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TIEU CHUAN QUuOC GIA TCVN 14342:2025

Quang tinh antimon — Xac dinh ham lwgng antimon - Phwong
phép chuan do

Antimony concentrates — Determination of antimony content- Titrimetric method

CANH BAO - Nhirng nguwoi sir dung tiéu chuin nay phai théng thao thwe hanh théng thwong
trong phong thi nghiém. Tiéu chudn nay khdng dé cap dén tat ca cac van dé an toan, néu cé,
lién quan dén viéc str dung tiéu chuin. Ngwdi sir dung tiéu chuan céan c6 trach nhiém thiét lap
cac thwe hanh an toan va sirc khde thich hgp dam bao tuan thi cac quy dinh hién hanh.

1 Pham vi ap dung

Tiéu chudn nay quy dinh phwrong phap chudn do dé xac dinh ham lwong antimon trong quéng tinh
antimon.

Phwong phap dwoc ap dung cho tinh quing antimon, cé ham lwong antimon tir 30 % dén 70 % ( theo
khéi lwgng )

2 Tailiéu vién dan

Céc tai liéu vién dan sau la can thiét cho viéc &p dung tiéu chudn nay. Déi voi cac tai ligu vién dan ghi
nam cong bé thi 4p dung phién ban duoc néu. Béi véi cac tai liéu vien din khong ghi nam cong bé thi
ap dung phién ban méi nhét, bao gdm ca cac stra ddi, bd sung (néu co).

TCVN 4851 (ISO 3696), Nuéc ding dé phan tich trong phong thi nghiém - Yéu cau ky thuat va
phuong phap thir.

TCVN 9924, Dét, 34, quang- Quy trinh gia cong mau st dung cho c&c phwong phép phan tich hoa hoc,
hoa ly, Ronghen, nhiét

3 Nguyén tac

Phan hay mau tinh quang antimon bang H,SO;4 va K,SQq, cho gidy loc dinh tinh vao dung dich phan
hily, thanh phan xenlulozo trong gidy loc phan (g véi H,SO, d&c duw tao ra cacbon sau dé cacbon
khir toan bd Sb*> trong dung dich mau vé& Sb>. Chuan d¢ Sb> bang dung dich chuan xeri (IV) sunfat
v@i chi thj metyl da cam.
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4 Héa chat

Chi stv dung héa chét co cép tinh khiét phan tich, trlr khi c6 quy dinh khac va nwée dung trong tiéu
chuén 14 nwéc cit loai 3 theo TCVN 4851 (ISO 3696).

4.1 Axit sunfuric (H,S0,), déc (d= 1,84 g/mL)

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

4.3 Axit photphoric (H;P0,), déc (d= 1,70 g/ mL)

4.4 Dung dich axit clohydric, ti 1& (1+1)

Vira khudy vira thém tir tir 100 mL axit clohydric (4.2) vao 100 mL nwéc cét
4.5 Kali sunfat, tinh thé

4.6 Chi thi methyl da cam, dung dich 0,1 %

Hoa tan 0,1 g thuéc thir trong 100 mL nwéc

4.7 Antimon kim loali, tinh khiét 2 99,99 %

4.8 Dung dich tiéu chuan ceri (IV) sunfat (Ce(S04),) 0,1 mol/L.

Can 40,43 g Ce(SO4),.4H,0 chinh xac dén 0,000 1 g vao cic thity tinh dung tich 1000 mL, thém 30 mL
axit H,SO, (4.1), khudy déu va gia nhiét trén bép dién dén khi bbc khéi tring trong 20 min, dé& ngudi.
Thém tir tir 400 mL nuéc, sau d6 thém 50 mL axit H,SO, (4.1), khudy cho dén khi dung dich trong, dé
ngudi. Chuyén vao binh dinh mir¢ dung tich 1000 mL, pha lodng bang nwéc dén vach va lac déu.

* Xdc dinh néng d6 chuan cia dung dich chuan Ce(SO,),:

Céan 0,2 g mau antimon kim loai chinh xac dén 0,000 1 g (4.7) vao binh tam gidc dung tich 250 mL,
thém 15 mL axit H,SO, (4.1). Bun néng dén khi mau tan hoan toan, dé ngudi. Thém 40 mL nuwéc, thém
30 mL dung dich axit HCI 1+1 (4.4) va 10 mL axit HsPO, (4.3), ldc déu, dun soi. Thém tir 2 giot dén 3
giot chi thj methyl da cam 0,1 % (4.6), duy tri nhiét 6 dung dich khoang 80-90°C, chudn d6 bang dung
dich Ce(S04),0,1 mol/L (4.8) dén khi dung dich mét mau dd. Lwu y khi dung dich gan mét mau chuan
dd tlr tir & nhan biét chinh xac diém cudi. Ghi thé tich dung dich Ce(SO.), tiéu tén (V).

Néng dé chuan (Cy) clia dung dich chudn Ce(SQ,),, tinh bang mol/Ltheo cdng thixc sau:

mp X 2X1000

b = v x 121,76 @

Trong do:
Cu: Néng d6 chuan clia dung dich Ce(SO4); (4.7), tinh bing mollL;
V;: Thé tich dung dich chudn Ce(SQy4), khi chudn d6 mau antimon kim loai, tinh bang mililit (mL);

Vy: Thé tich dung dich chudn Ce(SQ.), khi chudn dd & phép thlr mau trang thudc thi, tinh bang
mililit (mL);
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mo: khéi legng méu antimon kim loai, tinh bang gam (g);
121,76 khdi lwong mol cGa antimon, tinh bang g/mol;

Khi xac dinh ndng dé chuan (Cy) ctia dung dich chudn Ce(SQ,),, 1y gia tri trung binh cdng clia ba két

qua, tién hanh song song cho tirng phép xac dinh.

5 Thiét bi va dung cu

St dung cac thiét bj, dung cu théng thuéng trong phong thir nghiém va cac thiét bi, dung cu sau:
5.1 Can phan tich, co d6 phan giai 0,0001 g.

5.2 TG sdy, co kha nang diéu chinh nhiét d 105 °C + 5°C

5.3 Bép dién, diéu dwoc chinh nhiét do

5.4 Binh tam giac, dung dich 250 mL

5.5 Binh hut am, chira silicagel da sy kho

5.6 Buret, dung tich 25 mL

5.7 Gidy loc dinh tinh

6 Chuan bi mau

Gia cong mAu theo TCVN 9924. Mau thir dwgc sdy khd trong ti séy (5.2) mau & nhiét dd 105 °C + 5 °C
dén khéi lwong khong ddi, lam ngudi trong binh hat &m (5.5) dén nhiét o phong tredc khi tién hanh

can dé thtr nghiém.

7 Cach tién hanh

7.1 86 lwong phép xac dinh

Thue hién phan tich it nhét hai Ian trén teng mau duwéi cing mét didu kién.
7.2 Phép thir mau tring thudc thi

Thie hién mau trdng thude thir song song véi phép phén tich, s dung cling mdt Iuong tat ca cac
thudc thir nhwng khéng c6 phan mau thir.

7.3 Phan hiy mau

7.3.1 Can 0,2 g mAu trén can phan tich (5.1), chinh xac dén 0,000 1 g cho vao binh tam giac dung tich
250 mL (5.4). Tia nwéc va lac déu dé phan tan mau.

7.3.2 Thém khoang 2 gam kali sunfat (4.5) va 20 mL axit sunfuric (4.1), I&¢ nhe d&u. Bun sbi trén bép
dién (5.3) cho dén khi boc khéi trdng. Bay nép kinh dong hd, tiép tuc dun trén bép dién (5.3) & nhiét do
khodng 90 °C dén 100 °C trong khoang 60 min, |4y ra khdi bép.
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7.3.3 Thém 3 cm? gidy loc (5.8), tiép tuc dun ndng mau dén khi dung dich méat mau dé. Lay ra dé ngudi
dén nhiét dé phang.

7.3.4 Thém 40 mL nwéc cét, 30 mL dung dich axit clohydric ti 1& 1+1 (4.4), 3¢ déu, thém 10 mL axit
photphoric (4.3) l&c déu, dun dén séi.

7.3.5 Dé ngudi dung dich dén khoang 70 °C dén 80°C, thém 1 dén 2 giot dung dich methyl da cam
0,1 % (4.6), chuan d ngay béng dung dich chuan Ce(S0Q,), 0,1 mol/L (4.8) dén khi dung dich chuyén
tr mau d6 dén méat mau. Lwu y khi dung dich gan mét mau, chudn do tir tr dé nhan biét chinh xac
diém cudi. Ghi thé tich dung dich Ce(SO,), tiéu tén V, (mL).

8 Biéu thij két qua
8.1 Tinh két qua
Ham lwgng antimon (Xg,) trong tinh quéing antimon, tinh bang % , theo cang thirc:

T Cy % (Vo — V) x 121,76
M mx2x1000

x100 (2)

Trong d6:
Cu: ndng dd chuan cla dung dich chuan Ce(SO,),, tinh bing moliL;
V,: thé tich dung dich chudn Ce(SO4), tiéu ton ddi véi mau thty (mL);
Vy: thé tich dung dich chuin Ce(SO,); tiéu tén ddi véi mau tring thude thee, (mL);
m: khdi long can clia mau, tinh bang gam (g);
121,76: khéi lrgng mol clia antimon, tinh béng g/mal;
8.2 B§ lap lai va sai sé cho phép
Do léch chudn ndi bd phong thi nghiém dworc bidu thi theo cac cong thire:
D6 1&ch chuén ndi bd phong thi nghiém: S=0,0013X + 0,0609 (3)
Gidi han dé lap lai: r=28x8S; (4)
Trong dé:
X trung binh ham ltgng Sb ¢é trong mAu, tinh bing (%)
Sy 36 léch chun ndi bd phong thi nghiém, tinh bang (%)
r  gi¢ihan d I4p lai, tinh bang %

8.3 Xac dinh két qua phan tich cudi cling

lai r:
Néu |Xs-X| <, xac dinh két qua phan tich cudi cling theo cang thirc:
8
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X+ X
122 )

X =
Néu |X1-Xa| > r, x&c dinh két qua phan tich cudi cing theo quy trinh néu tai phy luc A.
8.4 DO chum giira cac phong thi nghiém

Pé chum cho phép gitra cac phong thi nghiém duoc biéu thi theo cac cong thikc sau:

P léch chuan gitra cac phong thi nghiém: S = 0,0020% + 0,1446 (6)
. 2
Sai sb cho phép gitra cac phong thi nghiém: P = 2,8 ’sﬁ +Z @)

S dung dd chym gira cac phang thi nghiém dé xac dinh sw phi hgp giita cac két qua do hai (hodc
nhiéu) phong thir nghiém da bao cao. Gia st tAt ca cac phong thlr nghiém nay déu 4p dung theo cling
mét quy trinh néu tai 7.3

Trung binh ctia c4c két qua cudi cling dwoc tinh theo cong thire sau:

Wt B
bip = = ®)

Trong d6
1 1a két qua cudi cling do phang thlr nghiém 1 béo cao;
1y 12 két qua cudi ciing do phong thir nghiém 2 bao céo;
112 12 gid tri trung binh clia tat ca cac két qua cubi cung.

Néu |us- po < P thi cac két qua cudi ciing la phu hop.

8.5 Kiém tra do ding

D¢ ding cla phuong phap phan tich c6 thé kiém tra bing cach s dung mau chuan ching
nhan (CRM) hodc chét chudn (RM). Qui trinh kiém tra twong ty nhw quy trinh néu tai diéu 7. Khi do
chum da dwoc khang dinh, thi so sanh két qua cudi cing clia phong thlr nghiém véi gid tri chuén hodc
chirng nhan, A.. C6 thé xay ra hai trwdng hop sau:

a) [X. - AJ| < C, trong truedng hgp nay, chénh léch gitra két qua bao céo va gia tri so sanh/ching nhan
1a khong dang ké vé mét thong ké.

b) |X. - A| > C. trong trudng hop nay, chénh léch giira két qua bao céo va gia tri so sanh/chiing nhan
|a dang ké vé mét théng ké.

Trong do:
X, 13 két qua cudi cling clia chéat chudn chirng nhén;
A. 13 gia tri chun/chirng nhan déi véi CRMW/RM;

C 1a dai lwgng phy thudc vao loai CRM/RM d3 s dung.



TCVN 14342:2025

Néu chat chuan dwoc chirng nhan bdi chwong trinh so sanh lién phong, dai lwgng C dwoc tinh theo

2 53
C= |§ +-;+52(Ac) 9

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

cbng thirc (8):

Trong do:

n la sb lwong cac phép xac dinh l4p lai
Néu chét chuan dwoc chirng nhan bdi mét phong thi nghiém, dai lvgng C dwgce tinh theo cong thirc

)

2 52
C= [252+=
n

(10)

9 Béao cao thir nghiém

Béo cdo thr nghiém can bao gém nhiing théng tin sau:

a) Vién dan tiéu chuan nay;

b) Dac diém nhan dang mau;

¢) Két qua thir nghiém;

d) Moi thao tac khdng quy dinh trong tiéu chuén nay hodc dwoc coi 1a tiy chon va cac yéu té c6 thé
anh hudng dén két qua thir nghiém:;

€) Ngay thr nghiém.

10
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Phu luc A
(quy dinh)

Quy trinh chap nhan céc gia tri phan tich dbi véi cac mau thir

Bing X = (X14+X2)/2
Sai
Xac dlnh X3
oY =
ung % = (X + X4 X3)/3
Sai
Xac dinh X4
EANID X = (X + Xy + Xs+Xa) /4
Sai

X = Trung vi (X;, X5, X3,X4)

CHU THICH: r 12 gi&i han dé 13p lai, xem tai 8.2.1

Hinh A.1-So d6 quy trinh chp nhan cac két qua thir

11
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Thuw muc tai liéu tham khao

[1] K&t qua cla nhiém vy nghién ctru khoa hoc cdng nghé cip B Cong Thuong: “Nghién ciru co s&
khoa hoc va thyc tién xay dyng quy trinh x&c dinh ham Iwong Sb, Au, Ag, As, Cu, Pb, Bi, Se, Sn, Cd
trong tinh quéng antimon va xac dinh ham lwgng Au, Ag, Sb trong xi antimon”.

[2] TCNB ANTIMON 01-2016 — Ki hiéu QT 81, Tinh quéng antimon- xac dinh ham lwgng antimon —
phwong phap chuén do.

[3] YS/T 556.1-2009 Methods for chemical analysis of antimony concentrates — Part 1: Determination of
antimony content-Cerium sunfate titration method.

[4] TCVN 6910-2 (ISO 5725-2) Bé chinh x&c (dd dung va dd chum) clia phwong phap do va két qua
do - Phén 2: Phurrong phap co ban xac dinh d6 13p lai va dd tai 1ap ctia phwong phép do tiéu chuén.
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