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The Effect on Zinc-Silver Batteries of Using Low-Polluting Metallic
Compounds During the Immersion Electroless Plating Process of Zinc Electrodes

Abstract

Because the electrolyte solution used in an alkaline battery is a concentrated KOH solution, the zinc
electrode in such a battery undergoes both a charging reaction and a corrosive reaction with the alkaline
solution. The corrosive reaction not only reduces the lifetime of the battery but also produces hydrogen,
which can cause the battery to explode and burn. Most of the zinc alkaline batteries currently on the market
use mercury plating on the zinc electrode to increase its resistance to corrosion. To reduce corrosion of the
zinc electrode in an alkaline battery and to avoid the use of toxic mercury, this study aimed to design a device
to measure the quantity of hydrogen gas produced during the charging of a zinc-silver battery. We plated the
zinc electrode with the immersion electroless plating method, using several different kinds of low-polluting
anticorrosive additives (metallic compounds such as lead, tin, and indium) instead of mercury. We also used
the vacuum immersion electroless plating method and added zincate ion into electrolyte solution to reduce
further the quantity of hydrogen produced. The results of the experiment revealed that either a 10:1 or 100:1
ratio of lead to tin under optimal conditions will yield much better results than mercury.
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