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WAy YRR HE T GC- 1 5% B AL iUt
TR AR AL R, SR LM R A1
ST MR T GC- 1 FEHAR M2k %
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Table 1 Multi-element analysis results of sample (mass

fraction, %)
Cu Pb Zn S Mo  Au’  Ag"
0.43 0.004 0.039 0.68 0.009 0.0l 2.8
Fe Ca Mg SiO, Al P As
583  3.01 122 6732 731 0.01 0.001

1) g/t
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S WA 2% = G 4 e L kAR e 21 Ak o 1 A
(AVATAR360)~ X S ATH U (XRD, DY5261/Xpert3)

AL AT Wil 214053 Y6 6 B i (Cary 7000), {5815
2 R HL(XFDC 1)1 XEG-3L 1% 48 .
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TE XFGC 11 B H:A8 Q7 3 L HEAT Al P73
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Actual ore

Aclare.

CaCO, 1500 g/t
Na,S 5 g/t
Collector 40 g/t

|
70% grain with size <0.074 mm

Flotation, 5 min

78% grain with size <<0.037 mm ()

Collector 20 g/t
2% 0il 15 g/t

Flotation, 5 min

Flotation, 5 min

Na,Si0; 100 g/t

~~__ Flotation, 5 min |
Na,SiO; 50 g/t

Flotation, 5 min

Copper concentrate

1 HEAR KR A

Fig. 1 Closed-circuit flotation tests of copper flotation
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Copper tailings
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2 GC- I "AHBIE 2
Fig.2 GC-1 Chromatographic analysis

*2 GC- | Mk Hres R
Table 2 GC- 1 Chromatographic analysis results

Retention time/  Peak area ratio/ Peak
SN .
min % area
1 10.613 2.61 3378.989
2 11.627 6.51 8429.100
3 14.585 90.88 117622.305
Total 100.00 129430.394
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Fig.3 IR spectrum of GC-I

3 FR51R

3.1 pH EXHBEYCHIM 2N

pH E 2 P17 i i A2 v 52 e R 3R T 1) R
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WAV LE ]380 3 T R R B DA R AP sk £ ] 7 12k ) 22
R N TR pH E&M T, GC-1 i
R I BRALH U770 (Z2-200 T REBE 2. T H82h)
T HHRAT R B R S SO RE R, DS R R 3
BRA Al W AT O GOHAT TR TR RS . R
HCI 1 NaOH 1F %5550 2 1) pH A, ik
FIHEA 160 mg/L, 2 FiHATHEAN S mg/L. K5
SR 4 F1 5. TEMFINFESRMET, 772 pH
B0 B AR IR USCRZ I AN S, TURM R YR B A5 1) B
WCRHAAE 87%UA Lo M 2K pHAE N 7B, GC-1

100 -
- 95F
N
2
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Fig. 4 Effect of pulp pH on flotation recovery of

chalcopyrite
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Fig. 5 Effect of pulp pH on flotation recovery of pyrite
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Fig. 6 Effect of collector dosage on flotation recovery of

chalcopyrite
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UG & 160 me/L B, B3 i ks =l
L 96.5%. MELZT, TR, THIRA.
Z-200 XA A WCRE S A K GC- T /.

3.3 GC- | PR ARFIE D BBR

NT B IRAE GC- 1 X SEbat ik Bk 7
AR, W2 = LI M ARHIE, T
WS GC- 1 X%t 2 5 SEBi A k4775 38 % sk
K. IRIGLER WK 3. EMFELMET, RA GC-1
TERHEBGR, AREH B3 5 R T R 20 o dl
PRI FEAAH A, AEERER™ S A = 17.14%.

34 GC-1 Wi /ERNIEMR
3.4.1  ZANERESHT

RIRGER PRI 5 S bR A v R R
GC- | A RUF ikt fe, ot RER it
Re LM T T HE A Z-200 ZE8L 358 F iUk
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M. 107045 cm ' AHBLT C=S AR M4EIR
BRI, UEBA GC- T 7ESE AN R K A T 20K
Bfo T GC- T RIBEARA 1E F Al Ja R A H B BA 2 1)U
EA 4k, (H A 7S s I &, GC- T b8k
BB — e osoR), U GC- T 588k 2 Mk
TR . DRI, GC- 1 BENS SEEHAR 7 55,
G R — BRI T A )Tk ) g
342 TR BRE IS A

it T GC- 1 AE SR A AR 2k 2 TH (19

®3 ZEMABRKRLER

Table 3 Test results of close flotation on Duobaoshan mine

WSO, fEANE pH (24T, WE T GC- 1 1E
PR T VR B AR A A . ] 8 BT A Uik
FEA 160 mg/L I GC- T 7E B AR FI B2 2R TH T
Bt E R pH E AL DL HE 8 WA, K% pH

Pyrite

1633.89  1012.37
415.49

3445.18
GC-1 +Pyrite i
1637.00 . 413.88
3449.10
Chalcopyrite
Py 1635.37

3473.34

GC- I +Phalcopyrite

3459.61

4000 3500 3000 2500 2000 1500 1000 500
Wavenumber/cm™!

B 7 sk S TS LA K

Fig. 7 IR spectra of chalcopyrite and pyrite before and

after interaction with collectors
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e
Fig. 8 Adsorption amount change of GC- I on chalcopyrite

and pyrite surface with pH value

Productivity/% Copper grade/% Copper recovery/%
Product
IBX GC- 1 GC- 1 IBX GC-1
Concentrate 1.50 0.82 37.02 80.74 80.70
Tailings 98.50 99.18 0.072 0.073 19.26 19.30
Ores 100.00 100.00 0.38 100.00 100.00
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AT, GC- 1 FE SR A SR W B &2 bt
1 pH fHILE] 7 B, GC- T 7EFEHH 3K H ¥ P &
BB KA. )5, B pH EIE TR, GC- 1
FESARA T AR PR S T . MRS pH AELY
Thi, GC- 1 £E S BRA 1 1 W B B T B o
GC- I FE SR A SR AWK B B AL S5 A4l
P i — 2. RIS, %25 AR S AR 1 A
i tE pH NMH 7, BT, GC- 1 fE s
A A RCR S W2, PR [ AR e v

4 g

1) DLT I FERAN . RO NERL, AT
PRSI USGRIAR T S-(1-8 £.38) AR IR
BE(GC- 1 ). i SAH B R R et MR B, 1%
) — PR R, HAEREE ] T 90.88%.

2) FEANERIE A A R B . E pH A
N7 AR RN 160 mg/L B, T AL U
GC- T It P B PR AR o T T B 2. T4 fB
241 Z-200.,

3) 25 WA SEBR A PR G R B, 7E AR [
AT, RA GC- T AERWGR, EH wArh
37.02%, IR N 80.70%. MR T FE 38 25 1F A
W, RS SN 19.88%, [ 80.74%.
FE R A S BL R, GC- T {40 & A7 32 =
17.14%.

4) FT-IR Ui, GC- 1 fEs A & i
KA, FEER RNV ELR M, RefgiL
TFIR SR B 4 B o WP e R W], 24 pH
B0 7 I, GC- T 76 S HIA 2 1 W PR B0 B B oK
B, MERD RIMWMRE D, W EAR &R
afify )iF i iR e — 5.
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Effect and mechanism of o-butyl S-(1-chloroethyl) carbonodithioate
collector in flotation separation of chalcopyrite and pyrite

CHI Xiao-peng”**, GUO Yun-shan"? ZHONG Shui-ping"**, ZHONG Wen"? LU Xu-long*

(1. Zijin Mining College, Fuzhou University, Fuzhou 350108, China;
2. Zijin Mining Group Joint Research Center for Comprehensive Utilization of Mineral Resources,
Fuzhou University, Fuzhou 350108, China;
3. State Key Laboratory for Comprehensive Utilization of Low-grade Refractory Gold Resources,
Zijin Mining Group Co., Ltd., Shanghang 364200, China;
4. Xiamen Zijin Mining and Metallurgy Technology Co., Ltd., Xiamen 361000, China)

Abstract: Using butyl sodium xanthate and dichloroethane as raw materials, a new chalcopyrite collector o-butyl
S-(1-chloroethyl) dithiocarbonate (GC- 1) was synthesized. Gas chromatography and infrared spectroscopy
analysis show that the agent is a lipid collector with a purity of 90.88%. The pure mineral flotation test compares
the collection effect of the new agent GC- I and the commonly used sulfide ore collectors on chalcopyrite and
pyrite. The results show that, under the flotation conditions at the slurry pH of 7 and the slurry dosage of 160 mg/L,
GC- [ can directly float 96.5% of chalcopyrite, and the recovery rate of pyrite is only 12%, which reflects the high
selectivity of the new agent GC- | to chalcopyrite. The flotation comparison test of the actual ore of Duobaoshan
Copper Mine using GC- [ and butyl xanthate show that, under the same conditions, the recovery rates of the two
agents for copper are similar. Using GC- I as the collector, the grade of ore copper increases by 17.14%. FT-IR
spectroscopy analysis show that GC- [ is chemically adsorbed on the surface of chalcopyrite and physically
adsorbed on the surface of pyrite, which can achieve better separation of copper and sulfur. The adsorption capacity
test results show that, when the pH value is 7, the adsorption capacity of GC- I on the surface of chalcopyrite
reaches the maximum value, and the adsorption capacity on the surface of pyrite is less. The change trend of
adsorption capacity is consistent with the pure mineral flotation test.
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