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Commercial Application Test of Weak Acid Flotation Process on a Gold Ore in Guizhou Province

XIE Xionghui', YU Li* ", JIANG Xu®
(1. Zijin Mining Group Co. Ltd, Shanghang 364200, Fujian, China;
2. Faculty of Land and Resource Engineering, Kunming University of Science and Technology, Kunming 650093, China)

Abstract: A commercial application test of the weak acid flotation process was conducted on a gold ore
from Guizhou Province. The ore has a gold content of 4.3 g/t and gold is mainly present in pyrite, but a
high carbon content makes it difficult to be separated and extracted. The ore was first treated by the
pre-oxidation under heat and pressure to expose the gold encapsulated inside the mineral, and then the
weak acid flotation process was applied to extract the gold-containing sulphide ore. Under the given
conditions of the fineness of the ore and the dosage of the flotation chemicals, a final gold grade of 19.34
g/t was achieved with a recovery of 88.25%, after two roughing and two cleaning and four scavenging
operation. Different from the previous alkaline flotation process, the waste acid can be recycled during the
weak acid flotation.
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A LT ER AR, AR a0 IR RN
&, BN 430 git, AFEICE N, Bk, HEE
3N 0.14%-7.46% B A7 T ELH Wl V)R T7 ffA
Hofis Bofh. L. WEy . A%, Jm%,
S FEE BT W ERESRRL, KA 14~0.2 pm
Hi, ZHAE 6~0.4 pm Z (WA 1 Fim). B A
SUYMULERERNE, PERESN, FEOEE
W RS EmA T E 2 FiR), b4
MEEM 84.30%, TFEIA 8.10%, F A A
WL A BEIERERR B IR b, 3 &R S Em
2.5%- 5.1%.

SR Z e R T A R R 1 B A, &Y
IMERFITR 2. g REH, &FELUGL
MAESILAGLE, HARIA 84.30%; B AHHiL
VIEEREEN, HIREW. P45 45 8.1%.

B2 5R%E (Fo). SW(BTEE. A)RIENEG AL #:%)
Fig.2 Gold (5grains, arrows) embedded in pyrite(Fe),
arsenopyrite (self-crystal, As)
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Tab.1 Analysis results of the chemical elements of the ore
TCE Au ALO; Pb S Fe Zn C
TE/% 430gt <0.01 <0.05 1.00 2.99 0.099 7.46
JCER Mn Cu Si0, Ca0 MgO As
FE/% 015 0.016 8.78 24.60 13.90 0.14

K2 EVHMTER
Tab.2 Analysis results of the gold phase
e o BIRER BRI RERE K .
PR we wws weans 00
Au/(g/ty 035 022 3.62 0.11 4.30
R (%) 8.10  5.10 84.30 2.50 100

1.2 AR TEEA

IR BEEA, WEmas g, WUz,
PIVCKE % T3 A TR FE . BT 4% %)
F#&3, BB EEHABRWE 3 FiR.
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Tab.3 Main equipment list
w& KAHT) HoE LS
—EEREEAL  HERIRAEREHL(MQCY2.7x4.0) 1 TDMK400
TEEREEAL  ERIRAEREEHLMQCY2.7%3.6) 1 TDMK400
TR AR -— B K IIBER B (FX500-PUX4) 2 —
TR AR - B K IIHER B4 (FX250-PUX6) 4 —
P FEA FEEERG(CP3000x3000 mm) 1 Y200LI-6
HHLIE 1 HUBE P 2F L NL(BE-10) 2 Y225M-8
ik 2 WU R FEHL(BF-10) 5 Y225M-8
Hik 1 HUBE R 2F L NL(BE-10) 5 Y225M-8
Hik 2 HUBE P 2F L NLBE-10) 5 Y225M-8
Hik 3 WU R FEHL(BF-10) 4 Y225M-8
Hik 4 HUB P 2F L NL(BE-10) 4 Y225M-8
Kk 1 HUBE R F L NLUBE-4) 3 Y200L2-6
Kk 2 HUbE R F L NLU(BE-4) 2 Y200L2-6
1.3 RBAHR

i E BRI IR T 22 IR, Wi 4R
BOXE T A= iRl A BT . BRI R TR
WS, THEAHE. TR HENSEER
ITHIE s TR T I B MU NRDE /R BRERER
TR IE S A, AEEH Rz
JE RN o BRI R P — R = HE, &¥E 8 h, A
H AP E I 4E 950~1050 t, FFFEHRURE . 50,
B RS & A, BT 3 K, BLe MUE
RIS R IBCE I E R AR 4 R .
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2.1 WY

AR AT AN, AH B A i v
SR RKET R, BITIERSL. N E R ERNTF
EEERAHRE, AT AR . i O EENLET
JE e KRS BRI . BN e ARE
bR B SR R B A4 B, R — 257 RN RV 10
g/t TR 200 g/t T B2 25 g/t T BE B2 80 g/t;
FH 257 B R 30 g/t FRFRER 400 g/t T %
M2 50 g/t T HEEZG 120 g/t, B A AL FEELL 1000 ¢/
Kt MRIEREW 7= it 4 i 57 R0 (B U 2 o e o P
WU, a4 Rk, BEAE YU RR
IRV EREN =Y 5 W S R o U VA7 = P I L
AW AT N, A EE0EN-200 H & A 90%HT
SRASFED SN 1535 g/t, [ILRA 81.34%, k%)
s fE, PR e BEA P S A R-200 H B 90%.
22 BRBHE

MR RG AR RIS vE S R, BA
TECER RUR, (BRI 5k, &6 KE
1 Fe™'. F'BIT, SXtseky A imffEm. @it
PR R RIS &, J B =
YIREN-200 HEEAN 90%, RBHEN TR, HAi
2570 B 5 B A0 PRI AR R, R ZE R S,

HH# 5 Al A1, AR RS B R I LA E
b, IR —E R RIS AR, B4 r mliE.
EHEDR, BRI S T2 B = AR 4
FIER, ZZEHE, PERBAHENNH— 20 LA,
Fl— 60 Lit.

Fig.3 Equipment flow chart
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Tab.4 Test results for grinding fineness (ratio of -200 mesh)

TS & REN §AL
I T

YE/% filglt)y /% o HEEA
W™ 2143 1505 73.14

80 == 78.57 1.51 26.86 2014
&t 100 4.41 100
Ky 2291 1515 77.65

85 == 77.09 1.30 22.35 1986
&t 100 4.47 100
W™ 2294 1535 81.34

90 R 77.06 1.05 18.66 2001
&t 100 4.33 100
W 2119 1531 79.51

92 R 78.81 1.06 20.49 2012
&t 100 4.08 100

K 21.54 1527  78.87
95 By 78.46 1.12 21.13 1995
&t 100 4.17 100
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Tab.5 Test results for the acid dosage

74 I N &f ZRFik TR
= PEERY% .
/(L) fiNgt)y  F/%  HEA
K 24.03 14.16  80.25
0 By 75.97 1.10 19.75 1989

& 100 4.24 100
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%:%¢ 5 (Tab. 5 continued) 6 MRHFAERKSR
T ey L &l a4 Tab.6 Test results for copper sulfate dosage
/(LN fiiglt)y  Fi% - HEH CuSO, - & &R FAL
K 10 FEWT 2294 1535 8134 FHE/(g/t) fright T  HEHR
. 30 By 77.06 1.05 18.66 2019 Mt 100 W 2335 1416 7725
ait 100 4.33 100 f—: 200 BH™ 76.65 1.27 22.75 1985
K. 20 WA 2233 16.31 84.51 ait 100 4.28 100
. 60 By 77.67 0.86 15.49 1997 MLt 200 YT 2233 1631 8451
ait 100 4.31 100 f—: 400 By 77.67 0.86 15.49 2014
K1t 30 W™ 2399 1467 8147 it 100 431 100
. 90 BY 7601 1.05 18.53 2023 Mt 300 FH 2279 1731 8651
ait 100 4.32 100 f—: 600 By 7721 0.80 13.49 1986
K. 40 A 23.02 1453 79.26 ait 100 4.56 100
= 120 BY 7698 1.14 20.74 1991 Ml 400 KW 2267 1667 8647
ait 100 4.22 100 B 7733 0.76 13.53 2017

2.3 MRHWAE

BRERHAE A — P F Bl 507, RevStk
BT, RGN S R B, T
KEHRT Y ESMAT D B ER . ERR
L ST A E b SN N vt 5 % NS B W 1
B FH RS, e BRI A . DABR R
MENE, HARZGHE RS R &0 AH [
R A FH IR 5 SR AR 6. B3 6 mI A, AR
PR A A B A () AR P S A A S B R A (1)
[, HSH 4 mliscR ] ETF . AR R K
i, KEWRICR AN, 2567 [R5 AR
A2, e B B A FH =2 F — 300 g/t R 600 g/t
24 THERZGHE

TG R — PR A HUSOR), PRk R Rl
SME,  FR SR — e R ACR . HA R
KIS, 2 PR IR RN, FEARLGRIL £,
WAIFIEIAEE . B T IR A R, e St
TRz, UTREAGHE N TR, HRZ7
il % SRR A A A [F] . RIS R IR 7.

MR 7 S5 RATA, WK T IR =Rt &
I E . MRISILG KR, 24T Ik B2 H 2 K,
IR R R, MR BENKEY A, SR e

e T B HE M — 60 g/t, L 100 g/t.
25 TEEZAHE

S P AERRALH AR I R A A 2 S SE T R HE VA
< m s SRR &, W R AE R A T 3 i g K
AT RN R, ARG ST R
MR, 45R WK 8.

H=: 800
& 100 4.37 100

¥ 23.88 15.53 86.26
H—: 500 )

By 76.12 0.78 13.74 1986
f—: 1000

&t 100 4.30 100

R TEREHAEARER

Tab.7 Test results for butylamine black drug dosage

TR N & &Rk Tak
. R ERY% _
=/(g/t) filgt /%  HEA
KW 2239 15.34 82.37
H—: 15 .
Ki—: 30 By 7761 0.95 17.63 1996
o it 100 4.17 100
Ky 21.54 17.31 86.51
H—: 25 .
A By 7846 0.74 13.49 2019
o it 100 431 100
KW 21.65 17.94 87.86
Fl—: 40 i
A By 7835 0.68 12.14 1989
o it 100 4.42 100
KW 19.80 19.34 88.25
H—: 60 i
B 80.20 0.64 11.75 2015
—: 100
&t 100 434 100
K 21.29 17.67 87.68
FH—: 80 )
By 7871 0.67 12.32 1986
= 120

&t 100 4.29 100

HH# 8 AN, BEE T B2 HERIIG I, K
SRR, 2T R R 80 gt
&N 120 g/t ), PRk IEbR A BBt L5675
J&, HE T HETZHE v — 80 g/t, FH 120 g/t.
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Tab.8 Test results for butylxanthate dosage

THEH . o Sk &Rl Ak
o : LR -
Bugy 7 TEY% gon  wes  mEA

KW 22.67 1634 8437
Fl—: 40 i

By 7733 0.89 15.63 1985
. 60 )

&t 100 4.39 100

Ku o 2245 17.58 87.51
H—: 60 i

BH 77.55 0.73 12.49 2014
90 )

&t 100 451 100

KW 19.80 1934 8825
—: 80 i

By 80.20 0.64 11.75 1996
M= 120

&t 100 4.34 100

KW 21.28 18.60 88.16
F—: 100 i

B 78.72 0.68 11.84 2001
M= 150

&t 100 4.49 100

K 2141 18.33 87.98
—: 120 i

By 78.59 0.68 12.02 1998
e 180

&t 100 4.46 100

e EIRRAGEAE TR, A2 20 19.80% [ 445
W, HAeSAIN 1934 g/t, [HIUER N 88.25%.
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1) BS54 43 git, & TEERGFS
BT B, BKAT R BN A AR B
R 1P IBON E5 Rk X N ES A a2 W (i B B Bvisys 6
W RS PIX ST E AR .

2) TEJRA LN 25 (B XF R A VT 1% 48 A 1 3 A
FHHT ARG, W€ T2 NN gnE Ny
200 H & &R 90%, MH—Z7HE AR 20 g/t
TR 300 g/t T HEEEZ 60 g/t. T 35245 80 g/t
F 2570 FH AR 60 g/t BRERER 600 g/t. T %
25100 g/t T HEFEZG 120 g/it, B4 AFEELL 1000
t/ Rt

3) SRR LE R KR RS A 1)
JEIRAE S pH ARG, B R MR ik T 2 O S5 R
PEIFIE T, SRR 2 $0dk 47 st 5 T
SRAFE AL 19.34 g/t, IR 88.25% & KEH 7 i
B TIFIES R PV RAR, R TR [ AL B4R 21
T
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