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Table 1  Raw materials mole ratio for organic silica sol preparation 

Number Silicon source components Components mole ratio (mol/mol) 
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Fig.1  FTIR spectra of dried silica sol modified with different 

coupling agents (a- TEOS, b- TEOS+KH570, c- TEOS+ 

KH570+A171) 
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Fig.2  TEM images of organic silica sol modified with different 

coupling agents: (a) TEOS, (b) TEOS+KH570, and (c) TEOS+ 

KH570+A171 
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Fig.3  Surface SEM morphologies for dried and sintered film of silica sol modified with different silane coupling agents 
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Fig.4  Section SEM morphologies for dried and sintered film of silica sol modified with different silane coupling agents 
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ª 5  {|>?OPMN��V� 

Fig.5  Surface elements distribution of the dried sol film: (a) Si, (b) O, (c) C, and (d) Zr 
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Fig.6  Section elements line scan photo of the sintered 

sol film 
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Fig.7  Hydrogen desorption TPT curves of ZrH
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Fig.8  Backscattered electron image of iso-ZrH
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 section 

held at 600  for 15�  h under CO

2

 atmosphere 
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Fig.9  Backscattered electron image of Si-ZrH
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 section held 

at 600  for 15�  h under CO

2

 atmosphere 
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Structure and Performance of KH570/A171 Modified Silica Sol Film 

on Zirconium Hydride Surface 

 

Wu Ming, Chen Yang, Yan Guoqing, Peng Jiaqing, Sun Yupu, Wang Lijun 

(General Research Institute for Nonferrous Metals, Beijing 100088, China) 

 

Abstract: Silane coupling agent modified silica sol was prepared with ethyl silicate (TEOS), 3-Methacryloxypropyltrimethoxysilane 

(silane coupling agent KH570) and vinyl trimethoxy silane (silane coupling agent A171) as main raw material, and then modified silica sol 

film on zirconium hydride was made by a dip-coating method. FTIR analysis shows that the coupling agent could participate in the 

copolymerization reaction of the sol effectively. TEM analysis indicates that it is advantageous to refine colloidal particle size, improve and 

maintain the affinity between them as KH570 and A171 are added one by one into the sol. SEM analysis reveals that dried crack-free sol 

film could be prepared on zirconium hydride substrate using KH570 and A171 modified silica sol. Micro cracks exist on the sintered sol 

film but without apparent flaking. Elements distribute evenly on the surface of the sol film in which residual carbon exists after sintering. 

Thermal hydrogen release experiment in vacuum demonstrates that the preparation of sintered sol film on zirconium hydride could resist 

hydrogen permeation. In CO

2

 atmosphere at 600 °C, oxygen diffusion could be also hindered by the sintered silica sol film, which shows 

oxidation resistance for zirconium hydride substrate. 

Key words: sol-gel; modified silica sol; zirconium hydride; hydrogen permeation resistance film; antioxidant; silane coupling agent 
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