' va NOz: LOD = 0,0054 mg.L™".
Cac gié tri nay cho thdy kha ning ung dung tdt trong giam sat moi truong nudc va nudi
trong thuy san.
C4c thuat todn hoc may duoc 4p dung nham cai thién do chinh xéac phan tich tir dit liéu
mau RGB. Két qua cho thay mé hinh Dual - Regime Calibration (DRC) va cac mé hinh
phi tuyén tinh cho hiéu qua xtr ly tt véi hé sb xac dinh cao, dat tdi R2 = 0.9999 ddi véi hé
RGB chuyén dung.
Déi véi hé smartphone, cac md hinh hoc may phi tuyén tinh dat R khoang 0,90 — 0,954.
Dic biét, viéc sir dung hé mau chuan tham chiéu gitp giam dang ké sai s gitra c4c thiét bi
smartphone khac nhau, véi mirc cai thién tir 42 % dén 76 %. Diéu nay cho thay tiém ning
I6n clia phuong phap trong viéc chuan hoa dir liéu mau thu nhan tir dién thoai thong minh.
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Hé théng ciing dd duoc thir nghiém trén cac mau nudc thyc té tai TP. H6 Chi Minh. Két
qua phan tich cho thay c6 sy tuong quan tot voi phuong phap UV-Vis truyén thdng, ching
minh kha ning ung dung thuc té cua hé théng.

4  KET LUAN

Nghién ctru da phat trién thanh cng hé thong phan tich so mau di dong két hop 10T va tri
tué nhan tao, phuc vu sé hoa dir liéu phan tich méi truong. Hé théng str dung bo tach mau
RGB va smartphone cho phép phan tich nhanh tai hién trudng véi chi phi thip va kha nang
két ndi truc tuyén.

Trong nhitng nghién cau tiép theo, nhém nghién ctiru dang phat trién hé thiét bi cam bién
hoan toan ty dong tich hop bom mau, bom hoéa chét, va tng dung Al nham hudng dén céc
nén tang giam sat moi trudng nudc thdng minh theo thoi gian thyc.

TAI LIEU THAM KHAO

[1] Cao, T.-D.; Phan, N.-M.; Huynh, T.K.-C.; Pham, M.-T.; Nguyen, T.-H.; Nguyen,
C.-H.; Giang, T.T.H.; Chi, T.T.K.; An, T.N.M.; Pham, D.-Q. Colorimetric detection
of ampicillin using a gold nanoparticle—aptamer sensor: Integrating portable readout
and smartphone-based online machine learning. Journal of Environmental
Chemical Engineering 2025, 120935.

[2] Quoc, T.N.; Phan, M.-V.; Dang, K.P.; Gia, H.N.H.; Thien, P.N.T.; Hoang, V.T;
Do, T.-L.; Tran, T.-B.; Do, M.-H.; Nguyen, L.-K.-T. Smartphone-Based
Colorimetric Sensing with Reference Calibration and Ensemble Machine Learning
for Enhanced Detection of Nitrite and Ammonium ions. Analytica Chimica Acta
2026, 345097.
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*

2> VIEN CONG NGHE TIEN TIEN |AT>/

VAST

VIEN HAM LAM KHOA HOC & CONG NGHE VIET NAM

Phwong phap phan tich
so mau di déng - phuc vu
sO hoa dir liéu phan tich

Don vi: Vién Cong nghé tién tién (IAT)
§ Nguwoi trinh bay: PGS.TS. Nguyén Thanh Danh

Vién Céng nghé tién tién (IAT) - VAST

Téng sé VC-NLD: 200
S6 bién ché 95/100; GS: 05; PGS:
08; TS: 65; ThS, KS,...: 122

Chirc nang: Nghién ctru, trién
khai va dao tao sau dai hoc.

Linh vwe: Héa vo co, hitu co,
Hoa ly, Phan tich, khoa hoc
vat liéu, vat ly, cong nghé
sinh hoc, sinh thai hoc,...

Néi dung

1. Phwong phap so mau di dong va
Nhirng thanh twu hién nay

2. Két qua nghién ctru tai IAT

3. Két luan va dinh hwéng trong twong lai

Thiét bi phan tich so mau

; e Thiét bi di dong
Phong thi nghiém -

- Chi phi cao, khéng thich hop véi da sé
nguoi dung

- Xac dinh gi¢i han s6 lwgng chat

- Khéng thé danh dau vi tri ty dong, kho
s6 héa dit liéu,...

Cam bién két hop loT - Al

Hé théng lwu
trie dam may

Ngwei ding

Div liéu lon,
Dw doan,
Canh bao,...

o Héa hoc: Chat 6 nhiém, pH, oxy, chat dinh dwéng
o Sinh hoc: Khuén, nam, néng dé BOD....
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Thiét bi cdm bién so mau di déng

LED

cuvette 1 lid

wheel
camera

display screen

S\ ¥

r;uspbcn)- Pi

Thiét bi cadm bién so mau di déng

Constant Current DC
Source and Sinusoiis
Viaveform Gensrator

Thiét bi cAm bién so mau di déng

ol

X0

Increasing F- concentration

IEEERNNNEENN

9 Absorbance at 560 nm

bsol

Loi: Di ddng do tai hién truong, &n dinh, it bi anh hudng méi trudng.
Bat loi: Khong lwu trir hé thong online, kho tu dong hoa,

Anal. Chem. 2017, 89, 1,767-775 ACS Omega 2020, 5, 38, 2525325263, Sensors, 2017, 17(8), 1730

Thiét bi so mau sir dung camera smart phone

analysis

1208 L of PAA standard and sampées
210 of AON wne X solution
Incusation for | mimts
3 103000 DP0 soluion
/ Incubation for 4 mmnute

4 Photographing

-

Thiét bi so mau sir dung camera smart phone

Thiét bi so mau str dung camera smart phone

b sampiocan | ©

Loi: Nhanh, IoT, online, big data, di dong. i
Bat loi: bi anh hwéong béi nhiéu tac nhan phu thudc tirng thiét bi

for D f, 2015, 1, 1-11
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Két qua nghién ctru tai AIT
1. Hé théng thiét bi so mau di dong
Smartphone-based RGB sensing for Water Quality Monitoring
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Hé thong camera dién thoai théng minh
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NGHIEN CUU TONG HQP VAT LIEU NANOCOMPOSITE
DUA TREN NANO VANG, HAT CAU CARBON,
GRAPHENE OXIDE UNG DUNG DPE PINH LUQONG
ASCORBIC ACID VA PANH GIA HOAT TiNH KHANG KHUAN

Phan Thanh Long, Nguyé&n Hoang Ngec Han,
Lé Thanh The, Trwong Huynh Anh Vii, Nguyén Dic Tuan.

Trung tam Dich vu Phan tich Thi nghiém va
Tiéu chuan Po lwong Chat lwong TPHCM.

Email: longhoaphantich@gmail.com

Tom tat

Nghién cizu ndy béao céo viéc téng hop mét vt liéu nanocomposite mai dira trén cac hat
nano vang tich hop 1én hat cdu carbon va graphene oxide (AuUNPs@Cs-TA@GO) bang
phwong phdp hé tro vi s6ng. Cdu triic va dac tinh cua vdt liéu dwoc xac nhdn bang nhiéu
ky thudt phan tich, bao gom HR-TEM, XRD, FT-IR, TGA, FE-SEM, SAED, EDS, bdn do
phan bé nguyén té va phép do thé zeta.

Két qua cho thdy cac hat nano vang ¢ kich thwéc 6 mm — 17 nm dwoc phan bo trén bé mat
Cac qua cdu carbon nam trén cac tam graphene oxide. Vi gia tri thé zeta -64,7 mV, cho
thdy vat liéu c¢é dé on dinh keo tét nho luc day tinh dién va hiéu ing bdo vé cia cac qua
cau carbon va graphene oxide.

Vat ligu AUNPs@Cs-TA@GO thé hién hogt tinh khang khudn manh déi véi Vibrio
parahaemolyticus (ATCC 17802) va Staphylococcus aureus (ATCC 25923), vdi duong
kinh vong izc ché lan lwot dat (46,30 + 0,19) mm va (48,70 + 0,23) mm.

Ngoai ra, vat liéu con cho thdy hoat tinh xtc tac peroxidase hiéu qud, cho phép ing dung
trong dinh lrong acid ascorbic bang phwong phdp so mau dwa trén phan ing oxy hda
3,3,5,5-tetramethylbenzidine bai hydrogen peroxide, dat giéi han phat hién thap (0,03 uM)
va khodng tuyén tinh réng (0,1-10) pM.

Quan trong hon, phirong phép dé xudt da dwoc ap dung thanh céng dé xdc dinh ham heong
acid ascorbic trong mau sira bét véi dé chinh xac cao, cho két qud firong dong véi phirong
phap sdc ky long hiéu néing cao. Nhing két qua nay cho thdy tiém nang 1ng dung cuia vt
ligu nanocomposite AUNPs@Cs-TA@GO trong phan tich thuc phdm va kiém soat vi sinh.

Keywords

Gold nanoparticles, Carbon spheres, Graphene oxide, Peroxidase-like activity, Ascorbic
acid detection, Antibacterial activity.

205



Hoi thao khoa hoc Do lwong - Thir nghiém 2026 QUATEST 3 — VINATEST

1  MODAU

Trong nhitng nim gan day, cong nghé nano
d3 phat trién nhanh chéng va dugc Gng
dung rong réi trong nhiéu linh vuc nhu y
sinh, méi truong va phan tich thuc pham.
Trong sé cac vat lidu nano kim loai, hat
nano vang (AuNPs) thu hat nhiéu su quan
tam nho do 6n dinh héa hoc cao, kha ning
xUc tac hiéu qua va hoat tinh khang khuan
dang ké. Dic biét, AuNPs thé hién hoat tinh
tuong tu enzyme peroxidase, cho phép ung
dung trong cac phuong phap phan tich so
mau vaéi do nhay cao. Tuy nhién, AuNPs c6
xu huéng két tu trong qué trinh tong hop va
bao quan, dan dén giam dién tich bé mat
hoat dong va lam suy giam hiéu qua xdc tac
cling nhu hoat tinh khang khuan cua vat
liéu.

Dé cai thién d6 6n dinh va kha ning phan
tan cua cac hat nano kim loai, nhiéu nghién
ctru da tap trung vao viéc cb dinh chling trén
cac vat lieu nén c6 dién tich bé mat Ion.
Graphene oxide (GO) dugc xem l1a mot nén
vat liéu tiém ning nho cdu trdc lép dic
trung cung sy hién dién caa nhiéu nhom
chuc chira oxy nhu hydroxyl, epoxy va
carboxyl, gitip ting cuong su lién két va
phén tan cua cac hat nano kim loai. Bén
canh do, cac vat liéu dua trén hat cau carbon
cling duoc quan tdm nho dién tich bé mat
l6n, d6 dan dién tt va cau trac 18 xop co
thé diéu chinh [1]. Viéc két hop cau carbon,
graphene oxide va cac hat nano kim loai
dugc xem 1a mot chién luoc hiéu qua dé
phét trién cac vat liéu nanocomposite da
churc nang.

Ascorbic acid (AA), hay vitamin C, la mét
hop chit thiét yéu d6i voi co thé con ngudi
va thuong duoc bd sung vao nhiéu san
pham thuc pham nhu sita ¢ong thirc va dd
udng chirc nang [2].
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Do vai trd quan trong cua AA d6i véi sic
khoe ciling nhu nguy co gay tac dung phu
khi tiéu thu qua mirc, viéc phat trién cac
phuong phap phan tich nhanh va chinh xac
dé xac dinh ham luong hop chét nay trong
thuc pham 14 rat can thiét. Trong nhiing
nim gan day, cac hé xUc tac dya trén
AuNPs da duoc stir dung rong réi trong cac
phuong phap so mau dua trén phan ing oxy
hoa 3,3,55-tetramethylbenzidine (TMB)
boi hydrogen peroxide, cho phép dinh
luong AA véi @6 nhay cao [3].

Ngoai cac ung dung phan tich, cac vat liéu
nano kim loai ciing cho thay tiém ning dang
ké trong linh vuc khang khuan. Vibrio
parahaemolyticus va  Staphylococcus
aureus 1a hai vi khuan gay bénh phd bién
lién quan dén thuc pham va nhiém tring o
nguoi [4, 5]. Su gia tang cua cac chung vi
khuan khang khang sinh di thac day viéc
phét trién céc vat liéu khang khuan mai dya
trén cong nghé nano.

Trong nghién ctu nay, nanocomposite
AuNPs@Cs-TA@GO dugc téng hop bang
phuong phap hd trg vi song, trong d6 tannic
acid dong vai tro vira la tién chét carbon vira
la chat khir. CAu tric vat liéu véi cac hat
nano vang phan b trong ma tran cac hat
cau carbon va neo giir trén nén graphene
oxide gitp han ché su két tu cia hat nano va
tang cuong qua trinh truyén electron. Nho
d6, vat lieu thé hién hoat tinh xudc tac
peroxidase-like hig¢u qua trong phan tng so
mau dé xac dinh acid ascorbic, dong thoi
cho thay hoat tinh khang khuan dang ké ddi
véi - Staphylococcus aureus va Vibrio
parahaemolyticus, tiém ning Gng dung
trong phan tich thuc pham va kiém soét vi
sinh.
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2 THUC NGHIEM
2.1 Hoda chat va nguyén liéu

Tat ca cac hoa chat s dung trong nghién
ctu nay duoc cung cap bai Merck
(Singapore) va Acros Organics (Bi). Cac
cau carbon tich hop hat nano vang duoc
tong hop tir tetrachloroauric acid (ll)
trihydrate (HAuCl4:3H20, > 99 %) va
tannic acid (C76Hs2046, > 95 %). Graphene
oxide (GO) dugc téng hop tir bot graphite
c6 kich thudc hat < 20 um theo phuong
phap Hummers cai tién. Hydrogen peroxide
(H202, 30 %) va 3,3,55-tetramethyl-
benzidine (TMB, > 98 %) duoc su dung
trong hé phan tng so mau dé phat hién L-
ascorbic acid (CsHsOs, > 99 %). Isopropyl
alcohol (IPA, > 99,5 %) va p-benzoquinone
(p-BQ, > 98 %) duoc st dung trong thi
nghiém bay chat don gbc (scavenger
trapping experiment) nham xac dinh su hién
dién cua cac tac nhan hoat dong.

Hai chung vi khuan Staphylococcus aureus
ATCC 25923 va Vibrio parahaemolyticus
ATCC 17802 duoc cung cap boi
Microbiologics (Viét Nam) va duoc luu gitr
tai Phong Hitu co Néng san Thuc pham —
CASE-SMQ. Moi truong nudi cay nutrient
broth va nutrient agar dugc mua tur Titan
Biotech Ltd. (An D). MAu sita bot sir dung
cho thuc nghiém dinh lugng ascorbic acid
dugc thu thap tir mot cra hang phan phoi
san pham sita tai TP. H6 Chi Minh.

2.2 Quy trinh tong hep composite
AuNPs@Cs-TA@GO

Quy trinh tong hop vat liéu duoc thiét ké
gom céc budc chinh nhu sau. Trude hét, cac
hat cau carbon duoc téng hop tir tién chat
tannic acid (TA) bang phuong phap vi song,
st dung hé thong MARS 6 (CEM, Hoa Ky).
Hé thdng vi séng MARS 6 ¢6 cdng suat toi

207

da 1800 W, tuong tng véi muc cong suat
100 %.

Tiép theo, cac hat AuNPs duoc hinh thanh
tryc tiép trén bé mat Cs thdng qua qua trinh
khir ion kim loai boi lwgng hop chat hitu co
du va cac nhém chire trén Cs, cing dudi tac
dong cua vi séng, tao thanh cac hé vat liéu
AuNPs@Cs-TA. Céc thdng s6 anh huong
dén qua trinh tong hop, bao gdm cdng suat
vi song, thoi gian phan ung, ti 18 khéi luong
gitra ion kim loai va hop chat hiru co da
duoc khao sat nhiam xac dinh cac diéu kién
tong hop phu hop. Céch tiép can nay gilp
han ché hién tuong két tu cua nano vang va
cai thién d6 6n dinh, phan tan vat liéu.

Graphene oxide dugc tong hop tir graphite
theo phuong phap Hummers cai tién, sau d6
dugc tich hop vao hé AuNPs@Cs-TA
thong qua qua trinh phéi tron vei ti 1é duoc
kiém soat, hinh thanh hé composite ba
thanh phan AuNPs@Cs-TA@GO. Trong
Ciu trac composite thu duge, GO dong vai
trd 12 nén mang hai chiéu, gop phan phan
tan ddng déu c4c hat Cs mang AuNPs, dong
thoi ting cuong hiéu &ng hiép dong trong
cac qua trinh xUc tac va khang khuan.

2.3 Phan tich dac trung vat li¢u

Céc vat liéu tong hop dugc dic trung vé
hinh thai, cau tric va tinh chat bé mat bang
cac ky thuat phan tich hién dai nhu XRD,
FT-IR, FE-TEM, HR-TEM, TGA, DLS,
EDS. Céc két qua phan tich nay ciing 14 co
so dé 1am rd méi lién hé giira diéu kién tong
hop va dic trung cdu tric cua cac hé
nanocomposite.

2.4 Danh gia hoat tinh xuc tac

Hoat tinh x(Gc tac cua cac vat liéu
nanocomposite AuNPs@Cs-TA@GO
dugc danh gia thong qua kha nang xuc tac
trong qua trinh dinh lugng ascorbic acid.
Phuong phap xac dinh dugc xay dung dua



Hoi thao khoa hoc Do lwong - Thir nghiém 2026 QUATEST 3 — VINATEST

trén hoat tinh xdc tac peroxidase-like cua
vat liéu, trong d6 AuNPs xtic tac qua trinh
phan rd H.0> tao thanh cac gdc hydroxyl
(+OH), tiép tuc oxy hoa co chat 3,3,5,5-
tetramethylbenzidine (TMB) thanh dang
oxy héa (TMBox) c6 mau xanh dac trung,
véi cuc dai hap thu tai budc séng 658 nm.

Viéc dinh lugng ascorbic acid, dugc phat
trién dya trén kha nang khtr manh caa hop
chat nay théng qua hé phan tng TMB-
H.O.-ascorbic acid vdi AuNPs@Cs-
TA@GO lam chat xuc tac.

Theo d0, ascorbic acid khir TMBox tro lai
dang TMB khdng mau va bi oxy héa thanh
dehydroascorbic acid, lam suy giam cuong
d6 hap thu tai 658 nm; mc do suy giam tin
hiéu ty 1é thuan véi ndng do ascorbic acid,
tir 46 cho phép dinh lugng hop chat nay
trong mau sita bot.

Do chinh xéac cia phuong phap duoc kiém
chuang bang phuong phap sic ky long hiéu
nang cao.

2.5 Khao sat hoat tinh khang khuan

Hoat tinh khang khuan cua céc vat liéu
nanocomposite duoc danh gia bang phuong
phap khuéch tan trén méi truong thach dbi
véi hai chung vi khuan dai dién 1a
Staphylococcus aureus (ATCC 25923) va
Vibrio parahaemolyticus (ATCC 17802).

Vit liéu dugc khao sat & cac nong do khac
nhau va so sanh véi cac vat liéu thanh phan
cling nhu mau d6i chang.

Hiéu qua khang khuan dugc danh gia thong
qua duong kinh ving tc ché va kha ning
duy tri hiéu luc theo thoi gian, qua do lam
rd vai trd hiép ddng gitta AUNPs, Cs va GO
trong hé composite.
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3
3.1 Dac trung hoa ly

Phan tich nhiéu xa tia X (XRD) xac nhan su
hién dién caa GO, AuNPs va cac cau carbon
trong composite (hinh la). Binh tai 20 =
10,64° twrong (ng v&i mat phang (002) caa
GO véi khoang céach Iop 8,33 A do cac
nhom chic chira oxy. Cac dinh nhiéu xa tai
38,30°, 44,39°, 64,71° va 77,62° dic trung
cho céu trac tinh thé caa AuNPs theo di
ligu JCPDS 87-0597. Gian d6 XRD ctia cac
cau carbon khong xuat hién dinh tinh thé
graphite, cho thiy ciu triic vo dinh hinh.
Kich thudc tinh thé AuNPs tinh theo
phuong trinh Scherrer nam trong khoang
(6,6 - 9,9) nm.

Phan tich TGA (hinh 1b) cho thiy GO bt
dau chuyén hoa thanh carbon & khoang 150
°C, trong khi cac cau carbon chuyén hoa tir
khoang 300 °C va hoan tat gan 600 °C. Ham
lugng AUNPs trong composite
AUNPs@Cs-TA@GO udc tinh khoang 2
%, chung t6 GO da duoc tich hop thanh
cdng vao ciu tric composite.

Ph6 FT-IR (hinh 1c) cho thay céc dai hap
thu dac trung cua nhom O-H, C-H thom,
C=0, C=C va C-0, xac nhan su hién dién
cua tannic acid va GO trong composite.
Ngoai ra, cac dao dong trong vung (800 —
500) cm™ cling chi ra sy hién dién cua
AUNPs.

Phan tich thé zeta (hinh 1d) cho thiy
nanocomposite o gia tri - 64,7 mV va hau
nhu khong thay ddi sau 30 ngay, chang to
d6 6n dinh keo cao. P6 6n dinh nay duoc
duy tri nho cac nhém phenolic va
carboxylic tur tannic acid va GO, cung voi
cau tric hd tro ctia cac cau carbon va mang
GO gilp han ché su két tu cia AuNPs.

KET QUA VA THAO LUAN
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Hinh 1. Gidn @6 XRD (A), phéan tich TGA (B) va phé FT-IR (C) ciia
AUNPs@Cs-TA@GO va cac vt ligu thanh phan da tong hep; thé zeta (D) cia
AUNPs@Cs-TA va AuUNPs@Cs-TA@GO tai cac thei diem khac nhau.

N oo

Hinh 2. Anh SEM cuia Cs-TA (a), AUNPs@Cs-TA (b) va )
AUNPs@Cs-TA@GO (c); anh TEM, HR-TEM va SAED (d), cung phé
EDS (e) ciia AUNPs@Cs-TA@GO (bdn dé phan bo nguyén to (hinh chen)).

Hinh 2 thé hién sy thay d6i hinh thai cua
composite qua cac giai doan tong hop. Anh
SEM cho thay céc cau carbon xop tir tannic
acid c6 duong kinh trung binh khoang 0,56
um va van duy tri cau trdc cau sau khi tai
AuNPs va gin I&n cac tim GO. B& mit cau
carbon trg nén thd va xdp hon sau khi tich
hop AuNPs va GO, tuy nhién AuNPs kho
quan sét bang SEM do kich thuéc rat nho.

Anh HR-TEM cho thiy cac AuNPs phan b
day dac trén bé mat cau carbon vai kich
thudc khoang (6 -17) nm. Céc khoang cach
mang tinh thé 0,27 nm; 0,23 nm va 0,14 nm
tuong ang VGi cac mat tinh thé (111), (200)
va (220) cua AuNPs. Mau SAED xuat hién
cac vong nhidu xa rd, Xac nhan ciu trac da
tinh thé, phu hop voi két qua XRD.

Phan tich EDX cho thay thanh phan chinh
cia composite gom C (66,28 %), O
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(32,18 %) va Au (1,54 %), khong phét hién
tap chat. Ban do nguyén t4 cho thiy cac
nguyén té phan bb dong déu trén bé mat vat
liéu, ching td AuNPs duoc ¢ dinh hiéu qua
trén céc cau carbon va nén GO.

3.2 Hoat tinh peroxidase-like cia vat
ligu AUNPs@Cs-TA@GO

Hoat tinh mé phong peroxidase cua
AUNPs@Cs-TA@GO dugc danh gia bang
phuong phap so mau théng qua phan urng
oxy hoa TMB trong su hién di¢n cia H20o.

Su hinh thanh oxidized-TMB lam dung
dich chuyén tir khéng mau sang xanh lam,
vé6i dinh hap thu tai 658 nm. Hoat tinh xdc
tac chiu anh hudng boi nhiét o, pH, lugng
xuc tac, nong d6 TMB, H20, va thoi gian
phan tmg. Diéu kién téi uu dwoc xac dinh 1a
30 °C, pH 5, vdéi 0,4 mg xuc tac, 0,6 mM
TMB, 200 uM H2O: va thoi gian phan tng
25 pht. Sau thoi gian nay, tin hiéu hap thu
6n dinh it nhat 35 phut, cho thay do 6n dinh
cao cua hé xuc tac (hinh 3).

450 500 600 700 750
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.”.°
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w

i

o
N

o
-

Absorbance (a.u.)
o
Absorbance (a.u

Wavelength (nm)

50
Wavelength (nm)

< —
500 550 600 650
Wavelength (nm)

Hinh 3. Phg UV-Vis ciia phdn sing gi¥a TMB va H2O2 bj dnh hwdng bdi cac yéu té
khac nhau: dnh hwong ciia nhiét d (a), pH ciia dung dich d¢m (b), khoi luwgng chat
xUc tac (c), nong dé red-TMB (d), nong dé H20: (e) va thei gian phan ing (f).

Q .8 Q 6 No scavenger
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30.6 —5 : !’ I-propanol
=~ d [
% 0.4] i
0.4f w2
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- : - € 0.0}
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3 3
&0.3 (‘10.3
0.2 0.2
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0.0 525 600 675 750 0.0 500 550 600 65.50 700 750
o __________Wavelength(nmm) = Wavelength (nm) |

Hinh 4. Phé UV-Vis cia dung dich TMBox: (a) vdi cac thanh phan phdn i#ng khac nhau;
(b) véi cac chdt bt gac tr do; (c) trong su c6 mat caa ascorbic acid; (d) vei cac tac nhan
gay nhiéu tiém tang khdc nhau déi véi hoat peroxidase-like ciia AUNPs@Cs-TA@GO.
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So sanh véi AUNPs@Cs-TA, composite ba
thanh phan AuNPs@Cs-TA@GO cho
cudng d6 hap thu tai 658 nm cao hon,
chang to hiéu suit xtc tac vuot troi. Vai tro
cua GO duoc cho la gilp cai thién su phan
tan cua cac ciu carbon mang AuNPs va ting

cuong hiéu ung dién tir, tr 6 nang cao hoat
tinh xuc tac. Thi nghiém d6i chung (TMB
+ H202, khéng c6 x(c tac) khéng xuat hién
dinh hap thy, xac nhan phan tng oxy héa
TMB chi xay ra khi c6 chat xtc tac (Hinh
4).

= Absorbance_a.u

o

‘1-5!(’
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pre 15t 28 S2Y
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e 3-rd @SSEY
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- -
1187.4
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0 650 700 750 | 3.4 | 0187 1189.39
1-st assay
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ndassay | assay | Aabs. sample e
/k (mg/kg)
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2-nd | 1572729 1141.15
w— -] 224
3-rd 831770 1159.41

Hinh 5. Két qud phan tich xdc dinh acid ascorbic (AA) trong siza bgt bang phirong phap
so mau s dung h¢ AUNPs@Cs-TA@GO-TMB-H20> va bang phwong phdp HPLC.

Thi nghiém bay géc tu do cho phan g nhur
*OH va O2" dugc hinh thanh trong qua trinh
xuc tac. Trong d6, gdc hydroxyl («OH)
dong vai trd chi phdi, thé hién qua viéc hiéu
suat tao mau giam khoang 60 % khi cé chat
bat gdc «OH, trong khi chat bt géc Oz chi
lam giam khoang 40 % (hinh 4b).

3.3 Pinh lwgng ascorbic acid trong maiu
sira bot

Sy bd sung ascorbic acid (AA) lam giam
mau xanh cua dung dich oxidized-TMB,
dan dén sy suy giam dang ké cuong d6 hap
thu tai 658 nm (Hinh 4c). Dé dénh gia tinh
chon loc, phép do hip thu duoc thuc hién
VGi sy c6 miat cua cac chat gay nhiéu tiém
nang (hinh 4d)..

Puong chuan dinh lugng AA dugc thiét 1ap
trong khoang (0,1-10) pM duéi diéu kién
phan ung t6i wu (Hinh 5), véi phuong trinh
hodi quy AAbs = - 0,03349 C_AA + 0,35047
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(R2=0,998). Gigi han phét hién (LOD) dat
0,03 uM, cho thay do nhay cao so véi nhiéu
hé xuc tac nano kim loai da duogc bao cao.
Mic di mot s6 cam bién huynh quang ¢
LOD thap hon, phuong phap nay co uu
diém vé quy trinh don gian va yéu cau thiét
bi téi thiéu.

Kha ning ¢ng dung thuc té duoc xac nhan
bang cach phan tich AA trong mau sita bot
va 50 sanh vé&i phuong phap HPLC. Két qua
so mau (1187,4 + 6,2) mg/kg phu hop tot
voi két qua HPLC (1162,1 + 22,4) mg/kg,
véi RSD khoang 1,52 %, ching té d6 chinh
X4c va tiém ning Gng dung cua vat liéu
AUNPs@Cs-TA@GO trong phan tich thuc
pham.

3.4 Panh gia hoat tinh khang khuan

Hoat tinh khang khuan cua AuNPs@Cs-
TA@GO va céc thanh phan cia n6 ddi voi
S. aureus va V. parahaemolyticus dugc
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danh gia bang phuwong phap khuéch tan
giéng thach, véi két qua trinh bay trong hinh
6 va 7. Két qua cho thay tat ca cac mau déu
c6 kha niang ¢ ché su phat trién cua vi
khuan, trong d6 AuNPs@Cs-TA@GO (50
mg/kg) tao vong vo khuan Ién nhat, dat

(46,30 +0,19) mm dbi véi V. para va (48,70
+ 0,23) mm ddi véi S. aureus. Composite
nay van thé hién hoat tinh khang khuan
dang ké ngay ca ¢ ndng do thap va co kha
nang wc ché sy phat trién cua vi khuan trong
48 gid & diéu kién moi truong.

After 8 hours

After 48 hours

* + 9

Hinh 6. Viing #rc ché déi véi S. aureus: véi mau déi chitng dwong CIO: (1) va doi
chieng am (2), Cs-TA (3), Au’* (4), AuNPs@Cs-TA 50 mg/kg (5), AUNPs@Cs-TA
@GO 50 mg/kg ( (6), 25 mg/kg ( (7), 12,5 mg/kg ( (8) va 6,25 mg/kg ( (9).

So véi nhiéu vat liéu da duoc bao céo gan
day, AuNPs@Cs-TA@GO cho hi¢u qua
khang khuan vuot troi. Cu thé, ddi véi S.
aureus, vat liéu nay tao vong v khuan 16n

hon so vai cdc hé nhu ScAu-NPs (17,87
mm) [6], AuNPs-CC (18 mm) [7],
DioAuNPs (21 = 0,6 mm) [8] va BC-
AgNPs (9,50 + 0,50 mm) [9].

(a) o

After 8 hours

/

After 24 hours After 48 hours

Hinh 7. VUng #rc ché déi véi V. para: mdu déi chieng dwong CIO: (1) va doi
chieng &m (2), Cs-TA (3), Au’* (4), AuNPs@Cs-TA 50 ppm (5) va AUNPs@Cs-
TA@GO 50 mg/kg ( (6); 25 mg/kg ( (7), 12,5 mg/kg ( (8) va 6,25 mg/kg ( (9).
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Tuong tu, d6i véi V. para, vong vo khuan
thu dugc ciling 16n hon so vai AUNPSs théng
thuong (17,10 £ 0,17 mm) [10] va céc
AgNPs sinh hoc tir Bacillus subtilis (16,2
mm) [11] hoic Spirulina (28 mm) [12]. Két
qua nay cho thay hiéu qua khang khuan
vuot troi cua AUNPs@Cs-TA@GO, duogc
cho 1a nho hiéu tng hiép dong gitta AUNPS,
c4c cau carbon va graphene oxide.

4  KET LUAN

Phuong phap hd trg vi séng da duoc st
dung dé tong hop thanh cong vat liéu nano-
composite gom hat nano vang, cac cau
carbon dua trén hop chat tannic acid va cac
tam graphene oxide.

Vit liéu composite thé hién hoat tinh md
phong peroxidase ndi bat, cho phép phat

hién acid ascorbic bang phuong phap so
mau vai do nhay cao va gigi han phat hién
thap (0,03 pM).

Ngoai ra, composite con thé hién kha ning
khang khuan manh di véi Staphylococcus
aureus va Vibrio parahaemolyticus, vai
vong vo khuan 16n va hiéu qua khang khuan
kéo dai dén 48 gio. Hiéu suat xdc tac va
hoat tinh khang khuan cua vat liéu duoc
tang cuong nho hiéu tng hiép dong gitra hat
nano vang, cac cau carbon va graphene
oxide. Dya trén nhiing két qua nay,
AUNPs@Cs-TA@GO dugc xem la vat liéu
tiém nang véi nhiéu ang dung trong cac linh
vuc nhu cam bién sinh hoc, y sinh va cong
nghé sinh hoc.
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Khoang san la ngudn tai nguyén quan trong
d6i voi phat trién kinh té, dac biét trong cac
nganh:

> Khai thac va ché bién khoang san

> Luyén kim

> Vat liéu xay dung

» Cong nghiép hoa chat

Viéc phan tich thanh phan nguyén té clia

quang va khoang san la bwdc quan trong

nham:

» xac dinh ham Iwong kim loai c6 gia fri

» danh gia chat lvong quang

> kiém soat qua trinh tuyén quang va ché
bién

Trong cac phwong phap phan tich thanh phan nguyén
t6 trong quang thi XRF 1a mét phwong phap ndi troi.

Pho huynh quang tia X - XRF

Xeray tube I I

XRF (X-ray Fluorescence) la phwong Syl

phap phan tich nguyén té dwa trén hién <4

trong: ~/

> chiéu tia X vao mdu vat. sample DeeEme

> nguyén tlr clia cac nguyén té co trong ietschon
mAu bi kich thich. —

> nguyén tl phat ra birc xa huynh
quang ddc treng cho tirng nguyén té.

Xeray tube

Phé huynh quang tia X - XRF

Phé huynh quang tia X - XRF
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M&i nguyén tb cé buréc séng dac Bt HARE sc
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Uu nhwoc diém cla phwong phap XRF

> thdi gian phan tich nhanh (vai phat).

» d0 chinh xac va dd 1ap lai cao.

> phan tich da nguyén t6 dong thoi
(tir Be dén U).

» chuan bi mau nhanh, don gian

» khéng pha hiy mau.
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Phé huynh quang tia X - XRF

Cac Iwu y khi phan tich bang phwong phap XRF:
» Mdau ddng nhat: quy trinh Iy mau theo
- TCVN 10548-1:2014 1SO 4296-1:1984 Quang mangan -
Ly mau. Phan 1: Lay m3u don;
- TCVN 8625:2010 1SO 3082:2009 Quang sat - Quy trinh

Jay m&u va chuan bi mau.

> Quy trinh chudn bi mu nhat quan: sdy, nghién, chuan bi

Phé huynh quang tia X - XRF

méu (ép vién, nung chay)
» Tranh nhiém trong qua trinh chuan bi mau véi dung cu
nghién:

Chat liéu dung cu nghién | Cac nguyén té nhiém

W, Co,C
Fe, Cr

1 Tungsten carbide
2  Special steel

Phé huynh quang tia X - XRF

PHUONG PHAP EP VIEN I I

Nhé hon
50 pm

110 °C trong

U-2h (100 -300) kN

I Tron binder I

T

Khoang (5 - 20) % khéi lugng miu
- M&u bét co thé roi vao hé quang, dac biét véi may co ong tia X ndm duéi mau.
- Khuyén céo nghién hén hop méu cung binder.
- Ep mau khéng sir dung binder hoac ty 1& thap (2,5 %) khi can phan tich cac
nguyén to lvong vét.
- Sir dung mang film @é boc mau.

Phé huynh quang tia X - XRF

PHUONG PHAP NUNG CHAY I

« Nhiét do: (1000-1250) °C
« Thoi gan nung chdy: (3-10) min

+ Ty lé miufflux = 1:1-1:20
* Flux: Li2B407...

Can Chén Pt

Lo nung chay

Vién nung chay

- Chuén bi mau theo phuwong phap Fusion bead:

Mau bj pha lodng = khé khan cho phan tich lwgng vét

- Téi uu hoa tiy 1é mau : flux =1:2

Phé huynh quang tia X - XRF

Mau chuan cho XRF: theo tirng nén mau. I l

[l compounds
Elements. He
B C N O F Ne
me msifls aar
B sc B v o MBS co mi cu zn Ga Ge s se Br kr
Rb Sr Y 2r Nb Mo Tc Ru Rh Pd Ag Cd In Sn Sb Te | Xe
Cs Ba La Hf Ta W Re Os Ir Pt Au Hg TI Pb BI Po At Rn
Fr Ra Ac Rf Db 50 Bh Hs Mt Ds Rg Cn Nh FI Mc Lv Ts Og
Ce Pr Nd Pm Sm Eu Gd Tb Dy Ho Er Tm Yb Lu
Th Pa U Np PuAmCm Bk Cf Es Fm Md No Lr
B6 mau chudn cho mau khoang va dia chét theo phuong phap ép vién.
Nén mau: Sand, limestone, clay, slags, cement, firebricks, magnesite,
feldspar, dolomite, gypsum, various rocks

L Be

Phé huynh quang tia X - XRF

GEO TRACE PAK khoang nong dé cho phan tich bang XRF I
Major components | Elem Concentration Element | Concentration
(reference) ent  range (ppm) range (ppm)
o= [ Conoar: Sc 3-78 Zr 1-11000
k| Sratlon e v 3-768 Nb 1-3900
s (,,.,,s-/,,m cr 3-24000 Mo 1-15100
Ca0O | 0.095-55.1 Co 3-324 Sn 1-1723
To. 00777 Ni 2-3780 Ba 7-2400
oo 002 526 Cu 2-37300 La 5-1340
e - - Zn 2-27500 Ce 4-2230
Mi_{ 0007173 Ga 1-37 Nd 4-610
K,O | 0003-154 As 4-1540 w 3-3600
S 00003 -7 Br 1-217 Pb 2-41700
P,0; | 0002-26 Rb 1-800 Bi 2-680
MgO | 0,004-494 sr | 1-12000 Th 2-1103
Na,O | 0.002-10.7 Y 1-718 u 2-650

Phan tich quing sat

Phan tich ham luong sét trong quang va L
thanh phdm bang phuong phap ép vién. g ,‘0’6
- Méu duoc sdy khd & 105°C trong2hva & 9
nghién, trén véi binder (2,5 %) sir dung ; /& T
cdi nghién tungsten carbide. - A1
- M&u dugc ép & 250 kN. i ek
0 074 mass%

- Khuyén khich khong str dung binder.
- Tuy nhién v6i hé théng XRF cé éng
phong bén dui thi can st dung binder.

400 500 600 700 8.0
Srd. vabse(mase®)

Duang chuan chua

hiéu chinh (hinh

tron) va d3 higu

chinh (inh trdm)

Casbration cerve of tota ron

Phan tich quang sat

Table 1 Accuracy of the calibrations

unit: mass% I I

Component / Concentration
Element range
Toal Fe 5606 66.63 0074
SI02 1701447 031
£ £ Y Ca0 0.031-391 0.073
D0 chinh xac cua
duéng chudn sau10 lan L L o
do mau ARO3 038-369 014
o2 0.060-7.77 one
Ng0 0.038-328 012
P 0.014-0.168 0.0062
S 0.002-0.845 0.0033
Ko 0.007-0.178 0.0018
v 0.003 -0.48 0.0035
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Phan tich quang sat

Table 2 10 time repest measurement (lron sand)
unit - mass%,
XRF
Component/ | Certmea
Eement e [ | o | s
Total Fe 5703 s7.12 0055 0087
Gia tri trung binh, 46 léch so2 3m 401 007 043
chuan, hé so bién thién c20 15 132 o00s 037
sau 10 lan do mau chuén = 0sn o7 oma 0w
co Chung nhan ARC3 36 363 ome 024
o2 mm 779 0014 o1
MO 3% 33 006 o
I 0.168 0176 0002 095
s 0006 0006 0000 68
K20 oors 0000 ope2 30
v 03 02 0002 0es s

Phan tich da silicat

Phan tich da silicat bang phwong phap nung chay.
Mau dugc say kho & 105 °C trong 2 h va nung chay véi hén hop flux
- (4LiBO,/1LiB,O;) véi ty Ié mau/flux la 1/2.

- Véi ty 1é pha lodng thap nhu vay thi hoan toan c6 thé phén tich cac

nguyén tb da lwgng cling nhu lugng vét véi @6 chinh xac cao.
- Buong hiéu chuan khi chua hiéu chinh (hinh trén) va sau khi da hiéu

chinh (hinh tram) clia mét s chat va @6 chinh xac nhu sau:

Phan tich da silicat

Tio2

Intensty

Buong chudn
- Chuwa hiéu chinh (hinh tron)
- D4 hiéu chinh (hinh tram)

Phan tich da silicat

Intensy

!
. <

=

£

o

Accursey (mass%)
§ 00020

SR

Irseraty

Irteraty
-
B

Duong chudn
- Chua hiéu chinh (hinh tron)
- D4 hiéu chinh (hinh tram)

Phan tich da silicat

/ K20 { ] P205
il | | . o
= f
mamniy
P E ¢
4 o
o H
$0  Accuracy (mass%) !
F 00026 0

Duéng chudn
- Chua hiéu chinh (hinh tron)
- D4 hiéu chinh (hinh tram)

Phan tich da silicat

ppm I

Nowren| g2 | ce [ Co | cr [cu[Ga|ta | N | Na| W
LD | 45 | 19 | 02 | 05 | 02 | 02 | 19 | 05 | 42 | 02
Chinh | 129 | 25 | 13 | 25 | 59 | os [ 24 | 11 | 25 | 33
Xac
Pb |Rb | Sc |sm| s | Th | V] Y]|Y]|2z]| 2z
04 | o1 |05 | 25| 01|02 0801 ]13]01]0s
05 | 35 |37 | 13| a8 | 13|29 | 06| 07| 17] 60

Gi6i han phat hién va @6 chinh xac cla duéng chuan cho cac nguyén 6 vét.
Két qua va d6 léch chuan clia 20 lan do mau.

Phan tich da silicat

Phan tich da silicat

Table 2 Resuk of precision test 'm
. gy -

== S
5102 : o 24 » oo 33
(mass%) 0729 7.0 07 aoce u (] 6 oM 61
o2 Ga m * o 2
mowk) 0% e Col L Két qua kiém tra d6 chum, sau . _ st tring s AR} Y
— 1 1550 02 oone 20 lan véi mau chuan dwoc Ket qua !(lenl tra dqzchum‘ sau i i g Eo
hiace ST B el chirng nhan, cho trung binh, 46 20 lan voi mau chuan dugc T s % ]
e o o P léch chudn va hé sé bién thién ching nhan, cho trung binh, 46 o nr " o«
) léch chudn va hé sb bién thien = es I Hes es
u”;t TS, il Lhoid ) L) - e 3 0w
P T a5 o cw Sl TE R
Na20 v 1 1 2
(mass%) 39 am s 0 M :‘;’ : u; ':
g | 288 251 002 008 " m 2 oz
T - o on
el o 0128 ooos 083 > - e o» 0w
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Phan tich dat hiém

Ung dung phan tich mau dat hiém

+ Méau chuan dat hiém OREAS460-465
REE duoc sir dung dé lap duong
chuan

« Cac nguyén té chinh SiO,, Fe,Os,
AlL,O; va luvong nhé nguyén té dat
hiém Ce, La, Nd, Pr, Sm, Tb, Dy, Eu,
Gd déu thu duoc @ chinh xac cao
sl dung phuong phap dinh luong.

A7 N

Lanthanum

Praseodymium

Phan tich @4t hiém

Ooxe M

O Element

) Speaial compound I I

+ 30 nguyén t dugc
do theo ng dung nay

Phan tich @4t hiém

Phan tich @t hiém

= no
« 30 chat dwoc do theo (ng dung na I I
g oYy 2 Ca0 mass% Empirical Ca-kA
3 Ko mass’% Emgirical KA
1 2 3 4 5 6 7 8 9 10 4 Fe208 mass% Emgirical Fe-KA
§  MgO mass% Empirical MgKA
ALO, | CaO | K,0 | Fe,0; | MgO | Na | P,0; | SiO, | TiO, | MnO 6 Na mass% Empirical NakA + ba s_(g cac chét str dung
7 P20S mase% Empirical PXA tin hiéu Ka lines hoac La
s  so2 mass’% Empirical srka + M6t vai chét str dung Lb
1" 12 13 14 15 16 17 18 19 20 9 o2 mass’ Empirical TKA line thu dugc két qua tot
10 an mass% Emgirical MrrkA fon
CeO, | La,0, |Nd,0,| BaO | Cr,0, | Dy,0, | Er,0, | Eu,0, | Gd,0, | Nb,0. o ] E"‘mﬁ:j b
13 Nd203 mass’% Emgpirical Na-LA
14 Ba0 mass% Empirical BalA
21 22 23 24 25 26 27 28 29 30 % doos o Empirica P
16 Dy203 mass’% Empirical Dy-LBI
PbO | PreOy s Sm;0; | SrO | ThyO; | ThO, | V305 | Y70, | ZrO, 17 Er203 mass¥% Empirical Er-LB1
= 18 Euzos mass’% Emgirical EULA %
Phan tich dat hiém Cac ky thuat chuan bi mau khac
u théng ke két qua phan tich 10 lan R .
9 S . Chuan bi mau bét véi lwong mau it I I
D6 Iap lai tot khi str dung phwong phap duwdng chuan. -
sTD 3.75 125 0104 5324 v. 0140 323 2036 326 0365 k E\ otz
AVE 8.86 1.26 0.109 53.70 1.42 0154 293 20.70 2 0367 l\ JONDER ALXRR
STD DEV 0.01 0.002 0.0005 0.1 0.01 0002 0003 002 ool 0001 b ~ DANER CONTADER
RSO%, 012 018 0.43 014 037 104 0.10 010 043 018 N

ST 188 137 116 0185 00577 00204 00044 00375 00779 02

AVE 177 131 116 0183 00576 00201 00046 00356 00751 0267
STD DEV 001 0005 0004 0002 00003 00012 00002 00010 00019 00003
RSD% 0.46 0.37 031 124 0.59 6.02 5.00 2.60 256 on

AVE 00181 0312 00962 0180 02440 00041 00594 00410 0.0567  0.0621
DUV 00002 0002 00006 0002 00005 00001 00002 00005 00002 00002
RSD% 094 067 054 133 0.18 317 0.35 12 034 034

"~ wovar

e

Bottom cap plate

Do méu léng hodc chuén bj mau chuan tir dung dich chuan cac nguyén té I
béng cach say khé trong chan khéng dé bay hoi roi dwa vao may XRF

Ultracarry Microcarry

Non-backscatter cup

Micropipette

> Micropipette
_&_sample (50-100) L
ample (200 - 500) L =3 o

_/—— Uitracarry or Microcarry

+— Sample mask (UC: @ 30 mm, MC: @ 20 mm)

Non-backscatter cup

Sponge
Sample holder =
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NHUA PHAN HUY SINH HQC: CHINH SACH
NHAN SINH THAI VIET NAM VA NANG LUC
THU NGHIEM TAI TRUNG TAM KY THUAT 3

Tiéu Trong Minh Luan,
Trung tim K§ thuit Tiéu chuin Po lwong Chit hrong 3

luan.ttm@quatest3.com.vn

TOm tat

Sur gia ting nhanh chéng cua réc thai nhya tai Viét Nam da dat 3,8 triéu tdn vao nam 2023,
dang dat ra ap luc 16m doi véi hé thong qudn 1y chat thdi, doi hoi nhitng dinh hwéng chinh
sach va giai phap qudn li thay thé hiéu qud, than thién méi trieong va pht hop dinh huéng
phét trién bén viing cia ddt meéc. Bai viét ndy sir dung phwong phdp tong quan nham hé
thong hoa céc tieu chudn, quy dinh va chinh sach vé nhya phan haiy sinh hoc trong boi
canh quac té va Viét Nam, véi trong tam la tiéu chi lién quan dén “Nhan sinh thdi Viét
Nam” theo Quyét dinh 3257/0D-BTNMT. Bén canh dé, bai viét lam rd quy trinh thi
nghiém phan huy sinh hoc theo bg tiéu chudn TCVN 9493 (I1SO 14855) tai phong thi
nghiém Quatest 3.

1  DPAT VAN PE

Nam 2023, Viét Nam phat sinh khoang 3,8 triéu tan rac thai nhua (twong duong 38,7
kg/ngudi/nam); trong d6 lwong rac thai nhya bi quan ly khéng hiéu qua wéce tinh hon 2,0
triéu tin/nam. CUng véi su gia tang cua tiéu dung noi dia, san lwong nganh nhya ciing ting
manh, khoang 10,3 tri¢u tin nhya nam 2023 va dy bdo muc tang hang nam dao dong
khoang 15 % -18 %. [1]

Dé kiém soat rac thai nhya, Viét Nam d3 ban hanh mot khung chinh sach tuong déi toan
dién, két hop nhiéu nhém cong cu. Tru cot dinh huéng quan trong 1a “Ké hoach hanh dong
qudc gia quan Iy rac thai nhwa dai duong dén nam 20307 (phé duyét 04/12/2019), dit muc
tiéu giam rac thai nhua bién 50 % vao nam 2025 va 75 % vao nam 2030, dong thoi hudng
t6i loai bo nhya ding mat lan va tdi nhya kho phan hay tai cac khu du lich ven bién tir
2025. [1]

Quyét dinh 3257/QD-BTNMT cua Bo Tai nguyén Méi truong (nay la Bo Nong nghiép va
Tai nguyén) ban hanh bo tiéu chi “Nhén sinh thai Viét Nam NSTVN 01:2023”, 1a cot mbc
quan trong Vi lan dau co quy dinh tiéu chi cu thé cho “bao bi nhua than thién véi moi
truong” gom:

(i) bao bi nhya phan huy sinh hoc; va

(ii) bao bi nhya tai ché (PE/PP) dang tdi hoic mang.

Nhan sinh thai Viét Nam NSTVN 01:2023 bao gom cac yéu té ki thuat va quan ly nham
hién thuc triét Iy tuan tha phap luat, giam tic dong moi truong, thuc day vat liéu tuan hoan,
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nang cao nang lyc canh tranh san pham, trén co sé pht hop véi diéu kién thuc tién cua Viét
Nam.

2 PHUONG PHAP VA PHAM VI

Bai viét tham khao vao cac noi dung cua vin ban chinh sach Viét Nam (Luat Bao vé mdi
truong 2020; NP 08/2022; QD 3257/QD BTNMT) va cac nghién ctu thuc nghiém vé
composting® va phan huy hiéu khi cho cac polymer nhu PLA, PBAT, PHA/PHB va cac
phdi tron lién quan.

Pong thoi trinh bay quy trinh va két qua khao sét phép thi phan huy sinh hoc tai Quatest
3 dé dap ung tiéu chi Nhan sinh thai NSTVN 01:2023.

3 TIEU CHUAN VA CHINH SACH CUA THE GIOI VA VIET NAM

3.1 Tiéu chuan quéc té

Hién nay cac phuong phap thir danh gia kha nang phan huy sinh hoc cua vat liéu nhua rat
da dang. CAc tiéu chuan thir nghiém dya trén dic diém cua phan loai rac, cong nghé xu ly
rac va vj tri dia Iy moi truong tiép nhan rac, nén co sy da dang cua tiéu chuan va moi treong
thir nghiém.

Moi Yéu cau| Nhan chieng Phwong phap Théng s6
trwong | ky thuat| nhan phé bién thir thir chinh
Compost  |EN Seedling (EU) |Phén huy sinh hoc: EN |Kha nang phan huy sinh hoc
cong 13432 |OK compost 14046/ ISO 14855 (do |>90 % trong < 6 thang;
nghiép INDUSTRIAL |CO»); Phan rd sau 12 tuan phan con
(bao bi) (TUV Austria). [Phan ra: EN 14045 lai > 2 mm phai < 10 % khi
va/hoac 1SO 16929/ lugng kho;
1SO 20200; Thir doc t6 sinh hoc (ti 16

Doc t6 sinh hoc: thir | ndy mam) > 90 % so véi
trén cac loai thyc vat | compost trang.
(vi du OECD 208)

Compost  |I1SO Seedling Thir ph&n huy sinh hoc | Chung minh khoang hda
cbng 17088 ISO 14855/ EN 14046; |(CO-), phan ra vat ly trong
nghiép Thtr phén rd ISO compost, va an toan compost
(nhya/san 16929/ 1SO 20200; (thanh phan/kim loai + doc
pham bac tinh sinh thai (thtr | tinh sinh thai)

nhya) trén thyc vat).

! Composting: Qua trinh hiéu khi tao thanh compost. : . )
Compost: Dat hitu co thu dugc boi qua trinh phan hiy sinh hoc mdt hon hop gom chu yéu rac thyc vat, déi khi co
vét liéu hitu co khac va ham lugng khoang giéi han [TCVN 9493-2:2012 / ISO 4855-2:2005].
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Moi Yéu cau| Nhan chirng Phuong phap Thong sé
treong | ky thuat| nhan phé bién thir thir chinh
Compost [ASTM |BPI Certified | Thua phan hay sinh hoc |Kha nang phan huy sinh hoc
cong D6400 |Compostable. | hiéu khi nhiét cao: > 90 % hodc > 90 % so voi
nghiép /do Seedling ASTM D5338 va/hoic | chat tham chiéu trong < 6
thi ISO 14855 (CO»). théng;
(labeling — Phan ra va doc tinh Thir phan ra < 10 % con lai
Bic My) sinh thai theo bo thir | ¢6 kich thuéc >2 mm sau 12
trong quy trinh riéng. | tuan;
Thtr doc tinh sinh hoc > 90
% so véi compost trang, va
cac rang buoc bd sung.

Bdng 1. Cac thdng sé co ban vé tiéu chudn, thi nghigm, nhan va yéu cau kj thuat.
3.2 Chinh séach Viét Nam vé nhya

Chinh sach cua Viét Nam vé quan ly va giam thiéu rac thai nhua dugc quy dinh rat chi tiét
va nghiém ngit thong qua Luat Bao vé moi truong va cac Nghi dinh huéng dan (Nghi dinh
08/2022/ND-CP va Nghi dinh 05/2025/NB-CP). Téng thé chinh sach nay tap trung vao 5
tru cot chinh: 16 trinh cAm/han ché, trach nhiém tai ché (EPR), dong gop tai chinh dé xir ly
rac thai, quan ly rac thai dai dwong va kiém soat phé liéu nhap khau.[3] [4] [5] [6]

3.2.1 Quy dinh

5 TRU COT CHINH SACH MOI TRUONG VIET NAM: HUGONG TSI NEN KINH TE TUAN HOAN

TU 01/01/2028 SAU 31/12/2030
Cam tdi ni 16ng khé phén hay Da g hoan toan sén
(kich thuoc < 50x50cm,

pham
¥ s ding mot an, bao by
45 day < 50pm) i khé phan hdy sinh hoc

TRACH NHIEM SAN XUAT
& TAI CHINH (EPR)

|\ &-E~ Vﬁ'l

Lo TRINH CAM NHUA
& KIEM SOAT CHAT THAI

DIEU KIEN NGAT NGHEO KHI NHAP KHAU PHE LIEU

CONG THUC
DONG GOP TAI cumn
Nha san suat kho
W phai n noptignv boouynéo vé
b moéi trudng

2.6 gia)
g
uuAN (84 uAc THAI NHUA
TY LE TAI CHE DAT BUQC
DIEU CHINH 03 NAM/LAN

Ty 16 nay s lungdlnm.oﬂmo
chy uyas e tiéu bdo
g

Ngh m“mxir thai nhy
tryrc tiép ra bién tir cachod!
dong du 4 lich va kinh 18

" CHUYEN DICH TUr KINH TE TUYEN

TINH SANG KINH TE TUAN HOAN

Gén trach mlmlél hinh vi ﬁlhuc thi
iEp ciia nha san xust d6i v

f\lC
toan bg vong ek pham.

A NotebookLM

Hinh 1. Minh hoa chinh sdch vé méi trwong tai Vigt Nam
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3.2.2 Nhén sinh thai Viét Nam

Chinh sach vé "Nhan sinh thai" va cac loai "bao bi, san pham than thién véi méi truong"
duogc quy dinh rd trong Luat Bao vé méi truong va Nghi dinh 08/2022/ND-CP.

Nhan Sinh Thai & San Pham Xanh: Lo Trinh Va Lgi ich

Viét Nam dang day manh chuyén déi xanh théng qua cac quy dinh nghiém ngat vé bao bi nhua va chinh sach uvu dai cho san pham
dat chirng nhan Nhan sinh thai.

2. Uu Tién Mua S&m Xanh

(Green Procurement)

Céc du &n va nhiém vu sif dung ngan

sach nha nudc bat budc wu tién mua

 sam cac san pham da dudc cap Nhan
sinh thai Viét Nam.

1. Nhan Sinh Thai Viét Nam \
La Gi? |
La nhan dugc Bo Tai nguyén va Moi
trudng chirng nhan cho san pham, dich

vu than thién moi trudng, c6 thdi han |
hiéu luc la 36 thang. L

4. Quyén Lgi Va Uu Pai Cho
Doanh Nghiép

Doanh nghiép san xuat san pham than
thién méi trudng dudc hudng uu dai vé
thué (thu nhap doanh nghiép, xuat khau),
ho trg von, dat dai va quang ba san pham.

3. Lo Trinh “Khu”” Nhya S&f Dung Mat Lan

Dirng san xuat/nhap khau tui ni 16ng khé

phan hay kich thudc nhoé (<50x50cm)

va dirng hoan toan hau hét san pham
01/01/2026 nhua dung mét 1an sau ndm 2030.

@ o>

5. Trach Nhiém Tai Ché (EPR)
Nha san xuat/nhap khau bao bi (gidy, nhua,

kim loai, thay tinh) phai thuc hién tai ché
theo ty I& bat budc hodc déng goép tai
chinh vao Quy Bao vé moi trudng.

Hinh 2. Minh hoat vé chinh sach nhan sinh thai tai Vigt Nam

3.3 Quyét dinh 3257/QD BTNMT (07/11/2023)
Ban hanh tiéu chi Nhan sinh thai Viét Nam ddi véi Bao bi nhya than thién véi moi truong.
3.3.1 Nhan sinh thai Viét Nam (NSTVN-01:2023) cho bao bi nhga:

\\“\“ TH.A-I v,

s ="
T =%
=2 — =
* — %
2 =

< —

Hinh 3. Nhén sinh thai cia Viét Nam [7]
3.3.2 Pham vi s@n pham

Bao bi nhua than thién méi truong bao gom hai loai chinh 1a bao bi nhua phan huy sinh
hoc va bao bi nhya tai ché.

Bao bi nhwra phan hity sinh hoc ¢6 kha nang phan huay sinh hoc hiéu khi hodc yém khi (trong
moi trudng ty nhién, compost hoic bai chén 1ap) thanh khi CO-, nudc, cac hop chit vo co
va sinh khi. Bao bi nhya tai ché duoc san xuat tir nhya tong hop tai ché véi mot ty Ié nhat
dinh va c6 kha ning thu hoi, tai ché.

3.3.3 Y&u cdu vé tiéu chudn chdt lwong
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(a) Bao bi phan haiy sinh hgc: Ty 18 phan hay sinh hoc tdi thiéu dat 90 % trong thoi gian
2 nam trong méi trudng tu nhién, compost? hozc bai chon lap.

(b) Bao bi tai ché: Phai c6 tbi thiéu 20 % nguyén liéu tir nhya tai ché; do day tir 50 um
trd 1én; kich thude mdi chiéu téi thiéu tir 50 cm tro 1én.

(¢) Gidi han ham Iwong chdt 6 nhiém toi da

Ch?i~t 0 Gi6i han tdi Ché~t 0 Gi6i han t6i Chz‘i~t 0 Gi6i han tbi

nhiem da, mg/kg nhiem da, mg/kg nhiem da, mg/kg
Asen (As) 5 Cadimi (Cd) 0,5 Chi (Pb) 50
DPdng (Cu) 50 K&m (Zn) 150 Thay ngan (Hg) 0,5
Niken (Ni) 25 Crom (Cr) 50 Molyden (Mo) 1
Selen (Se) 0,75 - - Chat khac Flo (F) 100

Bdng 2. Yéu cdu kj thudt vé ham Iwong chat 6 nhiém theo nhan sinh thai.

(d) Yéu cau vé thi nghigm: Yéu cau thir theo tiéu chuan Viét Nam hay tiéu chuan nuéc
ngoai nhu TCVN 11318, TCVN 11319, TCVN 9493; ISO 14851, ISO 14852, ISO
14855, ISO 17088, ASTM 6400, EN 13432, AS 4736.

PTN phai dugc ¢éng nhan theo chuan myc TCVN ISO/IEC 17025.
3.3.4 Tiéu chi vé hé théng cuéi vong doi

Ké hoach cu thé vé thu hdi va tai ché bao bi dd qua str dung phai dugc théng tin minh bach
vé dia chi co so tai ché; mo ta rd quy trinh thu hoi — tai ché — thai bo va céng nghé tai ché
duoc &p dung; va céc giai phap bao vé moi truong trong qué trinh thu hoi, xi ly tuan thu
phap luat.

Tiéu Chi Nhan Sinh Thai Viét Nam
Cho Bao Bi Nhua (QP 3257/QBP-BTNMT)

Tiéu chudn ky thuat va diéu kién cho bao bi nhya phan hay sinh hoc Tiéu Chuan Ky Thuat Chi Tiét
va nhya tai ché (PE, PP) nham thuc ddy san xuat bén viing.

Phan Loai Va Muc Tiéu
Bao Vé Mdéi Trudng

TRONG 2 NAM MOI TRUDING TI NHIEN /
BAI CHON LAP

CHUA IT NHAT

( &X o ) N & 20% NHUA TAI CHE
1 =24 —t 25—y ; p 5 \
NNU’A PHAN HUY smu HOC  NHUA TAI CHE (PE, PP) B . 80DAv = 80 um
T3 18 phan hu Nguyen liéu chinh 1a - .
Hign mo trims PE holic r’f’ tal ché. S B - KiCH THUGC MOI CHIEU
’ =50cm
%
& — KIEM SOAT DOC HAI NGHIEM NGAT
m S < = CHI (Pb): 50
\. / F ASEN (As): 5
a N > >
b

THUC DAY GIAM TUAN vuu PHAP LUAT
neu 'mu anr 'mAl RAN PHAT TNAI MOI Ti on
KHI NHA KINH (Dap. nn U

TNOV NGA n) 0,5

i
avy dmnoen 6

Hinh 4. Minh hoat vé tiéu chi nhan sinh thdi ciia Vi¢t Nam.

2 Compost 1a dét hitu co thu dugc boi qua trinh phan hity sinh hoc mét hdn hop gdm chu yéu rac thuc vat, d6i khi co
vat li€u hitu co khac va ham lugng khodng gidi han. D61 vai ti€u chi Nhan sinh théi, do dac thu cia Viét Nam nén
phan thtr nghi€m an toan ctia compost, doc tinh sinh thai sau phan huy chua duoc qui dinh.
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4  CAC LOAI NHUA PHAN HUY SINH HQC PHO BIEN VA PAC TRUNG
Cac loai nhya phan huy sinh hoc phéd bién dugc chia thanh hai nhém chinh [8]:

(@) Nhga vira c6 nguén géc sinh hoc vira ¢6 khd néing phén hiiy sinh hec: Phé bién
bao gdm PLA, PHA, PBS, ciing nhu cac vat lidu c6 ngudn géc tir cellulose hoic tinh
bot. Nhirng vat liéu mai nay mang lai cac giai phap véi cac chire nang hoan toan mdi,
chang han nhu kha ning @ phan thanh phan bon;

(b) Nhga c6 nguén géc tir héa thach nhung cé kha néing phén hiiy sinh hoc: Dai dién
tiéu biéu cho nhém nay 1a PBAT.

5 CO CHE PHAN HUY SINH HQC CUA NHUA PHAN HUY SINH HQC
5.1 Co ché phan hiy sinh hoc vat liéu

Qua trinh phan hay sinh hoc cia polymer dién ra qua chudi 4 budc: Phan cat mach
(fragmentation/depolymerization) = Tao oligomer/monomer - Vi sinh vt déng héa >
Khoéng hda (COz, H20, sinh khéi). Tuy nhién, mdi loai nhua lai c6 budc "khdng ché toc
d6" khac nhau. [9]

5.2 Sosanh kha niang phan hiy theo méi trowong

Bang duéi day thong ké kha niang phan huay (dinh tinh va thoi gian wéc tinh) cua céc loai
nhya trong cac moi truong pho bién: [10] [11]

Polymer/ Compost cong Home Compost | Mdi truwong dat Nuwoc ngot/
Blend nghiép (> 58 °C) (< 30°C) (soil) bién
PLA Rat cao Thap (Rat cham) | Trung binh — Rat thap (Do
(1 - 6) thang > 2 nam Thap nhiét d6 thap)
PBAT Rat cao Trung binh Trung binh — Thap - Trung binh
(2 —4) thang (6 — 12) thang Cao
Tinh bot TPS | Cuc nhanh Rat cao Rét cao Trung binh - Cao
PLA/PBAT | Cao Trung binh Trung binh Thap

Bdng 3. So s&nh khd ndng phdn hiy cac logi nhya.
5.3 Cé&c yéu té anh hwéng dén kha ning phéan hiy sinh hoc

Tbc do phan hay khong ¢ dinh ma phu thudc vao cau tric hda ly cua vat liéu va diéu kién

ngoai canh [10] [11]: Bdng 4. Téc dg phan hay
yérhog Yéu t6 cu thé Téc dong dén kha ning phan hiy

Cau trdc Ty l¢ Trong PBAT, ham lugng vong thom (Aromatic) cang

hoa hoc Aliphatic/Aromatic cao, nhya cang bén va khé phan hiry hon.
Ty 1¢ D-isomer (trong | Ty Ié D-lactide cao lam nhya v6 dinh hinh hon, gitp
PLA) nudc tham nhanh = tang tdc phan hay.

Hinhthai | Do két tinh Vung tinh thé sap xép chat ch& can tré nuéc va enzyme.

Cau tric Nhua vo dinh hinh phan hity nhanh hon nhua két tinh.
Do day san pham San pham cang day (dang duc), toc d6 khoang hoa cang

cham do han ché khuéch tan.
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Nhom

yéu té Yéu t6 cu thé Tac dong dén kha ning phan hiy

Dién tich bé mat Mang moéng hozc bé mat nham/xop 1am ting dién tich
tiép xuc cho vi sinh vat > phan hay nhanh.

Pictinh | Khdi luong phan tu M., cang cao, thoi gian can thiét cho budc "phan cit
vat ly (Mw) mach" ban dau cang dai.

Tinh va nudc/ky nuéc | Nhua cang ua nude (nhu TPS) cang dé bi thuy phan va
vi sinh vt tan cong.

MOi Nhiét d6 & D6 am D4y 1a hai diéu kién tién quyét. PLA gan nhu khong
truong phan hay néu nhiét d6 dudi Tg (58 °C).

Quan thé visinh vat | Sy hién dién cua cac chung nam va vi khuan dic hiéu
(nhu cutinase - producing microbes) quyét dinh toc do
tiéu thu PBAT.

6 THU NGHIEM PHAN HUY SINH HQC CUA MANG/ TUI NHUA TAl
QUATEST 3

6.1 Thir nghiém tai Quatest 3 dap wng tiéu chi nhan sinh thai Viét Nam

6.1.1 Tha nghiém co Iy, dinh tinh

Pép tng hoan toan ning luc thir nghiém, ngudng cho phép cho cac yéu cau vé kim loai
nang, phi kim va cac chi tiéu co li tinh.

6.1.2 Thir nghiém khd ndng phdn hiiy sinh hec

(@) Phwong phdap thir ap dung

Tiéu chuan Viét Nam TCVN 9493-2 (1SO 14855-2): xac dinh tdc do phan hay sinh hoc téi
wu cua vat lidu chat déo trong compost da ngau bang cach kiém soat do am, ti 1é thoang
khi va nhiét d6 trong binh compost. Téc do phan huy dugc do dinh ky bang cach can khdi
lugng cua carbon dioxide sinh ra. Muc do phan hay sinh hoc duoc biéu thi bang phan tram,
dugc tinh bang cach so sanh véi luong carbon dioxide sinh ra va gié tri theo ly thuyét
(ThCO). Phép thir két thuc khi dat duoc pha on dinh caa qué trinh phan hay sinh hoc
(thudng 14 45 ngay, tuy nhién c6 thé tiép tuc dén t6i da 6 thang).

Luu y: Phwong phdp nay xdc dinh mite dé va téc dg phan hay sinh hoc hiéu khi cia liéu
chat déo trong méi truwong i c6 kiém soat.

8 9 10 11 12 14

Hinh 5. So' dé nguyén Iy thiét bi thi nghigm phan haiy sinh hec.

1 by carbon dioxide 11 silicagel
2 sodium carbonat 12 binh kht am 1
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3 luu luong ké c6 kiém soat 13  binh khu 4m 2
4  binh u c6 thiét bi diéu nhiét 14 calcium cloride khan
5 nudc 15 bay carbon dioxide sinh ra
6  thiét bi tao 4m 16  hdn hop sodium carbonat va bét talc
7 hdn hop compost, vat liéu thir va cét bién c6 chara sodium carbonat
8  binh compost 17 cot hap thu carbon dioxide
9  H2S04 1M cd chua chét chi thi metyl dacam 18 ot hip thu nudc
10 bay ammonium & khinén di vao
b daura
7  XAC NHAN GIA TRI SU DUNG PHUONG PHAP THU
7.1 B tri thir nghiém

X4c dinh gia tri str dung cta phép thir duoc thyc hién trén cac mau gia lip microcrystalline
cellulose theo yéu cau cua bo tiéu chuan TCVN 9493 ( 1SO 14855).

T6 chirc thir nghiém trén cac thiét bi chuyén dung MODA. Trong qua trinh thyc hién thi
nghiém, cac mau dam bao chat luong duoc sir dung dé kiém soét chat lwong (QC), thdng
ké va cap nhat dinh ki cac gi tri QC trong thoi gian 03 ndm dé lam giau hon s6 liéu cua
hd so xéac dinh gid tri sa dung cua phép thir.

Mot thir nghiém trén 01 thiét bi duoc bé tri 02 cot phan tng ( thar nghiém song song), tong
cong toan bo khao sat bé tri 06 thir nghiém duoc bé tri cho 06 thoi diém va duoc chia déu
trén 02 thiét bi thir nghiém.

Tong cong toan bo khao sat duoc 06 bo sé lidu, mdi bo sé lidu ¢ 02 két qua lap lai duoc
thé hién ¢ Bang 7.

7.2 Thong sb can danh gia

Do chum ciia phuong phap thir dya trén thay doi thoi diém, thiét bi thir nghiém. Do dung
tinh tir ti 16 phan hay sinh hoc cua mau gia lip khao séat va gia tri ly thuyét (danh dinh 12
100 %). o khong dam bao duoc tinh dya trén d6 chum va d6 ding tai thoi diém 180 ngay.

TT | Thong so danh gia

Ngwdng chap nhan

Két qua danh gia

méu ddi chung tai cudi
thi nghiém

1 | Luong COzsinhracua | (50-150) mg/g ham Gia tri trung binh
mau blank sau 10 ngay | luwgng chat ran bay hoi | D6 lap lai trong mbi thi nghiém
thi nghiém Do tai 1ap trong cac thi nghiém
2 | Muc d6 phén hay cia | Lén hon 70 % Gia tri trung binh
mau dbi chiing tai ngay Do lap lai trong mai thi nghiém
thar 45 cuaa thi nghiém D¢ tai 1ap cua cac thi nghiém
3 | Mac d6 phén huy cia | Sai léch nho hon 20 % | Gia tri trung binh

Sai léch trong moi thi nghiem
Do lap lai trong mdi thi nghiém
Do tai lap caa cac thi nghiém
D§ khong dam bao do

Bdng 5. Bé tri thi nghiém dé xdc dinh gia tri sir dung phwong phdp thir.
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7.3 K&ét qua khao sat dat dwoc

Chi tiéu bé tri thir nghiém va két qua khao sat

Yéu tb 1 -Thiét bi TB1 TB2 TB1 TB2 TB1 B2
Yéutd 2 -Thoi diém| lan1 lan 2 lan 3 lan 4 lan 5 lan 6
Botrisbmaulaplai| 1 | 1 | 2 | 22| 3 |3 | 4 |4 |5 |5 |6 |6¢
Luong COz mg/lg | 124 | 128 | 118 | 112 | 130 | 139 | 132 | 120 | 87 | 81 | 101 | 98
Z;‘f‘&hﬁy ngaythi | gs | g4 | g0 | 77 | 98 | 99 | 84 | 82 | o1 | o1 | 86 | &2
Egg,”(;)ﬁy ngaythir | gg | 93 | 102 | 97 | 97 | 100 | 97 | 99 | 99 | 97 | 99 | 97

Bdng 6. Két qua thir nghigm trong khdo sat (khodng 3 néim).

7.4 Tinh toan thong ké

Nguyén tic théng ké duoc st dung: 06 bo sé lieu mdi bo ¢b 02 sb ligu dugc xur 1y bang
ANOVA (single factor) véi do tin cay 95 % duoc thé hién qua cac bang dix liéu xir Iy bén
dudi d6i voi 03 thong so 1a lugng CO2 sinh ra, mirc do phan huy tai 45 ngay va 180 ngay.

S6 lieu khao sat va thong ké cua thong sb mirc do phan huay tai 180 ngay dwoc sir dung dé
tinh d6 khong dam bao do cua phép thu.

(a) Bdng tom tdt cac thdng sé xdc dinh gia tri si dung cia phép thi (Bdng 7)

Thong s6 co ban Két qua
bo dung, % 1,90
Do chum (do lap lai), CV % 0,85
Do chum (d6 tai 1ap), CV % 2,75
Do khong dam bao do ma rong, U % (tinh 6.7

tir 46 dang va d6 chum, hé sé phu k = 2).

(b) Lweng CO: sinh ra ciza mdu trdang (blank) sau 10 ngay thi nghiém (Bdng 8):

Anpva: Single Factor P lip lai (5,) mg/g
R
SUMMARY Sr' = 'uf*w'swith[ﬂ
Groups Cournt Sum Average Variance
Column 1 2 2528 126.4 722 S, 3.03 304
Cohunn 2 2 230 115 1922
Column 3 2 268.6 1343 36.98 Chénh léch mg'g
Cohunn 4 2 261 130.5 6.48
M5, iinin — M5
Cohumn 5 2 167.7 83.85 19.845 = Jl within between |fn
Cohunn 6 2 199 99.5 2.88
bias 12.38
ANOVA P tidi lip ndi bd (Sg) mg'z
Source of Variation 55 g MS F P-value F crit 2
Between Groups 3906478 5 781.2955 50.610235 T7.942E-05 43873742 S5p= |5+ bias?
Within Groups 92.625 6 15.4375
Sr 12.98 | 11%
Total 3999103 11
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(c) Mure dé phan hay ciia mdu doi ching tgi ngay thee 45 cia thi nghigm (Bdng 9)

Anova: Single Factor Dé lap lai (8) mg'g
—_—
SUMMARTY 5 = v MS\yithin
Groups Count Sum | Average Variance
Column 1 2 16952 8476 05618 S, 1.67 | 29
Cohumn 2 2 156.94 78.47 7.22
Cohmmn 3 2 197.8 989 02312 Chénh 1éch mg'g
Colurmn 4 2 166.05 §3.025 0.83805
M5, iinin — MS
Column 5 2 18218 9109  0.0162 = J' within — Tobetween lfn
Column 6 2 167 46 §3.73 7.8408
bias 452 | 5%
ANOVA Do tii lip ndi b (Sg) mg/g
Source of Variation 55 df MS F P-value F crit 2 _
Between Groups 523.8534 5 104.77068 37.579039 0.0001877 4.3873742 Sg = ,|5," + bias?
Within Groups 16.72805 6 2.7880083
Sk 4.82 | 6%
Total 5405814 11

(d) Muiee dé phan hay ciia mdu doi ching tgi cudi thi nghiém 180 ngay (Bdng 10)

Anova: Single Factor P4 Lip lai (5)) mg/'g
SUMMARY Sp = | MSyitnin
Groups Count Sum | Average Variance
Column 1 2 191.6 958 14.9058 S 2.57 309
Column 2 2 199.08 99.54 11.4242 U
Column 3 2 19728 9864 73728 Chénh léch mg'g
Column 4 2 195.55 971.7175 1.82405
Column 5 2 19614 9807 20808 = J IMSuwichin — MSpetweenl / n
Column 6 2 197.18 98.59 2.0402
bias 0.83 | 1%
ANOVA Po tii Lip noi bd (Sg) mg/g
Source af Variation S5 qf MS F Pvalue Ferit .
Between Groups 15.99224 5 3.1984483 0.4840285 0.7784217 4.3873742 S5g = |5, + bias®
Within Groups 39.64785 6 6.607975
Sg 2.70 | 3%
Total 55.64009 11
(e) Bdng théng ké va ddinh gid (Bang 11)
Ak Nguon Thong so ;. | Danh gia
TT Thong so 2 9 £ g s¢ Keét qua o Bl
chap nhan thong ké ket qua
1 | Luong COzsinhra | (50-150) mg/g | Gia tri trung binh 115 mg/g | bat yéu cau
cua mau blank sau | ham lugng Do 1ap lai 3 9% -
10 ngay TN chat ran ba —
gay hoi y Do tai lap cua cac TN 11 % -
2 | Muc do phan hity | Lén hon 70 % | Gia tri trung binh 86,7 % | Pat yéu cau
cua mau doi chung Do lap lai 2 9 -
tai ngay 45 cua TN —
al ngay Do tai lap cua cac TN 6 % -
3 Sai léchnhé | Gid tri trung binh 98,1 % | Pat yéu cau
hon 20 % Sai léch trong méi TN 1% Pat yéu cau
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A Ngudng Théng so ;. . | Danh gia
VT Tineies ch&p nhan théng ke Ketqud | & qus
Mue do phg?m huy bo lap lai 3% -
cua mau doi chimg Do tai lap cua cac TN 3% -
tai cudi TN

(f) Ddnh gid két qud
Tir cac s6 liéu thu dugc ¢6 thé nhan dinh phuong phap dwoc thuc hién tai PTN Quatest 3
phl hop Véi cac yéu cau, tiéu chi dam bao chét luong theo yéu cau cua tiéu chuan.
Tuy nhién, can c6 s liéu so sanh lién phong hoic theo ddi xu hudng cua két qua mau dam
bao chat lugng theo thoi gian sé cang ¢6 thém ning lyc thir nghiém.
7.5 Céc thiét bi thir nghiém tiéu bidu

i

—

Hinh 8. Thiét bi thir bao bi tw hiiy
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8  KINH NGHIEM & NHAN PINH VE THU NGHIEM PHAN HUY SINH HQC

Cac mau c6 nén la nhya thong thudng (nhu PP, PE, PET...) thuong khong dat tiéu chi
phan huy sinh hoc sau 6 thang thir nghiém.

Thong thudng ty 1é phan huy sinh hoc s& dat cao nhat sau 60 ngay - 120 ngay thir nghiém,
c4c loai nhya c6 ty 1& phan huy sinh hoc cao (> 90 % ) nhu PLA, PBAT. Mot sb trudng
hop c6 ti Ié phan huy xap xi hoic thap hon ngudng 90 % thudng co thong tin st dung
masterbatch c6 nhya nén 1a céc loai nhua chwa c6 tinh phan huy sinh hoc ( nén PP, PE...).

Céac nhua PLA, PBAT thudng duoc bd sung thanh phan canxi carbonate nén thir nghiém
bd sung cac chi tiéu an toan caa bao bi tiép xdc thuc pham QCVN 12-1 thudng khong dat
chi tiéu ham luwong chat thdi nhidm trong méi truong cé tinh acid.

Nha san xuat uu tién thtr nghiém cac chi tiéu vé kim loai va phi kim trudc, néu két qua dat
thi mai thuc hién tha nghiém phan hay sinh hoc & budéc tiép theo.

Khéach hang c6 nhu cau kéo dai thoi gian thir nghiém hon 6 thang (dwa trén noi dung phan
huy trong 2 nam) tuy nhién ddy 1a hai khai niém khac nhau can hiéu rd. Nhu cu tha nghiém
phan huy sinh hoc cho c4c san pham tiéu dung gia ting (chén dia nhua, vai...) nén can co
c4c tiéu chuan qudc gia twong tmg dé xéc lap chi tiéu chat lwong, an todn cua cac san pham
nay.

Hién chwa c6 phuong phap thtr k§ thuat hidu qua dé xac nhan ti 1& phdi tron nhwa va ti 16
nhya tai ché trong san pham cudi. Nang luc tai cac PTN vé cac phép thir phan huy sinh hoc
con han ché, chua thir nghiém phan huy sinh hoc trong cac méi truong dic tha, hé tiéu
chuan khac nhau.
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THU NGHIEM PUONG TONG TRONG THUC PHAM
PAP UNG YEU CAU CUA THONG TU 29/2023/TT-BYT

Nguyén Hiru Tin, Nguyén Thanh Cong, Ngé Qudc Viét
Trung tim K§ thuit Tiéu chuin Po lwong Chit lwgng 3

Email: tin.nh@quatest3.com.vn

Tom lwoc

Théng tw 29/2023/TT-BYT do B¢ Y té ban hanh ngay 30/12/2023 hwdng dan chi tiét vé néi
dung va cdach ghi thanh phan dinh dwéng trén nhan thwc pham bao géi san, luu thong tai
Viét Nam Véi 16 trinh bat bugc thuc hién tir ngay 01/01/2026. Théng tw nay ddt ra nhitng
yéu cau cdp thiét cho cd nha san xudt VA cdc don vi cung cdp dich vu vé viéc thir nghiém,
xdc dinh cdc thanh phan dinh duéng va thé hién trén bao bi san pham.

Véi vai tro la don vi cung cdp dich vu do leong, chat lwong trong nhiéu linh vie, Quatest
3 luén dong hanh ciing doanh nghiép, Cac co quan qudn 1y Nha nide théng qua cung cdp
cac dich vu thir nghiém chuyén nghiép theo phuwong cham “chinh xac — khach quan — kip
thoi — tin cdy”. Quatest 3 khdng chi hé tro doanh nghiép dap ing tron ven cdc quy dinh
cia co quan qudn 1y nhd nwée ma con gop phan xdy dwng niém tin viing chdc, givip doanh
nghiép ti tin chinh phuc nhitng chudn mwc méi trong hanh trinh phdt trién bén viing.

Tu khoa

Puong tong; nhan trén bao géi thuc pham- Nutri Facts; Codex Alimentarius; Thong tu
29/2023/TT-BYT; HPLC-ELSD.

1  GHINHAN DINH DUONG VA VAI TRO TRONG QUAN LY
CHAT LUQNG THUC PHAM

Ghi nhan dinh dudng! 12 mot céng cu quan trong nham cung cap thong tin dinh luong vé
gia tri dinh dudng cta thuc pham cho ngudi tiéu dung. Thong qua bang thong tin dinh
dudng, nguoi tiéu dung c6 thé nhan biét thanh phan ning luong, chét dinh dudng chinh va
cac yéu t6 lién quan dén ché d6 an udng, tir d6 dua ra lya chon phu hop v6i nhu céu st
khde ca nhan.

Ngoai ¥ nghia ddi véi nguoi tiéu dung, ghi nhin dinh dudng con dong vai tro quan trong
trong quan 1y nha nuéc va kiém soat chat lugng thuc pham. Viéc cong bd thanh phan dinh
dudng budc doanh nghiép phai minh bach hoa thong tin vé san pham, dong thoi tao co s
dé cac co quan quan 1y thyc hién hoat dong kiém tra, giam sat va dénh gia sy phu hop cua
san pham v&i cac quy dinh phap lut.

1 Nutrition Facts
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Trong bdi canh toan cau héa thuong mai, hé thong ghi nhin dinh dudng con goép phan hai
hoa chuan muc gifta cac quéc gia, tao diéu kién thuén loi cho luu thong hang hoa va bao
vé suc khoe cong dong.

2  CAC THONG TIN THUONG THE HIEN TREN BANG GHI NHAN
DINH DUONG

Quy dinh vé ghi nhan dinh dudng hién nay da duoc trién khai rong rii tai nhiéu qudc gia

va khu vuc trén thé gii. Cac hé théng quy dinh nay nhin chung dya trén cac hudng dan

ctia Uy ban Tiéu chuan Thuc pham Quéc té CODEX2,

Bang ghi nhin dinh dudng thudng bao gdm cic nhom théng tin co ban sau:

e  giatri nang luong (Energy/Calories);

e ham luong chit béo tong va chit béo bdo hoa, chat béo chuyén hoa (Total fat,
saturated fat, trans fat);

e  ham lugng carbohydrate;

e  ham luong duong (Total sugars hodc Sugars);

e  ham lugng protein;

° ham luong mudi hodc sodium;

e Mot sb vitamin va khoang chat thiét yéu.

Cac quy dinh cu thé vé ghi nhin dinh dudng s& cd su khac biét nhat dinh tuy thudc vao

chinh sach vé dinh dudng va quan 1y thuc pham cta timg qudc gia, khu vuc. Vi du ¢ mot

s6 nudc nhu sau:

Hoa Ky (15) Lién minh Chau Au (7) Thai Lan (9)

(21 CFR 8§101.9) (EU 1169/2011) (MOPH No. 445)
Nang lugng (Calories) Nang lugng (Energy) Ning luong tong sb (Total
Chat béo tong s (Total Fat) Chat béo (Fat) Energy)
Chat béo bio hoa (Saturated Acid béo bao hoa (Saturates) | Chat béo tong sb (Total Fat)
Fat) Carbohydrate Chét béo bdo hoa (Saturated
Chét béo chuyén hoa (Trans Puong (Sugars) Fat)
Fat) Protein Cholesterol (Bit budc néu > 2
Cholesterol Mubi (Salt) mg/serving)
Sodium Protein
Carbohydrate tong s6 (Total Carbohydrate téng s6 (Total
Carbohydrate) Carbohydrate)
Chat xo (Dietary Fiber) Duong (Total Sugar)
Puong téng sb (Total Sugars) Sodium
Puong bd sung (Added Sugars) Potassium
Protein
Vitamin D (Ghi ham lugng
chinh xac)

2 Codex Alimentarius
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Hoa Ky (15) Lién minh Chau Au (7) Thai Lan (9)
(21 CFR 8101.9) (EU 1169/2011) (MOPH No. 445)
Calcium
St (Iron)
Potassium

Bdang 1. Sé chi tiéu bt bugc

3 CQT MOC MOI TRONG GHI NHAN DINH DUONG

Tai Viét Nam, trude khi thong tu ctia Bo Y té€ 29/2023/TT-BYT c¢6 hiéu luc, viée ghi nhin

dinh dudng chii yéu mang tinh khuyén khich. Diéu nay din dén sy khong thong nhét giira

cac doanh nghiép trong viéc cong bd thong tin dinh dudng va giy kho khin cho hoat dong

kiém tra, giam sat.

Nham khac phuc cac han ché trén va timg budc hai hoa vai thong 18 quéc té, BO Y té da

ban hanh Théng tu 29/2023/TT-BYT véi cac diém nhin quan trong:

e quy dinh bt budc ghi nhan dinh dudng dbi véi thuc pham bao goi sin;

. chuan héa cach trinh bay bang thong tin dinh dudng theo cau tric théng nhat;

e  dua ra dinh nghia 3 rang vé cac chi tiéu dinh dudng.

Ké tir ngay 01/01/2026 cac thuc pham bao géi sin luu thong tai Viét Nam phai ghi nhan

thanh phan dinh dudng bao gdm céac ndi dung sau:

. nang lugng;

. chat dam;

e  carbohydrat;

e chatbéo;

e  natri;

e duong tong s6: D6i voi nude giai khat, sita ché bién cho thém dudng va thuc pham
cho thém duong khéc;

e chat béo bao hoa: Pbi véi thyc pham ché bién chién, rén.

4  NANG LUC THU NGHIEM PUONG TONG TAI QUATEST 3

Quatest 3 ludn nd luc dé gitr vitng 1a t6 chirc hang dau tai Viét Nam cung cap dich vu ky
thuat lién quan tiéu chuan, do luong, chit lwong phuc vu yéu cau quan 1y Nha nudce ciing
nhu dép wng cac nhu cau phat trién cua to chirc, doanh nghiép. Trudc yéu cau cap thiét tir
Thong tu 29/2023/TT-BYT, trong d6 ham lugng duong la mot trong nhirng chi tiéu quan
trong can dugc cong bé trén nhan cia nhiéu san pham thyc pham bao goi san, viéc xay
dung phuong phéap phan tich v6i d6 chinh xac va do tin cay cao tro nén dic biét can thiét.

Dua trén doi ngll nhan sy va trang thiét bi hién co, cac don vi trong trung tam tién hanh
nghién ctru, xay dung phuong phap ndi bd xac dinh ham luong duong tong sb, ky hiéu
Quatest 3 1222:2024. Phuong phap nay xac dinh ham luong dudng tong s6 thong qua dinh
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lwong riéng 1¢ cac loai dudng thanh phan bing ky thuat sic ky 16ng hiéu ning cao két hop
dau do tan xa bay hoi (HPLC — ELSD).

Pham vi 4p dung ctia phuong phap nay bao gom cac loai dudng sau:

CHzOH
= CHzOH
Sucrose H H e} H
(glucose and
H  HO
fructose) HO o CHROH
CH,0H OH  H
CH,0H ‘ H H
0
H 0. OH HO o
H
OH Lactose HO [e]
OH CH,0H H (galactose and H
2
glucose) mNgH s .
OH OH H OH H OH Ii L L

Glucose

Fructose Galactose Xylose CHaOH

Maltose Oy oH
(glucose and

glucose)

Ciac dwong don Cac dwong doi

Phuong phép thir nay da dugc xir 1y tdi wu hda, tham dinh dat tat ca cac thong ) k¥ thuat
yéu cau vé phé duyét phép thir theo chuan muc cong nhan ISO/IEC 17025:2017 va cic
qui dinh cua Quatest 3; duoc co quan chitc ning cap gidy ching nhan dang ky hoat dong
thir nghiém va duoc Vian phong Cong nhéan chat luong quéc gia cong nhan phu hop tiéu
chuan ISO/IEC 17025:2017.

4.1 Piéu kién thiét bi

- may sic ky long hiéu nang cao, dau do tan xa bay hoi ELSD;
- cot phan tich VG-50 4E, (250 x 4,6) mm, 5,0 um;

- thé tich tiém mau: 10,0 pL;

- nhiét d6 budng cot: 60 °C.

Thei gian, Toc do dong, Pha dong Pha déng Pha dong
min mL/min H20, % MEOH, % ACN, %
0,0 1,0 10 5 85
25,0 1,0 10 5 85

Bang 1. Chuong trinh pha dong.
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Hinh 1. Thiét bi HPLC- ELSD

4.2 Xirly mau

- mau da déng nhat duoc can vao binh dinh muc;

- thém dung dung dich chiét Ethanol:H20 (1:1, v/v), lac déu va cho vao bép cach thuy
¢ (80 — 85) °C trong 25 min;

- cho dung dich mau vé nhiét d6 phong, loai céc tac nhéan gay can tro bang dung dich
Carrez va thém dung dich chiét dén vach muc;

- ly tam dich mau, pha lodng mau dé cac duong can phan tich trong khoang duong
chuan lam viéc, loc mau qua mang loc 0,45 um va tién hanh phan tich vai thiét bi
HPLC-ELSD.

4.3 Két qua thuc hién

Ap dung qui trinh da duoc tdi uu dé tién hanh khao sat va phan tich trén cic nén miu khac
nhau (bao gom thém chuan), thu duoc cac két qua nhu sau:

Chit Nén | Ldp | HL mAu,|Th chuin, | D§ thu RSDr | RSDr, | MU | Khoiing
phantich| miu | lai |g/100mL| g/100 mL | hdi, %| % % |k=2,% | TT, mg/L
Xylose |Trai 12 KPH 12,4 99,7 | 1,3 1,3 3,1 |20-1000

cdysdy | 1o | KPH 49,5 996 | 1,1 | 1,2 | 30
Sitabot | 12 | KPH 17 999 | 11 | 12 3,0

12 | KPH 17,4 1005 | 0,8 | 09 2.4
Banh 12 KPH 1,2 995 | 1,6 1,7 3,9
snack [, | KPH 75 1003 | 1,1 | 1,1 2,8
Bot 12 | KPH 1,1 100,1 | 1,4 | 1,5 3,6
nem 12 | KPH 16,1 99,7 | 1,0 | 1,3 2,9
Nuécg | 12 | KPH 1,1 100,1 | 1,3 | 1,3 2,9
khat 12 | KPH 175 | 1012] 05 | 05 | 27

Fructose |Trai 12 10,7 12,4 995 | 1,3 1,3 3,4 |20-1000

caysay [ 1o [ 107 495 | 1006] 08 | 09 | 23
Sttabot | 12 | KPH 5,0 1005 | 1,0 | 1,0 2,7

12 | KPH 34,9 1010 | 08 | 09 2,9
ana;cr:( 12 | 24 75 | 999 | 15 | 15 | 39
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Chit Nézn Lip | HL miu, | Th chuén, b thu| RSDr | RSDr,| MU | Khoing
phan tich | mau lai | 9/100 mL| g/100 mL | hoi, %| % % |k=2,% |TT, mg/L
Bot 12 | KPH 1,1 1002 ] 1,2 | 13 | 32
nem 12 | KPH 16,1 99,7 | 11 | 1,1 2,8

g‘é""’ 12 | 98 175 | 1001] 08 | 10 | 21
Galactose |Trai 12 KPH 12,4 100,0 | 1,0 1,0 2,6 |20-1000
caysay [ 1o [ KPH 495 | 1005] 0,7 | 12 | 27
Strabot | 12 | KPH 5,0 1005] 1,0 | 11 | 27
12 | KPH 349 | 1005] 1.1 | 11 | 29
Banh 12 KPH 1,2 1008 | 1,3 1,4 3,3
snack |15 | KPH 75 1001 ] 11 | 11 | 25
Bot 12 | KPH 1,1 1001 1,2 | 13 | 31
ném 12 | KPH 16,1 999 | 09 | 09 | 20
Nuéc | 12 | KPH 1,1 995 | 1,1 | 11 | 31
GK 12 | KPH 175 | 1011] 07 | 07 | 28
Glucose Tréi, 12 11,8 12,4 994 | 0,8 1,1 28 [20-1000
caysay [ 1o [ 118 495 | 1005] 0,7 | 10 | 2.4
Strabot | 12 | KPH 5,0 1003 ] 1,1 | 12 | 27
12 | KPH 349 | 1006] 09 | 1,0 | 25
Ena;cn‘( 12 23 75 999 | 1,0 | 11 | 27
Eg’;} 12 | 85 16,1 997 | 11 | 1,2 | 28
g‘é"": 12 9,7 17,5 1002 | 09 | 0,9 2.3
Sucrose |Trai | 12 | 226 12,4 993 | 09 | 09 | 29 [20-1000
caysay [ 1o [ 206 495 | 1000] 1,2 | 13 | 28
Strabét | 12 | 185 349 | 1002] 1,0 | 10 | 22
Ena;ci 12 | 214 75 993 | 1,1 | 1.1 | 30
Eg’;} 12 | KPH 16,1 995 | 1,0 | 1.1 | 26
Nuéc | 12 | 05 1,3 1006 | 07 | 1,0 | 26
GK 12 | 05 17,5 997 | 11 | 1,3 | 28
Lactose |Trai 12 KPH 12,4 100,0 | 1,1 1,1 2,6 |20-1000
caysay [ 1o [ KPH 495 999 | 0,7 | 12 | 29
Strabét | 12 | 27,0 349 | 1008] 05 | 06 | 21
Enagl'( 12 | 46 75 1003 1,1 | 11 | 29
Bot 12 | KPH 1,1 999 | 1,2 | 13 | 33
ném 12 | KPH 16,1 990 | 09 | 09 | 30
12 | KPH 1,3 995 | 1.1 | 1,1 | 28
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Chat

Nén

é Lip | HL miu, | Th chuén, b thu| RSDr | RSDr,| MU | Khoing
phan tich | mau lai | 9/100 mL| g/100 mL | hoi, %| % % |k=2,% |TT, mg/L
g‘l’f’c 12 | KPH 1 175 | 1011] 04 | 04 | 25
Maltose |Trai 12 KPH 12,4 999 | 1.1 1,1 29 |20-1000
cdysdy [ 1o | KPH 495 | 1000] 09 | 10 | 22
Sira 12 | KPH 5,0 990 | 06 | 07 | 25
bot 12 | KPH 349 | 1006 1,0 | 10 | 25
Banh | 12 | KPH 12 | 1001] 17 | 1.8 | 39
snack |15 | KPH 7,5 1004 | 1,3 | 1,3 3,3
Bot 12 | KPH 113 | 998 | 1.1 | 1,2 | 30
nem 12 | KPH 161 | 991 | 09 | 10 | 30
Nuéec | 12 | KPH 1,3 99,7 | 1,2 | 1,3 | 372
GK 12 | KPH 175 | 988 | 04 | 06 | 27

Ghi chu: KPH, khéng phat hién; RSD: lap lai ngi bg; RSDRr tdi lap ngi bo; MU:khong dam bao do

Bdng 2. Két qua khdo sdt trén nén cdc loai méu thwe pham.

'OUATEST3* Spectrometry-Chromatography La
TEST REPORT
SampleName:  MIX50 PPM Acquired By: DO NGOC NHAN
Vial: 142 Sample SetName:  SUGAR 190424
Injection Volume: 1000 ul Acq. Method Set:  SUGAR NS
Run Time: 25,0 Mnutes Sign & Note:
Date Acquired 472012024 10:50:59 AM +07
Auto-Scaled Chromatogram
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b
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QUATESTS" Spectrometry-Chromatography Lab
TEST REPORT
Sample Name: SUARS Acquired By: DONGOC NHAN
Mial 206 Sample SetName:  SUGAR 190424
Injection Volume:  10.00 ul Aeg. Method Set: SUGAR MS
Run Time: 25.0 Mnutes Sign & Note:
Date Acquired 412012024 7:25:08 PM 407
Auto-Scaled Chromatogram
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Két qua khao sat cho thiy cac thong sé co ban cua phuong phap thir déu dat yéu cau
theo qui dinh va pht hop v6i yéu cau cia AOAC vé phan tich duong tong (Bang 3).

Bing 3. Yéu cau ciia AOAC cho phwong phdp phén tich dwong tong.

Analytes

Fructose, Glucose, Sucrose,
Maltose, Lactose and Galactose

Analytical range, %"

Recovery, %

% RSD,
% RSDg

0.1-5 >5-50 >50-100
90%-110% 95% - 105% 97% - 103%
< 7Y% < 5% < 3%
< 10% <8% <4%

* Reported as the individual sugars (fructose, glucose, sucrose,
maltose, lactose and galactose)

Két qua tham gia cac chuwong trinh thir nghiém thanh thao va két qua déu dat yéu cau (Bang
4) chung to phuong phap c6 du do tin cay, hi¢u qua.

Bing 4. Két qua tham gia cdc chwong trinh thiv nghiém thanh thao

Chuong trinh Nén miu Chi tiéu Phuong phap Két qua, Z-score

AoV.5.24.06 Banh keo Puong tong Quatest 3 -1,1va-1,25: bat
EDC.VPT.2.25.27 Ngo 1222:2024 20,48 Pat
NIFC H25.92 Thuc pham -0,60: Pat

5 KET LUAN

Véi trang bi thiét bi tién tién, hién dai va nang luc ctia doi ngli nhan sy kinh nghiém xay
dung thanh cong phuwong phap Quatest 3 1222:2024 tao nén tang viing chic dé dap tng tat
ca cac yéu cau vé ky thuat, phap Iy dé thir nghiém duong tong sb theo yéu cau ctia Thong

tu 29/2023/TT-BYT.

Két qua phan tich nay khong chi gitip doanh nghiép hoan thién nhan dinh dudng theo yéu
cAu ma con 13 cong cu dic lyc trong kiém soat chit luong san pham, hudng t6i viéc bao vé
quyén loi va strc khde nguoi tiéu dung.
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[1]
[2]
[3]
[4]

[5]
[6]
[7]
[8]
[9]

TAI LIEU THAM KHAO
Thong tw 29/2023/TT-BYT: Huéng dan noi dung, cach ghi thanh phan dinh dudng,
gia tri dinh dudng trén nhan thuc pham.
TCVN 7088:2025 — Hudng dan ghi nhan dinh dudng.
Quatest 3 1222:2024 - Xac dinh ham luong dudng tong sd trong thue pham, thuc

pham chtc ning bang phuong phép sic ky 1ong dau do tan xa bay hoi (HPLC-
ELSD).

Béo cao kiém tra va x4c nhan gia tri sir dung cua phuong phap — Quatest 3
1222:2024 - Xac dinh ham lugng duong tong s6 trong thyc pham, thyc pham chic
nang bang phuong phap sic ky 1ong dau do tan xa bay hoi (HPLC-ELSD).

Béo c4o két thiic chuong trinh thir nghiém thanh thao AoV.5.24.086,
EDC.VPT.2.25.27, NIFC H25.92.

AOAC SMPR 2018.001, Standard Method Performance Requirements (SMPRs®)
for Sugars in Animal Feed, Pet Food, and Human Food.

21 CFR 8101.9. Food Labeling: Nutrition Labeling of Food, U.S. Food and Drug
Administration.

Regulation (EU) No 1169/2011. Regulation on the provision of food information to
consumers, European Parliament and Councill.

Notification of the Ministry of Public Health (No. 445) B.E. 2566 (2023): Nutrition
Labelling. Bangkok, Thailand, 2023.
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XAC PINH CEREULIDE TRONG SUA
VA BOT AN DAM BANG KY THUAT
SAC KY LONG GHEP PHO KHOI HAI LAN

Vwong Cam Tung,
Trung tdm Ky thuat Tiéu chuin Po lwong Chat lweng 3

Email: tung.vc@quatest3.com.vn

TOm tat

Trong bdi canh an toan thuc phdm toan cdu ngay cang dwoc siét chdt, cac sw ¢é thu hoi san
phdm siza - ddc biét 1a sira cong thizc va theee pham danh cho tré nhé - lién tuc dwoc ghi nhdn
tai nhiéu quéc gia do nguy co nhiém vi sinh va dgc té. Mét trong nhiing mai quan tam mdi
néi 1a cereulide, doc to bén nhiét do Bacillus cereus sinh ra, ¢6 khd ndng ton tai sau qué trinh
ché bién va gay anh huéng nghiém trong dén sirc khoe, nhat 1a tré so sinh va tré nhé. Thuec té
cac dot thu héi san pham lién quan dén nhiém cereulide cho thdy khodng tréong vé ndang Iuc
Kiém sodt va phwong phdp phén tich déc té ndy trong nén thuc phdam phuc tap nhw sira bét.

Tredc Yeu cau do, viéc xay dung Va toi wu héa phwong phdp xdc dinh cereulide trong siza va
bt an ddm trén co s tidu chuan 1SO 18465:2017 1a can thiét. Quy trinh xi Iy mdu duwoc hiéu
chinh phu hop véi déc tinh cia nén siza bét, trong do tap trung cdi tién budc hydrat héa trieéc
chiét nham nang cao hiéu qud thu hai. Két qud nghién cizu da dé xudt diéu kién téi wu véi viéc
bé sung 5,0 mL nuéc két hop ldc trong 30 phit va siéu am 30 phat, gop phan hoan thién quy
trinh chiét mdu va ndng cao dg tin cdy cia phirong phdp phdn tich.

Két qua xac nhdn gia tri sir dung ciia phrong phdp thir cho thdy tai mirc gidi han dinh hrong
(LOQ), hiéu sudt thu hoi dat 74,4 % - 112,3 % doi véi sita bét, 81,6 % - 104,1 % doi Vi sira
léng va 75,7 % - 113,3 % doi Véi bét an dam. D¢ léch chudn tiwong doi (RSDr) twong 1mg 1a
12,1 %; 8,2 % va 14,1 %.

T khéa
Cereulide; Bacillus cereus; sdac ky léng; phé khéi; LC-MS/MS.

1  DPAT VAN DPE

Poc t6 gay non (cereulide) 1a doc té dang  pham sita cong thirc va thuc pham danh cho
vong, bén nhiét do mot sb chung Bacillus  tré nho, dat ra yéu cau can c6 phuong phap
cereus sinh tong hop. Trong nhitng nam gan  dinh luong tin cay trén cac nén mau sita, dic
day, doc té nay duoc quan tdm nhiéu hon do  biét 12 nén bot sau hoan nguyén.

lién quan dén mot s6 vu viéc trén nhdm san
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Hinh 1. Ciu triic héa hoc ciia cereulide.

Ky thuat sic ky long ghép dau do phé khbi
hai 1an (LC-MS/MS) 1 k¥ thuat c6 do nhay
va tinh chon loc cao va pht hop dé dinh luong
cereulide trong cac nén mau phuc tap. Tiéu
chuan 1SO 18465:2017 - Vi sinh vat hoc
chudi thuc pham — Dinh luong cereulide bing
LC-MS/MS di dugc chuan hoa véi nguyén
tic xac dinh cereulide sau chiét bang
acetonitrile va sir dung noi chuan danh dau
d6ng vi. Co quan An toan Thuc pham Chau
Au (EFSA) dong thoi ciing ban hanh cac
khuyén céo k¥ thuat khi thue hién thir nghiém
dinh luong cereulide ddi véi nhom san pham
bot danh cho tré nho.

Ttr thuc té do, nghién ctru nay dugc thuc hién
nham hoan thién quy trinh xtr ly miu, danh
gid cac budc cua quy trinh chiét (b6 sung
nuéc va siéu &m) nham lya chon diéu kién xur
ly mau téi wu va tién hanh xac nhan gia tri st
dung cta phuong phap LC-MS/MS trén ba
nén mau chinh 1a sira bot, sita long va bot an
dam.

2  NOIDUNG VA PHUONG PHAP
2.1 Noi dung nghién cau
Go6m ba néi dung chinh:

(8) Khao sat anh huéng cua luong nudc bd
sung trudc khi chiét trén nén bot dé lua
chon diéu kién hoan nguyén pht hop;

(b) Khao sat anh hudéng cua budc xi ly
bang siéu 4m 30 phut dén hiéu suat chiét
sau khi d4 b6 sung nuéc; va

(c) Xa&c nhan gia tri st dung cia phuong
phap trén ba nén mau chinh va khao sét
kha nang ap dung trén mot sé nén mau
ma rong.

2.2 Nguyén ly ciia phwong phép, thiét bj
va diéu kién phan tich

Phuong phap dua trén nguyén tic chiét

cereulide khoi nén mau bang acetonitrile, két

hop bo sung ndi chuan truéc khi chiét va dinh

luong bang LC-MS/MS & ché do ion duong

(ES+).

Déi vaoi nén mau dang bot, mau duoc 1am am
truéc bang nudc nham hd trg giai phong
cereulide khoi nén; dbi voi nén mau dang
long, miau dugc chiét tryc tiép bang
acetonitrile.

Quy trinh xir Iy mau duoc tom tat tai Bang 1;
cac diéu kién sac ky long va pho khéi dugc
trinh bay tai Bang 2 va Bang 3.

Bing 1. Quy trinh xir Iy mdu.

: Khoi lwong/ ot x
Dang mau thé tich mAu Buwde xir ly mau chinh
Thém 5,0 mL nudc, tron déu dé lam 4m nén mau; bd sung
Miu dane bét 20 ndi chuan; thém 25,0 mL acetonitrile; lac 30 phut; si€u am
ang b g 30 phut ¢ nhiét (‘i(f) phong; ly tdm; loc qua mang loc 0,45
pum; phan tich bang LC-MS/MS
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Khoi lwong/

2 ., x Buwde xir IV mau chinh
theé tich mau y

Dang mau

N B6 sung ndi chuan; thém 28,0 mL acetonitrile; lic 30 phut;
Mau dang 1éng 2,0mL siéu am 30 phut ¢ nhiét do phong; ly tdm; loc qua mang loc
0,45 pm; phan tich bang LC-MS/MS

Bing 2. Diéu ki¢n sic ky long va chwong trinh pha djng.

Nhém thong sb Piéu kién
Thiét bi UPLC-MS/MS Xevo TQ-S micro (Waters)
Cot sic ky C18, 50 mm x 2,1 mm; 1,8 um hodc tuong duong
Thé tich tiém 5,0 uL
Nhiét do budng cot 40 °C
Pha dong A Ammonium formate 5 mM chtra 0,1 % formic acid
Pha dong B Acetonitrile
Téc d6 dong 0,40 mL/min
(0,0 - 0,5) min: 20 % A/ 80 % B
Chuong trinh pha dong 0,6-25)min:5%A/95%B
(2,6 - 4,0) min: 20 % A / 80 % B

Bing 3. Théong so pho khéi va cdc mdnh ion theo doi.

Ciu tir/ thong s6 Gia tri
Ché d6 ion hoa ES*
Capillary 3,5 kV
Desolvation temperature 500 °C
Source gas flow 1000 L/n
Cereulide-1 1170,7 — 172,2; dwell 0,057 s; cone 65 V; collision 90 V
Cereulide-2 1170,7 — 314,4; dwell 0,057 s; cone 65 V; collision 74 V
Noi chuén cereulide 1176,7 — 172,2; dwell 0,057 s; cone 65 V; collision 90 V
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2.3 Thiét ké nghién ciu

Thiét ké dugc xay dung gom hai noi dung
chinh. Truéc hét, khao sat toi wu quy trinh xtr
Iy mau dugc thuc hién trén mot mau sira bot
cbng thirc thuong mai, dugc lya chon lam
mau dai dién cho nhdm san pham dang bot
danh cho tré nho. Noi dung khao sat tap trung
vao anh huéng cua luong nude bd sung trude
chiét va vai tro cua budc siéu am trong qua
trinh xt Iy mau, nham lra chon diéu kién phu
hop cho phan tich cereulide trén nén sita bot.

Tiép theo, phuong phap duoc xac nhan gia tri
st dung trén ba nén mau chinh gom sita bot,

stra long va bot an dam. Bén canh do, quy
trinh da lya chon duoc khao sat so bd kha
nang ap dung trén mot sé6 nén mau ma rong
c6 thanh phan phirc tap hon.

Do han ché miu chuan duoc ching nhan,
phong thir nghiém thuc hién thém chuan dang
long vao nén mau, dé yén it nhat 48 h trudc
khi thuc hién cac budc thir nghiém tiép theo.
Trudng hop ham luong trong mau nim ngoai
duong chuan thi thuc hién cac budc pha
lo&ng hoic lay luong can it hon.

Bing 4. Tém tit thiét ké nghién civu ciia phwong phdp xdc dinh cereulide.

Noidung |\ may N g Miic khio sat Muc dich
nghién ciu khao sat
Khiosdt1l | Mausirabot | Anhhuongcua |0;2,0mL;5,0mL; Lua chon diéu kién
cong thuc luong nugc b6 | 10,0 mL hoan nguyén phu
sung trudc chiét hop cho nén bot
Khao sat 2 Mau sita bot | Anh huéng cia | Lac 30 min; Danh gia kha ning
cong thuc budc siéu am lac 30 min + siéuam 30 | cai ,thién hiéu suat
min chiet
Xac nhan gia | Stra bot; sta | LOD, LOQ, LOQ 100,0 ng/kg hoic baénh gia hiéu nang
tri stir dung long; bot an | hiéu suat thu 100,0 ng/L; trén ba nén mau
dém h6|, RSDr Mirc b6 sung: chinh
750 ng/kg (stra bot);
300,0 ng/L (stra long);
1200 ng/kg (bot an dam).
Khao sat ap Sita socola; | Ap dung quy Theo mau khao sat thuc | Panh gia so bo kha
dung stra dau; bot | trinh da luya té nang ap dgng trén
andam man | chon Cac nén mau mo
rong
Ghi cha:

Cac muc khao sat diroc lya chon trén co sé LOQ ciia phwong phdp va dwong chuan lam viéc (5,0;
10,0; 20,0; 50,0; 100,0) ng/L. Cac muic bé sung dwoc bo tri dé dai dién cho cdc viimg ddp vmg thap,
trung binh va cao cua khodng lam viée, firong 1ing khodng 30 %, 75 % va 120 % trong bé tri thuc

nghiém.
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2.4 XA&c nhan gia tri sir dung caa
phuwong phap

Phuong phap duoc X&c nhan gié tri st dung
trong diéu kién cua phong thir nghiém. Cac
thong s6 duoc danh gia gdm gidi han phét
hién (LOD), gi6i han dinh luong (LOQ), hiéu
suat thu hdi; do chum noéi bo phong thir
nghiém (RSDr) va @ khong dam bao do.
Tiéu chi chap nhan tham khao theo AOAC
Appendix F [5].

Trén ba nén mau chinh, LOD dugc kiém tra
o muc 50,0 ng/kg hoac 50,0 ng/L; LOQ dugc
kiém tra & mac 100,0 ng/kg hoac 100,0 ng/L.
Ngoai mic LOQ, mdi nén mau dugc khao séat
thém mot mic bo sung nhim mé rong déanh
gia trong khoang lam viéc thuc té ciia phuong
phap, bao gom 750,0 ng/kg d6i véi sira bot,
300,0 ng/L ddi vai sira long va 1 200 ng/kg
ddi véi bot an dam.

3 KET QUA VA THAO LUAN
3.1 Pap irng sic ky va dd chon loc

Sic ky d6 cua dung dich chuan va mau thém
chuan cho thay tin hiéu cereulide duoc ghi

nhan 6n dinh tai thoi gian luu twong ng,
khong xuét hién nhiéu déng luu dang ké tai
vi tri phan tich trén cac nén mau khao sat. Két
qua nay cho thiy hé LC-MS/MS dép tng yéu
cau vé tinh chon loc cho muc dich dinh
lwong. Sic ky d6 minh hoa cua dung dich
chuan va miu thém chuan dugc trinh bay
trong phan phu luc.

3.2 Két qua kiém tra gi¢i han phat hién
va gioi han dinh lwgng ctia phwong
phap thi.

O muc kiém tra giéi han phat hién tai ham

lwgng 50,0 ng/kg hoic 50,0 ng/L, ca ba nén

mau chinh déu cho ty 18 phét hién 100 % trén

cac 1an thir nghiém l3p lai (n = 6).

O muc kiém tra giéi han dinh luong tai ham
lwgng 100,0 ng/kg hozc 100,0 ng/L, ca ba nén
mau chinh déu cho ty 18 phét hién 100 % trén
cac lan thir nghiém lap lai (n = 6), hiéu suat
thu héi tir 70 % dén 120 % va do chum dat <
20 %.

Trén co s& d6, mirc LOQ duoc lua chon cho
quy trinh hién tai la 100,0 ng/kg hozc 100,0
ng/L tdy nén mau.

Bing 5. Két qua kiém tra LOD va LOQ trén ba nén mdu chinh.

A x Mitc kiém S6 lan LOQ C
Nenmau | - L ob phat hi¢n | cong bd ‘ Danh gia
Phét hién day du tai mac LOD.
1000 Tai muc 100,0 ng/kg cho tin hiéu dinh
Strabot | 50,0 ng/kg 6/6 ng/kg | lwong on dinh, hiéu suat thu hoi tir 70 %
dén 120 % va d6 chum < 20 %.
Phét hién day du tai mic LOD.
R 100,0 Tai mirc 100,0 ng/L cho tin hiéu dinh
Stalong | 50,0 ng/L 6/6 ng/L | luong én dinh, hiéu suit thu hdi tir 70 %
dén 120 % va do chum < 20 %.
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A Mic kiém | Sé lan LOQ .
Nenmau | 21 op phat hién | cong bé ‘ Danh gia
Phat hién day du tai mac LOD.
Bot an 100,0 Tai muc 100,0 ng/kg cho tin hiéu dinh
dam 50,0 ng/kg 6/6 ng/kg | lwong 6n dinh, hiéu suat thu hoi tir 70 %
deén 120 % va dd chum < 20 %.

3.3 Hiéu suat thu hoi va @9 chum trén
cac nén mau chinh

Két qua xac nhan gia tri st dung cho thiy
phuong phap c6 hiéu suat thu hdi phu hop va
d6 chum l3p lai trong phong tdt trén ca ba nén
mau chinh. Nhin chung, tai mirc LOQ, d6 thu
hoi trén cac nén sita bot, sita long va bot an
dam déu nam trong khoang chap nhan, tuy
nhién d6 bién thién con twong ddi rd & cac
nén bot. Khi ting muc bo sung, hiéu suat thu
hoi 6n dinh hon va gia tri RSDr giam rd rét,
cho thiy d6 chum cua phuong phap duoc cai
thién ¢ ving ham lugng cao hon muc LOQ.
Két qua chi tiét duoc trinh bay tai Bang 6.

Két qua udc luong d6 khong dam bao do
duoc tinh tir hai yéu t6 quan trong cua phép
ther 12 hiéu suat thu hdi va do chum caa phép
thir, cho thiy d6 khong dam bao do mé rong
U (95 %), k = 2 tai mac LOQ lan luot 12 35
% ddi voi sita bot, 22 % dbi vai sira long va
33 % ddi véi bot an dam. O cac muc bd sung
cao hon, d¢ khong dam bao do mé rong giam
xudng con 17 % ddi véi sira bot va sira long,
va 18 % d6i vai bot an dam. Két qua cho thay
gid tri d6 khong dam bao do ¢6 xu hudng cao
hon ¢ ving ham luong thdp gan LOQ va
giam ro khi ting mic khao sat, phu hop vai
xu hudng cai thién d6 chum ctia phuong phap
& vling nong dd cao hon.

Bing 6. Hi¢u sudt thu héi va dé chum Ilip lai trong phong trén cdc nén mdu chinh.

X x v Hiéu suit thu hoi 0 U (%)
Nén mau Miic khao sat (%) RSDr (%) (95 % k = 2)

100,0 ng/kg (LOQ) 74,4 -112,3 12,1 35

Sira bot
750,0 ng/kg 94,1-112,0 4,0 17
100,0 ng/L (LOQ) 81,6 - 104,1 8,2 22

Stra long
300,0 ng/L 90,2 - 112,0 7,1 17
100,0 ng/kg (LOQ) 75,7 - 1133 14,1 33

Bot an dam

1200,0 ng/kg 93,1-119,0 6,4 18

Ghi chi: Tiéu chi déanh gid hiéu sudt thu héi va RSDr diroc tham khao
theo AOAC Appendix F [5]; céc ket qua khao sdt déu dat yéu cau.
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3.4 Khaio sat buéc hoan nguyén mau bot
va anh hwéng cia siéu am

Do dic tinh cua nén miu va hoat chat
cereulide, sira bot cong thirc ¢ nén maiu
phuec tap, giau protein, lipid va carbohydrate,
trong do cereulide co tinh ky nudc cao, ¢O Xu
hudng lién két hodc bi gitr lai trong cé4c vi cau
trdc lipid—protein. Khi khdng bé sung nuéc,
c4u trdc nén mau & trang thai kho va dic, han
ché sy tham nhap cua dung mdi chiét va can
tré qua trinh giai phong chat phan tich.

Viéc bd sung nude trude khi chiét dong vai
trd nhu mot bude “hydrat hoa” nén mau,
gilip tai cau tric hé phan tan ban dau cua sita
bot. Nudc lam truong nd protein va
carbohydrate, dong thoi phé v cac tuong tac
yéu (lién két hydro, twong tac ky nudc) giira
cereulide va céac thanh phan nén. Nho do,
cereulide tré nén d& tiép can hon véi dung
moi hitu co trong giai doan chiét.

Khao sat dinh lugng ham luong cereulide
trén nén mau sita bot cong thic thuong mai
cho thiy budc bod sung nudc trude khi chiét
c6 anh huong dang ké dén hiéu suét chiét.
Khi khong bo sung nudc, hiéu suat chiét thap,
véi ham luong cereulide trung binh chi dat
khoang 0,14 pg/kg.

Ham lugng trung binh {ug/kg)
- " ~

Khi bo sung nuréc trude khi chiét va thuc hién
lic trong 60 phut, ham luong cereulide thu
duoc tang ro rét. Cuy thé, véi cac muac bo sung
2,0 mL; 5,0 mL va 10,0 mL nudc, gia tri
trung binh (n = 6) lan luot dat 2,14 pg/kg:
2,34 pg/kg va 2,57 pg/kg. Két qua nay cho
thiy viéc hydrat héa mau truge chiét gop
phan cai thién kha ning giai phéng cereulide
khoi nén mau, tir 46 nang cao hiéu suat chiét.

Khi b6 sung thém budc xir Iy siéu am trong
30 phut sau giai doan lic 30 phdt, hiéu suat
chiét c6 xu huéng duoc cai thién, dong thoi
su khéc biét giita cac muc thé tich nuéc bd
sung giam dang ké. O diéu kién nay, cac mic
2,0 mL; 5,0 mL va 10,0 mL nudc cho gi tri
trung binh (n = 6) twong tng la 2,49 pg/kg;
2,48 ug/kg va 2,51 pg/kg, két qua chum.

Pang chu ¥, thé tich 5,0 mL nudc cho hiéu
suat chiét twong dwong véi 10,0 mL, dong
thoi bao dam kha nang lam uét nén mau dong
déu hon so véi 2,0 mL va thuan tién hon
trong thao tac thuong quy so véi 10,0 mL.

Trén co sé can nhic giira hiéu suat chiét va
tinh kha thi trong thuc hanh, diéu kién b
sung 5,0 mL nudc két hop lac 30 phat va siéu
am 30 phat dugc lya chon lam diéu kién toi
wu cho quy trinh xtr Iy mau.

2mL

Lugng nuéc b& sung

Hinh 2. Anh hwéng ciia lwong nuwéc bo sung trwde chiét va buéc
siéu dm dén ham luwong cereulide thu dwoc trén mau sita bot cong thirc.
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3.5 Thao luan

Két qua nghién cau cho thay quy trinh xac
dinh cereulide trong cac loai sita va bot an
diam bang ky thuat LC-MS/MS, dugc xay
dung trén co sé tiéu chuan 1SO 18465:2017,
¢ kha ning 4p dung tbt cho cac nén sita va
bot dn dam khi budc xir Iy miu duoc diéu
chinh ph hop véi trang thai caa nén mau.

Doi véi nén long, viéc chiét truc tiép bang
acetonitrile cho két qua 6n dinh. Trong khi
d6, dbi vai nén bot, budc bo sung nude trudce
khi chiét co y nghia quyét dinh dén hiéu suat
chiét cereulide. Nhan dinh nay ciing pht hop
véi khuyén nghi ciia Co quan An toan Thuc
pham chau Au vé vai trd cua qua trinh hydrat
hoéa trudc khi chiét dbi véi cac san pham bot
danh cho tré nho.

Tuy nhién, nghién ciu van con mot s6 han
ché va can tiép tuc dugc ma rong trong thoi
gian toi. Tha nhat, bo dix liéu hién tai méi chi
dugc xay dung trong diéu kién cta mot
phong thar nghiém. Vi vay, can trién khai so
sanh lién phong va thir nghiém thanh thao dé
hai hoa ning lyc, dong thoi cap nhat thém sé
liéu thuc té, khach quan hon.

Tht hai, khao sat téi uu héa budc hoan
nguyén va siéu &m méi chi duoc thuc hién
chuyén sau trén mot mau nén bot dai dién. Do
d6, can tiép tuc mo rong danh gia trén nhiéu
loai nén bot khac nhau dé ting tinh khai quat
caa quy trinh,

Thi ba, cAc nén mau mé rong nhu sira socola,
stra dau va bot an dam man hién mai chi dirng
& mirc danh gia kha ning ap dung. Cac nén
MAu nay chwa duoc Xac nhan gia tri st dung
day du nhu ddi véi cac nén mau chinh.

Trong thoi gian toi, can trién khai cac nghién
ctru so sanh lién phong nham danh gia do tai
lap va tang cuong tinh hai hoa cua phuong
phap gita cac don vi phan tich. Bong thoi,
can mo rong khao sat toi vu héa xir Iy mau
trén nhiéu loai nén bot khac nhau dé nang cao
tinh dai dién va d6 tin cay cua quy trinh.

Bén canh dé, cac nén mau mé rong can duoc
tham dinh day du theo cac tiéu chi xac nhan
gia tri str dung ctia phuong phap, bao gdm do
dung, d6 lap lai, gisi han phat hién va dinh
lurong. Viéc hoan thién cac noi dung nay sé
g6p phan nang cao kha ning tng dung thyc
tién cta phuong phap trong giam sat an toan
thuc pham.

4 KET LUAN

Nghién ctru di budc dau xay dung duoc
phuong phap LC-MS/MS xac dinh cereulide
trén ba nén mau chinh gom sira bét, sita long
va bot an dam. Phuong phap cho LOD cong
b 50,0 ng/kg hoic 50,0 ng/L va LOQ cong
b6 100,0 ng/kg hoic 100,0 ng/L theo tung
nén mau, dong thoi dat hiéu sudt thu hdi va
RSDr phu hop trén ca ba nén mau chinh.

Déi vai nén bot, khao sat toi uvu hoa cho thay
budc hoan nguyén bang nudc I can thiét dé
nang cao hiéu suat chiét. Piéu kién duoc lua
chon cho quy trinh phan tich 1a bo sung
5,0 mL nuéc, lac 30 phat va siéu am 30 phat
trudce khi ly tam va loc.

Céc két qua thu duoc 1a co so dé hoan thién
huéng dan cong viéc, trién khai phép thir
trong phong thir nghiém va tiép tuc téi vu hoa
phuong phap, mo rong nang luc thur nghiém
ddi véi cac cau tir doc to va cac nén mau thuc
pham danh cho tré nho.
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PHU LUC
Sic ky d6 minh hea ctia dung dich chuin va cac miu thém chuan
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CEREULIDE- SL-RE-10 Smooth(lin 313) CEREULIDE MRW of § channels ES+
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CEREULIDE- 8L-RE-10 Smooth(Mn,3x3) CEREULIDE MRH of § channels ES+
23 1707>3144
1.484e+003
104 13161
%-
129 145
0 IR LAV LALAD LA LA AR BV BB HEEY) § LU AL 2.8 BEAR) SRR RRAA) RULH) KAl BARLE RN RAAL RLELEBALE LG RAAH L | \‘I‘\ \1\ AL LSALE IAR)2 LALL LAECE LARLE Rt LML LEA0) E0) Bt LAULT LACE) PALAAMAE LEAES GALLD S0V RT UM LAED AL LEARE LA ARSE RALE) R RESAL Y \‘min
CEREULIDE- SL-RE-10 Smoathilin 313) CEREULIDESS HRM of 5 channels ES+
234 78751722
1.939e+004;
10 179255
%
) oo e o e e S s e e i = min
070 080 090 100 110 120 130 140 150 160 170 180 190 200 210 220 230 240 250 260 270 280 290 300 310 320 330 340 350 360 370 38

Sdc ky dé thém chudn trén nén sira léng ¢ mirc 300 ng/L

CEREULIDE- BADH-BL2 Smooth(lin 3¢3) 1RM of 5 channels £S+

17071722

288 1.476e+002

100

%
0
CEREULIDE- BADN-BL2 Smaoth{lin 3¢3) 14RM of 5 channels, ES+
170723144
379284001
m 300 35
274 346
%
220
G Gl LLLAT AR L2404V A LA KLY L] AR § A At IS k] R Rttd H1td L) L) R L) R0 S GAELE L RLR QLR FIATALMY D PSS AR T RLELT Rk L4 AAREA SEAUH LR LRELY ALY Kt 0 LAY S RTbER LR ALY A0 0A 1EEEF MY WL bl LA Lid o URLAA LR 1S ALt BT LT L QAL bl LR |20 DR BOAR) LARE] L RO miﬂ
CEREULIDE- BADK-BL2 Smooth(n 3x3) CFREULIDE-S 14RM of 5 channels ES+
234 176721722
923764003
0w 899.33
%
0 AR IR A LR LU AL A AL S AR S LA A LR AL RS LB B e i

! ]
A AL A L A LA LA AR A AR A A A0 L A AL AR A L e A e M iR L T T B0 ) A0 M R A
070 080 090 100 110 120 130 140 150 160 170 180 190 200 210 220 230 240 250 260 270 280 280 300 310 320 330 340 350 360 370 380 390

Sdc ky do blank nén bt an dagm
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CEREULIDE- BAD-RE4 Smooth(Mn,3x3) CEREULIDE MRM of 5 channels ES+
268 1707>172.2
1.755e+004
10 1988.27
%
0 LAR LAARY ARANA ALY A A LALN LBAS RAAA] AR RRASS BASAS RALD RAALD RAAM REALN REZLI RAALD LA AN RERVD RAALE RLRLDL “1‘”'“""1“ AR ERL I\ {RAZALSIALLALE LRELN LALAD LELAD LAY LOLLE KALAD LAJAR LLALE LA LA LEARA LA ROL RARAA LA min
CEREULIDE- BAD-RE4 Smaath(ln,3x3) CEREULIDE MRM of 5 channels ES+
269 1170.7 > 314.4
5.422¢+003
Tid 617.76
%_
0 LAARA LA LEARY LAARN LEARS EAEA LELA RALA] RALA] EAA RAL 1'"|”“\””!""|”“|"”1””\”"v”"|"“|””W”!'”I'K" LA L Ly L LA L L U A LA LS L L A L Lt L st et s g a1
CEREULIDE- BAD-RE4 Smoath(ln,3x3) CEREULIDE-S MRH of 5 channels ES+
268 1176.7>172.2
1.969¢+004
355 2166.06
%
n L ] .
b LB NEARD f 2R ALK ! T A% 1 T ] LEM BRI RARAL | JRATY § RLALE RLAAN BIBAN | 1 ha 34N Ldd | | R R0 1A 5 T | 14300 LEAZS [ANRA LEAAY ERAISD LIRS heLad | 1  LAAZ A LALAA LR ¢ T | G RR LRI T min
140 150 160 170 180 190 200 210 220 230 240 250 260 270 280 290 300 310 320 330 340 350 360 370 380 390
o r A A p:e A A Ay v - > ,
Sac ky do thém chuan trén nén bét an dam ¢ mac 1200 ng/kg
X hame Sampl Text R| Area| 15 Area ppt]1° Ratio (Actual) %4Rec] Vil s
=11 [19032026-CEREULIDE- C1 5 ppt i 235 108 2019] 5043 ] 100912 2)
2 [19032026-CEREULIDE- C2 10 ppt 235 251 2345] 10.106 101113 [F
3 [19032026-CEREULIDE- 320 ppt 235 48] 1905] 20242 2808 1012]1:4 61
4 19032026-CEREULDE- C4 50 ppt 235 1268]  2a45] 49.039 2621 96.[1:5 214
5 [19032026-CEREULIDE- C5 100 ppt 235 2834|2665 100570 3.025] 1006[1:6 599
Compound name; CEREULIDE
Coeflicient of Determination: R"2 = 0.999780
(Calibration curve: 0.105742 *x
RResponse type: Internal Std (Ref2 ), Area * (IS Conc. /ISArea )
(Curve type: Linear, Origin: Force, Weighting: 1/x Axis trans: None
10.0
8.0
T 607
z
@ ]
@
14
407
204
A0 R IR e e ) O 7 I L T W 1) A T T ppt
0 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95 100

DPwong chudn véi ham lweng cereulide (5; 10; 20; 50; 100) ng/L
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Héi thao Khoa hoc Po lwong — Thir nghiém 2026
QUATEST 3 - VINATEST

Ngi dung:

- Tran Qudc Diing, Giam doc Trung tam K§ thuat 3;

- Nguyén Anh Triét, Pho Giam dbc Trung tim Ky thuat 3;

Chu tich HoI Vinatest;

- Binh Vian Trit, Phé Chu tich Hoi Vinatest;

- Phan Thanh Trung, Phé Giam déc Trung tdm K3 thuat 3.
Bién tap:

- Binh Van Trit, Phé Chu tich Hoi Vinatest.

TP. Hé Chi Minh, thang 07/2026
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