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Simulation detection and mathematical modeling for the release of tetrachloroethylene

in commercial dry cleaning
LIU Yidan' FU Kejie' > MA Mingbo' BAO Qibei* ZHOU Wenlong'
(1. Silk Institute College of Materials and Textiles Zhejiang Sci-Tech University Hangzhou 310018 China;
2. Textile Testing Center Ningbo Entry-Exit Inspection and Quarantine Bureau Ningbo 315199 China)
Abstract: The modern medical research indicates that tetrachloroethylene has a toxic side effect on the human body
and residual tetrachloroethylene on the clothes after dry-cleaning is hard to be released completely. Therefore
security monitoring is necessary. The experiment simulated the environment of clothing storage and placement in daily
life to research the release behavior of tetrachloroethylene. The effects of temperature in closed environment on the
release of tetrachloroethylene residues were studied by bagged sampling method and cubic environment chamber
testing. The results show that tetrachloroethylene volatilizes faster and more completely with higher temperature in a

—(b+ev)

suitable range. A negative exponential function model of f=(a -d) - e '+ d for tetrachloroethylene residues
was built at different wind speeds in the open environment. Residual trend release rate and effective lifecycle of
tetrachloroethylene in cotton polyester silk and mink were explored to provide guidance for wearing safety. It is
found that tetrachlorethylene in the silk fabrics volatilizes most fast and completely after the dry cleaning and silk
fabrics are more suitable for dry cleaning.
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