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Studies on Solid-state Polymerization of PET and

Reaction Kinetics Mechanism
SUN Ya fang » CHEN Shichang » MA Jianping » ZHANG Xianming » CHEN Wenzxing
(National Engineering Laboratory for Textile Fiber Materials and Processing Technology,
Zhejiang Sci-Tech University, Hangzhou 310018, China)

Abstract: The solid-state polymerization reaction (SSP) of polyethylene terephthalate (PET) was
studied under vacuum or nitrogen conditions. Its reaction kinetics was discussed through analyzing the
changes of intrinsic viscosity and the carboxyl group content of PET. The experiment results show that the
intrinsic viscosity of PET increased with the increment of the reaction temperature and time. However, the
carboxyl content reduced continuously. When the reaction started, intrinsic viscosity changed slowly due
to low reaction temperature. As the reaction temperature increased gradually, by-products such as water
and glycol were removed from the reaction system fast by nitrogen or vacuum, so the intrinsic viscosity
increased rapidly. When the temperature was higher than 230 °C, intrinsic viscosity growth trend got
slower, because PET samples were easily bound to limit discharge of micromolecules. Reaction kinetics
research results show that solid-state polymerization reaction conformed to second order kinetic model. At
the same time, the solid-state polymerization reaction rate and the activation energy were calculated in the
study according to Arrhenius equation.

Key words: polyethylene terephthalate(PET); solid-state polymerization; reaction kinetics; intrinsic

viscosity; terminal carboxyl
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