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Quang tinh antimon — Xac dinh ham lwong asen — Phwong phap
quang phé phat xa plasma cam (rng (ICP-OES)

Antimony concentrates —~ Determination of arsenic content — Inductively coupled plasma optical
emission spectrometry

CANH BAO - Nhirng ngwoi sir dung tiéu chuédn nay phai thanh thao véi thye hanh théng
thwéng trong phong thi nghiém. Tiéu chuan nay khong dé cap dén tit ca cac van dé an toan,
néu co, lién quan dén viéc st dung tiéu chudn. Ngwoi sir dung tiéu chuan can cé trach
nhiém thiét 1ap cac thwe hanh an toan va st khoe thich hgp dam bao tuan thia cac quy dinh
hién hanh.

1 Pham vi ap dung
Tiéu chuén nay quy dinh phurong phap quang phd phat xa plasma cam (ing, d& xac dinh ham lwong
asen trong quang tinh antimon.

Phuong phap dwoc dp dung cho quang tinh antimon, ¢é ham lwgng asen tir 0,01 % dén 3,0 % (theo
khéi lwong).

2 Tai liéu vién dan

Céc tai liéu vién dan sau 1a can thiét cho viéc &p dung tiéu chuén nay. Di véi cac tai liéu vién dan ghi
nam cdng bé thi 4p dung phién ban dwoc néu. Déi véi cAc tai liéu vién din khdng ghi nam céng bé thi
ap dung phién ban méi nhat, bao gdm ca céc sira ddi, bd sung (néu cd).

TCVN 4851 (ISO 3696), Nuoc dung dé phén tich trong phong thi nghiém — Yéu cau ky thuat va
phuong phap thiz,

TCVN 7153 (ISO 1042), Dyung cy thi nghiém bang thiy tinh - Binh dinh mirc;
TCVN 7151 (ISO 648), Dung cu thi nghiém béng thiy tinh - Pipet mét muc;

TCVN 9924, Bat, dé, quang- Quy trinh gia céng mau st dung cho cac phuong phap phéan tich hoa hoc,
hoa Iy, Ronghen, nhiét.
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3 Nguyén tic

Phan hiy va chuyén héa asen trong quang tinh antimon bang nwéc cwong thly, dung dich axit tartric
10 % duoc thém vao dung dich dé tranh qua trinh antimon bj thdy phan. Xac dinh ham lwong asen
trong dung dich bang phép do phd phat xa plasma cam (rng tai bwéc song 193,696 nm.

4 Héa chét va thuéc thi

Chi st dung héa chét c6 cép tinh khiét phan tich, trir khi cé quy dinh khac va nwéc ding trong tiéu
chuén 1a nwéc ct loai 2 theo TCVN 4851 (ISO 3696)

4.1 Axit nitric (HNO3), dac (d = 1,40 g/mL)

4.2 Axit clohydric (HCI), déc (d = 1,18 g/mL)

4.3 Axit tartric, tinh khiét 99,5 %

4.4 Antimon kim loai, tinh khiét 99,99 % (As <0,0001 %)

4.5 Sat (Ill) clorua hexahydrat (FeCl;.6H,0), tinh khiét (As <0,0001 %)

4.6 Dung dich Nwéc cwong thay

Pha hén hgp axit nitric (4.1) va axit clohydric (4.2) véi ty 1& 1:3 theo thé tich (pha dung dich truéc khi st
dung).

4.7 Dung dich axit tartric 10 %

Hoa tan 10,0 gam axit tartric (4.3) vao 100 mL nuéc.

4.8 Dung dich axit clohydric, ti 1€ 1+1

Vira khudy vira thém tir tr 100 mL axit clohydric (4.2) vao 100 mL nudrc cét.

4.9 Dung dich nén sat, 10 mg/mL

Hoa tan 48,4 g sét (lll) clorua hexahydrat (4.5) vao 200 mL nwéc, thém 10 mL axit clohydric (4.2) va
pha loang dén 1000 mL béng nuwérc.

4,10 Dung dich nén antimon

Can 1,00 g antimon kim loai (4.4) vao céc thly tinh dung tich 100 mL, tia nwéc &m mau, thém 10 mL
dung dich nwdc cuong thily (4.6) va ldc déu coc dé tan mau. Thém 1 g axit tartric (4.3), dun nong cho
dén khi mau tan hoan toan, dé ngudi. Chuyén vao binh dinh mic dung tich 100 mL, pha lodng dén
vach méc bang nwéc.

4.11 Dung djch chuan géc asen, cé néng do As 1000 mg/L

St dung dung dich chuan gbc ¢é ban sén hodc dung dich twong dwong véi ndng dg asen 1000 mg/L
4.12 Dung dich tiéu chuan asen, néng d6 As 100 mg/L

Lay chinh xac 10,00 mL dung dich géc As (4.11) vao binh dinh mic dung tich 100 mL, thém 4 mL dung
dich axit clohydric ti 1& 1+1 (4.8) va pha loang bang nwéc cat dén vach va ldc déu. Chuyén vao binh
chira bing nhya va bao quan trong vong 1 thang.

4.13 D3y dung dich chuan As, c6 ndng do tir 0,5 mg/L dén 8 mg/L
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Hut chinh xac 0 mL; 0,50 mL; 1,00 mL; 2,00 mL; 5,00 mL; 8,00 mL dung djch tiéu chuan asen nong do
100 mg/L (4.11) vao 1an lwot 6 binh dinh miec dung tich 100 mL khac nhau. Thém vao méi binh 20 mL
dung dich axit ciohydric i 1& 1+1 (4.8), 10 mL dung dich nén antimon (4.10) va 5 mL dung dich nén sét
(4.9) pha loang béng nwoc cat dén vach mie. Day dung dich chudn As thu dugc cé ndng d6 1an Iwot 1a
0 mg/L; 0,50 mg/L; 1,00 mg/L; 2,00 mg/L; 5,00 mg/L; 8,00 mg/L. Bao quén trong binh nhwa va st dung
trong ngay.

5 Thiét bi va dung cu

Thiét bi, dung cu thong thweng st dung trong phong thi nghiém, bao gdm pipet mdt mic va cac binh
dinh mc mot vach phu hop véi cac quy dinh twong (ng cla TCVN 7151 (1ISO 648) va TCVN 7153
(1ISO 1042) va cac thiét b dung cu sau

5.1 Can phan tich, co phan giai 0,000 1 g.

5.2 Tt séy, cd kha nang diéu chinh nhiét dd 105 °C + 5 °C

5.3 Thiét bi quang phé phat xa plasma cam (¢ng (ICP-OES), c6 thé cai dat budc soéng do As la
193,696 nm

5.4 Bép dién, c6 diéu chinh nhiét do

5.5 Binh hat am, chiva silicagel da sy kho

6 Chuan bj mau

Gia cong mau thtr theo TCVN 9924. Mau thir dugc sdy khd trong tG sdy (5.2) mau & nhiét d6 105 °C +
5 °C dén khéi lvong khong dbi, 1am ngudi trong binh hat &m (5.5) dén nhiét do phong trwedc khi tién
hanh can dé thi nghiém,

7 Céach tién hanh

7.1 S6 Iwong phép xac dinh

Thue hién phan tich it nhat hai 1an trén tivng mau dwai cing mét didu kién.
7.2 Phép thir trdng

Thye hién mau tréng thudc thir song song véi phép phan tich, s dung cing mét lwong tat ca cac
thudc thir nhwng khdng cé mau thie.

7.3 Phan hay mau thir nghiém

7.3.1 Can 0,2 gam trén can phan tich (5.1), chinh xac dén 0,000 1 g cho vao cdc thly tinh dung tich
100 mL, tia nwéc cat d& 4m mau.

7.3.2 Thém 15 mL nudc cwdng thly (4.6), lac déu cde dé phan tan mau, dun ndng trén bép dién (5.4)
& nhiét dd 80°C dén khi dung dich con khoang 3 mL, lay ra dé& ngudi. Thém 5 mL dung dich axit tartric
10 % (4.7) va 5 mL axit clohydric (4.2), l&c déu cbc.
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7.3.3 Chuyén toan bd dung dich vao binh dinh mic dung tich 100 mL, pha loang bang nwéc cit dén
vach mirc, I4c déu. Loc dung dich dé xac dinh As.

7.4 Xac dinh ham lwong As trén thiét bj quang phé phat xa cam (rng ICP-OES

7.4.1 Thiét 1ap cac thong sb do cla thiét bi theo hwéng dan cla nha san xuét hodc theo ting
thong sé da khao sét t&i wu cho tirng thiét bj cu thé. Khuyén nghi cai dat cac thong sb do As trén
thiét bj ICP-OES nhw Bang 1

Béng 1-Théng s6 khuyén nghij cai dat trén thiét bi ICP-OES

Théng s6 do trén ICP-OES As
1. Budc séng 193,696 nm
2. Cong sut RF 1300 W
3. Luu lwgng khi phy tro' (khi auxiliary) 0,2 L/min
4. Lwu lwong khi nebulizer 0,7 L/min
5. Luu lwong khi plasma 12 L/min
6. Téc dd bom méau 1,2 mL/min
7. Ché dd do Huwéng truc

CHU THICH 1: Cn tién hanh danh gia lai cac thong s8 cai dat trén thiét bj ICP-OES dé& phu hgp vai tirng hang san xuét thiét
bi khac nhau.

7.4.2 Tién hanh do trén thiét b ICP-OES (5.3), theo th(¥ tw nhw sau:

- Do cwdng d6 phat xa cla day dung dich chuan As (4.13) theo thi ty tir ndng dé thap dén cao. Dyng
biéu d dueng chudn biéu dién sw phu thude gitba cedng dd vach phd vao ndng dd As trong dung dich
chuén dwéi dang y=ax+b, chap nhan dwong chudn khi R? 2 0,995.

- Do dung dich mau tréng thudc thir da chuan bi & buwdc 7.2.

- Tién hanh do dung dich mau ther da chudn bj & bwdc 7.3.3. Dya trén @ thi dwong chuan, xac dinh
ndng dd nguyén t& As (Cas) trong dung dich mu thir twong trng véi cwong do phat xa clia mau thir trie
cwdng 6 phat xa ctia mau tring thudc thir.

- Do lai 1 diém chuén sau 10 1&4n do mau thir Gé kiém tra do lap lai cla thiét bj.

CHU THICH 2: Thye hién pha lodng dung dich thir khi ndng do chét phan tich khdng ndm trong khodng do duwéng chudn. Vi
dy pha loang 10 14n (hé sé pha loang f): LAy chinh xac 5 mL dung dich mAu thtr cho vao binh dinh mic dung tich 50 mL, thém
10 ml dung dich axit clohydric ti 1& 1+1 (4.8) va pha lodng béng nwéc cit dén vach mirc, lac déu.
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8 Biéu thi két qua
8.1 Tinh két qua
Ham lwgng asen (X) trong quéng tinh antimon, tinh bang %, theo cdng thirc (1):

X :M (1)

mx 10*

Trong dé

Cas nOng do As trong dung dich mau, tinh bang mg/L;

f hé s pha lodng clia mau thi» nghiém;

V thé tich dinh mic dung dich mau sau phan hy (7.3.3), tinh bang mL;

m khdi lwong can mau phan tich, tinh béng g;

8.2 Do lap lai va sai s6 cho phép

Do léch chuan ndi b phong thi nghiém dwoc biéu thi theo cac cong thive:
Do léch chuan néi bd phong thi nghiém: S,= 0,0120X + 0,0007 (2)
Giéi han dé Iap lai: r=28xS, 3)

Trong do:

X trung binh ham lugng As c6 trong mau, tinh bang (%)

S, d léch chudn ndi bd phong thi nghiém, tinh bang (%)

r giéi han d6 lap lai, tinh bang %

8.3 Xac dinh két qua phan tich cudi cling

Khi d4 tinh dwoc cac két qué phan tich 13p lai ddc 1ap theo cdng thirc (1), so sanh véi gidi han d6 13p
lai r:
Néu |X;-Xo| <, x&c dinh két qua phan tich cudi cing theo cang thire:

- X+ X
X=12 2 4)

Néu [X1-Xy| > r, xac dinh két qua phan tich cudi cling theo quy trinh néu tai phy luc A.
8.4 B6 chum gitpa cac phong thi nghiém
P chum cho phép gila cac phong thi nghiém duoc biéu thi theo cac céng thire sau:

D4 léch chuan gitra cac phong thi nghiém: Si= 0,0423X +0,0012 (5)

1 2
Sai s6 cho phép gilra cac phong thi nghiém: P = 2,8 ’Sf + 521 (6)



TCVN 14348:2025

S dung d6 chum gilra cac phong thi nghiém dé xac dinh sw phu hop gitra cac két qua do hai (hodc
nhiéu) phong thir nghiém da bao cdo. Gia st tat ca cac phong thir nghiém nay déu ap dung theo ciing
moét quy trinh néu tai 7.3

Trung binh clia cac két qua cudi cling dwoc tinh theo cang thirc:

ot B
bz == (7)

Trong dé
wy la két qua cudi cung do phang thlr nghiém 1 bao céo;
iz la két qua cudi cung do phong thir nghiém 2 bao c4o;
112 1a gid trj trung binh clia tat ca cac két qua cudi ciing.

Néu |us- pol < P thi cac két qua cudi cung 14 phu hop.

8.5 Kiém tra @6 diing

Do ding cla phuong phdp phan tich cé thé kiém tra bdng cach s& dung mdu chudn ching
nhan (CRM) hodc chat chudn (RM). Qui trinh kiém tra twong tw nhw quy trinh néu tai didu 7. Khi 4o
chum da dugc khéng dinh, thi so sanh két qua cudi ciing clia phong thir nghiém véi gia tri chudn hoac
ching nhan, A.. Cé thé xay ra hai treng hop sau:

a) [X: - Ad| = C, trong tredng hop nay, chénh léch gitra két qua bao céo va gid tri so sanh/ching nhan
la khéng dang ké vé mét thdng k.

b) [X; - A > C, trong trwéing hop nay, chénh léch gitva két qua bao céo va gid tri so sanh/chirng nhan
la dang ké& vé& mat thng ké.

Trong dé:
X. la két qua cudi cling clia chét chuan ching nhan;
A la gié tri chirng nhan/chuan ddi véi CRM/IRM;
C |a dai lwvgng phu thudc vao loai CRM/RM da sl dung.

Néu chét chudn dwoc chiing nhan bi chuong trinh so sanh lién phong, dai lugng C duoc tinh theo

2 53
C= Sf +?+52(‘4c) 8)

S2(A.) la phwong sai cla gia tri ching nhan

cdng thire (8):

Trong dé:

n la s6 lwgng céc phép xac dinh 13p lai

10
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Néu chat chudn duoc chirng nhan béi mét phong thi nghiém, dai lwong C dwoc tinh theo cong thire
(9):
2 52
€= /253 +?;— 9)

Béo cao thtr nghiém can bao gdm nhirng thdng tin sau:

9 Bao cdo thir nghiém

a) Vién dén tiéu chuan nay;

b) Dac diém nhan dang mau;

c) Két qua thir nghiém;

d) Moi thao tac khéng quy dinh trong tiéu chudn nay hodc dwoc coi la tiy chon va cac yéu t6 cb thé
anh hudng dén két qua thk nghiém:;

e) Ngay thir nghiém.

1"
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Phu luc A
(quy dinh)

Quy trinh chap nhan céc gia tri phan tich déi véi cac miu thee

Bung
Sai
Xac dinh X3
Bung
Sai
Xac dinh X4
Bung
Sai

X = T?“ung Vi (Xl,Xz.Xg,Xq,)

CHU THICH: r 14 gii han d3 13p lai, xem tai 8.2.1

X =(X+X)/2

X = (Xl + X2+X3)/3

X =X+ X5 + Xs+X4)/4

Hinh A.1-So db quy trinh chap nhan cac két qua thir

12
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Thw muc tai liéu tham khao

[1] Két qua cta nhiém vu nghién ctru khoa hoc cong nghé cip Bo Cang Thuong: “Nghién clu co s&
khoa hoc va thye tién xay dyng quy trinh xac dinh ham lweng Sb, Au, Ag, As, Cu, Pb, Bi, Se, Sn, Cd
trong tinh quéng antimon va xac dinh ham lugng Au, Ag, Sb trong xi antimon”.

[2] TCNB ANTIMON 05-2019 - Ki hiéu QT 96, Tinh quang antimon- xac dinh ham Iwgng asen, selen,
thiéc — phwong phap quang phd phét xa nguyén t& plasma cao tan cadm (ng.
[3] SN/T 3007-2011 Determination of arsenic, lead, copper, iron, selenium, bismuth content in metal

antimony. Inductively coupled plasma atomic emission spectrometry (China National Certification and
Accreditation Administration)

[4] YUAN Ai-Ping ,HUANG Yu-Long (2009), “Fast Determination of As, Hg, Se, Bi and Sn in Antimony
Concentrateby Hydride Generation Atomic Fluorescence Spectrometry”, Chinese Journal of Applied
Chemistry, Vol.26 No.2.

[5] TCVN 6910-2 (ISO 5725-2) B chinh xac (d6 ddng va d chum) clia phrong phap do va két qua do
- Phan 2: Phuong phap co ban xéc dinh d 14p lai va do tai lap clia phwong phép do tiéu chudn.
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