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E1 Pd/Mm #HLEERRREEEN AFM B
AFM photograph of the Pd/Mm (mischmetal) film electrodes

Fig.1

(a)as-prepared (2. O m x 2. 0 pwm), (b)3D image after electrochemical test(1. 0 wm x 1.0 pm x 0. 1 wm)
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Fig.2 Cyclic voltammagraph of Pd/Mm film

electrode

scan rate: 10 mV /s; curve a: first scan; curve b: second scan
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Fig.3 AC impedance spectrum of Pd/Mm film

electrode under various DC bias
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Table 1  Fitted kinetic parameters
DC bias(mV) R R: 10"+ (CPE:. - T) CPE: - P Rn 10" * (CPE. - T) CPE. - P
0 75.76 40.75 1. 1081 0. 64985 749.7 5.1816 0. 86321
-50 73.91 48. 80 2.2254 0. 56430 861.3 4. 7888 0. 88960
- 100 72.40 50. 51 2.8933 0. 52425 958. 3 5.0765 0. 87846
-200 69. 27 56. 57 4. 3869 0. 46370 1119 5.2418 0. 88446
- 300 67.72 59.13 4. 7901 0. 44797 1217 5. 3003 0. 88483
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Fig.4 Equivalent circuit for Pd/Mm film electrodes
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Electrochemical Behaviors of Pd/Mm Rare Earth Film Electrodes in KOH Solution*
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Abstract Pd/Mm(mischmetal) rare earth films were prepared by magnetron sputtering technology, the crystal
structure, morphology and electrochemical behavior of the as-prepared films were investigated by using XRD,
AFM and electrochemical measurement techniques including cyclic voltammetry and AC impedance. The results
showed that Pd coatings is a kind of island structure with 30 ~ 50 nm in size. The electrochemical reduction or oxi-
dation of hydrogen only occurred on the Pd coatings. The electrochemical impedance spectra of Pd/Mm film elec-
trodes was composed of two semi-circles, of which the low frequency zone is corresponded to the solid diffusion
process of H atom in the film, and the high one to the electrochemical reaction on the surface of the electrode. The

solid diffusion process of H atom in the inner rare earth layer is the rate-controlled step.
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