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Qu Wentao', Wang Zewei', Zhong Lei’, Zhang Dan', Chen Yifan'
[1. Mechanical Engineering College, Xi'an Shiyou University, Xi'an 710065,China; 2. First Branch of Shaanxi Yanchang
Petroleum (Group) Pipeline Transportation and Gas Transportation, Yan'an 716000, China]

Abstract : In order to solve the problem of pipe sticking caused by the reduction of effective flow area in the pipe and the
shape change of the internal section of the pipe during the operation of the existing pig, a water-soluble polyvinyl alcohol (PVAL)
composite material was developed for the pig. The water soluble PVAL composites were prepared by melt blending method using
PVAL and glycerol as substrates, starch, esterified starch and lignocellulose as additives respectively. The molecular structure, micro
morphology , thermal stability, surface hydrophobicity , mechanical properties and dissolution properties of the water-soluble compos-
ites were studied by Fourier infrared spectroscopy, scanning electron microscopy , thermogravimetric analysis, differential scanning
calorimetry, contact angle measuring instrument, universal tensile testing machine and immersion dissolution method. The results
show that the stability under high temperature and mechanical properties of the composites are improved, and the solubility and
surface hydrophilicity of the composites are decreased after mixing different additives. The water-soluble composite added with
esterified starch has excellent comprehensive properties. The hot melting temperature is 114.6 °C, the quality retention rate at 200 °C
is 81.28%, and the thermal stability is high. The mechanical properties are excellent, the tensile strength reaches the maximum of 2.0
MPa, the stability of operation in the liquid environment is enhanced, the water contact angle is 29.5°, the surface hydrophilicity is
the lowest, and the weight loss rate reaches 26% after soaking in the pure aqueous solution at room temperature for 1.5 h. The
research results can provide a new solution for material selection and development of water-soluble pig.
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