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ABSTRACT: Rechargeable Zn/Mn02 alkaline
batteries are a promising technology for grid storage
applications. Here, a commercial ceramic sodium ion

conductor which is impervious to zincate [Zn(OH)42-

] a contributor to Mn02 cathode failure, is evaluated

as the battery separator. Reducing the thickness of

the ceramic conductor to 0.5 mm by mechanical

means provided a lower total resistance of 9.8 Q.

Analytical measurements failed to measure any

Zn(OH)42- transport. For a 5% DOD at a C/5 rate,
the cycle lifetime was increased by over 22% using

the thinned ceramic separator compared to traditional

Celgard and cellophane separators. Experiments

showed limited amounts of zinc species on the
cathode utilizing the ceramic separator, consistent

with its prevention of Zn(OH)42- transport through

the separator.
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well as Zn diffusion coefficients from ICP-MS
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(LEFT) SEM image of EMD cathode after cycling with Celgard +

Cellophane separator, 0.5 mm NaSICON membrane, or 1.0 mm NaSICON

membrane. EDX mapping Zn for EMD cathode on left. EDX survey for

the atomic % of elements found in EDX mass.
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SEM images of a pristine NaSICON disc and NaSICON membrane

cycled in 30% NaOH with increasing magnification from left to right
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PConclusion

This work suggests that a decrease in the

NaSICON membrane thickness (and hence

resistance) will make this work more practical.

However further decrease in NaSICON
membrane thickness will result in brittle

membranes that may break at low stress levels.
Thus a new research space is needed that can

focus on hybrid materials that incorporate

NaSICON-G4-a---1,thr analogue with soft flexible

materials that can be reduced to

thicknesses/resistance values necessitated by
Zn/Mn02 batteries for grid storage and still

impede the transport of Zn(OH)42-.
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