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1 pH=2.1
Tablel The potential and current density under violent hydrolysisat pH = 2.1
Temperature (°C) 30 35 45 50 55
Voltage (V, SCE) -1.267 -1.333 -1.366 -1.397 -1.406
Voltage (V, NHE) -1.029 -1.099 -1.139 -1.174 -1.186
Current density (A/dm?) 2.813 4,011 6.342 11.41 14.44
1 30°C 2.813 A/dm? 50°C
11.41 A/dm? 7.5 Aldm?
[1,4-6] 50°C
3.3 pH
50°C pH 2.1~-25 3.
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Fig.3 The polarization curves at different pH values
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2 pH=2.1
Table2 The hydrogen-evolving potential at the surface of chromium electrode
at different temperatures and current densities with pH=2.1 (V, NHE)

’ Temperature (°C)
Dy (A/dm?)

30 35 45 50 55
10 -1.264 ~1.244 -1.221 -0.969 -0.857
12 -1.294 -1.271 -1.248 -1.201 -0.948
14 -1.316 -1.292 -1.272 -1.237 -1.146
16 -1.339 -1.310 -1.297 -1.261 -1.228
18 -1.363 -1.331 -1.323 -1.288 -1.261
20 -1.384 -1.355 -1.344 -1.309 -1.288

Pi=pi—(2.303RTIF)pH-7
on= +o n=—¢@ —¢ —0.0001984TpH.
3
3 pH=2.1

Table3 The hydrogen-evolving over-potential at the surface of chromium
electrode at different temperatures and current densities with pH=2.1 (V)

) Temperature (°C)
Dy (Aldn?)
30 35 45 50 55
10 1.138 1.115 1.088 0.834 0.721
12 1.168 1142 1.115 1.066 0.812
14 1.190 1.163 1.139 1.102 1.010
16 1.213 1181 1.164 1.126 1.092
18 1.237 1.202 1.190 1.153 1125
20 1.258 1.226 1.211 1.174 1.152
3.6
161 k,=0.3135, b,=0.8366, T,=30°C
"7 | k,=0.3486, b,=0.7725, T,=35°C
[ k;=0.4125, b,=0.6773, T,=45°C
1.2 | k,=0.5088, b,=0.5123, T,=50°C
| k;=0.5701, b,=0.4048, T,=55°C
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Fig.5 The Tafel relation of polarization curves at
135 different temperatures
b=(1.35-a)/1.72
4 pH=2.1

Table4 The dopeand intercept of polarization curve Tafel plotsin sulfate solution
at different temperatureswith pH = 2.1

Temperature (°C) 30 35 45 50 55
Intercept (a) 0.8366 0.7725 0.6773 05123 0.4048
Slope (b) 0.3135 0.3486 0.4125 0.5088 0.5701
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Hydrogen Evolution on the Surface of a Chromium Electrode at High Current Density
ZHANG Xiao-shun, JANG Xiao-jun
(Anshan Institute of Iron & Steel Technology, Anshan, Liaoning 114002, China)

Abstract: At the high current density of 7.5~20 A/dm? for chromium electrowinning, the polarization curves of
hydrogen evolution on a chromium electrode at the conditions of 30~55°C and pH=2.1~2.5 were obtained to explore
the electrochemical process of hydrogen evolution at high current density. It was found that the potential of hydrogen
evolution decreases with the increase of temperature and decrease of pH. The polarization curves are shifted toward
more negative when adding (CHs3)sNCy¢Hz3Br (CTMAB) in the sulfate solution. It is shown that the CTMAB can
suppress hydrogen evolution moderately. When el ectrowinning chromium in the solution with 20 mg/L CTMAB, the
current efficiency is increased by 8.1%. A series of data of over-potential on the chromium electrode at different
temperatures with pH=2.1 was obtained. All the Tafle plots at different temperatures pass through a common point
with the coordinate Igi equal to 1.72 and over-potential to 1.35 V.

Key words: chromium electrode; current density; hydrogen evolution; electrochemistry; anti-hydrogen evolution
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