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L&i gidi thidu
Kim loai néing trong m§ phdm gay doc hai véi mai trwdng va sitre khde con ngudi khi ham lwong cla

chlng virgt qua tieu chudn cho phép do @6 dwoe kiém tra nghiém ngit tl ngudn nguyén ligu dén thanh
pham.

Nhirng kim loai n3ng nhw chi, asen, thiy ngan, cadmin khang duwgc xem nhw thanh phan clia m§
pham, chiing chi dwoc coi nhir 13 tap chét co thé bj nhidm tir nguyén liéu diu vao hodc tir méi trwdng
sdn xuét; giéi han cho phép theo Asean dwoc quy dinh trong Phu luc Vill.

Mat sé phuong phap xac dinh ham Iwong cac kim loai ndng trong thudc, thure phdm nhi phwong phap
$0 mau, phuong phap quang phd hap thy nguyén ti, ICP-OES, ICP-MS theo dwoc dién trong va ngoai
nwéc hay TCVN,

Phuwong phap phén tich nay st dung phwong phap quang phd hép thy nguyén tir x4c dinh gidi han As,
Cd, Pb va Hg trong san phdm m§ pham.
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My pham - Phwong phap phan tich - Xac dinh ham lweng arsen
(As), cadimi (Cd), chi (Pb) va thily ngan (Hg) bing phwong phap
quang phé hap thu nguyén tir (AAS)

Cosmetics = Analytical methods — Determination of arsenic (As), cadmium (Cd), lead (Pb)
and mercury (Hg) by atomic absorption spectroscopy

1 Pham vi ap dung

Tiéu chuén nay quy dinh phuong phap quang phd hép thu nguyén t& & xac dinh ham Iwgng cac kim loai
n3ng As, Cd, Pb va Hg trong san phm m§ pham.

2 Tailigu vién dan
Céc tai liéu vién din sau rét cAn thiét cho viéc ap dung tiéu chudn nay. Déi véi cAc tai liéu vién dan ghi nam

céng bd thi 4p dung phién ban dugc néu. Bdi voi cac tai liéu vién dan khdng ghi ndm céng bd thi 4p dung
phién ban méi nhat, bao gdm ca cac stra ddi, bd sung (néu co).

TCVN 4851:1989 (ISO 3696:1987), Nutc ding dé phén tich trong phong thi nghigm - Yéu cdu ky thugt va
phuong phap thir

3 Nguyén tic

Sau khi ph4 hliy cac hop chét hiru co bing phwong phép vi séng cao ap hodc phuong phap khd, cac kim
loai nding dugc xac dinh bing phwong phap quang phd hp thu nguyén ti¥ ding 16 graphit (GF-AAS), hda
hoi lanh (MV-AAS) hodic hda hoi hydride (HG-AAS).

4 Thubc thiv

Tt ¢a thube thir dugce st dung phai 4 loai tinh khiét phan tich, diing cho diing cho quang phd hép thu
nguyén 1.

CANH BAO: Céng vigc phan tich phai dwoc tién hanh trong méi treng phong thir nghiém phd
hgp, dwgc trang bj bao hd ca nhan (vi du: kinh bao hd, quin do bao hd lao déng, ging tay).

4.1 Acid nitric dam dic
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4.2 Acid hydrocloric 37 % (kI/k))

4.3 Hydrogen peroxid 30 % (tt/t)

4.4 Nwérc (dién tré suét 2 18,2 MQ.cm)

4.5 Dung dich acid nitric (HNOs) 0,5 % (tt/tt)
4.6 Dung djch acid sulfuric (H;S0s) 1 N

4.7 Dung dich thiéc (ll) clorid (SnCl,) 10 %: Hoa tan 20 g thiéc (1l) clorid dihydrat trong 40 mL acid
hydrocloric bang cach dun néng, d& ngudi, thém nuwdc d& dwec 200 mL dung dich

4.8 Dung djch natri borohydrid (NaBHs) 0,5 %: Hoa tan 2,5 g natri hydroxyd va 2 g natri borohydrid
trong nwéc @é duge 500 mL dung dich

4.9 Dung dich hip phy Hg: Dung dich KMnOs 0,5 % trong acid sulfuric 5 %
4.10 Dung djch acid hydrocloric (HCI) 5 N

4.11 Dung djch kali iod (KI) 20 % (kl/tt)

5 Thiét bi, dung cu
S(r dung céc thiét bi, dung cu cta phong thir nghiém théng thwérng va cy thé nhu sau:
5.1 Thiét bi pha hdy miu bing vi séng

Béng 1- Vi du diéu kién phan hily déi v&i 16 vi séng Ethos UP; dang mau: kem, bt (phén), son

- Thoi gi.an giit | Céng suit Nhiét do Téc dd gio
(min) w) (°C)
1 25 1800 210 3
; 15 1800 210 3
Lam lanh 30 0 0 ’

Dbi voi cac thiét bj pha mAu bing vi séng khac, nén tham khao hwéng dén clia nha san xuét.
5.2 Céc thach anh hoic tetraflouromethan (TFM), dung tich 50 — 100 mL

5.3 Quang phd hip thu nguyén tir sir dung 10 graphite (Cd va Pb)

5.3.1 Diéu kién

Bang 2- Vi dy didu kign déi véi thiét bj 16 graphite (GF) - Shimadzu AA6300

Nhiét d¢ Nhiét a6 Dung dich Thé tich tiém
N :

1 s B"?'::}é"g phanhiy | nguyéntirhéa | diduchinh | cac dung dich

(°c) (°C) (ML) (L)

Cd 2288 500 2200 5 20

Pb 2833 800 2400 5 20
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Bang 3- Vi dy didu kién dbi véi Thiét bj 16 graphite (GF) - AAS Thermo Scientific iEc 3500

Nauvén té Bwéc song | Nhigt dé tro | Nhiét @ nguyén | Thé tich dung | Thé tich miu
guye (hm) héa (°C ) tirh6a(°C) | dich nén (uL) (uL)
Pb 2833 800 1700 10 20
cd 228,8 600 1500 10 20

Déi véi cac thiét bj quang phd hép thy nguyén tlr si» dung 16 graphite khac, nén tham khao hwéng
dén clia nha sén xuét

5.4 Quang phd hip thu nguyén tir sir dung ki thuat héa hoi hydrid
Didu kign héa hoi hydrid cho thiét bj HG-AAS:
Bang 4- Vi du diéu kién HVG - Shimadzu AA6300 va VP100 - AAS Thermo Scientific iEc 3500

Nguyén td
As

Tac nhan khiy
NaBH4 0,5 %

Bwérc séng (nm)
1937

Chit mang
HCI 5 N (tt/tt)

Ngon lira
Khéng khi - C2H2

Dbi v&i cac thiét bj quang phd hép thy nguyén tir sir dung phirong phap héa hoi hydrid khac, nén
tham khao hwéng dan clia nha san xuét

5.5 Quang phd hép thy nguyén ti sir dung k§ thuét héa hoi lanh
Bang 5- Vi du didu kin bd MVU — Shimadzu AA6300
Nguyén té
Hg

Tac nhan khir
SnCl; 10 %

Bwéc séng (nm) Mbi trwong

HzS04 1N

263,7

Bang 6- Vi du didu kién bd VP100 - AAS Thermo Scientific iEc 3500
Nguyén té Téac nhan khi
Hg NaBH4 0,5 %

Bwéc séng (nm)
253,7

Chét mang
HCI 5 N (tt)

Débi voi cac thiét bi quang phd hép thu nguyén tir st dung phwong phap héa hoi lanh khac, nén
tham khao hwéng dan clia nha san xuét.

5.6 Ngubn birc xa: Dén phong dién khéng dién cyc hodc den cathode réng: As, Cd, Pb va Hg
8.7 Can phan tich, ¢6 thé can chinh xac dén 0,1 mg

5.8 Binh djnh mure, loai A, véi cac dung tich khac nhau

5.9 Pipet thay tinh, loai A, véi cac dung tich khac nhau

5.10 Ong dong chia vach, véi cac dung tich khac nhau

6 Céach tién hanh
6.1 Chudn bj dung djch chuin

S( dung céc dung dich chun géc As, Cd, Pb va Hg cé ndng do 1000 pg/mL dé pha ché
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6.1.1 As: Chuan bj dung dich cé ndng dd 200 ng/mL trong acid nitric 0,5 % (4.5)

6.1.2 Cd: Chuan bj cac dung dich ndng d tir 0,1 dén 0,7 ng/mL trong acid nitric 0,5 % (4.5)
6.1.3 Pb: Chudn bj cac dung dich cé ndng dd tir 4 dén 40 ng/mL trong acid nitric 0,5 % (4.5)
6.1.4 Hg: Chuan bj cac dung dich c6 ndng dé 50, 100, 200 ng/mL trong acid nitric 0,5 % (4.5)

Doi voi cac thidt bi quang phd hap thu nguyén t& khac, nén tham khdo khoang ndng d§ theo
hwéng din cla nha san xuét

6.2 Dung djch didu chinh cho GF- AAS

Dbi véi Pb, Cd: Tron ddng thé tich dung dich Mg(N03)2.6H20 0,2 % (Kl/tt) trong acid nitric 0,5 %
va dung dich NH4H2PO4 0,2 % (kl/tt) trong acid nitric 0,5 %.

6.3 Chuan bj dung djch thir

Trwéc khi tién hanh phén tich, mau dwgc tron déu hoac déng nhét ki bang may ddng nhit mau
XU Iy m3u tréng song song véi x& Iy mAu thi nhwng khdng ¢6 méu thir

Mau thi dwoe xU Iy nhu sau:

6.3.1 Pha hiy vi song (As, Cd, Pb va Hg)

6.3.1.1 Can khodng 200 mg mau thi¥, chinh xac dén 0,1 mg vao cée thach anh hodc céc TFM (5.2).
Tranh sy dinh mAu vao thanh cbc. Thém 8 mL acid nitric (4.1) va 2 mL hydrogen peroxide 30 % (4.3)
bang pipet thly tinh (5.9). (Thé tich cac acid c6 thé thay ddi phit hep véi thé tich binh TFM theo hwéng
dén cla nha san xuat)

6.3.1.2 Déng ndp cbc thach anh hodc céc TFM. D& yén 15 min dé& dam bao phan (ng xay ra hoan
toan. Pha mau trong 16 vi séng véi chwong trinh duee chi dinh

6.3.1.3 Lam ngudi v& nhiét 9 phong, thém 20 mL nwérc khir khodng déng thdi trang thanh va ndp cla
c¢bc thach anh hay cbe TFM. Loc qua gidy loc vao binh dinh mirc 50 mL (5.8) va pha lo&ng va dinh mirc
béng nwérc khir khodng (4.4)

Ch thich: Néu mau khéng dugc pha hly hoan toan, thye hién lai qua trinh pha méu véi I6 vi séng.
6.3.2 Chudn bj miu thém chuln d& xac dinh ty & thu hdi

Phan tram thu hdi clia nguyén té trong miu nén dwoc thue hién cho it nhat mét mAu thir trong quéa
trinh phén tich

6.3.21 Can khodng 200 mg m&u thir, chinh x4c dén 0,1 mg, vao céc thach anh hodc cbc TFM (5.2).
Hut céc dung dich chuén vao cac cbe nhu sau:
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Bang 7- Néng dd dung djch chuln thém vao (tham khao)

Nguyén té Néng dd dung dich chuin (ug/mL) Thé tich 1y (uL)
As 10 100
Cd 10 100
Po 40 100
Hg 1 200

Chu thich: Néng dd céc dung dich chudn cé thé thay ddi cho céc thiét bj AAS clia cac nha san xuat
khac.

6.3.2.2 Thuec hién tiép nhw muc 6.1.1.1 dén 6.1.1.3.
6.3.3 Tién x{ Iy As (cho phwong phap HG-AAS)

Tir dung dich chudn arsen 200 ng/mL pha trong HNO; 0,5 % (4.5), dung dich thir va mau tréng tién
hanh chun bj cac dung dich theo nhw bang sau:

Bang 8- Dung djch thir va dung dich chuin

Thé tich dung djch | Dung djch | Dungdjch | Thém nwéc | Néng dd dung
Miu | chuln/thi/ tring | HCI37 % K1 20 % viradli | djch chudn arsen
(mL) (mL) (mL) (mL) (ng/mL)
1 10 10 100 2
1 5 5 50 4
5 10 10 100 10
Chuén
15 20 20 200 15
20 20 20 200 20
25 20 20 200 25
Thiy 10 2 2 20 -
Trang 10 2 2 20 -

Céc dung dich chudn bj trén sau khi tron déu, d& yén it nhat 15 min.
Cac dung dich nay dwoc dung cho phan tich HG-AAS
6.4 Trinh tw phan tich miu

Tiém ho#c hat 1An luot dung dich miu tring, chuln va thir vao thiét bj GF-AAS hodc CV-AAS hodc
HG-AAS véi diéu kién dwoc chi dinh tir muc 4.3 dén 4.6 nhu sau;

- Dung dich HNO30,5 % (tttt) hodc dung dich HCI 3 % (ttt), 1p lai hai IAn.
- Céac dung dich chun dé xay dung dwong hdi quy (3.13), (théng thwéng 5 mirc, t6i thiu 3 mire)
- Dung dich mau th¥, I3p lai hai lan.

- Dung djch mAu thtr thém chun, 14p lai hai lan.
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Dung dich chudn kiém tra (tbi thidu 1 mirc)
(vd. As 20 ho#c 6 pg/L, Cd 2 pg/L, Pb 20 ug/L va Hg 2 ug/L)
(Chu thich: Sy khéc biét tim lai tir dudng chudn khdng nén Ién hon 10 %.)

D8 hip thu hodc chidu cao pic hodc dién tich pic clia cac dung dich chudn dwoc vé dua trén ndng do
cac dung dich chuan bai thiét bi.

Néng @ clia As, Cd, Pb va Hg trong céc dung dich thir duwgc tinh toan va ghi lai.

7 Danh gia két qua
7.1 Tinh toan két qua

Tinh toan néng d9 (ug/g) clia As, Cd, Pb va Hg trong mau:

Nbng 43 ciia Pb,Cd, Hg, As trong miu thi (jg/L) X thé tich miu thir (mlL)
Khéi hrong miu thi (g) X 1000

Ndng 49 (ug/g) =

Ndng dé Pb,Cd, Hg, As trong miu thiy thém chuin (4g/g) — Ndng 43 clia Pb,Cd, Hg, As trong miu thir (ug/g) X 100

% thn hdt = Nong 49 Pb, Cd, Hg, As chuln duoc thém v3o (ig/g)

7.2 Béo céo két qua
Néu két qua nhd hon LOD thi bao céo “khdng phat hién As, Cd, Pb va Hg"
Néu két qua Ién hon LOD nhung nhd hon LOQ thi bao cao “Ndng dd clia As, Cd, Pb va Hg dwdi LOQ,

Néu két qua 1&n hon LOQ, nbng d§ clia As, Cd, Pb va Hg trong mu dugc bao cdo. Yéu clu cac két
qué duwoc thé hién vai 2 sé 1 thap phén.

7.3 Khi ndng d% cao, mAu cin dwoc pha loang dén ndng dd ndm trong khodng tuyén tinh clia dwéng
hdi quy.

8 Bao cao thir nghiém

Bao cao thir nghiém phai bao gdm:

a) Tét ca thong tin can thiét dé nhan biét mau;

b) T4t ca théng tin cAn thiét d& nhan biét phdng thi nghiém thire hign thir nghiém;
¢) Vién dan tiéu chuin nay;

d) Ngay va quy trinh lay mau (néu biét);

) Ngay nhan mau phéng thi nghiém;

10
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f) Ngay két thic thi nghiém;

g) Két qua thu dugc va don vi bidu thi két qua;

h) B4t ky thao téc nao khéng dwc qui dinh trong tiéu chun nay, hodc dugc xem 1a tiy chon, clng véi
moi tinh huéng bt thiréng c6 thé anh hwdng dén két qua thi nghiém.

-i) Nhan dang va chi ky clia ngudi chiu trach nhiém d6i véi bao cao thir nghiém.

"



TCVN 13646:2023
Phu luc A

(Tham khéo)

A1 Do chum

A.2 D thu hdi

A.3 Khoang tuyén tinh

12

Théng tin thdm dinh phwong phap

Bang A.1- D§ lap

Kem
Nguyénté | Ham lwong RSD
(no/g) (%)
As 1,7 2
cd 1 38
Pb 40 2,9
Hg 0,1 4,4

Béang A.2- B§ chum trung gian

Kem
Nguyén t6 | Ham lwgng | p-value (n=5, a =
(Wg/g) 0,05)
As 1,7 2
Cd 1 38
Pb 40 2,9
Hg 0,1 4,4

Bing A.3- B§ thu hdi

Nguyén tb D§ thu héi (%)
As 97 + 115
cd 86 + 105
Pb 88 + 110
Hg 88 + 111
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Bang A.4- Khoang tuyén tinh

Nguyén tb Khoang néng do Hé sb twong quanr
As 50 + 50(ug/) 0,99921
Cd 0,5 +  5(pg/L) 0,99997
Po | 50 + 50(ug/) 0,99925
Hg 0,5 + 50 (ug /L) 0,99815

A4 Giéi han dinh lwgng (LOQ)

Bang A.5- Gi&i han dinh lwgng

. Giéi han dinh lweng LOQ | Gidi han dinh lwgng LOD
Nguyén té
(mafg)- . (ug/g)
As 25 0,5
Cd 05 0,1
Pb 5,0 1,0
Hg 0,5 0,1

13
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