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Substrate Effects on the Water Absorption of Infrared SiO, Film
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Abstract SiO, films are deposited on Al,O; . JGS3 and Si substrate by electron beam technology. In-situ diffuse
reflectance infrared Fourier transform spectroscopy (DRIFTS) and atomic force microscope (AFM) tests are used to
demonstrate the relationship between the water absorption and the microstructure of the SiO, films. The in-situ
DRIFTS and AFM results indicate that the water absorption is enhanced while number of pores on the film surface
increased. The peaks of absorption center is determined by the surface roughness of the films. Blue-shifted of

absorption are evidently observed while the temperature increased from 25 C to 220 C.
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Fig.1 Water absorption in SiO, films on different
substrates at 25 C
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Table 1  Adsorbed water vibrations in the material of infrared (MIR)"'*

Frequency /(cm™ ', pum) Water type Vibration mode Samples
3430, 2.91 Water molecules Asymmetric, v3 Synthetic hematite
3150, 3.17 OH groups Symmetric, vl Synthetic hematite
3430, 2.91 Water molecules Asymmetric, v3 MgO
3135, 3.19 OH groups Symmetric, vl MgO
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Fig. 2 Transmission of SiO, films on different substrates in the thermal progress
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Fig. 3 Atomic force microscope (AFM) pattern of SiO, films on different substrates
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