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Pretreatment by sulfuric acid-curing of calcine roasting for
gold ores with high sulfur and arsenic contents
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(School of Minerals Processing and Bioengineering, Central South University, Changsha 410083, China)

Abstract: Based on thermodynamics between iron oxides and sulfuric acid, a pretreatment process of sulfuric acid-curing
and leaching was used to remove iron, release packaged gold and enhance gold leaching rate. The results show that the
product of hematite and sulfuric acid, ferric sulfate, converts to rhomboclase HFe(SO,),-4H,0 under a suitable H,SO4
acidity, which can lessen the product concentration, continue the hematite dissolution and improve the iron removal rate.
A reasonably higher temperature during curing process leads to a higher iron removal rate. The pretreatment works
effectively. For calcine containing Fe of 31.25%(mass fraction) and Au of 84.27 g/t, the gold leaching rate reaches

97.51% and the residual iron in calcine is reduced to 7.23% after a pretreatment of sulfuric acid content 75%, excess

coefficient of sulfuric acid 1.4, curing temperature 250 ‘C and curing time 1 h.
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Table 1 Chemical components of calcine (mass fraction, %)

Au* Ag* Fe S As
84.27 13.55 31.25 1.03 0.55
Cu Si0, AlO3 CaO MgO
0.10 37.96 5.97 1.55 0.72
* g/t

R2 RS HTE R

Table 2 Phase analysis results of gold in calcine

Form Mass fraction/(gt")  Distribution/%
Free gold 74.01 87.83
Arsenopyrite 243 2.88
Sulphide 1.04 1.23
Iron oxide 6.16 7.31
Silicate 0.63 0.75
Total 84.27 100

=3 R EBmAR S A

Table 3 Phase analysis results of iron in calcine

Form Mass fraction/%  Distribution/%
Hematite and limonite 28.53 91.30
Martite 1.09 3.49
Iron carbonate 0.53 1.70
Ferrosilite 0.48 1.54
Magnetite 0.35 1.11
Ferric sulfide 0.27 0.86
Total 31.25 100
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Fig. 1 XRD pattern of calcine
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Fig. 2 Schematic diagram of flow chart of cyanide leaching

of gold for calcine
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Fig. 3 XRD patterns of calcine after curing: (a) Calcine cured

and unleached; (b) Calcine cured and leached
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Fig. 4 Relationship between AG and pH in acidic dissolution

of hematite
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Fig. 5 Relationship between pH and concentration of sulfuric
acid (at 25 °C and 1.013X10° Pa)!'® (¢—Values computed
PHRQPITZ (25) using Maclnnes convention for scaling Pitzar
single-ion activity coefficients; b — Values computed by
PHRQPITZ (25) using unscaled Pitzer single-ion activity

coefficients)
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Fig. 6 Effect of iron content on gold leaching rate
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Table 4 Effect of sulfuric acid content on iron removal rate

Sulfuric acid Residual Iron removal
content/% iron/% rate/%
65 9.69 80.94
70 8.89 83.66
75 7.19 86.74
80 7.82 84.80
85 9.20 82.74
90 16.99 60.08
232 fw

RUELES - E Al
TRt R I T A B BRI B ORI R AR 50 1 5
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R, BRI R B R R AR B R R g,
HFEARLOER] 1.3~1.4 Ja, HHREGE T T8, X
SR B 58 4 SN SRR BR AL IR G o R K 1,33 4%
I, e, BREERE T 85%, MR BRERT
7.5%. BRI AR 0 mT A 3 S N RE R 4y B
IKEARRI pH fE, ] Fe™ MKfg, Bk, $&mbk
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JEBAPR . SEa i H TR IR R R HOh 1.4,

FT 5 TR T R HON R B e 1
Table 5 Effect of excess coefficient of sulfuric acid on iron

removal rate

Excess coefficient of Residual Iron removal
sulfuric acid iron/% rate/%
1.0 13.45 72.35
1.1 11.18 717.75
1.2 9.12 82.27
1.3 7.42 85.82
1.4 7.19 86.74
1.5 6.57 87.99
1.6 5.95 89.52

233 PALIELEE RIS [A] [R5

AL EXT R MR R W Wik 6 fin. ik 6
AR, T e A B I T4 R B e .
4 100 C Ik it 451k 80.53%, 7E 250 ‘CIf, 2k
BRIk i KMH 86.74%, FEPiRREKE N 7.19%, WS
I 300 C AT F 8k 1 BB .
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Table 6 Effect of curing temperature on iron removal rate

Curing Residual Iron removal
temperature/C iron/% rate/%
100 10.28 80.53
200 8.09 85.55
250 7.19 86.74
300 7.45 84.81
400 9.00 79.05

DRI, AR AR . By, TR N
(D5 A B s T (L EL 4), D) IER KRR
AP/ RIIN, a8 5 e I 2 K R I A
PR AR R e R IR IR R RELAR R 5 2 1) 1
T, 75% MR I M2k 182 °C, BRI
AR REAE 7K 7 TH AR, BRI & W S, H 98%
BRIR (139 Ay 338 “Co T 480 CHY, iR
BRIV AR AR i LR o WO RE S AR Tk
(IR -

AL TR R BB 2 gk 7 Fnll, 250°C
N, #4b 30 min ZRBEERFRRI AT IA ) 84.41%; #{k 1h
Jo s RIS R P A 86.59%, kL3 AT AR I 1A 2k R 2
REGEARE, RGP TR S, SRR
A% 97.51%.

RTINS DGR R A R

Table 7 Effect of curing time on iron removal rate

Curing Residual Iron removal
time/h iron/% rate/%
0.5 8.26 84.41
1.0 7.23 86.59
1.5 7.30 86.43
2.0 7.19 86.74
2.5 7.17 86.50

WETH e, AT Tiash, sRtbaRiR i i e,
PR pH {H, A AR IIPDTy B, Inid S gl

iy B, I E MO N ERIR B R 75% iR
W RE 1.4, BLIEE 250 'C. BVLEE] 1 h, BB
BRIEBR A 86.59%, Kbk ek ®h 7.23%, 4
R HHIL 97.51%.

1) e AR, SR A B A
RHERMIG, RERES SRR, WEAHEZE.

2) LA, R KR AT R A
) SRR B 7 A AR 25 it A T A5 B v PR R
BRa, 2k DATT I R Ak 1R % 2 N YRR T 4 20 2
MR G ), KRS w4 .

3) UIRIR G N 75% RIS TRECH 1.4, A
R R 250 Cy ARSI 1 h i, 3R bR A
BREm PR 7.23%, B &R HETTIA 97.51%. 1H
Rem iSRRG, AR PR
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