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TIEU CHUAN QuéC GIA TCVN 14343:2025

Quang tinh antimon — Xac dinh ham lwgng vang — Phwong phap
nung luyén két hop quang phd hap thu nguyén tir ngon Itra (F-AAS)

Antimony concentrates — Determination of gold content — Fire assay fusion and flame atomic
absorption spectrometric method

CANH BAO - Nhirng nguwdi str dung tiéu chuan nay phai thanh thao v&i thiee hanh théng
thwong trong phong thi nghiém. Tiéu chudn nay khéng dé cap dén tat ca cac van dé an toan,
néu cé, lién quan dén viéc s dung tiéu chuan. Ngwoi sir dung tiéu chuan can cé trach
nhiém thiét lap cac thwe hanh an toan va sirc khée thich hop dam béo tuan thi cac quy dinh
hién hanh.

1 Pham vi ap dung
Tiéu chuén nay quy dinh phuong phap nung luyén két hop quang phd hép thu nguyén ti ngon I0ra, dé
xac dinh ham lwgng vang trong quang tinh antimon.

Phuong phap duoc ap dung cho quang tinh antimon, cé ham Iwgng Au tir 1 git dén 100 git.

2 Tai liéu vién dan

Cac tai liéu vién dan sau la can thiét cho viéc &p dung tiéu chuan nay. Déi v6i cac tai liéu vién dan ghi
nim cong b thi 4p dung phién ban dugc néu. DI véi céc tai liéu vién dan khang ghi ndm cong bb thi
ap dung phién ban m&i nhét, bao gém ca cac stra ddi, bd sung (néu cb).

TCVN 4851 (ISO 3696), Nutc dung dé phéan tich trong phong thi nghiém — Yéu cau ky thuat va
phuong phép thi,

TCVN 7153 (1SO 1042), Dung cu thi nghiém béng thiy tinh - Binh dinh mic;

TCVN 7151 (ISO 648), Dung cu thi nghiém béng thiy tinh - Pipet mét mirc.

TCVN 9924, B4t, d4, quang- Quy trinh gia céng méu st dyung cho céc phuong phép phan tich hoa hoc,
hoa ly, Ronghen, nhiét

3 Nguyén tic

Nung chay mau & nhiét do 980 °C10 °C véi cac chét trg chay cd ti 1é khdi lwgng phu hgp, trong cac
diéu kién khtr, thu dwoc vang va bac & dang vién chi kim loai. Qua trinh cupen héa vién chi trong chén
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cupen magie oxit gitip loai b chi va cac tap chat do bi hap thu vao bén trong chén cupen, thu duoc hat
hop kim bac vang trén bé mét chén.

Hda tan bac trong hop kim bac vang bang axit nitric ti 1& 1+1, sau d6 thém axit clohydric ti 1& 1+1 dé
hoa tan vang. Xac dinh ham lwong vang trong dung dich da phan hiy trén hé thdng quang phd hap thy
nguyén tr tai bwdc song 242,80 nm, ngon Ilra axetilen va khéng khi.

4 Héa chat va thubc the

Trong qué trinh phan tich, chi str dung héa chét cé cap tinh khiét phan tich, trir khi c6 quy dinh khac va
nuwéce ding trong tiéu chuén la nuée cét loai 2 theo TCVN 4851(ISO 3696)

4.1 Natri cacbonat Na,COj3, khan

4.2 Chi oxit PbO, ham Iwong tap chat vang nhé hon 0,01 git

4.3 Kali nitrat KNO;, khan

4.4 Silic dioxit , tinh thé

4.5 Natri tetraborac NayB,0;, khan

4.6 Bot my, tinh bt

4.7 Axit nitric HNOs, dac (d = 1,40 g/mL)

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

4.9 Dung dich axit clohydric, ti1é 1+1

Vira khudy vira thém tir tir 100 mL axit clohydric (4.8) vao 100 mL nwéc cat

4.10 Dung dich axit nitric, ti [& 1+1

Vra khudy vira thém tir tir 100 mL axit nitric (4.7) vao 100 mL nwéc cat

4.11 Bac nitrat AgNO,, tinh thé

4.12 Dung dich bac nitrat, ndng dé 160 g/L

Hoa tan 1,6 g bac nitrat ( 4.11) trong 100 mL nuéc cat, thém 1-2 giot axit nitric 1+1 (4.10). Bdo quan
dung dich trong binh mau nau.

4.13 Dung dich chuan goc Au, cé ndng do Au 1000 mg/L

St dyng dung dich chuén gdc cé ban san hoac dung dich twong dwong véi ndng dd Au 1000mg/L
4.14 Dung dijch tiéu chuan Au, ndng dé Au 100 mg/L

Lay chinh xac 10,00 mL dung dich géc Au (4.13) vao binh dinh mirc dung tich 100 mL, thém 2 mL axit
clohydric (4.8), pha loang dén vach mirc bang nudc cét, lac déu.

4.15 Day dung dich chuan Au, c6 ndng d6 tir 0,5 mg/L dén 10 mg/L

LAy chinh xac I1&n lwot 0 mL, 0,50 mL, 1,00 mL, 2,00 mL, 5,00 mL, 10,00 mL, dung dich chuan Au

100 mg/L (4.14) vao 6 binh dinh mdc dung tich 100 mL. Thém 10 mL dung dich axit clohydric ti 1& 1+1
(4.9) va pha lodng dén vach mirc bing nwéc, l&c déu. Day dung dich chudn thu dwoc cé ndng do 1an
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lwot la 0 mg/L, 0,50 mg/L; 1,00 mg/L; 2,00mg/L; 5,00 mg/L; 10,00 mg/L. Bdo quan dung dich chuén
trong binh thdy tinh mau nau va st dyng trong ngay.

5 Thiét bi va dung cu

Thiét bi, dung cu thong thuwdng str dung trong phong thi nghiém, bao gdm pipet mot mirc va cac binh
dinh mirc mét vach phu hop véi cac quy dinh twong (rng clia TCVN 7151 (ISO 648) va TCVN 7153
(ISO 1042) va céc thiét bj dung cy sau

5.1 Can phan tich, cé d4 phan gidi 0,000 1 g.

5.2 Can ky thuat, c6 do phéan gidi 0,01 g

5.3 Th sdy, c6 kha nang diéu chinh nhiét do 105 °C + 5 °C

5.4 L6 nung, c6 kha nang diéu chinh, duy tri & khodng nhiét 6 900 °C + 10 °C va 980 °C + 10 °C

5.5 Thiét bi quang phé hap thu nguyén tir ngon lira (F-AAS), dén catot rong Au

5.6 Bép dién, cd diéu chinh nhiét do

5.7 Céc nung mau, lam bang vat liéu chiu nhiét (samot) dung tich 600 mL

5.8 Chén cupen , lam bing magie oxit, c6 dung tich m&t khum 5 mL, n&ng 40-60 g

5.9 Khudn ddc hinh nén, Iam bing gang, c6 dung tich chira 200 mL

5.10 Ong nghiém chia vach, dung tich 25 mL

5.11 Binh hat am, chira silicagel da sy kho

6 Chuan bi mau

Gia cong mau thtr theo TCVN 9924. Mau thir dugc say kho trong td sy (5.3) mau & nhiét G6 105 °C +
5 °C dén khéi lugng khéng dbi, 1am ngudi trong binh hat &m (5.11) dén nhiét do phong trudc khi tién
hanh can dé th&r nghiém.

7 Céch tién hanh

7.1 S6 lwong phép xéc dinh

The hién phén tich it nhat hai Ian trén tivng mau duwéi cing mét diéu kién.
7.2 Phép thtr mau tring thudc thir

Thye hién phép xac dinh mau tring thudc ther d& xac dinh long vang clia cac hda chat ding cho th
nghiém. Trén k§, déu cac chat tro' chdy nhu Bang 1 nhung khdng c6 phan mau thi va kali nitrat (4.3)
va thém tir 1g [én 3 g b6t my nhw mdt tac nhan khir dé tao ra vién chi tir 30 g dén 45 g.

Thue hién phép thi tring song song véi phép phan tich.
7.3 Nung chdy mau thir nghiém

Can 10 g mau trén can phan tich (5.1) chinh xac dén 0,000 1g cho vao cdc nung mau (5.7), thém thanh
phan chét tro chay nhw Bang 1.
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Bang 1- Khéi Ieong dién hinh cta céc thanh phan tre chay

Cac thanh phan tro chay Khéi lvgng (gam)

Natri cacbonat (4.1) 40

Chi oxit (4.2) 60

Natri tetraborac (4.5) 20

Silic dioxit (4.4) 10

Kali nitrat (4.3) 5

Bot my (4.6) 1

Dung dich bac nitrat (160g/L) (4.12) 0,2 mL

Tron k§ phan mau thir véi chét tro chay. Viéc trdn k§ mau thi va thanh phan chéat tro chay rat quan
trong. T4t ca cac thanh phan tro chay phai & trang thai min véi ¢& hat tot nhat nhd hon 0,5 mm.

Nung chay mau trong 16 & nhiét d 980°C +10°C trong khodng 45 min (tinh tir lic 10 dat nhiét dd).

D& hén hop chay vao khudn duc hinh nén khd (5.9), chu y khdng d& bi hao hut chi hodc xi. Bé hén hop

ngudi va can than tach vién chi ra khéi xi. Dap bda Ién vién chi vira dl dé loai bd cac hat xi nhé bam
vao.

Can vién chi. Néu khdi lvong vién chi nhd hon 30 g hodc lén hon 45 g, tién hanh nung chay lai mau
thir sau khi diéu chinh tdc nhan oxy héa khir thich hop theo Phy luc B.

7.4 Cupen héa tach vang bac

Cho vién chi thu dwgc tai muc 7.3 vao chén cupen (5.8) da dwoc gia nhiét treée va dat vao 16 nung
(5.4) da dat 900°C+10°C . Thao tac thuc hién nhanh chéng dé tranh nhiét d6 16 xudng thap hon 850°C
dé gay hién twong “dong bang chi” 1am cho qué trinh tach khdng hoan toan. Nung trong 10 & nhiét dd
900°C v&i dong khong khi 6n dinh.

Qué trinh tach két thac khi toan b chi da dwoc hap thy vao trong chén cupen hodc thang hoa chi cén
hat kim loai vang bac trén b& mat chén. L&y chén cupen ra khdi 10 va dé nguéi.

Cén than gdp hat kim loai thu dwoc cho vao dng nghiém dung tich 25 mL (5.10).
7.5 Hoa tan hat kim loai

Thém 2 mL axit nitric 1+1 (4.10) vao 6ng nghiém chira hat kim loai, dun céch thay trén bép dién & nhiét
d6 90-100°C trong khodng 30 min d& hoa tan bac. Bac tan hoan toan véi diéu kién ty |é bac gép it nhat
2,5 1&n so véi vang trong hat kim loai va kha ndng hoa tan tang Ién cung véi sy ting ham lwong bac
trong hat.

Tiép tuc thém vao dng nghiém 3 mL axit clohydric t7 1& 1+1 (4.9) va dun cach thiy trén bép dién & nhiét
d% 90-100°C trong khodng 20 min dé& hoa tan vang. Ly ra khoi bép va dé ngudi. Thém 2 mL axit
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clohydric (4.8) va chuyén toan b dung dich véo binh dinh mic 20 mL, pha loang dén vach béng nwéc
cht. L&c déu va loc lay dung dich thi xac dinh Au.

7.6 Xac dinh ham lwgng Au trén thiét bi quang phd hap thu nguyén ti ngon Itra (F-AAS)

7.6.1 Thiét lap cac théng sé do cla thiét bi theo hwdng dan cda nha san xuét hoac theo tirng
thdng sb da khao sat téi wu cho tirng thiét bj cy thé. Khuyén nghi cai dat cac thong sé xac dinh Au
trén hé théng F-AAS nhw Bang 2

Bang 2 - Théng s6 khuyén nghij cai dat trén hé théng F-AAS

Nguyén | Bwéc | Khe Cwong do dong dén (mA) Ti lé khi dot
té séng do C,H, | Air
nm (nm) (L/min)|{L/min)
St dung cwdng do dong dén bang 70 % dén 80 % gia tri
Au 24280 0,7 | . ) 2,50 12
dang dén cye dai

CHU THICH 1 C#n tién hanh danh gia lai cdc thng sé cai @it trén hé théng F-AAS dé phi hop véi tirng hang san xuat thiét
bj khac nhau.

7.6.2 Tién hanh do trén thiét bi F-AAS (5.5), theo th( ty nhw sau:

- Do d6 hép thy clia ddy dung dich chudn Au (4.15) theo thir ty ti» ndng d6 thip dén cao. Dung bidu do
dwéng chudn biéu dién sy phy thugc gitra do dd hap thy vao ndng do Au trong dung dich chun duoi
dang y=ax+b, chdp nhan duong chuan khi R? 2 0,995.

- Do dung dich mau trang thuéc thir da chuén bj & budc 7.2.

-Tién hanh do dung dich mau thir da chuén bj & budc 7.5. Dya trén db thi dwong chudn, xac dinh ndng
d6 nguyén t6 Au (Ca,) trong dung dich mau thtr tvong tng véi o hap thu clia mau thee trie d6 hép thu
clia mau trang thudc the.

- Do lai 1 diém chudn sau 10 I&n do mau dé kiém tra do Iap lai cla thiét bi.

CHU THICH 2 Thyc hién pha loang dung dich thir khi ndng d6 chét phan tich khéng ném trong khoang do dwéong chudn. Vi
du pha lo&ng 10 Ian (hé sb pha loang f): LAy chinh xac 5,00 ml dung dich mau this cho vao binh dinh mikc dung tich 50 mL,
thém 10 mL dung dich axit clohydric ti 1& 1+1 (4.9) va pha lodng bng nwd'c cét dén vach mire, ldc déu.

8 Biéu thi két qua
8.1 Tinh két qua
Ham Iwgng vang (X) trong quéng tinh antimon, tinh bing git, theo cong thire :

Cau XV Xf
B m

X )

Trong dé

Caw nONg d6 Au trong dung dich mau, tinh bang mg/L;
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f hé sb pha loang ctia dung dich mau th( nghiém;

V thé tich dinh mirc dung dich mau sau phan hay (7.5), tinh bang mL;

m khdi lwgng mAu dem phan tich, tinh bang g;

8.2 D4 Iap lai va sai sé cho phép

D3 léch chuan ndi bd phong thi nghiém duoc biéu thj theo cac cong thirc:
D6 léch chudn ndi bd phong thi nghiém: S,= 0,0026X + 0,134 (2)
Gidi han dg lap lai: r=28x5, (3)

Trong dé:

X trung binh ham Iugng Au c6 trong mau, tinh bang g/t

S, d0 leéch chun ndi bd phong thi nghiém, tinh bang g/t

r gi¢ihan dg Iap lai, tinh bang g/t

8.3 Xéc dinh két qua phan tich cudi clng

Khi da tinh dwoc cac két qua phan tich 1ap lai ddc 1ap theo cdng thire (1), so sanh vai gidi han dd 1ap

lai r:

Néu |X;-Xa| < r, xac dinh két qua phan tich cudi ciing theo cang thive:

Néu |X;-Xo| > r, x4c dinh két qua phan tich cudi cing theo quy trinh néu tai phu luc A.
8.4 B6 chum giira cac phong thi nghiém
B3 chum cho phép gilra cac phong thi nghiém dugc biéu thj theo cac cong thirc sau:

Do léch chuén gitva cac phong thi nghiém: S = 0,0057X +0,1771 (5)

z 2
Sai so cho phép gia cac phong thi nghiém: P = 2,8 ISLZ +52—r (6)

St dung dd chum gilra cac phong thi nghiém dé xac dinh sy phu hop gira cac két qua do hai (hodc
nhiéu) phong thr nghiém da bao cao. Gia sl tat ca cac phéng tht nghiém nay déu ap dung theo cling
mdt quy trinh néu tai 7.3

Trung binh clia cac két qua cudi cling dugc tinh theo cdng thire:

W + Mo
b2 =——— (7)

Trong dé

wy |4 két qua cudi cling do phang thir nghiém 1 bao céo; tinh bang g/t

10
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p2 12 két qua cudi cung do phang thlr nghiém 2 bao cao; tinh bang g/t
ui2 la gia tri trung binh clia tit ca cac két qua cudi ciing, tinh bing g/t
Néu |us- ua| < P thi céc két qua cudi cung Ia phi hop.
8.5 Kiém tra do ding

Do ding cla phwong phap phan tich cé thé kiém tra bang cach sl dung mau chudn ching
nhan (CRM) hodc chat chuan (RM). Qui trinh kiém tra twong tw nhw quy trinh néu tai diéu 7. Khi 66
chum da dwoc khdng dinh, thi so sanh két qua cudi cling clia phong thlr nghiém véi gia tri chudn hoac
chi*ng nhan, A.. Cé thé xay ra hai trwdng hop sau:

a) [Xc - A| < C, trong tredng hop nay, chénh léch gitva két qua bao cao va gié tri so sanh/chirng nhan
la khéng dang ké vé mét thdng keé.

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

Trong do:
X. la két qua cudi cung clia chat chudn chirng nhan;
A. la gia tri chirng nhan/chuén di véi CRM/RM;
C la dai lwong phu thudc vao loai CRM/RM da st dung.

Néu chét chuan dwgc ching nhan bdi chuong trinh so sanh lién phong, dai lwong C dwoc tinh theo

2 Y
C= sf+?*+52(;1c) (8)

S%(A.))a phuong sai clia gia trj chirng nhan

cong thire (8):

Trong do:

n la s6 lwgng cac phép xac dinh I3p lai

Néu chét chudn dwgc chirng nhan bdi mét phang thi nghiém, dai lwgng C dwoc tinh theo cong thire
(9):
2 5‘2
C= '253 +;” 9)

Béo cdo thlr nghiém can bao gdm nhiing thong tin sau:

a) Vién dan tiéu chuan nay;

9 Bao cao thir nghiém

11
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b) Dac diém nhan dang mau;
c) Két qua thir nghiém,;

d) Moi thao tac khéng quy dinh trong tiéu chudn nay hoac duoc coi la tly chon va cac yéu b co thé
anh hudng dén két qua thir nghiém,;

e) Ngay thlr nghiém.

12
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Phuluc A
(quy dinh)

So do quy trinh chap nhan cac gia tri phan tich doi véi cac mau thir

Bung X = (X1+X2)/2
Sai
Xac dinh X,
BUng 1 % = (X, + Xo+Xs)/3
Sai
Xac dinh X4

Ko Xoud] 1.3 X =X, + Xy + XstX4) /4

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

CHU THICH: r la gioi han dd 14p lai, xem tai 8.2.1

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

13
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Phu luc B
(quy dinh)
Nung chay mau thir
B.1 Qui dinh chung
Khéi lvong clia cac tac nhan oxy hda khi, kali nitrat (4.3) hay bét my (4.6) trong phan nap phu thudc
vao kha nang khtr cia méu thir.
Tién hanh thk nghiém nung chay thir 4& dam bdo rdng sw nung chay thir nghiém tao ra vién chi c¢é
khéi lwong tir 30 g dén 45 g.
B.2 Cach tién hanh
Tron déu phan mau thir voi khdi Ivong thich hop cac thanh phan chat nung chay. Céc khdi lwgng dién
hinh clia c4c chat nung chay ddi véi quang tinh antimon dwoc thé hién twong (ng trong Bang 1.
Tién hanh nung chay nhw quy dinh tai 7.3.
Can vién chi thu dwoc tlr qua trinh nung chay. Néu khéi lwong cac vién chi khdng dat tlr 30 g dén 45 g
thi co thé thire hién diéu chinh cac dac tinh oxy hda/khl clia hdn hgp nung chay theo cac cach tinh
wéc lwong sau:
+ Néu khéi luvgng vién chi (myy) thu dwoc < 30 g va khdi lugng vién chi mong mudn 1a (mey;) thi thém
khéi lwgng bét my (m,) nhw sau:
my = Mppa — Mpp1
10
+ Néu khéi luvgng vién chi (my) thu dwoce >45 g khéi lwgng vién chi mong mudn 1a (mes2), thi thém
khéi lwgng KNO; (m;) nhw sau:

_ Mpp1 — Mppz
my = "_'—"_4

14
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Thw muc tai liéu tham khao
[1] K&t qué cta nhiém vy nghién ctru khoa hoc cdng nghé cap Bd Cong Thuong: “Nghién ciru co s&
khoa hoc va thuc tién xay dwng quy trinh xac dinh ham lwgng Sb, Au, Ag, As, Cu, Pb, Bi, Se, Sn, Cd
trong tinh quang antimon va xac dinh ham lwgng Au, Ag, Sb trong xi antimon”.
[2] TCNB ANTIMON 03-2016 - Ki hiéu QT 83, Tinh quang antimon- Xac dinh ham lwong vang ~
phuong phap nung luyén két hop quang phé hép thu nguyén te.
[3] YS/T 556.9-2008 Methods for chemical analysis of antimony concentrates. Part 9: Determination of
gold content. Fire assaying method

[4] TCVN 6910-2 (ISO 5725-2) B$ chinh xac (@ dung va dd chum) cla phwong phap do va két qua
do - Phan 2: Phuong phéap co ban xéc dinh dé I3p lai va do tai lap ctia phwong phap do tiéu chudn.
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