2024 FEE3H/E IS B :%OL%

RN o

EHBSBT MERL—SEASB—EEIRETR

k' ik & i’

R B, AR

(1. PR R S S 2B s 2. PR a8 Tk Pra b B 6 4 TR G 3 WM R G 5 2B )

B A TR T AR AER IR T BRIy MBS sk O, A% H
B2 HRAH T.8 %o o A3 FHRASHFTRERE FAREFTLE T EEFM, QR BT
RN E—AE AR R, FARE ST 2 E BT R Fo bk AL 4 M 4L 22 5T 52 3 &,
FENGAME,BRIEB A S £ R R 2 h, &k xR A E 50 g¢/L 4tk & 400 r/min 8 E
30°C . pHME 1.3 ~1.5 A A F2 L/min R E w41 BB AST4 o/LEMHT, 22 HE50%
76.2 % A2 86.1 % , FIT FTHRBEMHF 0 S FHFRIR,

KEEWE: FARR M ERA S R dE R R A

& 4y 2K S : TDI53
NERFRARAD: A

51

T

PR A  BR 14 FROEE  JR ) T A L B
& SRR, fE I RETT Mt L AR
AR P T 0 R0 5 B, 4 1
ROEAWRESIEE N 8.9 1 t, 4y 1/3 K4
BB IO MELL BG4 A, Bt DL R BT R0 H 4 T S
X — LE BT AE A WG A, © B ) 29 B0 4 7l A e B
EEEE,

A RS WK A P4 A DS, T AT
TREHAL IR AR BT 4 AL B
KEFPAMGIE HALFL . KBk JOE WAL EE T i
ES OS2 T B3 W) 1Ak 2R E v N b7/ E =R 7y SR R e
LR IR I AR R B T2, a8k
fifp R J55 be TUAL B 2 Hf SO, a2l As, 05 ¥5 G BT 1]
R A A U BLEAT SR IR B AR 03 i
TR LR BE PR 4 (AR i PR BEAC U A I A, (EL
T EY R EARE A A AR R S
ol S AEAE S PRI P AR F A SR

R 2 HMERL B 4 B A 38 o fin s 28U A B AN
g SR R I A A T ORI B SR R 4 05 T B
AT SR B R AR, ASBIE S BT SR FH B s
TR VB IR PR AR MR A T, A D L T
ARBRGAGHT, VEBURRIR , 28RO e P gk A B ik
WA AR A IR ANE] 10 % o %
GAEH SRS KT B2 Y, i bR ki e
AR Na ™ BOIRER , 7ERR T Ml = B A

TEHE.1001 - 1277(2024)03 — 0027 —05
doi:10. 11792/hj20240307

JEFAAC AL B FE b, By AR R BN, X #20 #R i 4
W ks, TR (1) HK(2) .
3Fe,(S0,); +K,S0, + 12H,0 —

2KFe,(S0,),(OH), +6H,S0, (1)
3Fe,(S0,), + Na,S0, + 12H,0 —
2NaFe, (S0,),(OH), +6H,S0, (2)

FUR, JOk3R 07k £ 20y il il 4R 1, R4 &
BT [ SR e i B R 1) 5 v R Ak B AL B
B IRITIEATAESA A i M5 ™ 2 )L
MRk P B T EA WAL BRARIE AR R R
HALG YRS SR IR SR -
Tk, BARNL ) Iz AEJRATAE AR 7 R, AR
A IS Y IR R R A R R K
Pt S o DR, R g — BT A B A A A
ARG R

BT, AR SCBE X e A BRLGORE 1 4 465 TRIUE | A
P15 Y H A R, B PESR I T RAREL S 0
AR R R e Tk (W 1) o R
XRD .ICP MLA SEM - EDS %43 #fr T B % R AR 5 4
FH AL BERT 5 0 A AT T 28 Wy~ M, WG Filkk
B AN Y o A 5 o o A W 2 U R AR AL T 2 %
P BB HLBEBEAT 20 A7, A4 — B ARG v
FERLH ;T AR SR e R, B € T AR R
WS I T B IR 8 T i P . ARBETEA N
RARBLGAFO G AR P OE T — A5 280 3 3h 3P
RiEte, HEOR R RA —E i EE 1, ml Bz H
TIHAB GRS A AL UL BE T2 rh . IR BOR AR

SCRE H 451:2023 —10 =065 f&[0] H #:2023 - 12 -28

FGTH WS AU A SR (BX20230438 ) 5 i 48 PR IT S B AR 3 BHUFERE ( HBKYXM —2023022)
YEEB TR : BRILIE (2000—) , 53, B9 A6 WIS 05 ] Ry G T 15 32 B ; E-mail : chen_rc@ csu. edu
«WAEVEE ik £ (1991—) , 58 11 WF 507 0] N4 15 T B O R & e 3 % G 2 AR AL B 5 E-mail ; zhang_lei@ csu. edu. cn



] 7 W T

" £

AR TR A BAL BT 2

IR e
i

[ AekE A S it |

— e
-_.i' 1 y
et S A G

.

Ko A5, 800 S
2L

1 1 ]
P e a1 g
l | 1

i
L

L=

T Il

et

\!
=

3L afa ke
bR LhlY

Bl FHESEYMESEL—4%IoB—FRReTEE
Fig.1 Schematic diagram of pressure oxidation —iron
alum decomposition — non-cyanide gold extraction of

Carlin-type gold concentrate
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Table 2 Analysis results of gold physical phases in

Carlin-type gold concentrate and oxygen pressure residue
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Table 3 Analysis results of sulfur and carbon physical phases

in Carlin-type gold concentrate and oxygen pressure residue
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Fig.2  Schematic diagram of formation and decomposition

of iron and alum minerals
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Fig.3 XRD physical phase spectra of Carlin-type gold
concentrate (a) ,oxygen pressure residue (b)
and alum destruction slag (c)
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Research on pressure oxidation — iron alum decomposition — non-cyanide
gold extraction of Carlin-type gold concentrate

Chen Rucan', Zhang Lei"?, Guo Xueyi"?, Tian Qinghua"?, Li Dong"?, Zhong Shuiping’
(1. School of Metallurgy and Environment, Central South University;
2. China Clean Metallurgy Engineering Research Center, China Nonferrous Metals Industry Association;
3. Zyjin School of Geology and Mining, Fuzhou University)

Abstract: A Carlin-type gold concentrate is a typical refractory gold concentrate, and most of the gold is encapsu-
lated in pyrite and arsenopyrite, with a gold leaching rate of only 7.8 % by direct leaching. In order to address the dif-
ficult gold extraction and severe pollution caused by cyanide leaching in Carlin-type gold concentrate, a gold extraction
method using pressure oxidation — iron alum decomposition — non-cyanide gold extraction was proposed. The encapsula-
ted gold can be effectively dissociated after pre-treatment by pressure oxidation and iron alum decomposition. The gold
leaching rates of oxygen pressure residue and alum destruction slag were 76.2 % and 86. 1 %, respectively, under the
following conditions: reaction time of 2 h, activated carbon dosage of 50 g/L, stirring speed of 400 r/min, temperature
of 30 C, pH value of 1.3 — 1.5, air flow rate of 2 L/min, liquid-solid ratio of 4 : 1, and thiourea dosage of 4 g/L. This
method realizes efficient and clean extraction of Carlin-type refractory gold concentrate.

Keywords: Carlin-type gold concentrate; pressure oxidation; iron alum decomposition; non-cyanide gold extraction;
encapsulated gold



