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Study on gravity separation and environmental friendly agent leaching of a gold ore in Laos

KANG Wei-gang, CHEN Jing-yu
(Tianjin Huakan Group Co. Ltd., Tianjin 300170, China)

Abstract: Knelson gravity separation (GS) and gold leaching of GS tailings by environmental friendly
agents were conducted to beneficiate an altered rock type gold ore from Laos. The recovery rate of gold in
the raw ore is 47.2% of GS under the following conditions: the grinding fineness of -0.074 mm accounting
for 75%, a force of 60 G’s Knelson Concentrator, 3.8 L/min of water flow and 600 g/min of feeding speed.
The leaching operation recovery rate of GS tailings is 92.0% and the recovery rate of gold in the raw ore is
48.6% under the grinding fineness of -0.074 mm content accounting for 90%, 40% of slurry concentration,
pretreatment 2 h after adding 2000 g/t of lime and 100 g/t of auxiliary leaching reagent potassium
ferricyanide, 2000 g/t of Jinchan environmental agent, leaching time 32 h. The total gold recovery rate is
95.8%.

Key words: non-ferrous metallurgy; gold ore; Knelson gravity separation; tailings leaching; auxiliary
leaching reagent; environmental agent
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Tab.1 Multi-element quantitative analysis results of ore /%
JBE AU Ag" Cx S As Sb TFe SiO2
S 547 1.3 <001 125 031 0.0004 643 51.12

JGE MgO ALO3 CaO KoO NaxO WOs Cu /
&5 3.10 1128 921 1.55 2.05 0.0082 0.010 /
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Tab.2 Mineral composition analysis results of ore %
ALY FEEEY Y
Y] HAX W HAX &
SR 2.4 g 33
b 0.7 Btk Gk
. i B 45.3
T 0.05 RERRERE W)
A e7R 0.05 it Az
EFAR SIS 7 05 A EETRIR Eh 18
(=R ' Y]
MF 3.70 7Ny 96.30
&t 100
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Tab.3 Measurement results of gold particle size
RLEg X 0.1~ 0.074~ 0.053~

.

Wmm 01 0074 0053 0037 0037 &t
‘/»\

*g:f 160 201 178 262 199 100
0

T 1~F 3 FAR AT LG, JEH & MLEE i
R 5.47 gite WA EET YEHERAL ST
FHXT B8/ 3.70%. Horb, DVERRImAI 8 E, F
BAFEEEY . SR, MRS, EEALENE
WA, SRS R 3.20%; AN YILLEL
AR A E, ST YA S ER 0.50%. BkA
WA, Bath. SGEASERIRT YN E,
HUCHTRA . BaAERIRETY. 7 HRER
PHAR A RS

W EEE L ARG IEAEE, 44 66.5%:;
FLR CAZE T [F) G A SR A7 AR B R B RD
WL DN SR, R Y 22.7%; Fb.

BT R R 8.7%, BkAaw Wb &R,
J& T rdnri gk, B AN R E R
XD 2N

WA S R B A R ARG 8 E, 0.037~
0.074 mm 7 44%; FLFERT 0.074 mm FIRRIZ 5
36.1%; /INF0.037 mm R 19.9%. 1% A H
G b g LR 4 (B L 80.1%).
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RK/XJT-1.0 3% HFE FEH15E
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AR A ] HARRF T A I (Na02) 8k
FALHH(K3[Fe(CN)g])s A1 K (CaO)5E8 R 7 Ao
2.2 SRR
22.1 Je/RFREIR

W 15 kg FEaEERT R AE9-0.074 mm 5 75%,
HATHIZE . Je/RBEN HLE JJME R E R 60 G's, %
HilHe /K &R 3.8 Limin, JFJ& JE/RARIER HL. 2
CEHTIEFE N 600 g/min, fEHHRIBISIHLE N JE /R ARk
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EsEke, FI ARSI ERN EV T EE, Wik
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JIEF RAZAE 1 FR.
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Fig.1 Flowsheet and conditions of Knelson gravity separation
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Fig.2 Flowsheet of environmental agent leaching of GS tailings
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3.1 Je/RHREE

WA, AOEURL A AT b A R 2 )
80.1%, K HE Jy ety 2 ar B o] AR = & 45
IS . JE 4500 8 A AT JR AR AR L IE, 45
RKAFH. K 4EREW, EREHEXET, B
IRFREIETATHEN T FN 0.021%, Zdbhily 12499
g/t, ATRIRT H 47.2%/4:, HEigkET &it—3>
B EEE G EIRAE . BT
G018 BR FH Je /R ARE ML e Fk Rl . Ik R
H &N 2.89 git, JEEER AR HVERIIL.
3.2 HiEEF HE&MRH
32,1 BuameE

WA BT 405 e TSN eEE, Big LB
W REERRAE, SRR, M,
B RERERU R, A B 2 & IR A
B, PUIEREGIEMT A B MERCEE, 45
SERRIESL, TERHHR N 40%, A K &8 3000 g/t,
B TRALEE 2 h, SEERIRAORZGFIFH & 2000 g/t, 12 IS
(B4 40 h Z60F T, 5T BB A0 R S8R5
M. S5 R 3 .

* 4 BRRELLRELR0.74 mm 75%)
Tab.4 Test results of Knelson gravity separation(-0.74 mm 75%)

B FEE % Sibiigt) A%
R 0.021 12499 472
Y 99.979 2.89 52.8
S H 100 5.47 100
95
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R Z/%
&
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BER AN (-0.74 mm)/%
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Fig.3 Influence of grinding fineness on leaching performance

HE 3 v LR, BEEBN 41/5-0.074 mm
BN, BES AWK, SR HERARTT
o YEEYHEFIAF]-0.074 mm FE L 90%I, 4
RHE 90.3%; ZJGhEE BN IR, SRHE
RREREE . A& R B 41 N-0.074 mm &
£ 90%.

322 BhRFIEHE

HF 0 A EEE BT YNy, B
H5&ERREY], WY FEDENIAENR 27
THFE SR BRI 2 il — @ 5 . N T b 24571
HFE, REEREE, BIR T E RS
PRBRAE R B TR0 2- 13006 35 H R . 7 BE A 41
F£-0.074 mm FEN 90%, W WIKEN 40%, £k
&N 3000 g/t, MIAAS[A] & i A AL B a gk m b
BRI BRI, ARFI BRI T 2 h, SRR LR
ZIFIHER 2000 g/t, R 40 h, BREIEAHE
Xof 4 IR YRR R . 45 B 4 FNE S s

HE 4 51T LA, 7R S BNE &
N100 g/t B, SR R I B BIEE my, AN B
IR 90.3%$THE 92.0%, 2 )5 BE% T AN
RN, RSSO EANEREK, SR HRE
AORFrRaE, A EOE B &R 100 g/t.

H S T LAE Y, TEBRF LA BhIR 55 &2 100
g/t I, &R R RIS IR IR 90.3% 8 = 22
92.0%, ZJE4kSHEmekF S HE, BiESMN
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Fig.4 Influence of auxiliary leaching reagent sodium peroxide

on leaching performance
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Fig.5 Influence of auxiliary leaching reagent potassium

ferricyanide on leaching performance

BARGRRAE, BHEAFRS, RIS
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FERAE-0.074 mm &N 90%, B HKIKEA
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FUTHALEE 2 h, SRR ORZGF &4 2000 g/t, 12 H
1A 40 h 250F T, 5T A KA ECT AR
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Fig.6 Influence of lime dosage on leaching performance
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Fig.7 Influence of Jinchan environmental agent dosage on

leaching performance
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Fig.8 Influence of leaching time on leaching performance
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g/t, FEEN 0.028%, HiES AR 53.1%. HEK 6
SERTTH, fEEERN B H-0.074 mm 5
90%, W IR N 40%, A1 FHE 2000 g/t, BRFtL
PENZFIHE 100 g/t, TALEE 2 h, SBIRLR257]
FH& 2000 g/t, 3R 32 h IEEAF N, EREN T4
FI3R H R BENSIE E] 90.6% LA I, AT [EUEN H 42%
PLEM4. BB REAT, B E&ramE
R ILF] 95.5%LA .
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Fig.9 Flowsheet of conditional verification test

&5 ERFARIELLLRE0.074 mm 75%)

Tab.5 Test result of GS conditional verification (-0.074 mm

75%)
B S P25 1% Sb(gt) & RUER%
FHEAET 0.028 10381 53.1
HikREY 99.972 2.56 46.9
JRy 100 5.47 100

& 6 ERWMREGIREFMBRIELRER
Tab.6 Test result of environmental agent leaching conditional

verification of GS tailings

- Jobics BH X S5 G
bty EUCERY%  BIRCER% B %

1 0.23 91.0 42.6 95.7

2 0.22 91.1 42.8 95.9

3 0.24 90.6 424 95.5

Hk+RYR MR R, PRBR e AE
RS AR RIS, 3G 1 AR RN A ELRR
T K B A TS AN B S (DAL i, S
TR H I, 5 R .

4 Hg

1) ZRESVAHENMN 547 gt. &JEN
YIS BB, DMK N . A TR E Yk
JEH R AR SN, E A R EIE-BY R T
2EE .

2) JRRBREIERRLE RN, LB HE
-0.074 mm 7 75%, JE/RERIEN HLEIIEAN 60G’s,
K& 3.8 L/min, 450 1 600 g/min 5614 T,
EAEH RN 0.021%, HIEFEH SAEE] 12499
g/t, JEN kS FICE 47.2%.

3) HIEEN HRAFNIRELIK, TEET
Y 7-0.074 mm 5 90%, B HIKEN 40%, £
F #2000 g/t, BREACEBNRFIHE 100 git, Tkt
2 h, &R EFIHE 2000 g/it, 2 H 32 h %A
T, RHE 92.0%, B FSEN H 48.6% (14

4) FAFRESEIRR M, e RAREIE AT PLTIE
(SR A ) AR Ok 42, EEARRET TR 0.028%,
HIRAEH T 10381 g/t, HiE 4 AICR 53.1%; H
IR MRAFNR B AR E, BHE 90.6%,
LA HE ST 024 git, S HERIR 95.5%.
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