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Humidity-Sensitive Characteristics of Ceramic Coating Prepared
by Thermal Spraying Method Using Calcination Powder Recovered
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Surface properties and humidity-sensitive characteristics of ceramic coating prepared by thermal
spraying method using TZC, which is a calcination powder recovered from waste dry batteries, as law
materials have been investigated. It was found that the ceramic coating consists of two kinds of grains:
one is flat, and the other is globular-shaped grain covered with extremely fine zinc oxide particles. As -
the latter grain has porous layer (—80nm in diameter), the coating shows a little porous characteristics.

Electrical resistance of the ceramic coating was affected considerably by humidity, and it changed by
three orders of magnitude with an increase in relative humidity (rh) in the range 0 to 84% rh. In
addition, the electrical resistance of the ceramic coating was reduced rapidly in humidity range 53%-
84% rh. It was suggested that capillary condensation of water vapor took place in surface nano-size
meso-pore described above. These unique humidity characteristics would be applied to a “warning

device for dewing”. '
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Table 1 Relative humidity (th) standard using satarated
solutions of various salis at 25 C.
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Fig. 1 SEM photographs of the surface of IZC coating,.
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Fig. 2 Pore size and volume distribution of 1ZC coating.
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Fig. 3 Humidity-sensitive characteristics of IZC coating with
thickness 130 um (&, &), and 392 xm (<, €) ; DC
resistance (&, $), and AC impedance (&, €).
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Fig. 4 Response characteristics of AC impedance on
humidity change.
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Fig, 5 Temperature dependence of AC impedance for 1ZC
coating.
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