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Xac dinh Cadimi,
Antimon, Thiéc, Thay
ngan, Chi, Thallium
va Bismuth trong
phan thit sau riéng.

1. Pham vi ap dung

Phwong phap nay ap dung dé xac dinh ham lwong
cadimi, antimon, thiéc, thiy ngan, chi, thallium va
bismuth trong thit sau riéng.

2. Nguyén ly

Sau khi phan hiy, mau dwoc phan tich bang phwong
phap khéi phé plasma cdm rng cao tan (ICP-MS).

Phan tich dinh tinh dwa trén ty s khéi lwong trén dién

tich (m/z) d&c trwng cda tirng nguyén t6; phan tich

dinh lwong duoc thwe hién bang phwong phap chuén

ngoai, trong dé ty 1& gitra tin hiéu khéi phé cla
nguyén t6 can phan tich va nguyén tb noi chuan ty 1é
thuan véi ndng do clia nguyén td can phan tich.

3. Tai liéu tham khao

GB 5009.268-2016 Tiéu chuan an toan thwc
pham quoc gia:

Xac dinh nhiéu nguyén té trong thwc pham
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QCVN  8-2:2011/BYT  Tiéu chuan ky thuat
quéc gia cta Viét Nam vé gi&i han téi da 6 nhiém
kim loai nang trong thwc pham

4. Cac hoa chat va dung dich

4.1 Trw khi ¢6 quy dinh khac, tAt ca cac hoa chéat st
dung trong phwong phap nay déeu dat cap tinh khiét
phan tich, va nwéc dung cho thi nghiém dap tng
yéu ciu nuwéc cap loai 1 theo tiéu chudn GB/T 6682.
4.2 Cac hda chét

4.2.1 Axit nitric

4.3 Chuén bj hda chét

4.3.1 Axit nitric (5+95): Bong 50 mL axit nitric, thém
vao 950 mL nwérc, l&c déu.

4.4 Dung dich chudn hon hop ctia cadimi, thiéc,
antimon, bari, thallium va chi (100 mg/L)

4.4.1 Dung dich chuan hén hop trung gian cla
cadimi, thiéc, antimon, bari, thallium va chi (1 mg/L)

4.4.2 Day dung dich chuan hén hop ctia cadimi,
thiéc, antimon, bari, thallium va chi v&i cac néng do
0 ug/L, 0,5 ug/L, 1 pg/L, 2 ug/L, 5 pg/L, 10 pg/L, 20
Mg/l va 50 ug/L.

4.5 Dung dich chuan thiy ngan (1000 mg/L)

4.5.1. Dung dich chuan trung gian cla thdy ngan
(10 mg/L)

4.5.2 Dung dich chuan trung gian ctia thdy ngan
(100 pg/L)

4.5.3 Dung dich day chuan cla thdy ngan véi cac
néng do6 0 pg/L, 0.1 pg/L, 0.2 ug/L, 0.5 pg/L,1 ug/L,
va 2 ug/L.

4.5.4 Dung dich 6n dinh thily ngan: Ly 0,2 mL
dung dich vang (Au) ndng d& 1000 mg/L va pha
lo&ng dén 1000 mL béng dung dich axit nitric (5+95).
Dung dé chuén bj cac dung dich chuén thdy ngan.

5. Chuan bi mau

L&y mau bang phwong phép chia tw (quartering).
Rlra vé sau riéng bang nwéc cip do 1, dé kho tw
nhién, cét thanh tirng dai bang dao gbm va déng
nhét thanh dang bét nhao (paste).

6. Thiét bj va dung cu
6.1 May khdi phd plasma cam &ng cao tan

6.2 Hé théng pha mau vi séng: Buoc trang bi voi
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Binh phan hily mau béng polytetrafluoroethylene
(PTFE)

6.3 Can: b6 nhay 0.1 mg

6.4 Pipet: 200 uL, 1000 pL, 5 mL, 10 mL

7. Chuan bj cac dung dich chuan

7.1 Dung dich hén hop chuén trung gian cla
cadimi, thiéc, antimon, bari, thallium va chi

(1 mg/L): Hut 0.5 mL dung dich chuén hén hop
100 mg/L (4.4) vao binh dinh mic 50 mL, thém
dung dich axit nitric (5+95) dén vach, lac déu.
Bao quan trong ta lanh; thoi han st dung la mét
thang.

7.1.1 Day dung dich hén hop chuén lam viéc

Hat chinh xac 0 mL, 0.250 mL, 0.5 mL, 1 mL va 2.5
mL dung dich hdn hop chuén trung gian 1 mg/L vao
cac binh dinh mc 50 mL riéng biét. Thém dung

dich axit nitric (5+95) dén vach va ldc déu. Néng do
ctia mdi nguyén té trong cac dung dich chuan nay Ian
lwot la 0 ug/L, 5 pg/L, 10 ug/L, 20 pg/L va 50 ug/L.
Tiép theo, hat 5 mL cac dung dich 5 pg/L, 10 pg/L va
20 ug/L vao cac binh dinh mirc 50 mL riéng biét,
thém dung dich axit nitric (5+95) dén vach va lac déu.
Noéng dd ctia mbi nguyén té trong cac dung dich nay
lan lwot 14 0,5 ug/L, 1 pg/L va 2 pg/L.

Day ndng dd chuan hén hop cudi ciing 1a: 0 pg/L, 0.5
pa/L, 1 pg/L, 2 ug/L, 5 pg/L, 10 ug/L, 20 ug/L va

50 ug/L. Bdo quan & nhiét d6 phong.

Lwu y: Nong dd cu thé clha cac nguyén té trong day
dung dich chuan cé thé dwoc diéu chinh tiy theo do
nhay cta thiét bi va ham lvong thuc té cla cac
nguyén td trong mau.

7.2 Dung dich chuén lam viéc cla thdy ngan

Hut chinh xac 0.5 mL dung dich chuén thiy ngan
1000 mg/L vao binh dinh mir¢c 50 mL, thém dung

dich 6n dinh thiy ngan (4.5.4) dén vach, lac déu dé
thu dwoc dung dich chuan thdy ngan 10 mg/L (4.5.1).
Tiép theo, hat chinh xac 0.5 mL dung dich chuan thay
ngan 10 mg/L (4.5.1) vao binh dinh mdrc 50 mL, thém
dung dich 6n dinh thiy ngan (4.5.4) dén vach, lac déu
dé thu dwoc dung dich chuén thay ngan 100 pg/L
(4.5.2).

Hut 0.25 mL; 0.50 mL va 1 mL dung dich chuan thay
ngan 100 ug/L (4.5.2) vao céc binh dinh mirc 50 mL
riéng biét dé thu dwoc cac dung dich chuén thdy ngan
c6 ndng do 1an lwot 14 0.5 pg/L; 1 ug/L va 2 ugl/L.

Sau d6, hut 5 mL cac dung dich 1 pg/L va 2 yg/L

vao cac binh dinh mc 50 mL riéng biét dé thu duoc
céac dung dich chuan thdy ngan cé néng dé lan lwot
la 0.1 pg/L va 0.2 ug/L. Day dung dich chuan thay
ngan cudi cung gdm: 0.1 pg/L; 0.2 ug/L; 0.5 pg/L; 1
Mg/l va 2 pgl/L.

8. Phan hiy mau

Can chinh xac khoang 0.5 g mau (dd chinh xac:
0.001 g) vao binh pha méau vi séng. Thém 5 mL axit
nitric va tién hanh phan hdy mau theo quy trinh van
hanh ctia hé théng pha mau vi séng. Sau khi [am
ngudi, chuyén dung dich phan hiy vao binh dinh
mtrc. Rtra binh pha mau 2-3 1an béng mét lwong
nhé nwéc, gop dung dich rira vao binh dinh mirc va
thém nwéc dén vach. Lac déu trwde khi phan tich.
Dong thoi tién hanh mau tréng thudc thir.

9. Phan tich mau

9.1 Diéu kién tham chiéu cla thiét bi: Biéu chinh vé
trang thai téi wu dwa trén hiéu suét cta thiét bi.

9.2 Chuan bj duwong chuén

Bom céac dung dich hén hop chuén vao hé ICP-MS.
Do tin hiéu dap ng clia cac nguyén té can phan
tich va cac nguyén té ndi chuan. Xay dwng dwéorng
chuén v&i ndng do clia cac nguyén td can phan tich
lam truc hoanh (x), va ty sb gitra tin hiéu dap ng
clia nguyén tb cin phan tich so v&i tin hiéu cua
nguyén tb ndi chuan lam truc tung (y).

9.3 Do cac dung dich mau

Bom dung dich tréng va cac dung dich m4u vao hé
ICP-MS. Do tin hiéu dap (rng cla cac nguyén té can
phan tich va cac nguyén té ndi chuan. Xac dinh ndng
do clia cac nguyén td can phan tich trong dung dich
sau phan hdy dua trén dwéorng chuan.

9.4 Mau trdng phwong phap: Buoc chuan bi véi
cling néng dd axit va quy trinh x& ly nhw mau,
nhwng khéng chira mau thir.

9.5 Mau lap: Xt ly hai phan ctia ciing mét mau.

9.6 Do thu hdi mau thém chudn: Chon mét mau
dé thwe hién thi nghiém thém chuén. Thém mot
lwong dung dich chuén sao cho ndng dé trong
dung dich cudi nhw sau: ddi véi cadimi, thiéc,
antimon, bari, thallium va chi, thém 0.5 mL dung
dich chuén trung gian 1 mg/L (d6i vé&i thiy ngan,
thém dung dich chuan 100 pg/L) vao mau song
song, va
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xt ly ddng thoi cung véi mau. Do thu hdi yéu cau
nam trong khodng 80%—120%.

10. Tinh toan két qua
X = (C-Coiank) x50/ (m x1000)

X: Ham lwong cla tirng nguyén té trong mau (mg/kg)

C: Néng d6 cta tirng nguyén tb trong dung dich
mau sau phan hay . (ug/L)

Cblank: Néng d6 cla tirng nguyén tb trong dung
dich mau tréng sau phan hay. (ug/L)
50: Thé tich dinh mirc (mL)

1000: Hé sb chuyén déi don vi

m: Khéi lwong mau (g)

11. D liéu dac trwng va phd

tuyén tinh

Nguyén t6 111Cd 118Sn 121Sb | 137Ba | 202Hg | 205TI | 208Pb
Két qué do (mg/kg) 0.0040 | 0.0038 | 0.0060 | 0.7977 | 0.0003 | 0.0036 | 0.0108
D0 thu hdi 92,5 106.1 101.1 103.0 89.6 103.5 103.7
thém chuén (%)

202Hg (KED) 205TIl (KED)

. o i -

f(x)} = 0.0207%x + 0.00025 f(x) = 0.0453%x + 0.000048

R? = 0.9998 RZ = 1.0000

BEC = 0.0120 ppb BEC = 0.0011 ppb

LoD = 0.0042 ppb LoD = 0.0012 ppb

208Pb (KED)

° 3
‘ W ees) )
f(x) = 0.0726%x + 0.0019

R2 = 0.9999
BEC = 0.0256 ppb
LoD = 0.0022 ppb
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111Cd (KED)

I fopbl
f(x) = 0.0177*x + 0.000029
R? = 1.0000
BEC = 0.0016 ppb
LoD = 0.0012 ppb

1215b (KED)

0s

[
0 m » =
I fppbl
f(x) = 0.0328*x + 0.00012
R?=0.9999
BEC = 0.0038 ppb
LoD = 0.0022 ppb

1185n (KED)
» © ® w
T [pee)
f(x) = 0.0334%x + 0.00043
RZ = 1.0000
BEC = 0.0128 ppb
LoD = 0.0034 ppb
137Ba (KED)
a
as
: » © P ®
T [pee)
f(x) = 0.0111%x + 0.00051
RZ = 1.0000

BEC = 0.0455 ppb
LoD = 0.0182 ppb

www.hansel-inst.com

Hansel (Beijing) Instrument Co. Ltd

Théng tin, hudng dan va cac théng s6 ki thuat
trong tai liéu nay c6 thé dugc thay d6i ma khéng
can théng bao trudc.



