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Table 1 Multi-element analysis results of ore %;

Au Ag Cu Pb Zn TFe
3.07 20. 40 0.022 0.061 0.014 7.45

S SiO; Al; O3 CaO MgO As
3.35 53. 86 9.00 7.68 3.63 0.33

T :Au.Ag BIBARL N g/t
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Ag, HF 08043 N 3. 07,20, 40 g/t; R EA
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Fig. 1 Mineral omposition diagram
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Fig. 4 Effects of grinding fineness on flotation

performance of rough concentrate

B 4 F BT an 80, 0% 3 &
92. 8% BT, 4 ML E Hy 60. 43% F+ & 69. 67 % ; B
WU BERG 2 97, 5% B, 4 Il R AR AR K, (H S
R D 81y NIl I 2 A T S s v S
BE & e s B IO IR AR B L T 804 SR
K. I 4 &V F . 4 50 Bl B B 4l B Y R
RS E B I R 97, 3% AT,
A AL 10,9 g/t, X2 Py Bl S 0 4 Y
K9 fife 5 B 80 4 w0 U B 3 I OF IR A
WMo, R EMMEIIK. Z58KE. BT
Y —0.074 mm (7 Lol 92. 8 6 B, 4 Im] i %
PSR A B 2= N N 130 [ A T )
= e T A | i = U Sl N 37
U, P i E A W A TE R R AR T A
—0.074 mmgi lbhy 92.8%,
2.1.2 HEMAEXFENTIE

e R 1 2 b B T R O ) pH R R
WHEHT&RT AT e r /o, i
HB TR BN B AT S R e AR L (R i
£ VI S £ A <19 N 1 G S < < W2 B
—0.074 mm 5 b 92. 8% . W MR W AHE N
700 g/t(500+200) UK T EE AL HE N
150 g/t(100+50) .27 i H &~ 50 g/t(30+
200 5 F T L Bk TR BN B 6 HELRS B VR 2R 4S AR Y
S & 5 s,

R W R H AR R 0 e R B 5T « 719 -

20 176

~ 18 P74
R N
! ” 2
~ 70 &
d 14t o
o2 68 &

4 126 —e— &fhfi
—e— GREgE |66
1 1 1 64

10
1 000 1500 2000 2 500 3000

HEBMWHE/ (g t™)

5 mEBWAENEBTRFEERNZE
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performance of rough concentrate

MK S BRI EH 1000 g/t 2
2 500 g/th}, K5 A" 4 [l % i 65.48% TF &
72.90% & dh il 12,13 g/t HE 19. 62 g/t; 4k
SN R B L, 4 LSRR A A R R L X
S PR Oy B TR M T 2 0 B 8 12 1 ik IR A XoF 46 1) A7
WA T A 4 it 57 R [T ST 238 T 8 5 T 224 i R i
B, 23 Bl AR A IR AL 2 PR BT S A T4 A Il i, 5 3
G b r RN SCR TR L PR L B S R TR B 1 e £
FH&E R 2 500 g/t,
2.1.3 mEBEAEXFENFI

it TR 40 2 Ak 4 3 2B S T 0 9% AR 7R 3k
I b R A A B AR AR K, it — R A
FETH Ak S0 B B 0 AT T R D A v [l i
KU AEBEF N —0. 074 mm [ F92.8% .
WRER AN R 2 500 g/« GR35 25 i ok
150 g/t(100+50) .27 il & K 50 g/t(30+20)
SRAFTT Bk I i) 15 0T LA B P 8 8 A 1Y 5 e 2
&l 6 fir /R (B ER i 43 2 YRS m F & 43 5 2 0+0,
200+100,500+200,8004300 g/t),

24 - 172
~ 23+ 17
- 2t 17 %:
2 169
& 21} E
ug —e— & fr 168 &
20 —a SEEE le7

1 1 1 1 1

19 66
0 200 400 600 800 1000 1200
HREHE/(gt™)

Bo ERREAENEBY IFEEBROZIN
Fig. 6 Effect of copper sulfate dosage on flotation

performance of rough concentrate



< 720 - M kR 4

2025 4¢ 12 A

M 6 A AR R 0 #9700 g/t B,
SR 66, 37 % THE 71, 2% 5 4k £L 44 0 &7 192 4
FHA & mISCR TC T AR Ak, 32 PRy B At 7R 4
SN X 4 B 3 A P 2 T G O A A5 43 M
PRSI/ E & QSN e I S R T 2
i 151 6 38 7] & s B R A FH & 0 3 22300 g/,
Grim i 19,74 g/t B E 23,2 g/t; 4k S N B R
B P o, A S LT B X R B Dy sk e A R A 2%
W BAF 750 0 Dk A ) 3 T8 L S BOUK A 8T W IR ARG
W 4 S 2T R BRI A A R R 1 A A
R 700 g/t(5004200),

2.1.4 HWFHIRAE3F%E R

WAL PR O A 2R W A B
AR RR DL E ) A BT A
B TR A A, b DB 24 2 L 2R 2 2R A IR e o
R T AR B 2L T B B 2 BK-301
3 M2 R e 20 5 AR S AR O TR BE T A
—0.074 mm 5§ b 92.8%. bk B & FH B M
2 500 g/t BRERH &R 700 g/t (500-+200) .27
A 50 g/t (30+20) 58 F L % 28 [ 4l Ui
FIXT NS 0 P2 L 48 b5 10 52 e, S5 R an &l 7 prs
IR R ALl g/t

BT mmeit CeEKE 180
':: 190 o
N lao &
=l =
% {20
=0
2 3 4
R 5 2

I—THEH 25 100+50;2— T 324 60+30, T # K24 40+20;
3— T HE 2 60+40,BK-301 40+20;4—BK-301 100450,
7 AEREFIEBET R ERR R
Fig.7 Effect of different collectors on flotation

performance of rough concentrates

M7 ARl T3 2 T 4
FIRCREAG  h 66.32%0 ;2 T2y 5 T # B2y
A ST R 4 RS 700 22% , 1R AL
BT — TR, TR BK-301
HAE 52— F BK-301 B 3% 26 8558 M
KB v 4 MRy 3 g 72,17 % F1 72, 43 % i
AR 21,00 % A1 19, 37 %, P B TR R R 1

TR — T B2 e T I 2+ T B R4
AW BK-301 H A7 #5014 W e g Rk B4k
% JE 3 BK-301 24714 52 bR A2 7 v 4 5 e i
X7 20, DAL 03t 36 A B — BK-301 24 71
AR

TEBER 40 B —0. 074 mm 5 [ 92. 8% LB
R & FH B h2 500 g/t B R 4 H & b 700 g/t
(500+200) .27yl FH &~ 50 g/t(30+20) &4 T,
4% 2 W M BK-301 25 5, A & 43 93 b 60 + 30,
80+40,100+50,120+ 60 g/t, BK-301 24 5|
JH £ X RLRS A7 72 3 48 Br 09 52 ) 12 30 25 R 40 &) 8
Fs .

18.4 72
—_ q
~ 71 L
~ 18.0 ;%l'
~ 70 &
=l =
ng 17.6 —e— & Wihr 4
# —a— SR , 69

17.2 ' ' ' ' ' 68

90 105 120 135 150 165 180
WFIHE/ (gt

B8 HF AEXNEBY FEERNFIN
Fig. 8 Effect of collector dosage on flotation

performance of rough concentrate

M8 Al i wd 90 g/t 3 &
150 g/t, 4 ey 68. 14 % TH 2 71. 86 % ; 4k 4k
B ISR A, 4 R T R Ak, HE 8
WATAE W AR = R 90 g/t & 120 g/t. &
s 18,21 g/t FFE 18. 35 g/t; Ak S AN Uk
F A, 4 7 8 2T A L 3 A2 R A I A SR
B kAT Y SIEAREY T, 2B ERAT
R, DI, B Uk 7 BK-301 B9 f & R
150 g/t,
2.1.5 MK

PRI Bl b AT M RS — 47 B
5, ZRHEEIRE &R R 300 g/t(200+
100),BK-301 100 g/t(50+50),27 i 40 g/t(20+
200, FFPERT 1] 18 4 ming = YOS PEAS B8 0T ]
2550 PP AR AR 3 min, PP ALK S A 5
AN AT FE s /i — A R AT B v A AR R
8] 22 R — A B A AR H L 5 A B AR IR
1T, 5y IR M X IF BERCR 2w, P B 0
WA 9 FrR .



544 B 6 W e

TR O AR B AR G e I R 5

« 721 -

SRR

FRERA 2 500 g/t
B0 —0.074 mm 5 ££92.8%

BERY 500 g/t
BK-301 100 g/t
¥ilik T |24 30 g/t
6 min BiER4 200 g/t
BK-301 50 g/t
¥ T | 2" 20 g/t

- .

\/ 4 min N

BB 200 g/t
3% 1| 2" 20 g/t

BK-301 50 g/t

i : TR 100 g/
3 min 4min | BE01 50[grt
HH3 FH1 24 20 g/t
7N\
A
4 =
HE 2 4 min

BY

9 HEREIRE
Fig. 9 Closed-circuit test flowchart

BT ES 3 DA B S RS
I SEA GRS E L RIVE 2R 25 A0 o 5 7 i S
BT, BUR 3 AHE AR A dh (57 B 8]0
P BB D A B ) e B i b . PR B
ZERILFE 20 Al ALK ET T Aul Ag b 273 B
28.57.187. 00 g/t A A H Au.Ag A
BORIETE,

F2 HARABER

Table 2 Closed-circuit test results
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Fig. 10 Effects of lime dosage on gold leaching rate
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Table 3 Effects of leaching agent dosage on gold

leaching rate

R G/, R &Mh, BEEBEMR, SN

(kg+t 1) (gt H) (get™H K/%
1.0 0.95 0.21 77.89
2.0 0.95 0. 15 84. 21
3.0 0. 95 0.17 82.11
4.0 0.95 0.16 83.16

HER 3 &, Bl R R a3, &8 R T
BRI FT R E 2.0 keg/t B, 4 Ik RO,
84, 2106, AR i A i Ry 0. 15 g/t 4k 4L
B R R R RARE . B, e iR
R A A 2.0 kg/ts
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Table 4 Results of the gold leaching test on flotation tailings
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Mineral Processing of Kamtor Gold Ore in Kyrgyzstan
YANG Fangyuan' ,DAI Shujuan' ,ZHOU Nan’,GAO Ye?,HU Zhigang®

(1. School of Mining Engineering sUniversity of Science and Technology Liaoning ,

Anshan

114051,China;

2. Liaoning Provincial Institute of Geology and Mineral Resources Co. ,Ltd. ,

Shenyang

110032, China)

Abstract: To enhance the resource utilization rate of fine-grained refractory gold ores, a combined

process of flotation and leaching was studied for the extraction of gold from the Kamator gold ore in

Kyrgyzstan (Au 3.07 g/t,Ag 20.40 g/t). The results show that a gold concentrate with a grade of

28.57 g/t can be obtained through closed-circuit flotation, with a gold yield and recovery rate of

8.05% and 72. 47% , respectively, and the gold grade of the flotation tailings is 0. 95 g/t. Under

suitable conditions,the average gold leaching rate of the flotation tailings can reach 83. 16 %, with a

relative gold recovery rate of 22. 89% compared to the original ore,and the gold grade of the leaching

residue is 0. 16 g/t. By adopting the flotation-leaching process,the comprehensive gold recovery rate

can reach 95.36%. This method can effectively recover gold from this type of ore.

Key words: Kyrgyzstan;gold ore;flotation;leaching



