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Table 1 Sequence, type and dose of implanted ions
Ion dose of each implantation at different ion beam energy/cm™ >
Ha. Ist 2nd 3rd 4th 5th 6th
70 keV 40 keV 20 keV 70 keV 40 keV 20 keV

Al 2x 10" Ni* 1x 107 Ni* 8x 10" Ni*

A2 2x 10" Ni* 1x 107 Ni* 8x 10" Ni* 1x 10" Mo* 5% 10" Mo* 5% 10" Mo*

A4 2x 10" Ni* 1x 10" Ni* 8x 10" Ni* 1x 107 w* 5% 10" W+ 5% 10" W*

c1 1x 107 Mo* 5% 10" Mo* 5% 10" Mo* 5% 10" W+ 3x 10" W+ 2x 10" Mo*

DI 1.3x10""W * 5% 10" W* 5x 10" W+ 5% 10" Mo* 3% 10" Mo* 2x 10" Mo*

D2 1.3x 107 W+ 5% 10" W* 5% 10" W+ 2x 10" ¢*

El 2x 10" Ni* 1x 10" Ni* 8x 10" Ni* 2x 10" Nd* 2x 10" Nd* 1x 10" Nd*

F1 1.3x 107 W+ 5% 10" W* 5x 10" W+ 2x 10" Nd* 2x 10" Nd* 1x 10" Nd*
F2 BTHENHIKLE 0.5 mol/L

elvs SCE)/V
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Fig. 1 Open circuit potential vs time curves for

different electrodes in 0. 5 mol/ L. H,SO4 solution
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Table 2 Electrochemical parameters for different

ion implanted electrodes in 0. 5 mol/ L

H,S04 solution ( (30 1) C)

Electrode Implanted ions almV b/ mV
Al Ni* 758 157
A2 Ni* + Mo" 662 138
A4 Nit+ W* 583 118
C1 Mo" + W* 544 114
D1 W'+ Mo" 625 130
D2 W'+ C 447 100
El Ni* + Nd* 627 125
F1 W'+ Nd* 483 104

Pure Ti 917 161

Pure Ni 813 160
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Fig. 2 Stable cathodic polarization curve
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Table 3 Electrochemical parameters for

differentiation implanted electrodes in

1 mol/ . NaOH solution ( (30 £1) C)

Electrode Implanted ions a/mV b/mV
Al Ni* 1371 139
A2 Ni* + Mo* 1347 135
A4 Ni* + W* 1279 126
Cl1 Mo*+ W* 1314 117
D1 W™+ Mo" 1334 118
D2 W+ C* 1259 108
El Ni" + Nd* 1387 136
F1 W'+ Nd* 1336 138

Pure Ti 1447 149

Pure Ni 941 153
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Effect of ion implantation on

hydrogen evolution activity of titanium electrode

CHEN Fan-cai, ZENG Jiarr huang, ZHOU Harhui, WU Curlan, JIN Jiuw cheng
(Institute of Chemistry and Chemical Engineering, Hunan U niversity,

Changsha 410082, P.R. China)

[ Abstract] The effects of ion implanted process and elements on the activity of hydrogen evolution of industry titanium were stud-

ied. The cathodic dynamic parameters of industry titanium implanted with Ni* , W*, Mo*, C* and Nd* in H,SO, solution and in

NaOH solution were obtained. T he results show that the activity of hydrogen evolution of industry titanium could be improved greatly

by suitable implanted ions and process. Especially, the overlap-implantation of W* and C* can greatly improve the catalytic activity

of hydrogen evolution, and the constant a of T afel equation decreases by 470 mV in H,SOy4 solution. The order of catalysis hydrogen

evolution is W* > Mo* > Ni* > Nd*.

[ Key words] ion implantation; hydrogen evolution activity; titanium
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