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Experimental Study on Mineral Processing Technology for a Gold Ore from Zambia

LI Wei, JIAO Fen*, WANG Xu, ZHANG Zhengquan, QIN Wenqing
(School of Minerals Processing and Bioengineering, Central South University, Changsha 410083, China)

Abstract: According to the characteristics of a gold ore from Zambia, a single flotation, Knelson
concentration, shaking table-flotation combined process experiments were carried out, the effects of
grinding fineness, collector and feeding amount on the beneficiation efficiency were investigated. The
results show that the maximum recovery efficiency is obtained by the shaking table-flotation combined
process. Under the condition that the grinding fineness is -0.074 mm accounting for 73.65% and the
optimum dosage, through a closed-circuit test of two steps of shaking table, one roughing, two cleaning,
two scavenging and intermediate mineral sequence returned processing, the Au concentration of the
comprehensive gold concentrate is 66.40 g/t and the Au recovery rate is 90.52%. The research results can

be used as a technical basis for mine beneficiation process.
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ik 2016 4F, o EH O oy A BRI G
AR AR S R . ER, T A U
FAAEA B RRUBEA K bAoA SEA PR
R (] PA) < U K DA 2 H 2 KB B oK
B, —J70, AR AL LR IR E R
o [ [ SR F B 7 H 252 SR 55—y
FE 7 RIS HIHES T, B A gy
Sy K HOESRESMEF R [ #5407 1,

(RS RN CI A S O i 5723 & N o e
TEME Ao A B ER , ET AR

Wk H W 2018-08-20

ARLIRAT IS A e R ARl HURL AR
LR R BORARE IR b S &R AL
BMERENERET ZHUAREIELRE, JE/RARE
WAL SO e A 8o, B E SR b,

WET AREHNLZZ —, TERFED, AR,
FRAAR, X PR EET5 YRR AN AR SR A7
s AIEIEGE L JE IR AR EIE A RE R - R R
3 MR T Z RS AT, B LRl e i &
RN T Z.

FEH 2= B, B, BERA, BFROrm: BINT L. E-mail: 583036357@qq.com
MEWIEE: B 3F, &, WL, BIEER, FAUTE: UL IR, E-mail: jfen0601@126.com



51

F DA WS LY T Z BT 31

1 SEK#E

L1 RRH

WRIGH FEEE H LR A, AT R
FHT. B AZIGRLFENITERNE 1, 0 HE
YIRS R R 2, 04 X BHERATI & B4
SR WKE 1.

K1 T RZTURLEITER

Tab.1 Results of multi-element analysis of raw ore

TLER Au As S Fe

BB 1596 g/t  6.50% 7.91% 15.44%

JLE Cu Pb Zn Sb

i 0.05% 0.42% 0.33% 0.12%
R2 TAEESYHITER
Tab.2 Phase composition of gold in raw ore

FAER itk Hik N
& ; L Mg

WE e g g O &
SB/(gt) 1082 332 167  0.11 15.92
DA% 6796  20.86 1049  0.69 100.00

V-4 #-40.59%
O-15H-14.97%
H-£}8 F1-11.75%
A-BH-6.53%
W-KA-13.56%
F-Z [}-5.32%
B-#5-13.56%
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Fig.1 X-ray diffraction spectra for raw ore
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(a). FEEAH B ZE 4 (Inclusive gold distributed in pyrite); (b). EERPFIURLIF (1141 [7] 4= (Intergranular gold distributed between arsenopyrite particles)
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Fig.2 Dissemination characteristics of gold minerals
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Fig.3 Flotation test result of grinding fineness
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Fig.4 Flotation test result of collector dosage
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Fig.6 Knelson concentration test result of grinding fineness
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Fig.7 Knelson concentration test result of feeding amount
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Fig.8 Flowchart of shaking table-flotation combined process test
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Tab.3 Shaking table test result of grinding fineness

-0.074mm/% MBI TEE/% eRA(gt) A REE%
K0 1 32.12 37.25 74.83
KO 1 16.55 13.56 14.03
6742 FEWTIHRERT I 48.67 29.19 88.86
Ry 51.33 3.47 11.14
=t 100.00  15.99 85.97
K0 1 30.89 40.35 78.00
K 1 15.33 14.23 13.65
73.65  FEWTIHREETIL 46.22 31.69 91.65
R 53.78 248 8.35
=t 100.00  15.98 86.35
K0 1 30.12 40.66 76.69
K 1 15.45 13.88 13.43
80.28  REHTIHREETIT 45.57 31.58 90.11
Ry 54.43 2.90 9.89
=t 100.00  15.97 86.57
K0 1 29.33 41.88 76.87
KO 1 16.24 13.45 13.67
84.52 KW IHREETIT 4557 31.75 90.54
Ry 54.43 2.78 9.46
JRA 100.00  15.98 86.33
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Tab.4 Flotation test result of collector dosage

Eeienil] I FEER/ G &R
FE b AR
(g/) % et /%
T 3092  40.19  77.86
By 13.55 1326  11.26
T Y 60+ i )
X WU TS T 4447 3198 89.12
TH B2 60 \
By 55.53  3.13 10.88
JEH 100.00 1596  88.74
KT 30.89 4035  78.00
By 1533 1423 13.65
T 75+ i )
X WU ST T 4622 3169 91.65
TH B TS5 \
By 53.78  2.48 8.35
JEH 100.00 1598  86.35
KT 30.73 4047 7797
By 16.55 1256  13.03
THZj 90+ : )
X B ST T 4728 3070 91.00
TH 2590 )
By 5272 272 9.00
JEH 100.00 1595  86.97

AR AL g/t
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Fig.9 Opened-circuit flowchart of shaking table-flotation combined process
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Tab.5 Opened-circuit test result of shaking table-flotation RIS B3 RE AT IR IR Bk - R iR B &
combined process AR RS, IR AR LA 10, EeEE R K 6.
FEERATR RN Sy SERER% H13% 6 AT AN, 7E B 40 % 9-0.074 mm 1 73.65%
K0 1 10.77 91.24 61.57 AT, @I RREIREL, "534 MM
K1 8.25 46.15 23.86 91.27 g/t, SN 60.12%IFEN 1; FEIKEN
A 1 4.35 28.45 7.75 St — MWL, T RE, AR S
ST 2.97 7.09 1.32 mi iR 43.15 g/it, @ EIEE N 30.40%A5H 11 &
I 5.98 5.05 1.89 FEREH TARSE™ 1133255 SFE0, S 66.40
FiH IV 4.92 2.85 0.88 g/t, & FIUEN 90.52%.
=N 62.76 0.69 2.73
Ry 100.00 15.96 100.00
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253 50
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Fig.10 Closed-circuit flowchart of shaking table-flotation combined process
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Tab.6 Closed-circuit test result of shaking table-flotation 3 %‘L@

combined process

7= i AR FERY% A inAgh) A% 1) BT EESY FETEEDEARSARE
K1 10.52 91.27 60.12 W HITERAFAE, WEN YV EE N Mg, &
K11 11.25 43.15 30.40 [ TR D L R T S Sl N e o 7 S T e o
Y IO T 2177 66.40 90.52 SRR ANAY, 5~10 pm K/NFI S BRAER F
i 78.23 1.94 9.48 R Z .

J5H™ 100.00 15.97 100.00 2) ARYEBEAPERT, SR A VI JE R AR
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