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Study on Non-cyanide Extraction for a Ore Micro-fine Gold Enclosed by Arsenopyrite
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(1. Institute of Metal Research, Chinese Academy of Sciences, Shengyang 110016, China;
2. School of Mining Engineering, Liaoning University of Science and Technology, Anshan 114051, Liaoning, China)

Abstract: The effect of pre-oxidation and leaching technology on leaching rate of gold was studied by
using lime sulfur agent as extraction agent to leach a micro-arsenopyrite coated gold ore with a gold
content of 2.47 g/t in Gansu province. The results showed that direct agitation leaching rate of gold was
less to 30% by lime sulfur agent. The ore was refractory gold ore. The leaching rate of gold was improved
to 68.4% by stirring-grinding-leaching method. The extraction rate of gold was enhanced to over 80% by
adding alkaline pre-oxidation treatment. The leaching rate of gold was 91.5% by alkaline pre-oxidation for
36 h and grinding-leaching for 5 h using lime sulfur agent.

Keywords: nonferrous metallurgy; refractory gold ore; non-cyanide leaching; leaching-grinding;
pre-oxidation
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Tab.1 Mineral composition and content of the ore
JLER  Au/(gt) MgO ALO; SiO, P,05 SO,
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Fig.1 The XRD pattern of the mineral
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Fig.2 The effects of grinding fineness on extraction of gold
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Fig.3 The effects of dosage of leaching agent

on extraction of gold
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Fig.4 The effects of leaching time on extraction of gold
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oxidation after ground-while-leaching on extraction of gold

HE 6 LT LA Y, 1 B i T s Ad s 4k 2
HATIR AL, SN TR A TR) R R A ) T
ez Hset. X5WMEAN K, MEmT 2
SR S0 REEE AT, M5 hE F)
T2 AR A — 2, 12 B he X 48 AL i 4k 25
BHATIR AL, TTRH 460 SRR ). iR
TiAEAL 12 h, RHEEZ59 10 h B, 4009 H 20
FHiz WA sg e, B HE EEH 10h /5,
SRR RAAR, YEFFAE 85.5%. £ B LH AT
AL 24 A 36 h Z&ETS, R4 5h, SRR
B4 JliE 2] 90.3%F1 91.5%; ¥2 i (B ZEK & 20 h,
SR HEIRARGG. SGREER, ELm AT
b 5 R BT IR TR AL, TR AL R] 36 h 4%
AT, TEMER S 5h, &R ERIET]
91.5%.

XTLEIE 6 FEL S, i Bk T s - AT H b
W T N O A s M s 4 2 T W (T R A s s B
MR, ERMEFMT, AiE T EE SRR
Pem 7 N A UL B TEN T 2R E
HARRE T 4IRS TR), 38 4 IR AR PR R ) P B
AR R SR IR, XA &EEH, 1
FRARESHIEFNR SRS R CESE, A
ROk AL GUIR T 20R T R K 5 AR 4 7 R AL
BEAR 24 71135 HE P 1 e

3

1) SZIRFESh GO 2.47 git, Sl 6.07%, &
T 2.50% o B A 21 B 22 B AT 4 £-0.037 mm (7 98.6%,
R EAEFIIR SERAT AR HEN 6 ke/t a4
THERH 16 h, &MIRHEZE 255%, REFKT
30%. HEINEERTANSE . AEAKIR H I TR B R
FEXNR AR IR THA B, AR S 2k
RHEIR S

2) WEENE N BEREIXT AR SRR R
18 AEFAIR SR B S S 3 AT A B 10 BE 1012
2 BELR B R E-0.037 mm 15 98.6%, SR 5
T HEMABHR L 15 h, &R BRIEES
68.4%, REFIHEST 6 kg/to

3) BRI T Ak S PR BUSCR, il
& i B K TR A A R T 9 B35 . (R B4R
-0.037 mm 7 98.6%. EFALIZ B E 6 kg/t (15
PR, KA TA R T2, Bl
36 h J5i24: 5 h, &MEHEREEE 84.2%; K



38 A 40 &
FH a0 B8 3 i P AR A - 4 4 R Bk X i AR AL 1R H 24(3): 831-837.

2, BETEAL 36 h J5IR4 5 h, &RRHRE—
FHIREE 91.5%.

4) IR TR AL L2 AR R A 1R

I E], PR S IR I, AEARE R 1] Py RTAT 35

/E‘*
5=

MR R, XA pEEizH, X

AR A FAERACIR S Pt £ OCHE 2, ] DA Rkt
Gt GiR th T ER I (Rl K 5 8 1R 71) SEAL B
ZFHNIR i Y T

S 3CHR -

(1]

(2]

(3]

(4]

(3]

(6]

(7]

R, MEALB G AL E T 2R 5 KR %
1E1R 4, 2003, 22(1): 1-8.

LI J M. The current status and dvelopment tendency of
pretreation
Hydrometallurgy of China, 2003, 22(1): 1-8.

A, e A Fe. S G A BUIR b 3 Tk
RIBFIEE]. ¥4, 2012, 33(3): 1-6.

ZHOU B M, AN F L. Current situations of worldwide

process for refactory gold ores[J].

gold production and considerations on gold industry
development in China[J]. Gold, 2012, 33(3): 1-6.

EROE, IRIE, L, S5 o E ST BHERHE & B R
HHEEL )], Mo AR, 2014, 88(12): 2315-2324.

WANG C H, XU J, HUAN F, et al. Resources
characteristics and outline of regional metallogeny of
gold deposits in China[J]. Acta geologica sinica, 2014,
88(12): 2315-2324.

REEC, EMY, FRECH, . MRS TAL A
HERR[)]. W iR, 2013, 22(2): 59-62.

YU J W, GAO P, HAN Y X, et al. New advances of
refractory gold ore pretreatment method[J]. Mining &
metallurgy, 2013, 22(2): 59-62.

INERAR, REAE, T, . MEALBE G R4 IR X
REBH. AOE&EARIED), 2015, 38(4): 38-43.
SUN L G YUAN C X, WANG Y, et al. Status and
development of gold extraction from refractory gold ore
[J]. Nonferrous metal (Metallurgy), 2015, 38(4): 38-43.
RS, Eol, dwr, & SELHE ST IRe T ZM
BRI B3R, 2015, 24(1): 31-34,

CUI 'Y Q, WANG K, MENG Q, et al. Research status in
technology of extracting gold from refractory gold ores
containing arsenic[J]. Mining & metallurgy, 2015, 24(1):
31-34.

THER, W, ZEM, & A SR SR
FAL-BACER IR 2R i (7], T EA &R ¥k, 2014,

(8]

(9]

[10]

[11]

[12]

[13]

[14]

DING D X, HU N, PENG Z C, et al. Roasting oxidation-
thiosulfate leaching of gold from refractory gold-bearing
sulfur concentrates[J]. The Chinese journal of nonferrous
metals, 2014, 24(3): 831-837.

BEM, THEE, W, & MWL E SR iR
& W R B AT 7 [0]. WA 70 5 9F &, 2015, 35(2):
47-51.

PENG Z C, DING D X, HU N, et al. Experiment study on
gold leaching from refractory gold-bearing sulfur
concentrate[J]. Mining R & D, 2015, 35(2): 47-51.

WKME, 225, BAOR, S B BA D — BRI R
AR 7T[T]. S48, 2017, 38(2): 52-57.
ZHANG Y, LI Q, YANG Y B, et al. Thermodynamic
analysis for removing sulfur and arsenic from a gold ore
by one-stage oxidative roasting[J]. Precious metals, 2017,
38(2): 52-57.

RER, TR, WO, & SRS RMER ST
{EIIR #4125 71.98113812.8[P]. 2003-08-12.

WUM J, MENG Y Q, SU S L, et al. The new technology
of intensified alkiline leaching pretreatment-extraction
gold of refractory gold ore bearing sulfur and arsenic:
Z1.98113812.8[P]. 2003-08-12.

MARCHEVSKY N, QUIROGA M M B, GIAVENO A, et
al. Microbial oxidation of refractory gold sulfide
concentrate by a native consortium[J]. Transactions of
Nonferrous Metals Society of China, 2017(27): 1143-1149.
HTRE, ABUH, RIEEZE AR SR Bk
I R BRRR TALHET]. 5t&)8, 2007, 28(1): 5-8.

MENG Y Q, DAI S J, LIU D J. Cyalkaline pretreatment
for refractory gold floatation concentrate of anidation
tailings under normal temperature and pressure[J].
Precious metals, 2007, 28(1): 5-8.

HFE, FRERHT, M. R s A AL B
AREFFRIAR[I]. B 1L, 2015, 474(12): 92-97.

DONG Z Z, HAN Y X, GAO P. Resecarch status on
chemical pre-oxidation for carlin-type gold ore[J]. Metal
mine, 2015, 474(12): 92-97.

MEA, BWIL, WiER, & KBRS AR S
FNER & IT[I]. Sr4)E, 2016, 37(1): 11-14.

LIU Y C, PENG B J, LIN Q Q, et al. Leaching of a
cyanide

residue by lime-sulphur-synthetic-solution

method[J]. Precious metals, 2016, 37(1): 11-14.

[T#% 42 1



