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Catalytic synthesis of polypropylene terephthalate with ion-exchange montmorillonite
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(1. Chengdu Institute of Organic Chemistry, Chinese Academy of Sciences, Chengdu 610200, China; 2. University of Chinese Academy of Sciences,
Beijing 100049, China; 3. Chengdu Organic Chemistry Co., Ltd., Chinese Academy of Sciences, Chengdu 610200, China)

Abstract : To address the problems such as the toxicity of tin-antimony metal-based catalysts in polyester synthesis and the
yellowing of polyester caused by titanium-based metal catalysts, taking advantage of the interlayer openness and easy adsorption of
montmorillonite (MMT), a method was developed, in which sodium-based MMT (Na-MMT) was used as the matrix, Zn** and AI**
were introduced through ion exchange to enhance the catalytic activity of Na-MMT and polypropylene terephthalate (PTT) was cata-
lytically synthesized by using zinc ion-exchange montmorillonite (Zn-MMT), aluminum ion-exchange montmorillonite (Al-MMT)
and Na-MMT as catalysts. The structure of the catalyst was characterized by X-ray fluorescence spectrometer, X-ray difftometer,
Fourier transform infrared spectrometer, and etc. It is found that the pore structure changes of AI-MMT and Na-MMT are relatively
small, while the specific surface area and pore volume of Zn-MMT decrease and the pore diameter increases, which is conducive to
the contact between reactant molecules and active sites. Therefore, Zn-MMT has the highest catalytic activity. The optimal reaction
conditions are that the dosage of Zn-MMT is 0.08wt%, the polycondensation temperature is 260 °C, and the polycondensation time
is 2.5 h. The characteristic viscosity of the prepared PTT is 0.919 dL/g, and the content of terminal carboxyl groups is 17.416 mol/t.
Compared with butyl titanate, the intrinsic viscosity of PTT synthesized by Zn-MMT is increased by 19.5%, while the content of
terminal carboxyl groups decreased by 49.79%. The reason is that the presence of aluminum element compensates for the difference
in polymerization and depolymerization activity of zinc element.

Keywords : montmorillonite ; catalysis ; polypropylene terephthalate ; intrinsic viscosity ; condensation polymerization
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Fig. 4 Nitrogen adsorption-desorption isotherms and pore size distribu-

tion diagrams of MMT before and after modification
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Tab.1 Pore structure of MMT before and after modification
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Fig. 7 Influence of Zn-MMT amount on intrinsic viscosity of PTT
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”

S,

and TBT
CEG value/
. -1 . -1
Catalyst [n)/(dL-g ) M /(g-mol™) (mol-t"")
TBT 0.769 22 181 34.684
Zn-MMT 0.919 27 565 17.416

Notes: [n] is intrinsic viscosity, contribution of polymer molecules
to viscosity of a solution in a specific solvent; M, is an average molecu-
lar weight value calculated based on measurement results of intrinsic
viscosity through Mark—Howink equation; CEG value is content of
carboxyl functional groups present at the end of the polyester polymer
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