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Nickle Electrodesfor High-temper ature Proton-conducting Electrolytes. Prepa-
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Abstract: Nickel layers were deposited on the surface of high-temperature proton-conducting CaZrgelny 105 (CZI)
electrolytes by an electroless plating technique. Effects of acid etching and reduction processes on electrode surface
morphology and electrolyte adherence to electrodes were investigated by SEM observation. The results showed that
the electrodes prepared by a two-step electroless plating process in HNO;-HCI etching solution with hydrazine re-
ducing agent were uniform and well connected to the electrolyte surface. Conductivity and proton transport rate
between Ni-CZI symmetric cell and Pt-CZI symmetric cell were compared by electrochemical impedance spec-
troscopy and concentration cell test. The total conductivity of the Ni-CZI symmetric cell was 4.131x10™* S/cm at
800°C, and the proton transport rates of the Ni-CZI symmetric cell were all aimost 100% at the operating tempera-
ture higher than 400°C. The nickel electrode prepared by two-step electroless plating was achievable at low cost and

had a comparable catalytic performance to that of platinum electrode, indicating it a promising candidate to replace
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the noble platinum catalyst electrode.

K ey words: electroless plating; nickel electrodes; high-temperature proton-conducting electrolytes
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Fig. 4 Cross-section and surface morphology of electrodes after electroless plating for different periods
(a) One-step, 1 h; (b) Two-step, 0 h; (c) Two-step, 0.5 h; (d) Two-step, 1 h; (e) Two-step, 1.5 h; (f) Two-step, 2 h
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