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Preparation and Properties of Ta Doped SnO, Film

Qin Guogiang' Feng Yahong’ Zhang Guanglei'

Yang Liangliang'  Zhang Juanjuan' Ma Yuefeng'
(1. College of Material Science and Engineering Shijiazhuang Tiedao University Shijiazhuang 050043 China;
2. Zhangshi Expressway Construction Office Shijiazhuang 050000 China)

Abstract: Tin oxide ( Sn0,) is a n-type wide band gap semiconductor with unique physical and chemical
behaviors such as high electronic conductivity high visible light transparency and high chemical stability.
Therefore Tin oxide are widely used as photovoltaic materials solar cells gas sensors etc. In this paper sol-
gel method is used to prepared tantalum ( Ta) doped SnO, transparent conductive film on glass substrates. The
tantalum content of is about 8% and the surface morphology of the prepared thin film is very smooth but the
fracture due to the local stress is very clear. The Ta doped SnO, thin films is in the rutile structure. with a high
degree of crystallization. Due to the close ionic radius of Ta’* and Sn**  Ta atom dissolves in the Sn0, lattice to
replace Sn atom resulting in a stable homogeneous solid solution structure. So there is no second phase appea—
ring but its lattice constant is slightly changed.
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Treatment Technology of Karst Cave Bottom of Xinjiping Tunnel

Yang Shengwei

( The 2nd Company of the 16th Railway Engineering Bureau Corporation Tianjin 300162 China)

Abstract: In view of the karst caves existing in the Xinjiping tunnel in the Hu-Kun high-speed railway the
treatment methods of the karst caves are put forward according to the karst development. The technology of con—
crete compact backfilling same as invert arch is used in the zone with shallow karst cave development; the tech—
nology of hole grouting is used in the zone with deep cave development and the technology of grouting consolida—
tion is used in the fluid bowl with much filler. The construction technology of the hole grouting is introduced in
detail which provides the technical guidance to the treatment technology in Xinjiping tunnel karst cave.
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