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ABSTRACT: The formation of cyclic oligomers via ester interchange reaction in PET was
simulated by Monte Carlo method on the basis of rotational isomeric state(RIS) model. A PET
chain having 100 repeat units was generated in real space by using the statistical weight pa-
rameters of 6,(0.5) and ¢,(1.5) determined by Flory, and then the generation probability of each
cyclic oligomer was calculated by comparing the end-to-end distance of corresponding linear
oligomeric segments to be reacted. In ester interchange reaction, even numbered cyclic oligomers,
especially cyclic tetramer, were generated predominantly. But the change of statistical weight pa-
rameters slightly affected the formation of cyclic oligomers. It is concluded from this finding and
the well known result of cyclic oligomer components that cyclization occurs mainly at hydroxyl
chain end in the melt state.

Keywords: poly(ethylene terephthalate) (PET), cyclic oligomer, ester interchange reaction, rota-
tional isomeric state (RIS), Monte Carlo simulation.
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Figure 1. Section of PET chain in all-f7ans confor-
mation.

Table 1. Structural Data of PET

bond length (A) bond angle

¢.c=153 6, = 6,=66°
loc=144 63 = 65 = 67°
0.c+=1.34 6y = 65=170°
 crpe»=5.74

C*: Denotes the carbonyl carbon,
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Figure 2. Variation of mean square dimension ratio
as a function of statistical weight parameter (a) o, and
(b) g, ;(O) simulated, (A) calculated.
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Figure 3. Distribution of the end-to-end distance of
linear PET oligomers; (——) tetramer,
hexamer.
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Figure 4. Generation probabilities of respective cyclic
oligomer components as a function of the end-to-end
distance of two linear oligomeric segments to be ester in-
terchanged ; (O) 05 A, (@) 1 A, (A)15A,(A)2A.
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Figure 5. Generation probabilities of respective cyclic
oligomer components as a function of statistical weight
parameter o, at 6,=1.5;(Q0) 0,=0.3, (@) 6,=04, (&
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