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TIEU CHUAN QUOC GIA TCVN 14345:2025

Quang tinh antimon = Xac dinh ham lwong dong — Phwong phap
quang pho phat xa plasma cam tng (ICP-OES)

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

CANH BAO - Nhirng nguwoi sir dung tiéu chuan nay phai thanh thao véi thwe hanh théng
thwéng trong phong thi nghiém. Tiéu chuin nay khong dé cap dén tat ca cac van dé an toan,
néu cé, lién quan dén viéc sir dung tiéu chuan. Ngwoi str dung tiéu chuan cin cé trach
nhiém thiét lap cac thwe hanh an toan va sirc khde thich hop dam béo tuan tha cac quy dinh
hién hanh.

1 Pham vi ap dung

Tiéu chuén nay quy dinh phurong phap quang phd phat xa plasma cam (rng, dé xac dinh ham lwong
ddng trong quang tinh antimon.

Phwong phéap dwoc ap dung cho quéng tinh antimon, c6 ham lwgng déng tir 0,002 % dén 0,5 % (theo
khéi Ivong).

2 Tai liéu vién dan

C4c tai liéu vién dan sau la can thiét cho viéc ap dung tiéu chuan nay. D6i véi cac tai liéu vién dan ghi
nam céng b thi 4p dung phién ban dwoc néu. Bbi véi cac tai lidu vién dan khong ghi ndm cong bb thi
4p dung phién ban méi nhét, bao gém ca céc slra ddi, bd sung (néu co).

TCVN 4851 (ISO 3696), Nudc dung dé phan tich trong phong thi nghiém — Yéu céu ky thuét va
phuong phap thi,

TCVN 7153 (ISO 1042), Dung cy thi nghiém bang thly tinh - Binh dinh muc;

TCVN 7151 (ISO 648), Dung cu thi nghiém béng thdy tinh - Pipet mét muic;

TCVN 9924, P4t, d4, quang- Quy trinh gia cdng méu st dung cho céc phurong phap phén tich hod hoc,
hoa ly, Ronghen, nhiét.
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3 Nguyén tac
Mau duoc phan hiiy bing hdn hep axit nitric va axit clohydric d3c, axit bromhydric dwoc thém vao dé

loai bd antimon. Xac dinh ham lwgng déng trong dung dich béng phép do phd phat xa plasma cam ting
tai bwéc séng 327,393 nm.

4 Hoa chét va thuéc thir

Chi slr dyng héa chét co cap tinh khiét phan tich, trir khi c6 quy dinh khac va nwéce dung trong tiéu
chuén la nwéc cét loai 2 theo TCVN 4851 (ISO 3696)

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

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

4.3 Dung dich nwéc cwérng thiay

Pha hén hop axit nitric (4.1) va axit clohydric (4.2) v&i ty 16 1:3 theo thé tich (pha dung dich trwdce khi
str dung).

4.4 Axit bromhydric (HBr), dic (d = 1,49 g/mL)

4.5 Dung dich axit clohydric, ti & 1+1

Vira khudy vira thém tir tlr 100 mL axit clohydric (4.2) vao 100 mL nwéc cét.

4.6 Dung dich chuan gbc déng, c6 ndng dé Cu 1000 mg/L

S{ dung dung dich chuén géc cé ban sin hoac tvong dwong véi ndng dd déng 1000 mg/L

4.7 Dung dich tiéu chuén déng, ndng d Cu 100 mg/L

Lay chinh xac 10,00 mL dung dich géc Cu (4.6) vao binh dinh mirc dung tich 100 mL, thém 4 mL dung
dich axit clohydric ti 1& 1+1 (4.5) va pha loang bang nwéc cat dén vach va lac déu. Chuyén vao binh
chta bing nhya va bao quan trong vong 1 thang.

4.8 Day dung dich chuén Cu, ¢6 ndng do tir 0 mg/L dén 5 mg/L

L4y chinh xac 0 mL; 0,20 mL; 0,50 mL; 1,00 mL; 2,00 mL; 5,00 mL dung dich tiéu chuan Cu 100 mg/L
(4.7) vao 1an luot 6 binh dinh mic dung tich 100 mL khac nhau. Thém vao méi binh 20 mL dung dich
axit clohydric ti 1& 1+1 (4.5) va pha lodng bing nwéc cit dén vach mirc. Day dung dich chuan Cu thu
dwoc c6 ndng dd 1an Iwot 14 0 mg/L; 0,2 mg/L; 0,5 mg/L; 1,00 mg/L; 2,00 mg/L; 5,00 mg/L. Bio quan
dung dich chuan trong binh nhwa va str dung trong 1 tuan.

5 Thiét bj va dung cu

Thiét bi, dung cu thng thwong st dung trong phong thi nghiém, bao gdm pipet mét mirc va céc binh
dinh mirc mét vach phu hop véi cac quy dinh twong (ng clla TCVN 7151 (ISO 648) va TCVN 7153
(ISO 1042) va céc thiét bj dung cy sau

5.1 Can phan tich, c6 46 chinh xac 0,000 1 g.

5.2 T séy, c6 kha nang diéu chinh nhiét do 105 °C + 5 °C
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5.3 Thiét bj quang phd phat xa plasma cam (rng (ICP-OES), c6 thé cai dat bwdc séng do Cu la
327,393 nm
5.4 Bép dién, c6 diéu chinh nhiét do

5.5 Binh hat &m, chiva silicagel da sy kho

6 Chuan bj mau

Gia cong mau thir theo TCVN 9924. Mau th® dwoc sy khé trong tl sdy (5.2) mau & nhiét do 105 °C +
5 °C dén khéi lwong khdng ddi, 1am nguéi trong binh hat Am (5.5) dén nhiét d6 phong trwéc khi tién
hanh can dé thi nghiém.

7 Céch tién hanh

7.1 S6 lwong phép xac dinh

Thyre hién phan tich it nhat hai 1an trén tirng mau duwdi cing mét didu kién.

7.2 Phép thir tréng

Thie hién mau trang thubc thlr song song véi phép phan tich, st dung ciing mét lwong tat ca cac
thuéc thtr nhwng khéng cé6 mau thir.

7.3 Phan hiy mau thir nghiém

7.3.1 Cén 0,5 gam mau 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 dé dm mau.

7.3.2 Thém 5 mL axit clohydric (4.2) gia nhiét trén bép dién (5.4) dén khi gan can dé bay hoi lwu huynh,
dé ngudi. Thém 15 mL dung dich cuéng thly (4.3), dun séi nhe trén bép dién (5.4), dén khi vira can, dé
nguéi. Theo doi thwong xuyén qua trinh phan hdy mau, khéng dé trao ban mau ra ngoai va khong dé
chay mau. Thém 1 mL axit clohydric (4.2) va 4 mL axit bromhydric (4.4), gia nhiét nhe d& dudi antimon
dén khi can, thyc hién 1ap lai 2 dén 3 1an. Thém 3 mL axit clohydric (4.2) gia nhiét nhe d& dudi axit
bromhydric dén khi viva can. Thém 10 ml axit axit clohydric (4.2), gia nhiét nhe, @& ngudi.

7.3.3 Chuyén toan bd dung dich vao binh dinh mirc dung tich 50 mL, pha loing béng nuéc cAt dén
vach murc, lac déu. Loc 14y dung dich @& x4c dinh Cu.
7.4 Xac dinh ham lwong ddng trén thiét bi quang phd phat xa cam (ng ICP-OES

7.4.1 Thiét Iap cac théng sé do cla thiét bj theo hudng din clia nha san xuét hodc theo ting
thong sé da khao sét téi wu cho tieng thiét bj cu thé. Khuyén nghj cai dat cac thong sé xac dinh Cu
trén thiét bj ICP-OES nhw Bang 1
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Bang 1-Thdng s6 khuyén nghi cai dat trén thiét bj ICP-OES

Théng sé do trén ICP-OES Cu
1. Bude song 327,393 nm.
2. Cong suét RF 1300 W
3. Luu lugng khi phy trg (khi auxiliary) 0,2 L/min
4. Luu lugng khi mang mAu (khi nebulizer) | 7 Limin
5. Luu lwgng khi plasma 12 L/min
6. Téc d6 bom mau 1,2 ml/min
7. Ché do do Hwéng tryc

CHU THICH 1 : CAn tién hanh dénh gi4 lai cac théng s6 cai dat trén thiét bj ICP-OES dé phu hop vdi tieng hang san xuét thiét
bi khac nhau.

7.4.2 Tién hanh do trén thiét bj ICP-OES (5.3), theo thi tw nhw sau:

- Do cuding dd phat xa clia day dung dich chuén Cu (4.8) theo thi tw tir ndng d6 thap dén cao. Dung
biéu d6 dwong chudn biéu dién sw phy thudc gilra cwong do vach phd vao ndng d6 ddng trong dung
dich chuén dwéi dang y=ax+b, chap nhan dudng chuan khi R? 2 0,995.

- Do dung dich mAu tring thubc thir da chuan bj & bwdc 7.2,

- Tién hanh do dung dich mau thtr da chuén bi & bwéc 7.3.3. Dwa trén dd thj dwong chuén, xac dinh
ndng dd nguyén té Cu (Cc,) trong dung dich mau thir twong (rng véi cudng d phat xa clia mau thi triv
cwdng d6 phat xa clia mau tréng thudc thi.

- Do lai 1 diém chuén sau 10 14n do mAu thir dé kiém tra d Iap lai cla thiét bi.

CHU THICH 2 Thye hién pha lodng dung dich tht khi ndng d chét phan tich khéng ndm trong khodng do duding
chuan. Vi dy pha lodng 10 1n (hé& sb pha loang f): Lay chinh xac 5,00 mL dung dich m&u thi cho vao binh dinh
mirc dung tich 50 mL, thém 10 mL dung dich axit clohydric ti 1& 1+1 (4.5) va pha lodng bang nuéc cat dén vach
murc, lac déu.

8 Biéu thi két qua
8.1 Tinh két qua

Ham leong ddng (X) trong quang tinh antimon, tinh bang %, theo cdng thic (1):

_CCuxVXf
T omx10*

(1
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Trong do
Ccy NONgG d9 Cu trong dung dich mAu, tinh bing mg/L;
f hé sé pha loang clia mau thir nghiém;
V thé tich dinh mirc dung dich méu sau phan hdy (7.3.3), tinh bang mL;
m khdi lugng can mAu phan tich, tinh bang g;
8.2 Do lap lai va sai s6 cho phép
D léch chuan ndi bd phong thi nghiém dwoc biéu thi theo cac cdng thic:
P lach chuén ndi bd phong thi nghiém: S;= 0,0159X + 0,00007 (2)
Gi@i han d6 lap lai: r=28xS; (3)
Trong do:
X trung binh ham lwgng Cu cé trong mAu, tinh bang (%)
S, d6 léch chuén ndi bd phong thi nghiém, tinh bang (%)
r giéi han d Iap lai, tinh bang %

8.3 Xac dinh két qua phan tich cudi ciing

lai r:
Néu [X;-X| < r, xac dinh két qua phan tich cubi ciing theo cong thirc:

X1+ X

X= >

(4)

Néu |X:-Xa| > 1, xac dinh két qué phan tich cudi cling theo quy trinh néu tai phu luc A.
8.4 Do chum gilra cac phong thi nghiém
D6 chum cho phép gitra cac phong thi nghiém dwoc biéu thj theo cac cong thire sau:

D6 léch chudn gitra cac phong thi nghiém: Sy= 0,0297X + 0,0002 (5)

2
Sai sé cho phép giira cac phong thi nghiém: P = 2,8 }Sﬁ +Z (8

St dung dd chum gitka cac phong thi nghiém dé xac dinh sy pht hop gitva cac két qué do hai (hodc
nhiéu) phang the nghiém da bao cdo. Gia sl tAt ca cac phong thlr nghiém nay déu ap dung theo cling
mot quy trinh néu tai 7.3

Trung binh clia c4c két qua cudi cling duoc tinh theo cong thire (7):

M+ M2
Hi2 = 5 Q)
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Trong do
w1 1a két qua cubi cting do phong thir nghiém 1 bao céo;
p2 12 két qua cudi cling do phong thlr nghiém 2 bao cao;
w2 14 gid tri trung binh cla tAt ca céc két qua cudi cung.

Néu |us- ua| < P thi cac két qua cudi cling 1a phu hp.

8.5 Kiém tra do ding

D6 ding cla phwong phép phan tich c6 thé kiém tra bang cach s® dung miu chuan ching
nhan (CRM) hoac chat chudn (RM). Qui trinh kiém tra twong tw nhu quy trinh néu tai didu 7. Khi do
chym da dugc khdng dinh, thi so sanh két qua cudi ciing clia phong thtr nghiém véi gia tri chuan hodc
ching nhan, A.. Cé thé xay ra hai trwong hop sau:

a) [X. - A < C, trong trwéng hop nay, chénh léch gitra két qua bao c4o va gid tri so sanh/ching nhan

la khéng dang ké vé mét thdng ké.

b) [Xc - Ad| > C, trong trwdng hop ndy, chénh léch gilka két qua bao cdo va gia tri so sanh/ching nhan
la dang ké vé mat thong ké.

Trong dé:
X la két qua cudi ciing clia chét chudn chirng nhan:
A. 4 gi4 tri chibng nhan/chuén d6i véi CRM/RM,;
C la dai lwgng phu thude vao loai CRM/RM da sir dung.

Néu chat chudn dwoc chirng nhan bdi chwong trinh so sanh lién phong, dai lwong C dugc tinh theo

2 SE
C= Sf + —n~+ S52(4,) (8)

S%(A.) 1a phuong sai cla gia tri ching nhan

cbng thirc (8):

Trong dé:

n 1& sb lwong cac phép xac dinh Iap lai

Néu chét chuén duoc chirng nhan bdi mét phong thi nghiém, dai lwgng C dwgec tinh theo ¢ong thirc

(9):

2

SZ
C= |28} +?" ©)

10
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9 Bao cao thtp nghiém

B4o cdo thir nghiém cén bao gdm nhirng thong tin sau:

a) Vién dan tiéu chuan nay;

b) D&c diém nhan dang mau;

c) Két qua thir nghiém;

d) Moi thao tac khéng quy dinh trong tiéu chuén nay hodc dwoc coi 1a tly chon va cac yéu td co thé
anh huéng dén két qua tht» nghiém;

e) Ngay th& nghiém.

11
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Phu luc A
(quy dinh)
Quy trinh chap nhan cac gia tri phan tich ddi véi cac mau thiy

Bung X = (Xi+X2)/2
Sai
Xac dinh X,
ENing X = (X, + Xo+X3)/3

Sai

Xac dinh X4
Bing % = (X, + Xy + Xo+X4) /4
Sai

X = Trung vi (X1, X5, X3, X,)

CHU THICH: r1a gi&i han da I3p lai, xem tai 8.2.1

Hinh A.1-So db quy trinh chdp nhan céc két qua thiy

12
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Thw muyc tai liéu tham khao
[1] Két qua clia nhiém vu nghién ctru khoa hoc cong nghé cap Bo Cang Thuong: “Nghién ciru co s&
khoa hoc va thipc tién xay dwng quy trinh xac dinh ham Iwgng Sb, Au, Ag, As, Cu, Pb, Bi, Se, Sn, Cd
trong tinh quédng antimon va xac dinh ham lwgng Au, Ag, Sb trong xi antimon”.

[2] TCNB ANTIMON 04-2019 - Ki hiéu QT 95, Tinh quang antimon- Xac dinh ham Iugng ddng, chi,
cadimi — phwong phap quang phd phat xa nguyén t plasma cao tan cam (ng.
[3] YSIT 556.16-2011 Methods for chemical analysis of antimony concentrates. Part 16: Determination

of lead, zinc, copper, cadmium, nickel content. Inductively coupled plasma atomic emission

spectrometry

[4] YS/T 556.10-2011 Methods for chemical analysis of antimony concentrates. Part 10: Determination
of copper content. Flame atomic absarption spectrometric method

[5] YUAN Ai-ping, WANG Jing-ling (2008),"Determination of micro amount of elements in antimony
concentrates by Inductively Coupled Plasma-Optical Emisson Spectrometry”, Rock and Mineral
analysis, Vol.27, No.4, 316-318

[6] TCVN 6910-2 (ISO 5725-2) Bé chinh x4c (d6 dung va d6 chum) cta phwong phép do va két qua
do - Phén 2: Phwong phap co ban xac dinh do |ap lai va d tai lap clia phwong phap do tiéu chuén.
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