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Fabrication and properties of Calcium-aluminate electride thin films using
by sol-gel process
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Abstract The Calcium-aluminate electride thin films on the quartz substrates was coated by sol-gel process. The
crystallization of the CI12A7 thin film was observed at 800°C and high density C12A7 thin film was achieved on heat
treatment at 1,200°C for 1hour. The reduction heat treatment of C12A7 thin film could be converted from insulator to
conductor and the electrical conductivity was 120 S/cm in the CI12A7 thin film heat treated at 1,200°C with H, gas for
48 hours.
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Fig. 1. The formation of chelated aluminum alkoxide by the
reaction of aluminum tri-sec-butoxide with ethyl acetoacetate.
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Fig. 2. The formation of alumina sol by the hydrolysis of
chelated aluminum alkoxide.
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Fig. 3. TG/DTA diagram of dried C12A7 gel powder.
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Fig. 4. XRD patterns of C12A7 thin film heat treated at different
temperatures for 1 hour.
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Fig. 5. SEM images of C12A7 thin film heat treated at different
temperatures for 1 hour; (a) 800°C, (b) 1,000°C and (c) 1,200°C.
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Fig. 6. Photographs of C12A7 thin film; (a) before heat treat-
ment and (b) after heat treatment with H, gas at 1,200°C for
48 hours.
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Fig. 7. The electrical conductivity of heat treated C12A7 thin
films at 1,200°C with H, gas for different time.
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