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Preparation of the ZrOCl,-Doped Phosphosilicate Gels by Mechanical Milling

HU Lin-Na' HE Jun-Hua'? PENG Hui-Fen™”
('School of Chemical Engineering, Hebei University of Technology, Tianjin 300130, China)
(*Chengdu Sepmem Science & Technology Co., Ltd, Chengdu 610091, China)
(School of Materials Science & Engineering, Hebei University of Technology, Tianjin 300130, China)

Abstract: Proton conductivity of phosphosilicate gels was greatly decreased due to precipitation of H;PO, during
holding under humid conditions. Therefore, modification to the gels by doping was frequently adopted for the
purpose of increasing their chemical durability. Our researches revealed that doping of ZrOCIl, could improve
proton conductivity of the phosphosilicate gel by sol-gel process, and that maximum proton conductivity was
reached at a ZrOCl,-8H,0 content of 0.97%. Based on this, this paper reported preparation of the ZrOCl,-doped
phosphosilicate gel by mechanical milling. Our results proved that mechanical milling could increase proton
conductivity of the mixture of starting materials, and that the maximum proton conductivity, o=2.4 S-m™, was
obtained at the milling time of 10 h. This value was the same as that of the sol-gel-prepared one with same
compositions. However, proton conduction activation energy of the former was higher than that of the latter, main
reason for this was that there existed some difference in microstructure. *'P NMR measurements indicated that the

ball-milled samples, especially the MM10 h one, showed good chemical durability.
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Fig.1 Temperature dependence of proton conductivity of
the mixture of phosphosilicate gel and ZrOCl,-
8H,0 after mechanical milling at 200 r-min™'
for different time
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Milling time / h
“O” and “[]”denote the proton conductivity and proton con-
duction activation energy, respectively, of the ball-milled samples,
“@” and “I” the proton conductivity and proton conduction ac-

tivation energy, respectively, of the sol-gel-prepared one
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Fig.2  Variation of proton conductivity at 130 °C and
proton conduction activation energy of the

samples in Fig.1
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