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The Use of Indium Chemicals in Alkaline Battery Manufacturing

Indium is commonly used in the manufacture of
alkaline batteries. Indium functions by coating
the individual zinc particles of the cathode with a
thin coating of indium metal. When the battery
is under electrical load (discharging) the indium
coating controls the zinc reaction and results in

uniform zinc metal dissolution during the reaction.

This improves battery efficiency, adds lifetime
to the battery, reduces outgassing, and protects
the battery from rupture. The only alternative
materials available are Hg and Cd, both of which
are highly toxic and have been banned for use in
batteries in most countries.

Indium is used primarily used as an indium
chemical in the potassium hydroxide electrolyte,
but the metal can also be alloyed with the zinc
powder at approximately 500 ppm and plated on
the brass anode collector pin.

Indium chemicals for use in the potassium hydroxide
electrolyte fall into two classifications, soluble
and insoluble. Soluble chemicals include indium
trichloride and indium sulfate. When solutions of
these chemicals are added to the electrolyte they
react with the potassium hydroxide and form
extremely fine particles of indium hydroxide
in-situ. Insoluble chemicals include indium
hydroxide, indium oxide, and indium acetate.
These chemicals are added to the electrolyte

and do not react with the potassium hydroxide.
All variations are used by various alkaline battery
manufacturers, and the specific chemical is
usually proprietary to a given battery manufacturer.
In the case of insoluble indium chemicals it is
important to use a very fine particle size. The
smaller the particle size, the larger the surface
area there is available for the chemical reaction.
Hence the particle size controls the speed of the
reaction.

Since power is time dependent, the battery that
has the faster reaction time can generate the
higher power.

Therefore, we recommend that battery companies
using our indium oxide chemicals choose the
smaller particle size of Type B powder (primary
particles range from 0.1 to 1.0 um in diameter;
agglomerates size up to approximately 6 ym)
for faster reaction times and, ultimately, more
power.

For more information about battery chemistry
and indium chemicals, please contact technical
support engineers:

James Slattery — jslattery@indium.com
Michael Murphy — mmurphy@indium.com

Michael Xing — mxing@indium.com
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