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ZALMET R EEHMITEAN Au. Ag.
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Fig.1 Process and optimum test conditions of pre-separation
and tail-off test of the raw ore classification and mud
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Table 1 Results of pre-selection tail throwing test of the mud separation system
e g 4H AL 3/% . e e Lo N
A 57.25 39.26 2.798 20.19 79.73 93.13 66.05
TRATHHAEO 22.35 16.19 0.329 14.38 12.83 4.28 18.36
R 20.42 10.27 0.219 13.36 7.44 2.59 15.59
B 100.00 28.19 1.720 17.5 100.00 100.00 100.00
* AN A g/to

BUHLF SRR 5 38R 078 2 LA
2 W Lk

2.1 R
211 JEETR H SR e

BEXTZ R JT IR A A SR B A, R AR
RN 40%. A K& 2.5 kg/ts J7E™ (pH
H=11) « FALBIHEN 3 kg/ts R BT [E] 42 hy
BB E 600 v/min PIEAEIEL AT, Au.
Ag HPRHSEIGEE R 2.

Fz2 BEHREXNER

Table 2 Results of the raw ore leaching test
peg A/ (gt SR Y% ARIR 2%
“F Au Ag Au Ag Au Ag

BHE 0151 11.17 8.78 63.83

) 9122  36.17
4y 172 175 100.00  100.00

[ 58 HARAE M 26 AF, S BRI Aus AgiR
HRFMUNE «

(1) BEEW 40-0.074 mm 80%. 85%- 90%-
95%-. 98% I, JE AT Auf iR O 4 hl ok
87.85%-. 89.77%. 91.11%. 91.86%. 92.21%,
Ag HIIE H E 5 5108 30.23%. 32.80%- 35.60%-
37.71%. 39.66%, Au il Ag [1I5 H 2 Bt %5 BE 6 41
FER R E D T, B4 R -0.074 mm
90% LLJE, Aufll Ag BIR H R 38 SR ERUN, 4%
ARG LR R ECE R R, B B4
J°4-0.074 mm 90%.

(2) JFEH R HKEN 25%. 30%. 35%-
40%- 45% BF, B H Au B HZ 50008 88.95%.
91.10%-~ 91.22%-. 91.34%. 91.05%, Ag IR H %
4 9 N 34.86% 35.60%-. 36.11%- 36.74%-
36.29%, Au Ml Ag [F)i= H R FEE R HKER,
JRA Aus AgiR R 2L & 5 F IR &
P, IR IR EEIAF 40% LUJE, Au. Ag iR
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BT b, ZREHIERAERBIREEN 40%.

(3) W pHAME A 9. 10, 11, 121, §
Au 3R H R 4 90N 86.92% 89.65%. 91.10%-
91.05%, Ag KR H & 75 A 31.20%. 33.94%.
35.60%. 35.40%, Au Ml Ag 1 R ET %
pH T H &, 24 pH AR 11 LUE, 4.
W R ERERN, 5% E, FRM
pHEN NEAE, M AEKEBMERN
2.5 kg/to

(4) FALB & 1.5, 2.0. 2.5, 3.0, 3.5
W, B Au 3R HZ50 N 87.44%. 88.43%.
90.12%-. 91.10%-. 91.20%, Ag 132 H 7 5K
31.77%-+ 33.89%. 34.57%. 35.60%. 35.30%,
Au Hl Ag 192 22 B A5 FUA0 BN FH & 00 38 i 2
B, SEACE R R 3.0kgt AV LG, 4.
[ g e B, SRE IR, JRTR A
AN E DL 3.0 kg/t 50 AR AiE .

(5) Z a2 18 24, 30, 36+ 42 h i,
o Aul) R O 0 87.79%.  89.94%.
91.10%- 91.40%. 91.80%, Ag KR H 4 %HA

29.83%. 33.43%. 35.60%. 36.46%. 36.49%, Bt
FHiZ AR, R 4. RIRHE 2
JEARFRmES, MR AR 36 h LG, &
MIRHEZDRE, La%E, RHIEL 42h0
A AE.

(6) #ii ¥ # 4 400. 600. 800. 1 000.
1 200 r/min i , & Auf) 2 H X 4 5N
90.87%. 91.22%. 91.18%. 91.18%. 91.05%,
Ag 1132 R 43 5l N 34.34%. 36.17%-. 36.05%-
35.92%- 35.38%, i+t #AE 600~ 1 200 r/min,
JRA 4 ARIR 2R 2L S AR s,
EAAGIE A K, LRa B, AR %
%R 600 r/min. MEEF SR HE N 91.22%, R
(1= H 2 36.17%.
2,12 T RERAHISY IR H s

Tk i R VR A R B Au dh AL 0329 g/t,
Ag L 1438 git, TEIR K E N 40%. pHE=~
11. FALBNF BN 3 ke/ts & HIFIA] 42 he 32 H 3
P 600 r/min, Au. Ag B F Mk R OR
66.56% 43.73%, SZIGZEF I 3.
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Table 3 Leaching test results of pre-selected mixed coarse concentrate with tail dumping

pp_— anfir/ (g/t) XA [ /% YRR 1Y 2R/% X SRR [T /%
R Au Ag Au Ag Au Ag Au Ag
sl 0.110 8.09 1.43 10.33
. 66.56 43.73 2.85 8.03
ey 0.329 14.38 4.27 18.36

2,13 BET O JORES RO BEY IR SE S

7E Au iz 2.798 g/t, Ag itz 20.19 g/t BL K
BB BAER H AR, 3047 7 BE0 4 SOt ab BB
AHEEXNIR HHZe () 500, Seae g R LA 2, 253
KW, BEAE BT TSRS, VRN SO AN R 4
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90% LLfE, 4. RANRHEBRRAMEEZ N, I

o 33683536 3690, 40
E 0l 50 3091 k- 93 1135 &
e & o
o1 | 2L 9049 30 ¢
E 0 AgEbE \9071 >z
i 38 7891 AuiihE 152
£g7| = &
z 86 8724 = Au R/ 110 P
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Fig.2 Effect of fineness of ore washing classification coarse
sand on leaching rates of Auand Ag
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(1) S5 I 2% A 5256

W3 am g A 1204 140, 160, 180, 220. 260
300 mT B} , Fe i A 5 7l 24 60.78%-  60.66%-
59.74%.  59.12%. 58.60%-. 58.30%. 57.14%,
Fe /F MV [ it 53 54 34.18%. 36.28%- 38.97%-
41.52% 44.24%. 45.16%. 46.34%, PBf ¥ iz om
FEsgm, #kanfr 25208 T RERES, S5-I IEE
JkEIW%JZ*/Fﬂ'm, CRERE, SR LRI
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Fig.3 Test flowsheet and optimum conditions of coarse sand leaching slags
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i, Fe fb AL 43 5 N 59.53%. 59.18%. 58.54%.
58.30%-. 58.16%, Fe 1V [EIWL =43 5 9 43.15%.
43.97%- 44.76%. 45.16%. 45.43%, FEELY K
FERIER T, SSREAIE P i i A IE D N B, iR
BN, e RE, WHOHIES D WK E
25%~30% AT

(2) R I 2 A 2 56

o MR I R ROy 0.6, 0.8, 1.0. 1.2,
1.4 TH, TFedh 7 75 7 A 60.78% 47.13%.
45.92%. 44.34%. 42.45%. 42.01%, Fe {ENk[AIUL
K BN 34.18%. 75.03%. 77.11%.  78.79%-
85.62%. 91.35%, B & 9 i f & T 5 0 A
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WZEE T, SakE, RO LY 5 0 DA
10T AL AE.

NENTRBEESN 1. 2. 3mm B, TFe fhfi
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3 AN 90.06%- 78.79%- 76.89%, W 4y ikA R
HAARRIE I, SRROERS S 2T, 1
b E R 2@, SEFE, pEN L
3mm BONEH .

k#5220, 250, 280, 310. 330 {X/min
i, TFe &tz 70 5N 40.23%. 42.16%- 44.09%-
45.71%- 46.36%, Fe fENV [R5 51 9 82.60%-
80.47%- 78.51%- 76.89%. 76.02%, % fkzh4i

RBiew, Yombn BT, BREICERRK, alkshihis
M 220 Y% /min #2755 A 330 Y% /min, A M [\ 1
82.60% [%{% 42 76.02%, k&7 M 40.23% 2 &
46.36%, ZRERAE, WKL, 310 Umin BLEIE.

TR E N 15%. 20%. 25%-+ 30%-. 35%
i, TFe L% 5l N 45.89%. 45.83%- 45.71%-
45.47%. 45.03%, Fe fENV [R5 51 9 75.32%-
76.08%. 76.89%- 77.05%- 77.81%, BEEZAW K
FEdEEr, SRMOEMDREE 2 AL TR, BRI R4
B UK EER S, RO NRE, ZRERE
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(1) — B RERE % 261 5256

FE 3% 58 4 100, 140, 180 220. 260 mT
B, Fe dii 2 7 7 A 60.83%- 60.71%-. 60.54%-
59.96%+ 59.65%, Fe 1MV IEIUS 473 5] 9 48.40%
51.26% 53.11%-. 54.76%- 56.05%, Bf ¥ fili7 5%
FESEN, S9WLRE BRI LRIE N, BkEIRZ
T E. GRERE, — B HIR ik 3 5 B D
180~220 mT &t

2. —BORBIRG IR S

B oof— Brom WS i #- AT 7 SR, ik
JR b 2 T2 ik Bl A 2 2 A S5 o

Wit 5% N 0.4, 0.6 0.8, 0.9. 1.0 T,
Fe S35 48.17%. 47.82%. 47.36% 47.01%-
46.47%, Fe AR E 73 518 72.57% 82.15%-
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87.76%-+ 88.83%-. 90.44%, BEEHiIAHREIR &,
— BRSSP A e, BRE AL R, k]
WS s, AR EsEm, KR R 42
m, BN R, ZRAKRE, WssiRLl 0.8 T &
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R, B BAb, BREICR G, 1EkEYk
R RIE B ROR, SRR AR SR RN, ZRES
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~0.038 mm 20.27; 6.87; 33.95
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pH=11, Ak 2.5 450"
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P E 600 r/min

Bl

DU

22.35;16.19; 0.329; 14.38

Bidk Wizl

Au fEAVIZ % 92.49%

Ag fEAVIR % 35.56%

Au 2 86.14%

Ag 1% 23.49%
SERE WA "
Fth WlLi% Y

18.07; 58.06; —; —

3721 — — SR WL

L,

20.75;44.83; —; —
33.00; —; —

17.36; 60.54; —; —
sy 37— ST W

|

16.55;47.97, — —
2817, — —

ER R

»

15.35; 61.57; 0.26; 14.27

|

14.00; 48.41; 0.24; 13.86

33.53;232; 12.52

\
SSWE R

24.04; 1.95; 11.09

12.83; 4.28;18.36
WKRIE 40%

pH=11, f17K 2.5 430"
AL 3 4T

M T 42 h

Pt FEEEE 600 t/min

B

Au fEAZ H % 66.56%
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Fig.4 Quantity-quality flowsheet of the whole process
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Investigation on Beneficiation of a Complex Copper-lead-zinc Polymetallic
Ore in Qinghai

AO Shunfu', ZHU Chao', CHEN Changcai', ZHAO Huake?, WANG Cunzhu',

WANG Xiandao', LANG Zhaoyou'
(1.Yunnan Chihong Zn & Ge Co., Ltd., Qujing, Yunnan 655011, China; 2.Qinghai Hongxin Mining Co.,
Ltd., Gulmud, Qinghai 816000, China)

Abstract: A copper-lead-zinc polymetallic ore in Qinghai has characteristics of complex ore properties, low
copper-lead-zinc content, high sulfur content, and high argillated gangue content, so it is difficult to
beneficiate. In order to achieve efficient separation and high recovery of useful minerals in the ores, a
separating technique with flotation flowsheet consisting of copper-lead bulk and Seperating flotation-sulfur
flotation-zinc flotation was adopted. When the grades of copper, lead, zinc and sulfur in the ore are 0.10%,
0.31%, 0.40% and 21.58%, by the closed-circuit test copper concentrate grading 13.96% copper with
recovery of 74.86%, a sulphur concentrate grading 38.25% sulfur with recovery of 90.24%, a low-grade lead
concentrate grading 17.85% lead with recovery of 78.84%, and a low-grade zinc concentrate grading 15.45%
zinc with recovery of 67.75% were obtained. The separation and recovery of valuable elements in the ore are
realized.

Keywords: polymetallic ore; copper-lead-zinc sulfide ore; low grade; mineral processing; partial bulk and
seperating flotation; multipurpose recovery

L

(E#F 163 71)
Test on Iron Recovery by Leaching and Magnetic Separation from a
Laterite-type Gold Mine in Western Yunnan Province

GONG Minghui'?, NIE Zuming®, QI Lei'?, DAI Huixin'

(1.Faculty of Land and Resources Engineering, Kunming University of Science and Technology, Kunming,
Yunnan 650031, China; 2.Yunnan Gold Ming Group Co., Ltd., Kunming, Yunnan 650200, China)
Abstract: The present study focuses on the comprehensive utilization of resources, specifically examining a
laterite oxidized gold deposit located in western Yunnan Province. In this gold ore, the Au grade is 1.72 g/t,
accompanied by 17.50 g/t Ag and 28.19% TFe (with an mFe content of 11.52%), which belongs to a low-
grade complex and refractory polymetallic gold ore. A technical route of "the whole mud cyanidation
leaching of gold and silver in the sand separation system-low and high magnetic separation iron from
leaching slags, and cyanidation leaching of gold and silver from the pre-selected coarse concentrate in the
mud separation system" was proposed, for the coarse sand and pre-selected coarse concentrate produced by
the process of "raw ore washing classification-sand separation, pre-concentration for discarding tailings in
the mud selection system". This study conducted a systematic process test research on the recovery of Au,
Ag, and Fe, analyzing the impact of process parameters on the various indicators. The results showed that the
process achieved excellent technical indicators, and finally, an Au leaching rate of 88.99%, an Ag leaching

rate of 31.52%, and an Fe recovery rate of 57.57% were respectively obtained in the whole process.
Keywords: lateritic oxide ore; low-grade polymetallic oxide ore; mud and sand separation; cyanide
leaching- magnetic separation process
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