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Application of Uniform Design Method on Synthesis Process Investigation of PCT

Zhou Jinhua', Gu Mingguang’
(1. China Haisun Engineering Co. Ltd., Shanghai 200031, China ; 2. Yanching Institute of Technology, Sanhe 065201, China)

Abstract : Uniform design method was introduced to optimize melt polycondensation process conditions of poly (1,
4-cyclohexylenedimethylene terephthalate) (PCT) polymerization. Taking molar ratio (n) of CHDM and PTA, melt polycondensation
temperature (7), melt polycondensation time (#) and catalyst concentration (c,,) as variable and intrinsic viscosity [7] of the
synthesized PCT as index. The optimizing experimentation was carried according to the uniform design method of 4 factors in
7 levels, the equation of relationship between process conditions and [#] was obtained according to the experimentation results,
then the best melt polycondensation process conditions were gained from the equation: n=1.9, 7=305.3 °C, =120 min and
C,=1400 pmol / mol PTA. In the best process conditions, the predicted [#] value is 0.83 dL / g, which is consistent with the
experimental test result. Finally, the relationship between each process paramater and [#] were also discussed based on the best
process conditions. The results show that in the range of experimental study, with the increase of n and T, [#] increases firstly and
decreases lastly, with the increase of ¢, [#] first increases rapidly and then it’s increasing trend becomes slow, with the increase of
Ces [17] increases linearly.

Keywords : poly(1,4-cyclohexylenedimethylene terephthalate) ; uniform design ; polymerization ; process condition
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