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Recovery of gold from alkali leached solution of
antimony concentrate by replacement of gold with zinc powder

LUAN Huiguang, JIANG Zonglai, GUO Tao, SUN Jianguang
(Shandong Humon Smelting Co. Ltd., Yantai 264109, Shandong, China)

Abstract: Wet treatment of antimony concentrate using alkali leaching produces an intermediate solution
which contains a small amount of gold to be recovered. This kind of solution from a Shandong-based
company was used as the research object and the replacement of gold with zinc powder was chosed after
different extractants had been tested and compared. The effects of the zinc powder dosage, pH of the feed
solution, leaching temperature and time on the recovery efficiency were investigated. The optimum zinc
powder dosage and pH value of the solution was determined to be 4.0 kg/m?and 11, respectively. When
the recovery process was carried out at 80°C for 3 h, a gold recovery of 88% was achievd, based on
several batch tests. The process is technically simple and economically feasible, displaying a great
potential for industrial application.
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MLZHF, @REY, WMitRBEEREERN
16.72%, % @ BAMIK. BRERERETZ%
fF, BHIEE 95 °C, RHEEA 30 min, HCI
WEEN 4 mol/L, FeCly id&RECH 1.1, WIELL AN
4.0, PEPEIFRE N 100 r/min. EMFHET, BheS
& 0.54%, BiRHE 99.05%, &8N 106.66 g/t
SIVRESR 0.99%, HRHICRRLF, SHREN
AN, SREL T BRI RGP B ROR, RIE8S SR
I HEALEE
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Tab.1 Main chemical components of the alkali leached solution

of antimony concentrate /(g/L)
D% NasS Sb As Au pH
W 96.90  65.13 4.15  0.0051  13.02

1.2 R

B RNE SR R N A

Zn+2AuS+40H —Zn0.>+2H,0+2Au | +28% (1)

Zn+20H —Zn0>+H,1 )

SO:>+2AuS+20H -S04 +H,0+2Au[+28>  (3)
1.3 SERFE

1) EEGRRT ek £ . BUBRRS D IR W 500
mL =4, ZHIIA 2.0 g BHFNCER). I8 E 7 (IE
T B BN R B TR 1 2R ), 7B — 8 I R4t 3 hs
SN SRR HE, Ve JEEEEE T &S B

2) PRy B EE ., BB BRI 500
mL, MNEREHR, £ RE TR, 4
JaituE, BEIRE AT S SR . B E. B
]\ WRPE . pH 552k AT B 8 1) s .

3) MEAHE . SRR, P R
P - Ay 020000 5 AR B, AR A B T S R P 1 4
EITH S M EE

2 ZR5HR

2.1 [EIR&ER TR

BUBRAS T BIZ T 500 mL, 3B 2.0 g B #e
FUCEERY) S 380 S 700 LA TR ) R B 37 (5 1R ) VE N
SHIPRELG, AEHIRAT 80 °C T HRE IS 3 he UM
JE AT B, WREURE b, S5 RPITR 2.

&K 2 ARRET KRB E

Tab.2 Extraction efficiency of different gold extractants 1%

FREL IR 80 °C
FEy 5.01 88.5
TR 22.4 7.69
NIRTHL&0] 7.59 8.57

FRIEE 2 B, B IR IE M R W B 4 1 [Tl R
K, N 22.4%. 80 °C MRk B 38 I RIS i K,
N 88.5% . WARFRENIE 5, 7E ¥ i T IEAELE 80 °CF,
& ISR AR AR, BRIZ 7 VAN IE S R IR
SHIE . WEHRER SR T, PR BRI,
& PSRN BARIEERS, SRR BmARE =,
HRHF 22.4%, LREHEEHERENEE.

22 FEH AR

HUBRRE T BRI2 W 500 mL, JINE RN, £
80 °CFHHEIS 3 ho BB INAE, FHEEN4
[ FI R, 45 R 1 B,
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Fig.1 Extraction efficiency of zinc powder at different dosage

M 1 AT RUE Y, pH=11, ZEEER I 1.0 kg/m?
B, &I 40.4%, EERINA 4.0 kg/m? B, 4[]
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Ferm 48.1%, PRI ERky F &0t 4 [ISCRE i K o
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WE 1 s, BB S, SRR 20
JethnjEa TR s . IR, A A
WL AE G, Ui B EERD TN 5 AR AR B 3 )
H SRR AE SRS Bk FHERER, BEfEA
R TEEZ S BRN; FhHEREN, 258
W B e I E, BIHRENEm. S6%
&, BN FHEN 4.0 kg/md BNAE.

2.3 RS B] ESIH

VRSB BRIR VK 500 mL, %8 4.0 kg/m3 A
BENY, NREE 80 °C, UL NIE(A], FHEENT 4
SRR, 25 B 2 k.

ME 2 FTELEH, KRB 0.5 h B, &EHE
42.3%; MR ZEKEE 3.0 h i, pH=11, &%
i 88.5%; B NI EK 2.5 h, &R HFE
T 46.2%, it B N IS TR 4 ) B E A KR
Wi 75 SSERFIA] 0.5~4 h, FfiE [N R SEK:, 4x[A]
W ISR NS AR eSS, I B R S [A]
B, FEN SRR AuS I BB NANTE Sy, Yk
BEGEK S NI TR], MIEKZE 3~4 hi, &RERT
R IE N, 150 B B e S S R] 3 h BOA A
2.4 [ SLR RIS

VRSB BRIR T 500 mL, %8 4.0 kg/m3 A
BERY, IRSIEA] 3 h, oSO OB, 5 g0 AR
R, 2R mE 3 k.

M3 ATLAA H, BEIR S, SRR R
e AR . R SR R, £ RN
REL, HRERER, SRCREE, U
B HE—CREARET, BRNEER
80 °CefE
2.5 R pH KIS

VRSB BRIZ VR 500 mL, %08 4.0 kg/m3 A
BeXy, FHBRBR TV pH, £ 80 °C N 3h, %
s R s, 2SR 4 .

IRIEE 4, BEVR pH BGK, 4 EIUcs 23
KIGU/NEI#aSA . 24 pH=9 i, &EIKEN 75.2%:;
pH=11 i, &[EUCE A 88.5%; pH=13 i, &:[AlIY
RN 72.5%. ULHIETR pH SR B HERH 4
EALL PN

pH 2 9~11 B, & [EISCREEER pH 38 K4
K, ULPAPE R TR, AR T ek B e s v
4. pH N 11~13 B, & RICRBER R pH K
MR/, XSRS, DR 5 A
&N, SES S BRe AR R . Rk, kR
pH=11 B REIE,
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Fig.2 Extraction efficiency of different reaction time
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Fig.3 Extraction efficiency at different reaction temperatures
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Fig.4 Extraction efficiency at different pH values

of the alkaline leached solution

2.6 ZHRERLR

HUB6 RS BRI 500 mL, %[ 4.0 kg/m3 A
Bely, 1E 80 °C'F N 3 h, FIBRER R IAW pH=11,
TR 5 K, B EEEREH TR RIS o Aa e 1
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2.7 AT

BERE IR AT Bk BT R g, BRI
AHE 4.0 kgm?, TREEHEZ 9.8 kg/m?, 1 m? Iliz
e 45 g &, PR XR#, ATEASA. 1%
FREERY 2.4 T30/t BRI 150 JU/t, 45 450 Jo/g it 5,
1 m® SRS A BRI RIS 1927.53 T

3 4

1) FEERS . TERREREN . 35 PR AN A HE H [
WCEERED BRI 4, 45 SRR IR B e 4 el
gzt =

2) Ry RE. MBS, IR, pH HEFH R
XM ESCR AR, Bk T2 BmAHE
4.0 kg/m?, JMREFIE 3 h, JNEE 80 °C, VAW
pH=11. 5 &%, HEMRL, SFRILERIL 88%.

3) LUFVETRIEL TR I, R BRI 4
FE 1927.53 J6/m?, AFFGERZE .
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