527 B 11 ) PEEREEFIR 2017 4 11
Volume 27 Number 11 The Chinese Journal of Nonferrous Metals November 2017

DOI: 10.19476/j.ysxb.1004.0609.2017.11.23

EE ST R IETKR €258

(s EERUT AR EPNa MK TR%E . Jbat 100088)

W OE B ORIRER BT R S AR SR T T R AR L, SR R R S A B KT < AR T B
Au[CS(NH,),], I H35(0.38 V), 1 T UK i IR 2 B S A T R A0 A AR R A AN RE i o ZE BRIV
SRR HE LR B 0,40V, DI, BRIE B AU BIARTT 2 DR IS AR, KA AR, A
RIS, MM AL S A S S2 B PR o AR PP R B N IR 2 U SRR R e e
HoJ7 30, BETAEHF S (P ARG R B A A T R A R H ATt (87 B A AT A 5. i 7 5K
(¥ AR B A R AR A K AR (N R, MHGE R RCR o SRR IR MR AR I Fe S e TR
BRPERR IR G RCR W o FEAH S CRAMET, AL R GRS AR RCR el R R s 1 HAE 5

W, e R BT e CR IS IS K, T 78 R I RN U 2 PR AR R

KR WA B Rk BE
XEHRS: 1004-0609(2017)-11-2363-07

FESZES: TDIS3

XHRFRERD: A

TERZAEFRE A, R DA HAREE AR, &
GBI 2 AR AU RO . BT, Bk 4t
BRI RFBENEAA RN, BRIEARRIIBFIT
BTG, BRPEAE RN Z o BPEm IR 4 v i
TRRVEAR R NAAAEI — LA L, Qi R ™ J 3 Tl i 5
BRI S A FRR IR A4 42 )8 (Fes Cos Niv Cu Z5) 1R
ERERS L e AN

B IR A — Pl A I R ) B s T oK A LE &
7, ReHIRZEBETIERSEY . SRR’
SRR Y N iy P @I NPL W, L = v 2 W
JoR, o R TR A A A . AR DL A
AT . HAR Na,SOs. NaSiOs. (NaPOs)g S840
VI SL(RR 2 A sE ) Re A — € R B2 bl vk v b
BRR AT o0, AEAR S R A R,

B PER IR 5 JE T A R o R . — R
Firb, Au #EALIER Au', Au/Au HUF RIBRTE HEBK
LA 1.68 Vi A BIRAEAERT, Au 7fER IR %
it 2 7 Au[SC(NH,):],"» Au[SC(NH,),],"/Au HL X} IF5
HEHAR LAY 038 'V, HIR 3 BT G TR 25 2 b
AR T BRI o PRI S fe v, %l
AL LB 55 2 FH AR R, IWHERIZ S

EEWE: WK ARREEEES B H (51504031)
Igis BHA: 2016-06-28; &iTHHEA: 2017-04-07

BAREIE ORI, AT . AT e
w, FULRE B AUER, SEEEM. HE, BmT
TR 5 A i ARSI R ) 2 a it A
RETHFE. SAGUIR A DA S8 SR W . Xk
A A5 o RV B AT 48 TR 7 5 3 110 S A H 4 9 T Ay gt
T, ARUE A ST K [ BN G DR A8, AT
DASEHR o (¥t R BRI ORI I 4G BTLL, 4%
T B VD AR S B 1 R 92 (1 S e e . SR
[6—107+ % M 2L NayS,05+ K3Fe(CN)sgo
A FE R, BB IR 4 S 7R AL
HL SR T ¥ i T i Au[SC(NH,), ], TH L% 0.38
V, BeEABMRIREAT. EmdEA T, S
I I SN Ay
0,+2H,0+4e=40H", ¢°©=0.40 V (1)

) ATA, BE B R S B R IR
FRACUT S B AR, KBRS E RN, B
WA Mg, T HA RS, R, 5
B, DITRE AR D 7o ARHERSURT, i
2 29 CHEZK AT SR AT 7.77 mg/LM 2, K
AN A 2K E RS . KU, il

WEESE: 23000, S TR, Wit; #i5: 010-82241312; E-mail: juanzi88888@126.com



2364 PR R AR

2017411 H

LR TBUBECOUEL) 1) 7K i 48 < m REIE 2K
KA KR A SR REAE 20 3 KUK SR b
TEANRESCEI, SRR AN BRI 1) g IR 1, BT
LI T 7 R T ) KA R AR R, iR TRy
AABAN T A 7K A R SR T A A

{EE, RS K P AN N 2 U R,
BRI A T AR, w] RS 2 =g K P AR s S ik
e o AR SOV 30 I A2 B PH 352 R R B N R e 2 U
AL RHR R e A i s 3K, B AERFER I S (S
Hh SRR SRR R 25 1 X B P L TR L AT i 07 <80
AT RAAHTIC . R A AR B K T A AR
[ R AR R R, SOl T BRI . S RN
MR RS, Ay A R R IR <6
BESERTE S 2P

1 325§
1.1 #&

LLT RES RIS 6%

IRIGAE S IR ZEMR L NMIC A HR R 2R
V. Werri Gold and base mine. FF 58 PU BB A4 G 43
Joi AF ORI EE AT EAE 2 mm LUK, VR SEURE 2 kg $E
FTEREE, BEWTIHEA 14 min, AFRES PRI <74 pm
IRURL &t 1 95 % LA b, FRIKIRAT, AR5 R BIERZ:
FEREAN 3 2 100 4 SR FIRE, BF47 20 g /idas
112 FES 5

FEMZ e R g R 1.

F1 LA Z TR

Table 1 Multi-element analysis of sample

Element Mass fraction/% | Element Mass fraction/%
Au 0.00022 Al 2.12
Ag 0.00215 As 0.005
Pb 0.18 Sb 0.0022
Zn 0.37 Si0, 309
S 0.74 P 0.021
Cu 0.029 Bi <<0.005
Fe 1.63 Total C 1.06
Ca 3.66 Organic C 0.012
Mg 3.18
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Fig. 1 SEM image of gold-contained mineral
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Fig. 2 EDS analysis results of electrum (a) and kustelite (b)
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Fig.3 Schematic diagram of conventional foaming
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Fig. 4 Schematic diagram of spiral air duct foaming
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Table 2 Test results of gold leaching under different foaming

modes
) Slag grade/ Leaching Ore grade/
Foaming mode . 4
(gt)) rate/% (gt))
Conventional mode 1.68 23.63
Spiral air duct 1.33 39.54 2.20
Microporous material 1.01 54.09
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Fig. 7 Effect of thiourea addition on gold leaching rate
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Fig. 8 Effect of aeration rate on gold leaching rate
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Gold leaching of alkaline thiourea under oxygen supplementation

BAI An-ping, SONG Yong-sheng, LI Wen-juan, QU Wei

(National Engineering Laboratory of Biohydrometallurgy,
General Research Institute of Nonferrous Metals, Beijing 100088, China)

Abstract: During alkali thiourea Au-leaching process, the oxidation potential of the solution is needed to be adjusted by
oxidation reagents. The oxidation potential should be higher than 0.38 V, which is the potential for gold to dissolve, and
to form Au[CS(NH,),],". However, the thiourea will be decomposed rapidly if the oxidation potential level is too high. In
alkaline solution, the standard electrode potential of oxygen is 0.40V, which indicates that theoretically oxygen in the air
is an economical oxidant for alkali thiourea Au-leaching system. The use of oxygen as oxidant is negatively impacted due
to the low saturation and the slow natural dissolution rate of oxygen in water. The bubble generation type was changed by
adding spiral air ducts or microporous material at the bottom of agitating leaching tank, and then the alkali thiourea
Au-leaching system for low grade gold ore was studied under the condition of continuous oxygen supplementation
(oxygen used as oxidant in the air). The change of bubble generation not only increases the oxygen transfer rate from air
to water, but also improves the mixing effect. The test results show that the stronger the oxygenation capacity of the
leaching system is, the better the leaching effect of gold with alkaline thiourea will be. Under condition of the same
aeration rate, the foaming efficiency of microporous material with the highest leaching rate is the best. Within a certain
range, the gold leaching rate increase with the aeration rate increasing, but an extremely high aeration rate will decrease
the gold leaching rate.

Key words: oxygen supplementation; alkaline; thiourea; gold leaching
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