Polymer(Korea) Vol 24, No. 2. pp 182-193 (2000)

RIS E2¢ o &3 e dAAujd=gao| =2
BY 38 L)unid BP AT
A% - FEL o

Agiehn g et AR AT, *ad e Fone 4a3e
(19994 39 312 %)

-

A Study on the Equilibrium Cyclic Oligomer of
Poly(alkylene terephthalate) by Using RIS Model

Ji Ho Youk and Dong H Yoo'*
Department of Fiber and Polymer Sci.. Seoul National University, Seoul 151-742, Korea
*Department of Textile Engineering, College of Engineering,
Chonnam National University, Kwangju 550-757, Korea
Ye-mail : diyoo@chonnam.ac.kr
(Received March 31, 1999)

2 o ZejgZddgzgeol e (PAT)el 2] g2)muje] £ me|3} ¥+ (molar cyclization
equilibrium constants)E 3]& o|A Al (rotational isomeric state) (RIS) m®d] ols)
Monte Carlo 2Al2 R €] <t} Jacobson-Stockmayer o] £} o] & 29% Flory, Suter, 1]
3L Muttere] Wgo 2 2zt PATY 2] g2lanie getsl 232 & Mdd 4 glch RIS
22 ojgd Ay Ao zE WEARE r=05</>"?2 FolF B S0l BE PATH sl
A Aol Ante 2 gaviel REE T £ 2t PATS Jigele) wslo) ge 2
el3l 4ol Wstg nAs}y] st PAT ghEQe] 2o S$AY 71EY 6,3 6,8 W3A7A
Azt PAT & 123l A& 73l o) wreAae) r=05</>"22 438 A2 ¢
7 0,9 ¥l BE PATS ¥ 2] gejuoje] gafo] ozt W)= s 2 BEE Oz
A=A ZF PATS] & 14 A el goll olsll A Loz 2] 55 YA
Heo] Bislo)] M E thas o Eigig=

z°

8 34 Foid
1) 7

38 . 1

3l
© “

e dere A

o

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 »=05<#>1/2
The effect of PAT conformation on K, of PAT cyclics was investigated by changing its sta-
tistical weight parameters, 6, and g,. K, of PAT cyclics obtained by the direct computation
method with various radii and the radius #=0.5<7">"? was slightly changed with ¢, and o,.
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) (PATS6) chain in the ali-trans conformation.
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Table 1. Structural Parameters for Poly(hexa-
methylene terephthalate)

bond length (A) bond angle
fcc=153 0 6,=66°
0oc=144 =8,,=67°
loc=134 6,=6-= 05 0,=0y=04= 70°

cpc=574
C* denotes the carbonyl carbon.
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Table 2. Mean Square Dimension Ratio and Cal-
culated Characteristic Ratio of PAT

polymer (<#7> /M) (<FP>,/ M)t Cot

PAT2 0.933 0.931 416
PAT3 0.886 0.884 402
PAT4 0.871 0.869 402
PATS 0.844 0.842 3.94
PATG 0.879 0.876 4.16

by statistical treatment. ® 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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for various radii; (a) 6;=0.3, 6,=1.39, (b) 6,=0.7, 0,=1.39, (c) 6,=0.5, 3,=1.09, and (d) 6,=0.5, 0,=1.69.
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