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Research on Ultrasonic-enhanced Pretreatment of Micro-disseminated Gold Ore

MA Dequan', TANG Yun' *, WANG Hongxing2
(1. Mining College, Guizhou University, Guiyang 550025, China;
2. Southwest Guizhou Golden Dragon Gold Mining Co. Ltd., Southwest Guizhou 552405, Guizhou, China)

Abstract: Based on the properties of the micro-disseminated gold ore, a two-stage pretreatment method
enhanced by ultrasonic was adopted before the non-cyanide leaching process. The influence of amount of
the oxidant, enhanced pretreatment time, leaching time, ultrasonic power, and ultrasonic time on the gold
leaching rate was investigated. The results showed that the gold leaching rate of 86.43% can be achieved,
when the power of the ultrasonic wave was 120 W and the time was 150 minutes and the amount of strong
oxidizing agent TY-1 was 6 kg/t and the amount of catalyst TY-2 was 2 kg/t and the oxidation time was 4
hours and the amount of sodium hydroxide was 20 kg/t and the alkali preprocessing time was 10 hours and
the amount of non-cyanide leaching agent TY-3 was 10 kg/t.
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Tab.1 Analysis results of chemical composition of the gold ore
sy AWAS g By TRe Si0, Ca0 Cn

(gt (gt
GE 14 503 148 0.01

4.51 53.02 26.01 0.99

K1 By FEEY @FAEOG)FREOAMBEEERE  Fig.1 The SEM images of pyrite(a) and quartz(b) in gold ore
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Tab.2 Chemical compositions (EDS) of the gold ore at different

points (mole fraction/%)
fr B 1017 102*
x(C) 13.73 11.53
x(0) 5.62 55.12
x(Al) 0.72 4.27
x(Si) 1.39 2791
x(S) 47.71 0
x(Ca) 1.88 0.46
x(Fe) 28.77 0
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S, M LEE BRI R R . B 1(b) 102747
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Tab.3 Orthogonal factors and levels

A B C D E F G
K TY-1 H TY-2 H R4 AN T Ak 3 TY-3 H 12 i
£/(kg/t) /(kg/t) I A]/h FH & /(kg/t) I A]/h £/(kg/t) &)/h
1 6 1 2 20 10 8 1
2 8 2 4 50 14 10 2
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Tab.4 Orthogonal analysis of experimental results ore
G A B C D E F ¢ /%
1 1 1 1 1 1 1 1 65.10
2 1 1 1 2 2 2 2 59.00
3 1 2 2 1 1 2 2 73.15
4 1 2 2 2 2 1 1 64.82
5 2 1 2 1 2 1 2 62.71
6 2 1 2 2 1 2 1 60.38
7 2 2 1 1 2 2 1 67 48
8 2 2 1 2 1 1 2 63.82
K 262.07 247.19 255.4 268.44 262.45 256.45 257.78
K, 254.39 269.27 261.06 248.02 254.01 260.01 258.68
ki 65.52 61.80 63.85 67.11 65.61 64.11 64.45
ks 63.60 67.32 65.27 62.01 63.50 65.00 64.67
Wz -1.92 5.52 1.42 5.1 2.11 0.89 0.22
ik Ty % Al B2 2 D1 El F2 G2
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Tab.5 Results of exploration tests
KRR E /(g RHR%
AN T 7 0.98 30.23
IS 0.62 55.87
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Fig.2 Effect of the alkali pretreatment ultrasonic time

during the alkali pretreatment
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Fig.3 Effect of the oxidation pretreatment ultrasonic time

during the oxidation pretreatment

EHE 3 AT LLE H, B A TA ER o B 7 i
B [B] A 3G N4 IR 32 B THE AR, 2 s
[E]24 200 min B, &2 H &, 7 81.59%. X&
EATERE P I DA E T, AT RALE KA B =2
BEABE, FENEEESNITY), BIRHLSH,
SAFCARETR . [FIBRTERE 3% T T DA ) 2 T (1)
BRI AN B, ek 55 BT RN S SRR 4 B A A
FMY, H A A N TR A 150 min B, 4032 H
2R 81.3%, HIEBIGEFEN M, AT DUEEA L TAL
BB Bt 75 i B 1E] 2 150 min.
2.5 HEFEEIIEXN &R BRI

£ TY-1 &R 6 kg/t, TY-2 JHEN 2 kgit, &
LRSS RN 4 h, B EN 20 kg/t, BRTAL IR [A] 2y
10 h, FEFIR A TY-3 FHE N 10 kg/t, =2 HEEA
2h, MR BEITEY 150 min BT, B A
DX R MR, 2558 W 4.

HE 4 vTLLEH, BEEREERIIRNER, &
MR E e EAEE R, S T %N 120 W T,

o
.

o0
™

80

I | I |
60 100 140 180

hEe /W
A 4 ST TR &R H R

Fig.4 Effect of the oxidation pretreatment ultrasonic power

during the oxidation pretreatment
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Tab.6 Chemical compositions (EDS) of the residues 1%
JLR 1" 12 VAR 3
x(C) 9.23 11.23
x(0) 37.84 53.00
x(Al) 3.95 4.27
x(Si) 7.80 2691
x(S) 0 0.25
x(Ca) 2.48 0.46
x(Fe) 44.68 3.74
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