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S N B J AR AR REAT TR
AL, 2H T Au-Cl-H,0 7K &R HL A -pH ]
(Kl 1), lg[Aulll]-pH Bl (& 2) , 1g[CI']-pH K
(B3, ot T&& e fBErhitsgmEE, MR
E <R AT BB R IR A BE SR U, ) 2 AR A
N pH 3.5~7.8, SFHALHALKT 09V, SFALDIHE
1 1 mol/L, AuCl ¥ 1x10°~1x10" mol/L.

W ST A S S T IR SR N AR A R R
FE A pH A 45 1F T @ P i i f it 2, 45 3k
By, 7R 0.75 mol/L iy & FHF T 4h dlifk, 3= H
SRS R—8, AF pHESKMT, &M
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Ji§ i A BE pH SR TEK, M pHE KT 12 )5
R ETEA TR Ja PRI T R MK S A
A, M S5REBERENXCR, HRAEKH,
YA R A, (120041000 mV N, B4 8 KE &%
BITE 99.0%.

gk AR A5 DU BH B e S JEORE, SR Eh R AN
AR AR R, R BREEAT T ) 4y
BT, &5 TSR A 8 4R 1) PR RN S 0 5 8
FITEmEl, B S EIRE RN, 4%
A RAEWMTHAZ: Av*'—>AuCly(aq)—AuCl,—
AuCl,.
1.2 BHEMR

J. Vifials ZP BT T SRR K E AL TR
IR 1 HA ¥R A R (mol/em® min) =
4.24x10°[ClyJexp (-43.5/RT) K WIGILAE N 43.5
kJ/mol, %% M J&E T2 e g il AT NIEES A
TREMECAR AL, BT R E R AR
SR BN 1%, WFIUR WA R o B 2 [

3 Au-Cl--H,0 &H o-pH™
Fig.3 Potential pH diagrams of Au-Cl--H,O system !
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4.566_21783/RT’CO‘GZ(CI_)CLM ( ClO2) t, i% ;()r[]J ?ﬁ ,f/t ﬁé j’\]
21.783 kJ/mol, CI'Fl ClO, & W 2 $4) il 4 0.62 Fi
122, IR GAET WF5E T shiRi A Re s e 5 )
VL AERRR SN SH R, kIl
P TR B S N, FF A 1-(1-x)1/3 =
kit 7R, BRI, 1333 N IT R 1-
(1-x) 1/3=0.16(Cy;)0.61e 5% e, 5z W e Wi Ak
fit Ea=13.88 kJ/mol, WK J&& S N4 H K 0.61, A
4L 0.16,
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Au*+3e=Au E°=1.498 V

AuCl,+e=Au+2CI E*=1.113 V

AuCl,+3e=Au+4Cl" E’=0.994 V

2Au+3ClO+6H+5CI'=2AuCl, +3H,0E’=1.495V

2Au+ClO;+6H+7CI=2AuCl, +3H,0 E’=1.45 V
2,11 IREARRAN-A SRR RE H T 2440

Hasab M G 2™V BF5T T F MU 7 V3 iy e = %
B TSR IR 4 51k, & AR WL i LA B
WEACERE, HEAM-RE RS R 4, B
100%, 1235 H SN 28 52 ST HOR A 2% IO Y
ANRFEEE], BASZEBE R TR LUk
TR SR AT ) H S B T R AN B B i
W, HZWEEmE e, MBEEHRT
A RE RN R AR R iR a1 T 244,
NaClO /& 4 0.6 mol/L, NaOH ¥#&/% 4 1.0 mol/L,
BB 4 h, BHEEE 30°C, AR RUT &
7:1, GRHE 80%. FHHFE T ClIO-I%R
S MRNE, FIT ClO-IR &M &0,
AR & RS E 7%~9%, LIRS
AT 0.25 mol/L, pH {E {8 1 22 rp i, 2 B
) 4h, BHZEK85% L. BZFEM R T L
WEIRIN A B R W T a4, A
T, WERBKREE N 2.3 mol/L, A ALB K E N
1.0 mol/L, W[ Lty 10:1, % A1) 80 min, ¥
HRIE 80% LA b o Juxk!™ w5 A IR & IR AR
H0.074 mm &0 1 T &M, KARBIKE N
8 g/L, pH=9.5~10, XV 8h, 47t 85%,
ZITEAGE R T A7k 20 g/t LR ERT.

Fu 2500 R 5 i S AL I R TR
HAER S PRI TS, BELE N A
FREN S 1.5 mol/L, S5 AENA 4 1.5 mol/L,
WE LRy 5:1, AR 250 W, 372 H (]
2h, ERMER 68.55%, ANF A IR
KN 45.8%

2,12 AR REN L2410

O HF A 0ok s Kb B 25 AR IR EAT T AR
MRA R - CGRIRIN-SE ) R T 2890,
T EEA A 2 80 kg/t, SUREN 100 kg/t,
SNV 80°C, VEEL 3:1, KN 4h, 43
H 2 91.44%.. TRARFAEN DU FHAR JE 4 J5Uk}, SR H
SRR AN GURR BN A R, Ak T 24 A Ay B b 2 il
400 r/min, WA LG 4:1, A 3 h, FRERIRE
3.0 mol/L, SUMHNIKIE 16 g/L, WJE 25°C, 4

Kzt 2 98.89%. 1R 455" LA AR e 4 J5UkE,
WFSE T 3R A1 I L2, m(NaClO,):
m(Au)=(1~2):1, FHIRIKSE 110 g/L, 5 H N E
3h, WRHHK 99.5%. =i WIS XF Bikk T4 il
s IRV 6 BH AR e HEAT TR & WF90, g5 SRR, H&
FRENEHZ A, m(NaClO,):m(Au)=3:1, #J¥ 90°C,
W AR E LG 401, BRI 7 h, m(NaClOs)/
m(H,S80,)=12:2, Hi ¥ #1# 400 r/min, £ H
99.22%. S LSRN A £k 4 T2,
AL T E A L 4:1, EhHE (mL) h
MaRh & (g) M3~3.54%, ZRHENl
PR H I 2.5~3, SR> &% 99%. B
SRS SR HCL, NaClO, 843857 % & e 347 il b
B, TR SHMAAET S E 20%, W L
4:1, FEHIHEAL 1000~ 1040 mV, Jz W I [A] 2 h,
N3 ¥ 80~90°C, Cu. Pb. Zn. Fe % [ %
99%, 4 TP L2441 ShR a7 4 20%,
W L 401, EEHIEAL 1100~1200 mV,  J2 W [E]
2h, KNI 80~90°C, KM EALE . AR
B AR AN, PEFE 8~10h, 4R HIER 99% LU
o RARTEEN BIFST T SR AR YRR R A
FIEI T 4 8 1) L2500, IRA RN & 7%,
IR IE 8 mol/L, XK 0.5%, LJE 100C, &
MNITE 6 h, WL 10:1, 4. 4%. AR5 5]
H 96.28%, 99.28%, 82.4%.
22 SUNHEBEMSEHTERZHTIZ MG
Wy A 2= PO B i T AT TR AR e
Kb K M-NaCliz th, 13 2] 7 5 448 w1
bt 3:1, pH=3, R HFIHEN 8 kg/t, BLFERL L
62~75 um,iZ U E) 4 h, 437 HE 92.5%. JifiJk
APV T SRRE MR SR L2, 4
BEH], TREWE 8 mol/L, KMNVIRE 90°C, RV
i) 90 min, WML 1.5:1, 4R HERN 95.53%.
Torres 25XV WF5Y T &40 S AV RERA )R
WTE, e TELMEN: B 3h, #E30C,
pH=4, SUALANEWRKREE 5 mol/L, BARSA, &
HEh 50%, ¥RV F LR 23 kI/mol.
Wang S5 W50 T FRIR $h A S R th i
FER S TP & L2440, HERETE4
P IR BRI 2l 0.25 mol/L, S Bk JE 4 0.08
mol/L, EEPEIKFE 4 mol/L, iRl 5h, ¥[H EL
5:1, 4% 94.5%. Seisko S 2524 ] Jig e vt
W T G A0 AR W s AT R, 45 SRR W
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[Fe*']=0.54 mol/L, [CI]=4 mol/L, pH=10 I, %%
#2500 r/min B, 405 &R HE RN 7.3%107
mol/ (m*S™) o IIIKEEERBEFE T H Ehie — ik
AR P A . B, BT aE R, kT
2R AR T I, BRI AR E 9.8
mol/L, #hRil& R 1.6, KNI 1.5h, 4.
By TR R 504 89.32%. 93.45%. 99.97%.
23 SHERIZEHMR

AT B 2 M S Bl U B 7 i 4%
PN 55 bR S RS R I N, A a S A
R, SEARAZE RN

CaCl, + 0, +28i0, 25 2Casios +CL 1 (1)

4NaCl + 0, +28i0, 5 2Na,Si0; + Cl, 1 )
231 FULES R T 24

K1) 2 A RO G T TR AT 4
B AT TN RSER, I 7% S S
TS Rs Wb T A B 41 42-0.038 mm70%, K5 Heii e
1100°C, WA 1h, 4. . WERRD N
96.72%+ 90.91%. 52.48%. & L WAL HIGY T 4
Rl AV A B AR T, SRR, MR
1250°C, SALKITE] 2 h, SACES A TN BUR &
8%, GxIMHERZ 99.64%, Wh4&EHR 0.16 g,
A4 8 A AR s 1 [ e 3

0RO AP LSRR O Rk, SR A
16 kW B HPLAS B3 #f g, W0 T 3h 45K
T 25, SRRy, ST 8%, /A
WA 3mYh, BLHEIEZ) 410 V, B REY
40 A, IEALIREE 1200°C, 5l S R AR R 20 A,
SRR FRELE 97% UL b HREBLR 347 TR
LRl AR S K, 450K JLE8E
TIKE<6%, AWERIE 7%~10%, AR
AR, Rl RIS 0.6 g/t, fRTREAS 0.25%
PUR AR #5. BEalBE 4 0.05% LT, ESERRAr=
L EHECR FH 2 G i+ U BR 25 2 1 il DR i 0 A<
SR . A2 RTT AP e F A R AT T &4k
VRRISELS, SALESH R 8%, MAhlE 1250°C, I
] 45 min, &K 98.2%.
232 FUbENEERE T 2 &AM

B AECY WG T 5 RS I N S B RS e
RS, g RRIPEBIIANE R 1%, Fel
J% 600~650C, KiBERTIE 0.5~1h, & HEA
PLFE 1 35%. Hong W %552 I &AL 4k ok &AL 71

WA T & &AM IR T 20/, Ba
PEASE Ay S A =00 JRURH 1Y 10%, K k%
IRSE 800°C, REBEMFIA] 4h, ZAWAIHE 1 L/imin, 4
RUVBE I FE R R H 92%. 92.56%, (BRI BL, i
X BN R A ML, s B, BT A
ZRERRE R, PPN SR R A AL .
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Research Progress of Gold Extracting by Chlorination

Shi Zhaozhong'*

(1.Henan Engineering Research Center of Advanced Materials and Green Process, Kaifeng, Henan, China;
2.School of Material and Chemical Engineering, Kaifeng University, Kaifeng, Henan, China)
Abstract: Gold extraction by chloride is an important cyanide-free gold extraction process, which has been
paid more and more attention because of its advantages of high leaching rate and no use of cyanide. Research
on gold extraction by chlorination has shown a significant increase since 2010, and there are more literatures
on gold extraction by liquid chlorination. Soon after the birth of the chlorination gold extraction process, the
cyanidation method came out one after another. At that time, due to the relatively backward material
industry, the corrosion problem faced by the chlorination method restricted its development, and was
subsequently replaced by the cyanide method. Since 2000, material science has developed rapidly, and
advanced corrosion-resistant materials have cleared the way for the chlorination process., moreover, with the
development of human society, the ecological balance and environmental protection issues brought about by
industrial production surpass the industrial development itself Therefore, chlorinated gold extraction process

will be further developed.
Keywords: Chloride leaching gold; Liquid chlorination; Chloridizing roasting; Chlorate; Hypocholorite
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