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Fig. 1 Cycle voltammograms of Fe** on
T. f modified carbon micro electrode
under different scan rates
(pH= 2.0; 0= 25 C; ¢(FeSO,) = 0.16 mol/L;
Initial sweep: anode)

a—l mV/s; b—2mV/s; ¢c—3 mV/s;
d—4 mV/s; e—5mV/s

2.2 O WFe* ET.fEEREEURMZAE

e

AN F K BE () Cu®™ 85 F, FeSO4 4 0. 16
mol/ T I, T £ B & Ui i R Bk Hho A 10 B AR 2 il 2
K2 Bk . R Cu™ 879 BE R A6 SRR 22 il 28 %
ZHRANEK 1.

LR IR, AR Cu®™ B T I A U4 e O
TR MR I B AR S, H oA @ REFAZE, AT
Cu™ B F B0 AAS B i) J 1 f) ) 3 v L [R] 6F Be
Cu™ B PTG Fe™ 4k g f ik, ml4n
Cu® /NT 12 mmol/L I, BEE Cu® W B K984 i,
Fe** AL L e o, (B2 Cu®* KT 12 mmol/
L, Cu®™ XF Fe™ AL HE/E ] FRE, X154
Cu®* WREILS|— E LI, T. £ B AQ W Ik PR,
EAL Fe™ IR FIFA K.

IR B 2 /40, £E Y= 0.25V A4, B Cu’
AL Cu*t g, FLBEAE Cu™ B 7 I BE 38 i,
HAR AW s n, eI R — AT R

R1ORF Co™ BT FIRHAR 2 &S HM KR
Table 1 Relation between sweep data and

2+ .
Cu™™ concentration

c( Cu*)/ Jo(Fe* )/ Jo(Cu?*)/ A @ (F*)/
(mmol*L™ ) (mA*m™?) (mA*m™?) \
1.5 37.2 = 0.18
4.0 37.7 2.80 0.18
8.0 38.7 5.13 0.18
12 51.1 9.93 0.19
15 45.5 16.0 0.18
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Fig.2 Cycle voltammograms of Fe’* on
T. f modified carbon micro electrode in
different Cu®* concentration solution
(v=5mV/s; pH= 2.0; 0= 25 C;
¢(FeS04) = 0.16 mol/ L Initial sweep: anode)
a—c(Cu®* )= 1.5 mmol/L; b—c(Cu** )= 4 mmol/ L;
c—c(Cu® )= 8 mmol/L; d—¢(Cu®" )= 12 mmol/L;
e—c(Cu®* )= 15 mmol/ L
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Fig. 3 Steady-state polarization curves of Fe**
on T.f modified carbon micro electrode in
different Cu®* concentration solution
(v= 5mV/s; pH= 2; 0= 25 C;
¢(FeS0,) = 0. 16 mol/ L)
a—c(Cu®™ )= 1.5 mmol/L; b—c(Cu** )= 4 mmol/L;
c—c(Cu® )= 8 mmol/L; d—¢(Cu®" )= 12 mmol/L;
e—c(Cu®* )= 15 mmol/ L
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Table 2 Relation between Ji, and Do under

different concentrations of Cu**

c(Cu* )/ P fahem? Do/ (10~ P2 !
(mmol* L™ 1) Ji/ (mA=m) o/ ( me ]
1.5 16.6 5.74
4.0 18.8 6.30
8.0 21.0 7.28
12 21.6 7.56
15 20.7 7.15
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Fig. 4 Potential stair step relation between J
and ¢ under different concentration of Cu**
( #= 200 mV; pH= 2.0; 6= 25 C;
¢(FeS04) = 0. 16 mol/ L)
a—c(Cu®* )= 4 mmol/L; b—¢(Cu®" )= 8 mmol/L;
c—c(Cu® )= 12 mmol/L, d—¢(Cu* )= 15 mmol/ L
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Fig. 5 Effect of Cu®* concentration on Dy
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Influence of Cu** on oxidation of Fe** on thiobacillus f erroxidans

modified powder microelectrode

LI Hong‘xul, HU Yue'huaz, QIU Guan‘zhouz, WANG Dianrzuo" 2, RUAN Remman'
( 1. General Research Institute for Nonferrous Metal, Beijing 100088, China;
2. Department of Mineral Engineering, Central South University, Changsha 410083, China)

Abstract: The oxidation of Fe** plays a very important role in bio-leaching, the exist of Cu** has a umrexcluded influence on the
oxidation of Fe** and the growth of thiobacillus ferrooxidans. Using the thiobacillus ferroxidans modified carbon pow der microelec-

** on the oxidation of Fe** was studied. The Cyclic voltammetry study

trode, the electrochemical mechanism of the influence of Cu
shows that the presence of Cu®* can not change the reversibility of Fe** oxidation reaction. Steady potentiodynamic and transient
stairstep measurement demonstrate that the presence of Cu®* can not suppress the oxidation of Fe** on the thiobacillus ferroxidans
modified powder microelectrode. How ever when the concentration of Cu** is under 15 mmol/ L , it can enhance the mass transfer co-

efficient and accelerate the charge transfer rate of oxidation reaction

Key word: bioleaching; thiobacillus ferroxidans modified powder microelectrode; electrochemistry mechanism
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