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Table 1
fraction, %)

Chemical composition of marmatite (mass

Zn Fe S Purity
53.55 11.03 34.46 99.05
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Fig. 1 XRD patterns of marmatite

R 2R Ry

Table 2 Chemical composition of chalcopyrite (mass fraction %)

Cu Fe S Purity
32.41 29.96 34.02 93.75
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Fig. 2 XRD patterns of chalcopyrite
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Fig. 3 Effect of dosage of sodium metabisulfite on zinc or

copper recovery rate
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Table 3  Effect of flotation time on recovery rate of zinc

Flotation time/min 0.2 0.4 1.0 20 3.0 4.0

Zn recovery
15.57 26.67 40.41 54.92 64.25 71.85
rate /%

F4 LI [0 [T 152

Table 4 Effect of flotation time on recovery rate of copper

Flotation time/min 0.2 04 0.6 1.0 1.5 2.0

Cu recovery
28.07 48.18 56.24 64.81 70.46 76.86
rate /%
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Fig. 4 Fitted curves for depressed marmatite
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Fig. 5 Fitted curves for depressed chalcopyrite
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Fig. 6 Infrared spectra of marmatite, depressed marmatite and

activated depressed marmatite using sodium metabisulfite
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Fig. 7 Infrared spectra of chalcopyrite, depressed
chalcopyrite and activated depressed chalcopyrite using sodium

metabisulfite
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Fig. 8 Effect of pH on zeta potential at sodium hypochlorite
of 1.66X10"* mol/L (¢(CN )=0.0816 mol/L)
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Fig. 9 Effect of pH on zeta potential at sodium hypochlorite
0f 3.33X10* mol/L (¢(CN )=0.0816 mol/L)

BT W NaCN &, B pH 349m, Kl 8 FiEl 9
T I W1 1 Zeta WA IR 018, RN YLt
WAL, RIS T CN . 4k8m
NETWHBREGE, 2 pH<8.5 I, M TEWMEKRMNES
IKAFA RSO, BT W30 Zeta HOAT L 115

Y pH>8.5 I, [K kB 0 R A /K fil 4 A 1) SO3 ™ 1T LA
¥ S TR, A IR Zeta FOALHEE IERS

3 %t

1) FEVER N A USR], 76T Hi 2y
5.32X107° mol/L, 2 5l 10 mg/L, R4 8.01 X107
mol/L, pH {4 9.8~10.2, ARG 1.67X107°
mol/L [T, BRI ZIL 2 86.58%; 1T Jiiz)
5.32X107° mol/L, 2 5 10 mg/L, pH {H 9.8~10.2,
AR RN 1.33X107° mol/L M4/, Al
W ik 95.61%: i, BEAG FE iR F = (1 19
A [P s i R a2 . i L, S AR RN B A
Ll A5 AR R BNV AL AL S 1 T80 R B R R =

2) MHILLAMN Zeta FALL A HTR I AR,
FE VB TR K R A R SO BES K CNC AL A
CNO™, IR T ZN(CN);” F1 Cu(CN); H ¥ Zn—C Al
Cu—C , PHAS CNYER PRI WMt [ SO3™ th
LUK S* ALk BSR , HE Rs K ERT R T o A6
b fE, BT ONTRIE SRR T 87, AR BRI
%5 CNRAER N

3) SXEEIKAE A AR LY, £ AR R A A A
g5, AfE LUK TR ALl SO5™ AR B /K 2 i -k
AR R SR KT, T DA S A £ At R A
HEA G, XL AR R X T XK I — K
Pt

REFERENCES

[1]  ZHANG Ya-li, LI Huai-mei, YU Xian-jin. Recovery of iron from
cyanide tailings with reduction roasting-water leaching followed
by magnetic separation[J]. Journal of Hazardous Materials, 2012,
213:167-174.

[2] N AR, AR ER R AL PR AL R S B T
R[] EJEME 514 TR, 2012, 40(1): 30-32.
SHANG Jun-wei, LI Lin-bo, LIU Bai-long. Experiments on
cyanide tailing by superacid leaching[J]. Metal Materials and
Metallurgy Engineering, 2012, 40(1): 30-32.

[B] AR, 38 M, PhE . G R IE RS B B B AR
WEEH LZN]. T EE O E¥R, 2014, 24(9): 2426-2433.



1988

hEA SR R

201649 A

[4]

(3]

(6]

(7]

(8]

(9]

ZHENG Ya-jie, GONG Chang, SUN Zhao-ming. New
technology of iron extraction and gold recovery from cyanide
tailings by cyanide process after reduction roasting and acid
leaching[J]. The Chinese Journal of Nonferrous Metals, 2014,
24(9): 2426-2433.

ik AT P RIS R R B S [D]. P VL
FURHE R, 2010: 4.

ZHANG Feng. Experimental researches on recovering gold and
silver from cyanide residue[D]. Xi'an: Xi'an University of
Architecture and Technology, 2010: 4.

KT, ARG IR MERIEM]. Kb PRk
KA AL, 1996: 309-311.

ZHU Yu-shuang, ZHU Jian-guang. Chemical principles of
flotation reagents[M]. Central South Industrial
University Press, 1996: 309-311.

S . HUL R TR L A UG B T 2 ARG [T]. A,
2010, 11: 187-189.

Changsha:

WU Xiang-yang. Optimization of pretreatment process of lead
zinc flotation from cyanide tailings[J]. Metal Mine, 2010, 11:
187-189.

W Bk, SEICR, MEGR, AL, SR E YRS R
WESEI]. 47 LR, 2010, 6: 30-33.

YANG Wei, QIN Wen-qing, LIU Rui-qiang, REN Yun-chao.
Study on the separation of lead and zinc in cyaniding tailings[J].
Mining and Metallurgical Engineering, 2010, 6: 30—33.

R, K &, R, BRI, SR TR
T 035 ¥ A P BRI 9T 0], IR EDET, 2008, 6: 72-75.
CHU Xian-feng, ZHU Lei, WU Xiang-yang, KANG Guang-feng,
TIAN Jian-ru. Research on clean production techniques in
utilizing cyanide tailings[J]. Research of Environmental Sciences,
2008, 6: 72-75.
ZHANG Hai-Jun, CAO Yi-jun,

LIU Jiong-tian, WANG

Yong-tian. Effects of particle size on lignite reverse flotation

[10]

(1]

[12]

[13]

[14]

[15]

[16]

kinetics Powder
Technology, 2013, 246: 658—663.

BAYAT O, UCURUM M, POOLE C. Effects of size distribution

in the presence of sodium chloride[J].

on flotation kinetics of Turkish sphalerite[J]. Transactions of the
Institution of Mining and Metallurgy Section C: Mineral
Processing and Extractive Metallurgy, 2004, 113: 53—59.
CHAVES A P, RUIZ A S. Considerations on the kinetics of froth
flotation of ultrafine coal contained in tailings[J]. International
Journal of Coal Preparation and Utilization, 2009, 29(6):
289-297.

DOWLING E C, KLIMPEL R R, APLAN F F. Model
discrimination in the flotation of a porphyry copper ore[J].
Minerals and Metallurgical Processing, 1985, 2(2): 87.

YUAN X M, PALSSON B I, FORSSBERG K S E. Statistical
interpretation of flotation kinetics for a complex sulphide ore[J].
Minerals Engineering, 1996, 9(4): 429—442.

FEO7 35, FESCHE, BOPRNI. Sk TR 2R M. bt
Fh2 AL, 2012: 229.

CHENG Fang-qin, CHENG Wen-ting, CHENG Huai-gang.
Basis and application of salt lake chemical industry[M]. Beijing:
Science Press, 2012: 229.

EDJIIE, EATNAE, R4, VRREIED BORF M. dbat: fb
ST RAE, 2012: 30.

YIN Wan-zhong, BAI Li-mei, RONG Ling-kun. Flotation
technology question answering[M]. b 5{: 4k2% Tl it At
2012: 30.

TORAE, 2204, MORRHEIERIIM]. IR IR RIE TR
SR AL, 2012: 303-305.

MO Shu-hua, LI Xue-wei. The fundamentals of materials
science[M]. Harbin: Harbin Industrial University Press, 2012:
303-305.



55 26 4255 9 U] WiT5HE, A FENVELRREIE S R P B (LA B R T VS A6 A T 1989

Activation of sodium metabisulfite on surfaces of
copper-zinc sulfide ore in cyanidation tailings

YANG Xiu-li, HUANG Xiong, QIU Ting-sheng

(Jiangxi Key Laboratory of Mining Engineering, Faculty of Resource and Environmental Engineering,

Jiangxi University of Science and Technology, Ganzhou 341000, China)

Abstract: The activation of depressed marmatite and chalcopyrite were investigated using sodium metabisulfite as
activator. The results indicate that the zinc recovery rate exceeds 86% under the conditions of xanthate concentration of
5.32X10° mol/L, 2" oil 10 mg/L, copper sulfate concentration 8.01X10° mol/L, pH of 9.8-10.2 and sodium
metabisulfite concentration of 1.67X 107> mol/L. The copper recovery rate exceeds 95% under the conditions of xanthate
concentration of 5.32X 107 mol/L, 2% oil of 10 mg/L, pH of 9.8-10.2 and sodium metabisulfite concentration of
1.33X 107 mol/L. Moreover, the activation-flotation rate constant of chalcopyrite is bigger than that of marmatite. Based
on above studies, IR and Zeta potential were used to analyze the activation mechanism. The results show that the ion
SO%‘ , which sodium metabisulfite can give in aqueous solutions, can promote the oxidation of cyanide to cyanate, and
therefore destroy Zn—C bond and Cu—C bond, which inhibites the adsorption of cyanide. Moreover, the ion SO~ can
oxidize divalent sulfur ion into elemental sulfur, causing the mineral surfaces hydrophobic. Due to stronger reducibility of
cyanide than that of divalent sulfur ion, sodium metabisulfite can firstly destroy cyanide and then attack the sulphides.

Key words: sodium metabisulfite; copper zinc sulfide ore; cyanide; activation mechanism; kinetics
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