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ABSTRACT: Molar cyclization equilibrium constant (K,) of poly(alkylene terephthalate)
(PAT) cyclics was calculated by the Monte Carlo simulation on the basis of rotational isomeric
state (RIS) model. The experimental K, of PAT cyclics, which was not clearly explained by
the Jacobson-Stockmayer theory and the method of Flory, Suter, and Mutter, however, was
explained well by the direct computational method with the reaction radius »=0.5<#>1/2
The effect of PAT conformation on K, of PAT cyclics was investigated by changing its sta-
tistical weight parameters, 6, and 0,. K, of PAT cyclics obtained by the direct computation
method with various radii and the radius »=0.5<#*>1/2 was slightly changed with ¢, and ¢,.
Consequently, it was concluded that K, of PAT cyclics is strongly dependent on the configu-
ration of each PAT and affected by the change of its conformation to some extent.

Keywords: poly(alkylene terephthalate) (PAT), cyclic oligomer, molar cyclization equilibrium
constants, rotational isomeric state (RIS) model, Monte Carlo simulation.
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Figure 1. Section of poly(hexamethylene terephthal-
ate) (PAT6) chain in the all-trans conformation.
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Table 1. Structural Parameters for Poly(hexa-
methylene terephthalate)

bond length (A) bond angle
0cc=153 8,=0,=66°
g 0-C= 1.44 03= 610= 67°
£o.c+=134 G4=05= 0= 6,=05=04=70°
¢ C'—@-C':5-74

C* denotes the carbonyl carbon.
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Table 2. Mean Square Dimension Ratio and Cal-
culated Characteristic Ratio of PAT

polymer (<72>o/M)ou® (<P*>,/M)o®  Co®

PAT2 0.933 0.931 4.16
PAT3 0.886 ‘ 0.884 4.02
PAT4 0.871 0.869 4.02
PATS 0.844 0.842 3.94
PATS6 0.879 0.876 4.16

2 by statistical tréatment. ® by Monte Carlo simulation.
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Figure 2. Experimental molar cyclization equilibrium
constants for PAT cyclics.
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Figure 3. Molar cyclization equilibrium constants for
PAT cyclics calculated by Jacobson-Stockmayer
theory.
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PAT2 and PATS3 cyclics calculated by the direct com-
putational method for various radii.
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the experimental data.
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