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Crystallization behavior and surficial properties of thermo-oxidative crosslinked polyphenylene sulfide films
ZHAO Bin, XU Meng, WANG Chao, BAI Yiqing, QUAN Hui, LU Hongchao, GAO Dali
[Sinopec (Beijing) Research Institute of Chemical Industry Co., Ltd., Beijing 100013, China]

Abstract : Polyphenylene sulfide (PPS) is prone to thermo-oxidative crosslinking during thermoplastic processing. Investigat-
ing the impact of this phenomenon on the crystallization behavior and surface polarity of PPS materials can effectively guide the
preparation and application of high-performance PPS-based films and its composites. Therefore, the effects of crosslinking degree on
crystallization behaviors and surficial properties of two types of PPS cast films with the similar melt flow rate and different crosslink-
ing capabilities were systematically investigated, utilizing strategies including non-isothermal and isothermal crystallization kinetics,
in-situ observation of crystallization process, contact angle and surface energy analysis. The research results are found that differenc-
es in crosslinking capability can lead to significant variations in crystallization behaviors. A moderate increase in crosslinking degree
results in significantly enhancement of the crystallization rate without substantially reducing crystallinity, whereas excessive cross-
linking significantly inhibits both the crystallization rate and crystallinity. With the increase of crosslinking degree, the crystal
morphology of PPS cast films is transformed from large-sized and low-density spherulites to small-sized and high-density spheru-
lites, while the range of the crystallization temperature narrows first and then widens. All above phenomena are primarily associated
with the non-monotonic variation of crystallization rate constant and Avrami exponent. Additionally, thermo-oxidative crosslinking
reduces the surface hydrophilicity of PPS, as evidenced by the increase in contact angles of water and glycerol on the film surface
and the decrease in surface energy, and also continuously increases the yellow index of the films, indicating that rational control of
the crosslinking time is meaningful for regulating the surficial properties of the films.

Keywords : polyphenylene sulfide ; cast film ; crystallization kinetics ; crosslinking ; surficial property
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Fig. I Thermo-oxidative crosslinking and primary physicochemical properties of PPS films
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Fig. 2 Non-isothermal crystallization behaviors of PPS films.
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