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Feasibility Study on Improving the Heap Particle Size of a Low Grade Gold Ore

ZHANG Xing-xun
(Zijin Mining Group Co. Ltd., Shanghang 364200, Fujian, China)

Abstract: Gold was extracted from a low-grade gold ore using gyratory crushing-cone crushing-heap
leaching processes. The feasibility of eliminating cone crushing was studied by mineral particle size sieve
analysis and column leaching simulation experiment. The results showed that after cone crushing, the
amount of large-grain mineral was reduced, and that more gold was distributed to minerals with a size of
less than 50 mm. The column leaching experiments showed that the gold leaching rate was higher when
the particle size was less than 50 mm, and that it increased by 1.4% after cone crushing. Based on the
results of the column leaching experiment and the screening analysis of the heap leaching tailings, the cost

of eliminating the cone crushing section can be saved by 1.3573 million yuan, but the output impairment is

more than 13 million yuan, so the mine should retain the cone crushing process.
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Tab.1 mineral composition and content analysis results 1%
UK HE v HE| T 8E
S 034t WERET 025 WEET B
BRI 0.024 | JRERET 003 FHEP 0.001
A 0.013 A 780 | LB 0.002
HOBEEG 0.005 | HUUFA 128 | BAEET 0.006

WA 0.01 A 48 | HEARA 0.004
P 146 | “H=bE 146| KA 0.001
gl 0.002 | BERER Y 1.03| &4/ 0.011
FRESEEALE 0.01 TR 0.02 | FEATERAL 0.003
B AR 0.005 | [N&H" o0.01| #AHE 0013
HEAE 0.002 | EREFEETT 0.001] AEKA 0.012
TSR 0.003 || MEEEHET  0.001| %54 0.003
K2 SR
Tab.2 Results of gold phase analysis
R EMb(gy HER%
HAR+EE S 0.30 88.24
AL R 4 0.018 5.29
TR R 2k + oA 5 4 0.022 6.47
&t 0.34 100.00
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Fig.2 Daily and cumulative gold leaching rate with different

spraying time
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Fig.3 Cumulative sodium cyanide consumption with different

spraying time
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Tab.3 Sieving analysis results of raw ore in column 1*

=T it E
Fi 2} /mm F=21% R AL Iy ATH DA VAR KL R
Au/(g/t) Cu/%  Au/% Cu/%  Au/(glt) Cu/% Au/% Cu/% Au/% Cu/%
>100 33.60 0.21 0.022 21.2 20.2 0.061 0.019 39.2 22.6 80.0 13.6
100~50 20.48 0.27 0.021 16.61 11.75 0.063 0.018 24.7 13.1 76.7 14.3
50~20 20.87 0.56 0.069 35.10 39.33 0.040 0.051 16.0 37.7 92.9 26.1
<20 25.05 0.36 0.042 27.09 28.74 0.042 0.030 20.1 26.6 88.3 28.6
& 100.00 0.33 0.037 100.00  100.00 0.052 0.028 100.0 100.0 84.2 24.3
R 4 B2 RER RS MR AT A R
Tab.4 Sieving analysis results of raw ore in column 2"
i =)E
K2l /mm 722 Y% JEH™ L AITES DA eSS KRR h 2
Au/(gt) Cu/% Au/% Cu/%  Au/(gt)y Cu/% Au/% Cu/% Au/% Cu/%
>100 2.21 0.21 0.022 1.43 1.17 0.058 0.018 3.32 1.51 724 18.2
100~50 33.18 0.24 0.021  24.60 16.82 0.056 0.016 4291 20.2 76.7 23.8
50~20 30.06 0.44 0.067 40.87 48.63 0.042 0.041 2459 46.8 90.5 38.8
<20 34.55 0.31 0.040 33.09 33.37 0.039 0.024  29.18 315 87.4 40.0
& 100.00 0.32 0.041 100.00 100.00 0.046 0.026 100 100.0 85.6 36.6
BV eSS EmE: U ARENT S0mm 5, 18 £S5 BHETRERIT
HRAM ALK, B R4S ERK. REmsE 17 Tab.5 Sieve analysis of heap tailings
FIRES S EN 0.052 git, &IRHFN 84.2%; & B /mm LEATR R % s L/ (g/t)
R KT 2° R 4 BT 0.046 git, &IRIERN >100 29.31 0.069
85.6%; FHAMHE AL AT LAWY B 2 S IR H 100~50 25.63 0.058
AHERLZE KT 100 mm PRI A7 48 [ SRR R 5 B R A 50~20 19.84 0.047
IR F IR 1.4%. FEZEE RN, HALH <20 2522 0.046
W, A BRI PR 1. 7% TCAME,  100%7E it 100.00 0.056
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Fedt, FEXTERERE AT R IR . e AR
AT RN 5.

B 5 AR R, AR AL R 4 [ HE R
kSR HE A 83.5%, HEEEN T AT 100 mm
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0.009 g/t, T 100~50 mm FLZef 1 Lt /NT 50 mm i
T A4S ER 0.011 g/te 7 WL KT 50 mm Kigk (¥
RS, R AR AR T &R,
M SR SR S 45 18— 5.

2.4 BT MEAEE
2.4.1 [FAHEBENLIZIT A

ZAT AR S AL SR 42 A4 CH660 S H6800
Wi & B HER LR AR P hig 4T, RAEEIEIT A
A WP 37.06 T, 4EEMELSR 5235 FiG,
N9k 46.32 Jivt, &isft o4& 135.73 Jigt.
2.4.2 BT [ EHE AR A s A A1 B

R HE AR R 4 [B) B4 P AR EEAT R 1279 J, 3% 5
Wi 034 g/it, HEREFIHEMAIN 0.052 g/t
HE, HIRIZIEEAR 84.7%, 1&4EM 280 Jt/g, K
FAREIR I RIHE IR B Y Aty B T o) e e PR 9 1

1) FRERAN S o ARG S R 28 G HE 1 1 A
2, SRHEN 84.2%, %IF H KA MG
FIAEIR PR 1.4%. 8D P2 H=1279%0.34%1.4%x280
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