oM FE &

2024 4 ACTA MINERALOGICA SINICA 544 3%
DOI: 10.3724/j.1000-4734.2024.44.050 CSTR: 32252.14.j.1000-4734.2024.44.050

mERel 2RI IR

W, BERT, e, BE)2, 42, B2, HEH

(1. BMBTOR: E TR, =/ B 650093; 2. AL GG G R HEEENHEREMLRE, <f BY 650093;
3. BB R BHRS CLEE R H E S S LR AL, =F R 650093)

R iEer §&niN329 gt, &FEUMIT WRERETHEET T, DHUICSKR AR SREE M EE
PG RAE T3, 7™ INER . B8, IRATWERERHKA. A%, A, A, W%y
& I AT, B BEEASEORUKETF oK EERA TGS EWNME, (2T 4 M RAT R
AL BAAEAES NG, FEY R HEHER B AR ME. E LT WM AREM L, AXHEETEBY
W, REFE, BREFSEHE. BNRA. B, 2 HpHE . 32 a2 42 IS, 45 1L,
A I 20 B AR IR SRR AT LA A IR R . TR -0.074 mm 91.13%, R HipHE12, &4 E
2000 g/t, PHFEFEHA400 r/min, 32 HBE 12 WA T, SRR HZEENRT.93%; ININENRFIMHEREI TALHE2 h,
AR H 260 T & IR R AT 1R $1090.03%, i IR 45 (¥ Bhi2 A FH 2 BRI S BRI AR . b 2= DT R Bl AL 5%
iR,

EHR: &0 L2 WS BEA: Bl BER

FEDHES: TDIS3  XERFRERD: A

E—1EH: MW, 2, 200044, mULWESAE, BT RO P EIRSGE SR FEHR S T2 E-mail:
1573542398(@qq.com.

The leaching test of ore from a gold mine in Myanmar and its
mechanism analysis

YANG Wanting'?, LAN Zhuoyue'***, YANG Di'?, LI Yunchuan'? LI Xiong'?, LI Hang'? DU Yunxiang'?

(1. College of Land and Resources Engineering, Kunming University of Science and Technology, Kunming Yunnan, 650093, China;
2. State Key Laboratory of Clean Utilization of Complex Nonferrous Metal Resources,Kunming Yunnan 650093, China; 3. National and
Local Joint Engineering Research Center for Green Comprehensive Utilization of Metal Mine Tailings Resources, Kunming Yunnan,
650093, China)

Abstract: The gold ore from a gold mine in Myanmar has a gold grade of 3.29 g/t. Its gold mainly occurred in the form of
independent mineral of argyrite A small amount of gold occurred in forms of isomorphism or ultra-microscopic inclusion in
pyrite, galena, sphalerite, and chalcopyrite. Gangue minerals mainly include K-feldspar, quartz, muscovite, chlorite, etc.
The contents of non-ferrous metal elements such as copper, lead, zinc, and harmful elements such as arsenic in the ore are
low with no comprehensive recovery value. However, due to the uneven distribution of gold particle sizes and the problem
of gold inclusion, the original ore's direct leaching of raw ore or the leaching of rough grinded ore are not effective. Based
on the process mineralogy research, this paper investigated effects of the grinding fineness, type of gold leaching agent,
amount of green gold leaching agent, leaching aid, solid-liquid ratio, pH value of leaching solution, and leaching time on
the gold leaching from the ore. The results show that the leaching rate of gold from the ore can be improved by
strengthening the leaching effectiveness through the fine grinding of ore and the addition of leaching aid. Under the

experimental condition including the ore grinding fineness of -0.074 mm at 91.13%, pH value of 12 for the leaching
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solution, green gold dosage of 2000 g/t, stirring speed of 400r/min, and leaching time of 12 hours, the leaching rate of gold
from ore is 87.93%. When the grinded ore had been pre-treated by adding lead nitrate as the leaching aid for 2 hours and
then was leached under the same previous experimental condition, the leaching rate of gold from ore is increased to
90.03%. The leaching effect of lead nitrate is mainly manifested in the micro cell effect, chemical precipitation and
passivation film dissolution.

Keywords: gold mines; process mineralogy; leaching agent; leaching; leaching aids
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Table 1. Results of X-ray fluorescence spectroscopy of the ore (%)
Si Al Fe K S Ca Mg
19 6 4 4 1 1 0.8
Mn Na Ti Cu P Pb Zn
0.2 0.07 0.2 0.07 0.04 0.2 0.2
Zr Sr Rb Ba Ce Cr Hg

0.008 0.008 0.02 0.2 0.08 0.004 0.004
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Table 2. Results of multi-element analysis of the ore (%)

Au* Ag* SiO, ALO; Fe K,O
3.29 9.3 58.18 14.58 6.33 7.31
S Cu Zn Pb Ti Mn
3.77 0.11 0.24 0.35 0.51 0.2
CaO MgO Na,O Ba As C
1.82 1.36 0.18 0.21 <0.1 0.73
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Fig. 1. Distribution characteristics of argyrite
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Table 3. Prtitioning rates of gold in main gold-bearing minerals

U] W48 /% B 4 10 i/ (/) W4 eh 4 (4 L /(g /) SIS FEE ST W 5T/ %
R 4.06* 75.56* 3.170 99.54
BRI 6.73 0.16 0.011 0.40
I 0.40 0.16 0.001 0.02
AR 0.36 0.16 0.001 0.02
T 0.32 0.16 0.001 0.02
Hoft 88.66 / / /
&t 100.00 / 2.681 100.00

Bk RAPFRE 7 FVRET PSR RAL N/t BT S AR AN % .
(Fe(SCN)y), SALEME (NH,CD, FHERE (Pb(NO,),) LAMATEIR =47 (C¢HsNas0,) .
2.2 MRFE

KAV AR LI iE 0 120 A AT R &k, BEERBETME. AR, KRR &M
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Fig. 2. The leaching test process
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Fig. 3. Results of the leaching test with stirring



Vol. 44 Wil 4. AR MR L A 885

EMEAE T, TREG TN = BRI NN AE T 20 50 R B BIN(CN), MIOCN -, %8 178
BARFKMVRBBREERKAE T, WREFEBMERE N W5 A KAE NpHE %R, 76
BEW AN N-0.074 mm 91.13%, [LL1:4, S48 N2000 g/t, RER 24 h, #HFEEHE
400 r/min, %A K &R B, 2R mE3e AR

5 K Ay 91000, 15000 2000, 2500, 3000 g/thf, F 5 A pHAR 23 %) 49.5. 10, 10.5.
12, 13, HE3eRELERTLLE L, f£AKHEN2500 g/th, A pHE 12, &R HEKE,
15 5188.74%, W K H I H2500 g/to
3.1.6 2 A& a2l a9 %R

SRR MRS R M A RS A BT, B 4 N-0.074 mm 91.13%, [ tk1:4,
FKF 2500 g/t, pHIE AN12, 44 FE2000 g/t, HEFEEHA00 r/minfl 26 4F R, %22 HI A% 4
Bl sz, g R wE3 R

MEBARIE S R ULEH, RH12 05, &R HEAEI87.93%, kR H A3 — D 4
K, SRHFHINAHE, WeEEH LSRR BT N2 h,

3.2 BNRFINET R EAFNE

3.2.1 BhizflAr £t o5 id ki ¥k
BRETMRAGFMEFEEGSEMY . Kk ELBLAMEIWE, AR F Z5Z S MmN
(KMnO,) . #FAM (K5[Fe(CN)o])+ EALES: (NH,CD, #MER=4 (C(HsNas0,) LB
(Pb(NO;),) X4 H 12
TEBE 4% -0.074 mm (591.13%, [FEWEL1:4, HKHHE2500 g/t, pHIE N12, BIEFAAEH A
2h, 4R E2000 g/t, RHEFEI12 h, HEHEFEE400 r/minfl 264 R, X B 28 BHIR 0 BhIR ZUR,
BEHRG MR ER R, 4R E4FTR.

100

60 |

40 F

EHYR HER/%

DA
DN\

DM\
MBI

DA\

HERIE ITHRERZ=W

W

SR KEMLE SRUE:
B2 7

El4 B Fpnt 412 H 2 1 R0
Fig. 4. Effect of the leaching aid type on the leaching rate of gold from ore
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Fig. 5. The influence of the lead nitrate dosage and pretreatment time on the leaching rate of gold from ore
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