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1.1 TARTYWARKRLERS

WA h & E AR A B, EE A
WA W (1.03%) | B B (0.57%) 17> & N B 0
(0.02%) , &)@ FRAL Y B2 0 1.62%. AE & )87
Py LI AT (40.95% ) R, HOR b A = 81 (25.54%) |
gt A (10.77%) MK A (14.36%) 55, H K
&1,

A0 A i E B A5, SR 3.36%
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Table 1 Mineral composition of ore (%)

LR BN R RYE i
W 1.03 LR A 10.77
P 0.57 Hazaf 2.66
NEE 0.02 Jrifa 1.91
Fag 40.95 KA 1.15
Mz 25.54 =1 0.62
Ra) 14.36 oAl 0.42
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Table 2 Analysis results of chemical composition of ore

(%)

(=% o (=% o
Au 3.36 Si0, 65.11

Ag 1.0 ALO, 13.34
TFe 403 K,0 2.86

C 0.57 Na,0 1.58

As 0.26 Ca0 1.72

S 0.67 MgO 1.92

T Au il Ag L EE A i BN %107

1.2 &U YHER T

I 41 4 L 8% (SEM) X8 7 4 5 5 0E 47 fig
TN, S5 R Au B i h 88.81%~97.32% Ag %
K 2.68%~11.19%, 4% 8 4 57 W) (%) 73 25 hr i J& F
H R4 ik IRI% , 1989) o [RIN T )& T &0 #i SEM
5T, S5 SR E 1R .

SEM WREL 25 5 BoR 040 h & e B ™ i
MER 73 R 24 4 [ 1(a) (1(b) | RiE & [ E 1(c) ]
MEEEIE 1) ], Hrh, AMp4 E2 Lok
T AP b, DRI T A IO B oA
WY b R G VR 3 — Fh sk A 1 ks
[) B AR S, G A1 7R Bk RN A e U [R] i o
g 43 A TE BERD 5 H At ) R ] B 5 A 4 LA
ANSHLUDRER 2 T RERR SR - W MRk b . 0
124 95% (W &0 ) ST ¢ R B ), BAR > 1 e
fIEWLZR 3,

W0 R A B AT R T R R AN R I
FRPR EA HER W (P, 2023) . S54Hm LR
BB R AR E SR EE L A —
A {IERA 0 b EZAE A 0.04~0.40 mm Z 1],
+74 pm LGS A K 75.23%.69.74% Fi1 72.86%
G AT O, 9 P A 2 A 0 B RN 23 A R AIE LA
AHAL
1.3 £F YR EYFIE

LR B R R A, LA R AE 5~30 pm 2
6], -5 wm B2 & 82,5 10.32% B R R E 8D,
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Fig.1 SEM characteristics of gold mineral
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Table 3 Distribution characteristics of gold mineral

A P/ (x107°) i A
2pis: 208 64.92 HFE Ty A 2Bk
i) 4 23.99 T Tl Z R ) Ok 1]
WAL T 4 0.26 9.95 P AR 42
RERRER Y A 4 0.02 1.14 BB R R A ) 4
Mg 3.36 100.00

Horr, LA ZE I X AF A B0 W1 20 15 11.09% , K
J FEAENAE 5~20 pm Z ], AR B RRAE WL 4.
PR32, B g ok s AR 4
14 £ERZmEZER

(DE YA 7 A PEEEss, b TE
WP B S5 H 5 BB AR, 7S — 8 HA AR i i

x4 STHHRBHE
Table 4 Embedded particle size of gold mineral

B VI B/ m A % B Y/ um A %
+30 7.99 10~5 27.01
30~20 18.09 5~1 9.69
20~10 36.59 -1 0.63

PERE, TRIE SRR T Y SR 10 S B
i As iR . AT SR XREUINET
W2 5%, TERRIR ARG As o B R 25 5 S8
EA LN T Yl S P 8 =il N7 (€ = L S
T kAT i (i Ok 26.16%) , B L B
W5 g e R R Al BRI TR 137 R I 41k .

(2) & WITRAFIRAS . 0 PRl S ikcn
TYEENST WAL 1.14%  EF RS EP RS
PANBRTFAR B AR -5 um R & T WL L
10.32% , = ZE LI AL 5L 4 Aok ] 4 1 2000 A ik
W40 R A 4 v S e L AR A i
B, oy IRBERAAT W ) 1) 43 A
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Fig.2 Process of grinding fineness test
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Fig. 3 Results of grinding fineness test

F L3 A, 2 A 40 S =74 pum 5 HE35% 42
Tt 2 65% W, 4 [n] it 28 M\ 73.54% R R T+ =
86.19% , AR ZLPE FHEEW A B 22 -74 pum [ 1L 80%, 4=
ISR A BT S8 A% 18, Wb kiR
4174 wm 5 A 65%
3.2 pHERFEFHAEZXK

pH AEL I 2 1) 2 — ol o 0 05 67 2K pHL B s 3]
s R AR AN S R AR AR A4 Bh 25 751, 1hii i
WK pH B 2352 W V7 BE 25 70 A 16 B, e 0 W 2R IR Y



ARG A VLG S B DD R S e IR A

PRI, 2E T2 0 I e FE A (T3 W 5F,2014) . TRk
it — FBEE 5 Na,CO, 1 by 8 551 (J8] 57 i 45, 2024)
R 1R PE S 20 B — TS AR R BT
SR EAE AR T4 R e R i R (B
2,2015) . PHEG A EIR S AR 2 B4
FE-74 wm (5 IR 65% T JE40 B 25 H 5 R 100 gft
25 T R 32 o/t SR AN 2 iR B AR,
BIAR N0 g/t.300 g/t 600 g/t 1000 g/t F11 500 g/t i
Na,CO,, i 45 3R ILIE 4

100 100
o0t i S 190
8ot 180

= 0} {70 ¢

S 6ot 160 ¥

E‘ 50¢ '/'/0"’/. lso &

& a0l la0 ¥
30} 130
al —u— gk 120
10} —e— & 110

2 0 300 600 1000 1500
Na,CO, FH &/(gt™)

El4 Na,CO,AEXBER

Fig.4 Results of sodium carbonate dosage test
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Fig. 5 Results of collector type test
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Fig. 6 Results of combined collector dosage test
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89.49% , AR ZLIE AT WO 1 2 160+40 gft, 43 RN
RN, 1 4 W 75T N . L, Al
W) 3 A 80420 g/t
34 EEFAEIRE

68 YRR 9 590 B 08 A 7 e 3 R v e A — e R
PR , BN T IEE PI  eA F. 25 2 H
FIBE) o e Ak 3 70 PR VESE , 2012) 0 Ky
T 2 SRR [ 2 0 TR e ASCR SR W 2
NTRR , EA TR MR B . IR AR T
VE 41 EE ~74 (5 6K 65%, Na,CO, FH 2 300 oft,
S IR 2+ T B 2 T B O 80420 g/t, 43 il
T8 o/t 16 g/t .24 g/t M1 32 o/t ()2 Tl . IR 45 R
Wi 7 /iR .

100 o4
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Fig. 7 Results of No.2 oil dosage test
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Fig. 8 Results of flotation time test
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Fig. 9 Results of grinding fineness optimization test
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91.44%, ARELAETHIED A0, 4 FISCR I KR
o FRAWERED T 74 wm 5 A 75% FeAf
3.7 FEgxttbike
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X iR, 5 R UL 5 Ik 6,
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Fig. 10 Process of opened circuit test of conventional

flotation
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Fig. 11 Process of opened circuit test of rapid flotation

67.62x107°, 4 [FICR Hhy 76.73% 5 38 1 2 YOk 19645 5]
SRER 2, WA 51.95%107°, 4 IR 12.53%,
ZEA MDA 89.26% , HE AR AT BE R A U
3.8 MR

HR G TF % a0 25 51, e B R 12 AL 13 13 56
TR, 43 AT 2 Fh T2 B A AR 08, 25 SR LR 7
PR VF SR AR 0 Y LR 25 S AT A BT
TE NS —Fp T 20000 A RT3 H w4 i el
W o 2 7 AT PRI I T2 T IR B 4 Il i
G390 R 75.73% F1 18.16% , 42 b3 4351 A 67.93x10°°

x5 EMNFEIZHAKANER
Table 5 Opened circuit test results of conventional flotation process

FE AR FER % S/ (x107%) [FT K% 1% FE AR FEE % Fn i/ (x107%) [T %/ %
Vit 2.78 98.83 82.06 4 2.33 1.93 1.34
HE 1 1.34 15.66 6.27 hEs 1.52 1.07 0.49
a2 2.97 2.04 1.81 v 85.95 0.17 4.36
3 3.11 3.95 3.67 A 100.00 3.35 100.00
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14639107 (19 2 FH AR A 72 b RS0 it & BREIR I T2 4507 5 8 LT 1 T2 (62.95%10°°)
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Table 6 Opened circuit test results of rapid flotation process

1228

7E AR FEHR % EnE/(x107%) /% 7 A FR ) S/ (x107%) [T/ %
K1 3.83 67.62 76.73 hy3 1.93 3.65 2.10
K52 0.81 51.95 12.53 iy 4 1.68 1.49 0.75
1 1.25 5.77 2.15 e 87.76 0.17 4.43
2 2.74 1.60 1.31 JEH 100.00 3.36 100.00
JF R: SIS 2+ T g SR R: SIS 2+ T 4
I R gt 2 AL gt
BRI BT AET5% —0.074 mm BRI FEAEETS%  —0.074 mm
Na,CO, 300
3 Na,CO, 300
3 R 80+20
3 R 80+20
2 251 24
2 257l 24 PRk
3 1 <
2 3% R 40+10
23X R 40+10 v o
Sk 2X 257 4
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X 259 4 L
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W, >,
2 X 254 4 k] i
| it 1 2 4
5 4 3 X R 2045
7T\
3% R 2045 2 X 259l 4
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2 X 25 4 - .
bicprnll ikl L ~~—" 1 AN
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A 5 4 A LRET2 ==t0n
v v Bl 13 REZE RIS
SR =0

BE12 EAFE AR
Fig. 12 Process of closed circuit test of conventional

flotation
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Fig. 13 Process of closed circuit test of rapid flotation
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Table 7 Closed circuit test results

s ) - Ginfn AR
T2 FREARR TR % /(x10) 1%
S 4.93 62.95 92.44

WL T2 B 95.07 0.27 7.56
- 100.00 3.36 100.00

SR 1 3.76 67.93 75.73

SR 2 1.32 46.39 18.16

PROSEPERE T 2, MAHET 5.08 62.33 93.89
)220 94.92 0.22 6.11

R 100.00 3.37 100.00

R4 LR Y A FEICEK As EZLII LAY
(G B A, b &2 i E 2 A 4L 57,
W IZRAA [ IR 4 o S0 W40 B8 7= R AE T ) 4
S4B 45 (64.92% ) FALIE] 42 (23.99% ) o i FERLE /1N
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(2) AR IR R W, RS A 74 pum 5
FE M 75% s 1300 g/t () NaCO, A pH (R JH 251 |
80+20 g/t 1Y 7 N HE G 18 25 + T B R 254 Al i
24 o/t (1) 25 A AR 1500 A RV BE R (RN > T
14 min ST, BRI IS S AR TR RUR .

(3) A1 B g0 % L i 9E R W] s iR T2 A
AT H 0w Py S, Beg IR 4 R 53
IR 75.73% F18.16% , 4 i 3 51 oA 67.93%107 il
46.39x10°° 1Y 2 Fh AR5 07 7 i, VARG A 1T 4 ik
4 93.89% , 43 i 37 h 62.33%10°°, TR 8 bR 5 W
LT T 208230, 4 ORI & T8 BF e 1.2
(92.44%) .,

(4) 5% BT EEAR L, PRk T 250 fek
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RS FEFRUFMSATER

Table 8 Analysis results of chemical composition of main products

L % [T %/ %
FE AR FEH %
" ’ Au S As c Au S As c
KEH 5.08 62.33 12.04 471 0.58 93.89 92.14 86.50 5.16
==t0n 94.92 0.22 0.055 0.036 0.57 6.11 7.86 13.50 94.84
B 100.00 3.35 0.67 0.26 0.57 100.00 100.00 100.00 100.00

TE s Au LA X107
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Experimental Study on Beneficiation of a Ductile Shear Zone Type Gold Mine
in Jiangxi Province

ZHU Zhicheng"?, RAO Zheng"’, LIN He’, ZHAO Limin’, HUANG Meijun’, WANG Jianwen’,
LIU Yizhen’

1. Jiangxi Province Key Laboratory of Exploration and Development of Critical Mineral Resources, Nanchang
330009, Jiangxi, China;

2. Jiangxi Geological Survey and Exploration Institute, Nanchang 330009, Jiangxi, China;

3.Jiangxi Institute of Nuclear Industry Geology, Nanchang 330038, Jiangxi, China

Abstract: With the ongoing development of China’s gold resources, there is an increasing prevalence of low-
grade gold deposits. Consequently, the implementation of advanced and efficient mineral processing
technologies is crucial for optimizing the recovery and utilization of gold. This study focuses on a ductile shear
zone gold deposit located in JiangxiProvince as the subject of investigation. Utilizing the mineralogical
characteristics of the raw ore, the study explores the optimal flotation process and reagent system to address
variations in gold recovery associated with different flotation methodologies. Comparative experiments were
conducted between rapid flotation and conventional flotation processes. The findings from the process
mineralogy analysis reveal that the ore’ s metallic minerals are predominantly pyrite and arsenopyrite, while the
gangue minerals are primarily quartz and muscovite. Gold, with a grade of 3.36x10°, is identified as the most
valuable component, whereas the concentrations of other potentially useful components are relatively low and
donot meet the criteria for economic recovery. The gold minerals are characterized by fine granularity, con-
sisting mainly of grained and microgranular gold. The primary gold-bearing minerals are pyrite and arse-
nopyrite, with approximately 95% of gold minerals being closely associated with metal sulfides. Optimization
experiment s indicate that the optimal flotation performance is achieved under conditions where the grinding
fineness is — 74 um, accounting for 75%, of the material. This is accomplished by using 300 g/t of sodium
carbonate as a pH regulator, a combination of 80+20 g/t sodium isoamyl xanthate and ammonium dibutyl
dithiophosphate as collectors, 24 g/t of No.2 oil as a foaming agent, and a cumulative flotation time of no less
than 14 minutes. Results from closed-circuit test ing demonstrate that employing rapid flotation technology
yields two types of gold concentrate products, with gold recovery rates of 75.73% and 18.16%, and gold grades
of 67.93x10° and 46.39x10%, respectively. The overall gold recovery rate for the gold concentrate is 93.89%,
with a gold grade of 62.33x10. In contrast, the conventional flotation process produces a gold concentrate with
a grade of 62.9x10° and a gold recovery rate of 92.44%. There is a slight difference in the beneficiation
indicators between the two processes. The rapid flotation process proves advantageous in enhancing the gold
recovery rate, by adhering to the principle of early recovery if possible. This approach minimizes the
recirculation of gold minerals within the flotation system, facilitates on-site regulation, and ensures stable
flotation indicators. Consequently, it can be recommended as an efficient method for the recovery of gold
minerals.

Key words: gold mine; ductile shear zone type; pyrite; rapid flotation; gold recovery
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