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Mineralogy and Beneficiation Experiments of Jierwushake

Gold Mine in Western Junggar
ZHANG Guang-ping'*, LI Jia-guang'®, ZHANG Yu'

(1. Mineral Resources Exploration Center of Henan Geological Bureau, Zhengzhou 450006, China; 2. Henan Remote Sensing
Intelligent Monitoring Engineering Technology Research Center for Satellite, Aircraft and Land Survey, Zhengzhou 450006, China)

[ Abstract |

was carried out. The results show that the valuable element in the ore is Au with a grade of 3. 61 g/t. The types of gold minerals are

Based on the detailed process mineralogy of gold ore from Jierwushake gold deposit in west Junggar, the selectability test

natural gold, silver-gold, gold-tellurium and gold-selenium-silver ore, and the embedded states are encapsulated gold, fracture gold
and intergranular gold. The particle size is mainly microparticle gold (0.2 ~10.0 pm), accounting for 96.96% , and the number of
fine and above gold particles ( > 10 wm) account for 3.04% . The flotation-leaching combined process is recommended for mineral
processing test: the Au grade of flotation-flotation concentrate is 53. 14 g/t, and the recovery rate is 31. 69% . After leaching the whole
sludge of flotation tailings for 24 hours, the gold content in tailings is 0. 20 g/t, and the leaching rate of gold operation is 89. 56% , the

Au total recovery rate of combined process is 93.31% , and the instructions are ideal.
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3.1 TARLERS

HARBYRET T A ZTRMAFE SN E E
ZRNT R Au IR AN 2R ITTER Ag. Cu,
Pb.Zn As S %, HZE 1 WAL 0 A M 25 MR
Y, AN & EICE Au fi7 3.61 g/t, Ag, Cu,
TFe S AT R & BAL, Rk fEA TR
bR HEILE As T EAK, N 0.006% , A 5 T A ik
Ho HIL, 7 A HA Au AATFIHITE,
3.2 HARUWARK

K RIS RIS T & MLA A 3B )4y
MHSGHATLEE T2, KB4 i 20 ZFh 921
Mo B AHEET YL 3. 14% , Hrh 48 84 )
(5 3.13% ) A1 8 (1) Bk RERRA Z28k0T AL
O MBI, KT, B miy (b
0.01% ,) A Bk A 5 80 FIN AR 4
4 EmT Y5 96.86% , IERENH ¥ 3, b Ay
B KA TL21% , N SRR e T A S
21.37% ,BRBREL 5 3.38% , W5 A0 . &% A7 RN K A7 45
Rl 0.90% .
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4.1 £ YR

HARA P ai el &% & Ag, 0 Au F1
Ag JRSERR B FAH RS, AT LA B e, 8% Au
TERT 80% WA ARG, & Ag 20% ~50% PR
FERET, ST YIRS TR IR 2 Fos, A
hET Y FEE ARSI E, AL BERS
WA SR SR, ARSI YT, Au
AR TE 82. 24% ~99. 14% ,Ag JCE AN & HAE
0 ~16.90% , AR &0 ) h & w2 T [F4H Rb Fe
TCE, HAHRRTE 0 ~3.23% F10 ~4.32% W 5h ., 4
S Au FHE50.78% , Ag St 45.89% ; A HEH
Te F 1 53.59% , Au 7% & 42. 78% ; &M Se &
7 23.38% ,Au i 28.56% ,Ag S 48.05% .
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Table 1 Analysis results of chemical composition of ore

i%an Si0, Al, Oy MgO Ca0 Na, O K,0 MnO V,04 P, 04 BaO TiO,
o 71.89% 6.21% 2.35% 3.44% 2.72% 1.94% 0.11% 0. 026% 0.24% 0.036% 0.73%
% Au Ag Cu Pb Zn As TFe S C

S 3.6l g/t 0.6l g/t 0.034% 0.019% 0.007%  0.006% 5.03% 0.03% 0.435%
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Table 2 Energy spectrum analysis results of the

gold mineral

. " T/ %

BE THER—o A¢  Rb  Fe  Te Se
1 B4 99.14 — 0.8  — — —
2 H4k4 82.87 13.40 — 3.73  — —
3 B4 83.10 16.90 — — - —
4 H4k4  90.20 9.80 — — — —
5 B4 85.53 14.47 — — — —
6 B8R4 9210 4.15 — 375 — —
7 H%k4 82.77 9.68 3.23 4.32 — —
8 Hk4 8224 14.71 0.19 2.8  — —
9 B4 97.06 2.94  — — — —
10 HA%KE 90.91 5.06 —  4.03 — _
11 H%k4 84.20 12.31 —  3.49 — —
12 H%4 9.15 9.85 — — — —
13 H#Hk4E 8512 14.88 — — — —
14 H4® 50.78 45.89 —  3.33 — —
15 &he 42.78 — —  3.63 53.59 —
16 &WRE" 28.56 48.05  — — —  23.38

4.2 ETYHESHE

NS AR I/ Y R /NN TR /NS 3 VN 171 /N 24
ARFIAHEIAR . 40 Py hr B e 45 SR A4 3 s,
ATDVE 20 W 2L RN 42 (0.2 ~20 pwm)
g AT & R 97, 34% , Hir 67. 68% S/
T2 pm BRI 2. 66% B HURRL B 7E 20 wm DL
b TS HDRL A | i RBORCRL A A 132. 98 pm x
23.36 pm, MHCE /A AT LA 1 <20 pm i 40"
YR A A 205 68.37% , >20 pm 9Bk 43 A %
5 31.63% . FI, 20 wm DA E 48 8 0k 5 4R
AN BB X0 A 1Y b 07 4 R 9T R A R
DUk,

K3 SUMHESRITER

Table 3 Statistical results of grain size of gold mineral

shbi HH ait
<0.20.2~11~2 2~5 5~1010~20 >20

% — 121 57 58 19 1 7 263

%/ % — 46.01 21.67 22.05 7.23 0.38 2.66 100.00

LB K /um —  67.38 78.26 166.9 131.23 11.58 210. 69 666. 04

IAFE/% — 10.12 11.75 25.06 19.70 1.74 31.63 100.00

4.3 ESHYHERS

L) B TR A7 RS WIE 5% A L T Ay 32 1 A
PO ELREUEE X4 S 0 IR IR A HRCR A 2
IR,
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BT S PRSI EE R k4 fr
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56. 66% ) FIZLBAEL AL PR 4 (5341 2 38.40% ) h £,
Pl A (A3 A3 4. 94% ) . 34 i UL 2 ks
REEM 0, SV YISO EE SBR[ K 1(b)] 8
BRI S0 b, o Bl AR kT Y
46. 77% WP R N 1.52% ,Whka T P
B 8.37% ; S4B 4 . UL 2 HUIBURL X 2 JURL 43
AT TE AR By 2B b A 2 3R 103, Heh U AR gk
W MR FLBR A Z [ 1 (a)] RS
28.90% , VA1 95 LRI A1 S5 kA 1 4 24 B s FL B 43
M 9.50% s bl & [ B 1 (c) ] 2RO AEFE,
WA | BRSSOk (] FE 3,
B B2 POR R A A, (0L — /N T i R 4
FRPR4
F4 STUHBRHBREHITER

Table 4 Statistical results of gold mineral embedding state

Sl SEK GG

L st W e

s ﬁﬁz;d‘z rijﬁ &zm At
% ok % i % i

A 13 123 75 4 1 2 25 263
DR/ % 4.94 46.77 28.52 1.52 0.38 8.37 9.50 100.00

5 WA YT

5.1 WATY

Wb &R ALY LR (48) B R
T & w2 E AL, R N E Y E
W, RO B B2 AP i REN S BT, w A
AR TE — 2, DR () Bk L&A H AR & i
i, wn i HAR S E T RET P [E 1(a),
Bl 1(b) ], AEm)FERET Y,

(D) IREE, 2 HIE =B &, Rk A H
R B H 0.01 ~0.20 mm, 4340 FEREEH WE B0
o ARG AR AR A [ B 2(b) ],
Oy IR B G B R BRI A SR B0
KEFRT RBCRE R, W kR, BN
0.05 ~1.20 mm, FEFERT LR 80 Rk i 46 1t
ISR N, N B R AR 4R Ak
FEW, R BRI, Ok S B
YIB K BT o A, S 40 JURL B K BBk A 3R
[Kl2(a)],

(2) R, oy W B B, B B I G R 4 AR
TER TR R R e v JE N R B T A
5 R EER MG Y e gk o8 e 28 AR, IR B
ARG, 2 BIE &, Bk, B4R 0. 12 ~ 0. 18 mm
[E2(a) ] ;BT BLRERRE N BB AR & RDIR,
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Fig. 1 The occurrence state of gold minerals in

backscattered images
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Fig. 2 Picture of ores by microscopic analysis
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6 X ILEXfEE

WRYEH A HETUR ], 4035 5w e 7k £ %8
Ak VR kR BE-TE kB A R
P ePREARIR R PRk EUL IR B
Bk A E-FAR EDT Eik— R
TR A TR L 2 RIED G b & IR
R R E L 2T AR 1 REE TR -
i 4 Pk o7 kit Tk v e pE 5, 5 R
5 PR, ATUEN, & /RE—KEEE, Au
—ERE K AL 82.0 g/t B AR AR AVA
21.95% ; J—F 3k T. 23R 15 S A5 0 i £3747. 30 g/t
IR 54, 32% FEhR R BRAE; JR ™ 2 e 5ILR
TR, AAFHEAR A IR AL 0. 35 g/t, Au AU R
88. 89% ; TR 1E-4 iz H B A i A, SRAFHE bR K . 77
Pe-TF e G B 4 b 7 53.14 g/t TR ik I R
31.69% , PRk W IR 24 h 5, BB &4 0.20 g/t
SRR H % 89. 56% |, TR k- FALIR A R
& Au S EIC#EIE 93.31%

L3t 2R R, 2R F LR TR R - R
W E ALz A T AR PR T 20 RE AR AT B AR 1 45

bR, RHEH 2R T4, BHAE T A KA,
A% B Lk o L H % AW 7= %R 78 20 TOR] T, AR
UCHEAE R AR A 45 T4 b e AR 10 V7 e - B 0 AL =
WEA T T2,

TR SHEH 2T R BUNZE 6 s, Ag i
74 9.45 ¢/t, RPAET WP Ag A — & EHE, 7]
F R ORI

7 #it

(DB AT FLEENICEN Au, ik 3.61 g/t;
FEY AW IR (K ) B REERT R B
U KO BN AR A, RERET YA
ARG o8 (1) 80 BBk R & 0 | A o 4
efi,

) F AT ET PIESRRCR RR SRR
VEIFLAR 22 RFNASFLIAR 5 42 07 ) 32 22 DA b B fdoh
SR, NHE AT LA <20 wm B4 0P
Ko A6 %05 68.37% , > 20 wm Y Ok 4> A7 R
17 31.63% ,

) S YLLAKRE I, A RS Ik
SR SR SRR 3 Fh L, 5h
WA P E MR 4 S0 FE N 56. 66%
RPN 38. 4% , bR F A 4. 94%

(4)E A T2 X il 5, fe & HE#E R T
- SR B A AR T, I k-IR R 5 Au
W7 53,14 g/t, ISR 31. 69% ; PRk 4R
24 h i B4 0.20 o/t, &AEIR HI R 89. 56% ;
TR R R A R Au B[R R
93.31% , fEEEW it FEh Ag A1 —E & 4L, 0l % B LE
A ik,

R5 EFHEXLER

Table 5 Comparison results of beneficiation methods

W5 T 5% LEY TEER/ % i/ (gt AR/ %
GNET 0. 82.00 21.95
e T 60g(e AT ) SRR Lmin % °
JE IR FREH 1 HUES T —0. 074 mm s 90 =21 99. 01 2.88 78. 05
el AR T T e B 100. 00 3.69 100. 00
Bl — — 88. 89
e JEG A —0.074 mm 15 80% ; B th WK 30% 5 pH ;f&
Eot/ AR ATy 10 ~ 11 AV HHE 2 ke/ts 52 11 24 b =it 0.35 11.11
i g/t el i — 3.15 100. 00
_ ) 4 3.20 47.30 54.32
ST —0.074 mm 15 80% KB 541 E 75 I %fff v e v
Tk VR BRFR AR TG AL, TR S T B2y [ 9%' 78 1'25 42' 08
PL2: THA R 2\ - ’ i
A2 LA JRA 100. 00 2.78 100. 00
SN 1.70 53.14 31.69
A . . X W 4.12 2.93 4.23
gy TSI R I B 5 5 B AT R T«; e - o
e 2 g4 A [l 20 ez | B 5 ’ : '
Rl 4 Y [ RN T A R A B o o1 18 0.20 6.6
A 100. 00 2.84 100. 00
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Table 6 Analysis results of chemical composition of

gold concentrate

JLE Au Ag Cu Pb Zn As S
Gk 53.14g/t 9.45g/t 0.29% 0.16% 0.04% 0.07% 1.21%
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