524 %58 2 W TEEEEEFR 2014 42 f
Volume 24 Number 2 The Chinese Journal of Nonferrous Metals February 2014

TEHES: 1004-0609(2014)02-0561-08

N-T&RAE-N-CEREFRI T ILT H8Y
FIRAT A S MR

VSE R T R SN A N S N £ T A A

(1. PRI REE b T 2R, Kb 410083;
2. FRIRY BHEESERFELEHETESSLRE, K 410083;
3. FHEPAL TENVARE, ER 400020)

B OB WS N-TENEEN-CAPIERIR(BOPECTUK B S FIINEED VR IET I, WFSTILYS
Cu™\ Zn™, Fe’ 'k Fe (¥4 I S HLAEIX 3 FPRAH MR I (WP HLEE . 455 € M. BOPECTU Rl 4> 11
AR TSP i Co® 1 2R &9, 11 BOPECTU 5 Zn™'\ Fe® sl Fe*™ 2 Il (R FHALHS, S 4Pt F
A REAFAEA A ER] . BOPECTU S s i A0 R AR, HLI a6 3 H 3 B A pH BB A 6.0~10.0, 11 HOXS 31
Bl RN PO RS D388« 04GR S SRR W], BOPECTU =% LIk 244 Fl 7 20 B A e 2617, 1A
BECEAT RN BRI PRIV B T R A PV RE B o

KHEIA: N-TANIE-N- QUK W VR Bifki )

hESHES: TQ311; 063 XEkFRERD: A

Adsorption mechanism and flotation behaviors of
N-butoxypropyl-N'-ethoxycarbonyl thiourea with sulfide minerals

DI Ning"?, XIAO Jing-jing', LIU Guang-yi" % ZHONG Hong" %, HUANG Zhi-qiang',
CAO Zhan-fang" %, WANG Shuai"?

(1. School of Chemistry and Chemical Engineering, Central South University, Changsha 410083, China;
2. Key Laboratory of Resources Chemistry of Nonferrous Metals, Ministry of Education, Central South University,
Changsha 410083, China;
3. Chongqing Chemical Industry Vocational College, Chongqing 400020, China)

Abstract: A new sulfide mineral collector, N-butoxypropyl-N'-ethoxycarbonyl thiourea (BOPECTU) was introduced, and
its reaction with metal ions such as Cu**, Zn**, Fe** or Fe*', its flotation performance to chalcopyrite, pyrite or sphalerite,
and its adsorption mechanisms on the three sulfide mineral surfaces were investigated. The results show that BOPECTU
reacts chemically with Cu®" through its S and N atoms to form a new chelate compound, but no reaction of BOPECTU
with Zn*, Fe** or Fe?" is observed under the same test conditions. BOPECTU is an excellent collector for chalcopyrite
and the recommended pH values for chalcopyrite flotation are 6.0—10.0, while BOPECTU exhibits weak selectivity for
pyrite and sphalerite. The results of IR spectra demonstrate that BOPECTU adsorbs on chalcopyrite surface mainly
through chemisorption, and adsorbs on pyrite or sphalerite surfaces through physisorption.
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Table 1 Element contents of three pure minerals

Mass fraction/%

Pure mineral
Cu S Pb Zn Fe

Chalcopyrite  33.51 3249 0.068 0.058  28.95
Pyrite 0.130  51.17
Sphalerite 0.051 31.13  0.154 63.14 0.790

0.0073 0.0051 44.52

3 MW PS T Fik. BIEEEATTE, H
74 um A1 38.5 pm FEEAT I, U 38.5~74 pum B FF:
FH TR R A R0 o AR IR A 1 0 75 i
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Fig. 1 Flowsheet of flotation experiment
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Fig. 2 Effect of pH value on flotation recoveries of three
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Fig. 3 Flotation recovery of three minerals as function of
BOPECTU initial concentration
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Fig. 4 UV spectra of BOPECTU in presence or absence of
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Fig. 5 IR spectra of BOPECTU before and after its response
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Fig. 6 Adsorption amount of BOPECTU on chalcopyrite,
sphalerite and pyrite as function of pH value
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Fig. 7 Adsorption amount of BOPECTU on chalcopyrite,
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Table 2 Flotation conditions and results of Tongchang copper ore of Dexing Copper Mine
Grade/% Recovery/%
Reagents and their dosage/(g't ') Product Mass fraction/%
Cu S Cu S
Concentrates 4.23 7.04 32.06 80.57 93.34
Butyl xanthate, 50; 111 frother, 16 Tailings 95.77 0.075 0.101 19.43 6.66
Feed 100.00 0.370 1.45 100.00 100.00
Concentrates 3.72 8.36 16.12 81.77 43.65
N-propyl-N'-ethoxycarbonyl thiourea, 16;
4 Tailings 96.28 0.072 0.804 18.23 56.35
1117 frother, 16
Feed 100.00 0.380 1.37 100.00 100.00
Concentrates 4.72 6.55 22.38 82.67 74.22
BOPECTU, 16; 111 frother, 4 Tailings 95.28 0.068 0.385 17.33 25.78
Feed 100.00 0.374 1.42 100.00 100.00
F 3 AR S A TR A AT S LA R
Table 3  Flotation conditions and results of Fujiawu copper ore of Dexing Copper Mine
Grade/% Recovery/%
Reagents and their dosage/(g'tfl) Product Mass fraction/%
Cu S Cu S
Concentrates 5.36 6.43 34.24 84.27 87.54
Butyl xanthate, 50; 111 frother, 16 Tailings 94.64 0.068 0.276 15.73 12.46
Feed 100.00 0.409 2.10 100.00 100.00
Concentrates 5.29 6.77 13.23 87.50 34.55
N-propyl-N'-ethoxycarbonyl thiourea, 16;
4 Tailings 94.71 0.054 1.4 12.50 65.45
1117 frother, 16
Feed 100.00 0.409 2.03 100.00 100.00
Concentrates 4.02 9.17 19.64 89.10 39.12
BOPECTU, 16; 111 frother, 4 Tailings 95.98 0.047 1.28 10.90 60.88
Feed 10000 0.414 2.02 100.00 100.00
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