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Table 1 ~ The adsorption of gold due to antimony compound
hydrolysis
FEGD BEROIMAR SRR &R SRINAR SrIEME S miis
s (8 (%) (ng) (ng) (%)
A 1.5 7.50 150 125 83.6
B 3.0 15.0 300 242 80.8
C 6.0 30.0 600 437 72.8

£ 4 4> 30 mL ZEHERHAIA 100 pg 14 (A
TR E N 5. 00 pg/g) FIAN[H] & 1 B bR e
TR, A 50% 1) EK 2 mL A1 35 1 A S AL A0 i
W RIEZET FEIN S TR BRI 7% =TI, =R
FRENWES R R 2 2Rl UL, 4 60 ik
A (113.4% ~140.0% ) , 1] LA Wi & i Y
PR B ) SR A AR E T

22 BRI HIEE S T

Table 2 Interference of Sb on Au in hydroquinone volumetric
method
v EWIMAR BEMIMARE SMNEME SRR
’f‘iuuéﬁﬁ [
(pg) (mg) (peg) (%)
D 100.0 0.2 113.4 113.4
E 100.0 0.5 117.2 117.2
F 100.0 1.0 129.6 129.6
G 100.0 1.5 140.0 140.0

2.3 A A A I Y 5

B X ) B A A VA TR R R, DL P SR 2
AETE R A0, B TP il 4 I 25 SR AN HE A 1Y
[, AR PRSI UE B T AT A 5 i AT A R T
PRSI R
2.3.1  TOKVEET BT A BRI A 1 4 i

FREUA 8456 (99.99% )1.5.3.0.6.0 g ‘& F 400
mL BEpirb, 2 BIAmA 3.0.6.0.12. 0 ¢ Y 4718, A
50% fA)F 7K 100 mL, il A 50.0 mg/L ARUEAE3. 0.
6.0.12.0 mL, 5 b0 MLF AR B 1 h
LA BUR AL K E 150 mL 2245, B A 200 mL %%
TR ER, B4, e R AR uE . DR
ICP — OES iEME 45k, 45519 T4 3,

SER AT AERE], A T A B S , TERE ANV
PR P A 2RI 5 (RGNS T TR IR
JERARAH SRR AR ) , AT DUHI W 7E S8 95 2540 T 86
AP 7E 2 5O TR G A K. AT AR
Ja &M IEISCRTE 99.3% ~101.4% (£ 3) . WAMRY
BREA HEHE TR H O 150,00 121,76, 25 FE 3
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Table 3  Recovery of Au in sample dissolution with addition of

tartaric acid

Heah BERUIMA EARRE SRIAR SRIEM SRR

iy (8)  MAE(G)  (ne) (pg) (%)
A 1.5 3.0 150.0 149.0 99.3
B 3.0 6.0 300.0 304.2 101.4
C 6.0 12.0 600.0 602.4 100.4

2.3.2 GRS R A TR RO A R A ) 4

TE— 530 mL ZEH P25 MA 100 g 194
FUAS [A] 2 B B AR E VA VR, DA 50% 1) 7K 2 mL Al
1 iR AR A S AR BT, I 10% T8 A BRI T 2 T, 7K
BT, TN 5 R R T 28 B IR, AR ik
MR 4

AN A AR 4 0 IR A 113, 4% ~
140.0% (W32 2) , BhXT 4 i AT A 2 2 A 1E T
Yoo MAEATR )G 40 R TE 97. 8% ~103.2%
(WL 4) ,mT LA 7E 35 P A ek /T 1.5
mg AL T I 2 T 10% 18 47 BRYA TR i e 1 B %
AMRA mIEWR E TP, 1.3 5528 ik #E AT
PEAR B EEER /N T 0.3 mg (FEWL 5 2.3.3) , 4
AT A1 TR 5 T LA Ak e ok U IR 25 i 3 9 1
T

4 TEHE A AR SR
Table 4 Recovery of Au in the titration solution with addition of

tartaric acid

B AL BRI 109 5 £ 82 40005 (H 40 TR

@5 (pg) (mg) BmARE  (pe) (%)
D 100.0 0.2 2 103.2 103.2
E  100.0 0.5 2 97.8 97.8
Fo100.0 1.0 2 102.4 102.4
G 100.0 15 23 99.8 99.8
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Ay 1SS B, AR5 bR [ R g 92. 0% ~107. 0%
AR CHb B 7 S 50 2 00 3 5 4 BRI ) , ) 4
P RAE 1.0 ~100.0 pg/g IR IR Fe i FRAE
90% ~110% Z [a] , AJ7EAF G BB ER .

3 4k

2 BB A1 R AR R <, AU IR PR R I T
oo ASSCR BT THER BERE il — FKIRE - 16 1k
RESE - AMRAERIENE ST A PR SR
i, XPBE 0B A4 R R HEAT T A 4 7 1 5
5, 8 3 AN R SE B IR AT A R, 86 1) L TR A
TR T AN R R 5 SRR R B  FR R R B 25 Ak
7 SR, A Tr ik A A0 A — & 2 (7
AR, FA SRR RT B L bR S AR i (AR AR Tl
PEATHEN N o

4 ZHK

(1] a0 EaHmE. o ot R 5
SO LML BT s i i, 2011134 — 145,614
-625.
The Editorial Committee of Rock and Mineral Analysis.
Rock and Mineral Analysis ( Fourth Edition; Vol. 3)
[ M]. Beijing : Geological Publishing House,2011 ;134 —
145,614 - 625.

(2] SRAEMILXUBL, 38D, 45, FKIRRE - SR A 5 I

(3]

(4]

(5]

(6]

(7]

(8]

(9]

BRIR SR BT P [T ] A7, 2014,33(2)
236 - 240.

Zhang Z G, Liu K, Huang J, et al. Sample Dissolved by
Aqua Regia—Determination of Hydroquinone Volumetric
Method in Which the Carbonate Gold in Geological
Samples[ J]. Rock and Mineral Analysis,2014,33(2):
236 —240.

RSO SRR, B, 5. JOE R T OO 1 vk
E LR R B ) ] A, 2013,32(3)
427 -430.

Fu W H, Ai Z C, Ge Y M, et al. Flame Atomic
Absorption Spectrometry Determination of Gold in the
High Grade Gold Ore[ J]. Rock and Mineral Analysis,
2013,32(3) .427 -430.

TR A0 3 e W B KR D IR AT S s JBAE
AT, B4 ,2011,22(5) .44 —46.

Yuan J Z, Shi Y. Activated Carbon Adsorption Flame
Atomic  Absorption for of Gold in
Geological Samples[ J]. Journal of Gold,2011,22(5)
44 - 46.

B TOKIERE - JIAIRTIRIOEIE TR B E &
R AT T ] A, 201433 (4) 1491 - 496.
Ge Y M. Direct Determination of High Grade Gold in Ore

Determination

by Flame Atomic Absorption Spectrometry with Aqua
Regia Sampling Preparation [ J ]. Rock and Mineral
Analysis,2014,33(4) :491 —496.

KNG, 2y, TR e DAV R I A VR D S
TREH 4[] #54,2007,28(11) ;49 - 50.

Liu T, i N Z, Zhang R S. Enclosed Sample
Hydroquinone Volumetric Method Determination of Gold
in Roasted Ore Samples[J]. Journal of Gold,2007,28
(11) :49 -50.

FEOG WK AR, X A . SR i 4
Boprit e[ )], ¥4 ,2004,25(3) 145 - 52.
Xue G, Yao W L, Liu Y S. The Latest Progress of
Geological Samples Gold Enrichment and Separation
Method[ J]. Journal of Gold,2004,25(3) :45 —52.

R BRI, B4R S5 A - B S 4
B R RS RENE AP r e [T ] A eI,
2002,28(2) ;147 - 150.

Tan J A, Hei W L, Huang X H, et al. Plastic Foam
Coupled
Spectrometry Determination of the Gold Ore[ J]. Rock
and Mineral Analysis,2002,28(2) ;147 —150.

RV SR SCREE — T — A8 B 25 5 BT
[J]. AmL,2001,20(1) .60 - 64.

Suo M Y. Gold Sample, Sampling-Processing-Test the

Gr BT

Adsorption-Inductively Plasma  Emission

Quality of Comprehensive Study[ J]. Rock and Mineral
— 457 —



a0 i ak

w4 hltp;E//www. ykes. ac. en 2015 4
Analysis,2001,20(1) :60 —64. Determination of Gold and Jin Yan Sample
[10] WEW, FIEZ, 9. 2000 4443 H1 0 2 59 oF Decomposition [ J ]. Metallurgical Analysis, 1990, 10
(1], #45.,2001,22(12) :39 - 44. (1):50 - 52.
Feng Y H, Wang Y A, Yang B Y. In 2000 Gold [14]  ZRE  AME V. S8 BuAae b & pill[ 1], &9
Determination of Progress[ J]. Journal of Gold,2001,22 M4zt ,1991,10(1) :66 - 67.
(12) .39 -44. Li T X, Piao Z Z. Antimonial Geological Gold’ s Test
[11] AW, ER, A 2. 90 A HT A 45 = 40 Sample[ J]. Rock and Mineral Analysis, 1991,10(1)
WE RO LT ] 1645347 ,1996,16(6) :29 - 32. 66 —67.
Yang B Y,Feng Y H,Shi X M. For Five Years before the [15] 1B1%,Z5, O 48 Rk - B TRy E 80
90s China Gold Determination of Achievement [ J]. 4 [ T]. R, 2001 ,20(2) ;142 - 144,
Metallurgical Analysis,1996,16(6) ;29 —32. Xu L, Zhang Y, Ma L, et al. Hydrochloric Acid in
[12] FEHEM, FOL. BRBRE MR A b 4 AR 2 Addition Antimony-Atomic Absorption Determination of
[J]. 164 5rH7,1984,4(6) :53 -55. Gold in the Antimony[ J]. Rock and Mineral Analysis,
Tang X M, Wang K. Choose Dissolved Method Analysis 2001,20(2) ;142 - 144.
the State of Gold in Ore [ J]. Metallurgical Analysis, [16] dbatfbzsidsn o ml dn . fe2= B bn i F (M ].
1984,4(6) :53 - 55. AE5C A= Tl i kL, 2003 :376 — 378.
[13]  EFE,RFH. SO F RO 2 4 K & 4R Beijing Chemical Reagent Company. Chemical Reagent
ST B4 ,1990,10(1) .50 - 52. Standards Manual [ M ]. Beijing; Chemical Industry
Wang Z Y, Liu C Y. Flame Atomic Absorption Press,2003 :376 - 378.

Determination of Gold in Antimony Ores by Hydroquinone Volumetric
Method with Antimony Tartrate as Complexing and Masking Agent

ZHANG Zhi-gang , LIU Kat, CHEN Hong, FENG Rui, HUANG Jin, WEI Jing-jing, ZHAN Bao
( Laboratory of the First Regional Geological Survey Brigade, Xinjiang Bureau of Geology and Mineral Resources,
Urumqi 830013, China)

Abstract; The traditional method of determining gold in antimony ores commonly includes sample digestion by aqua
regia, preconcentration of gold by activated carbon, and measurement by hydroquinone volumetric technique. The
traditional method suffers from the high contents of antimony, sulfur, arsenic, and mercury. Sulfur, arsenic,
mercury, and carbon can be removed by stepwise heat, but antimony cannot be removed. In this study, tartaric
acid is added to eliminate the interference of antimony. Adding tartaric acid to aqua regia during sample digestion
can prevent proteolysis of antimony compounds as the acidity or temperature decreases. This step can ensure that
the antimony quantity is less than 0.3 mg after the ashing of activated carbon that has adsorbed gold. After being
ashed, tartaric acid is again added in aqua regia to dissolve gold, eliminating the interference of antimony on gold
during hydroquinone volumetric determination of gold. The proposed method suggests adding tartaric acid at the
sample digestion stage is simple and rapid relative to the method of antimony elimination by hydrobromic acid and
hydrochloric acid. The relative standard deviation of natural sample analysis is less than 5% and standard-addition
recovery is 92.0% -107.0%.

Key words: antimony ore; gold; antimony; tartaric acid; activated carbon enrichment; hydroquinone volumetric

method
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