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Tab. 1 Solution compositions and concentrations

No.  NaClV FeSO/  FexSO)y/  H,SO/
(mol-L™") (mol-L™") (mol-L") (mol-L™")
1 1.50 1.00 0.00 0.50
2 1.50 0.75 0.125 0.375
3 1.50 0.50 0.25 0.25
4 1.50 0.25 0.375 0.125
5 1.50 0.00 0.50 0.00
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Fig. 1 linear sweep voltammograms of GCE in different ¢

(Fe**)/c(Fe*) solutions according to Tab. 1
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Fig. 2 Cyclic voltammograms in different c(Fe**)/c(Fe*) so-

lutions according to Tab. 1
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Fig. 3 The diagram of reaction on the electrode surfaces
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Tab. 2 Important parameters detemined from the CV results

Scan rate/ Oxidation peak Reductive peak
No. |AE/V| [t/ Tc]
(mV-s™) i/(MA - cm?) EJV i/(mA - cm?) EJV
2 -0.232 0.662 0.111 0.391 0.271 0.48
5 -0.339 0.689 0.239 0.372 0.317 0.71
@® 10 -0.473 0.718 0.405 0.356 0.362 0.85
20 -0.651 0.749 0.651 0.335 0.414 1
50 -0.965 0.786 1.081 0.309 0.417 1.12
2 -0.204 0.676 0.145 0.394 0.282 0.71
5 -0.287 0.682 0.25 0.369 0.313 0.87
@) 10 -0.408 0.7 0.399 0.348 0.352 0.98
20 -0.581 0.725 0.606 0.325 0.4 1.04
50 -0.897 0.76 0.998 0.295 0.465 1.11
2 -0.143 0.625 0.159 0.376 0.249 1.11
5 -0.228 0.68 0.271 0.356 0.324 1.18
® 10 -0.346 0.694 0.411 0.334 0.36 1.18
20 -0.492 0.723 0.611 0.307 0.416 1.24
50 -0.764 0.758 0.983 0.278 0.48 1.28
2 -0.096 0.572 0.176 0.36 0.212 1.83
5 -0.168 0.613 0.283 0.337 0.276 1.68
@ 10 -0.267 0.662 0.411 0.316 0.346 1.53
20 -0.386 0.699 0.571 0.296 0.403 1.47
50 -0.632 0.736 0.917 0.262 0.474 1.45
2 -0.052 0.54 0.207 0.317 0.223 3.98
5 -0.08 0.546 0.293 0.298 0.248 3.66
® 10 -0.139 0.591 0.409 0.271 0.32 2.94
20 -0.244 0.676 0.571 0.253 0.423 2.34
50 -0.46 0.742 0.871 0.222 0.52 1.89
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Fig. 4 The relationship between [i,/i,| and scanning rate
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c(Fe?) solutions according to Tab. 1
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Effect of Fe*/Fe* Interconvertion on Reduction Behavior of
Fe* in Acidic Electrolytes

QIN Jian-xin®, LIN Feng, LIU Wen-ping, CHEN Chao, REN Meng-de
(Guangxi Key Laboratory of super-hard material, National Special Mineral Materials

Engineering Technology Research Center, China Nonferrous Metals (Guilin) Geology and
Mining Co., Lid., Guilin 541004, Guangxi, China)

3+

Abstract: The influences of ferrous/ferric (Fe*/Fe*) interconvertion on electrochemical reduction and electrode reaction of Fe
were investigated by using linear sweep voltammetry, potentiostatic method and cyclic voltammetry (CV) in acidic electrolytes
containing chloride ion (Cl") and sulfate ion (SO,*). It was shown that the reduction process of Fe**/Fe* would take place in two
independent stages: 1) the reduction of Fe*" to Fe*" at £ = 0.35V and 2) the co-precipitation of Fe** by forming Fe(OH), (£ < -0.3 V)
instead of Fe. The major effect of Fe*/Fe* interconvertion on the reduction is the |i,/i,| of quasi-reversible and equilibrium potential
in the first stage. Practically speaking, the [i,/i,/ values increased with the increase of ¢ (Fe*")/c (Fe*), and the values of [i,/i,| at
fast sweep rates were less strongly affected than those at slow sweep rates. The least variation in [i,/i,] (Jiw/in] = 1.20) with sweep
rate was observed in 0.50 mol-L" Fe* and 0.50 mol-L" Fe*" solutions. Meanwhile, the equilibrium potential was also affected by ¢
(Fe*)/c (Fe*). The equilibrium potential shifted more positively from E, = 0.501 V in No. (1) to E5 = 0.565 V in No. (5)among the

five samples studied in this work.

Key words: Fe?/Fe* interconvert; cyclic voltammetry; the polarization curve; reduction
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