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Abstract : For the modification of polyethylene terephthalate(PET) the butanediol(BD) isomers,
1,2-BD, 1,3-BD or 1,4-BD were introduced as third components. Copolyester was prepared
from dimethy! terephthalate(DMT), ethylene glycol(EG) and BD by melt polycondensation
method with varying the amounts of EG and BD. The chemical structure of the copolyester
was confirmed and the composition of the copolyester was determined by nuclear magnetic
resonance spectroscopy (NMR). Thermal properties obtained with differential scanning calorimetry
(DSC) were discussed in terms of structural differences, particularly the effects of composition
and chain flexibility. The melting temperature(Ty) of the copolyester was decreased with
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increasing mole % of BD units and correlated with Flory’s equation. The glass transition

temperature(Tg) and the crystallization temperature(T:) of the copolyester were decreased
with increasing mole % of BD unit. The effects of BD units on the cold crystallization
temperature(Tc) were dependent on the structure of BD. The degree of crystallinity measured

by density was decreased with increasing mole % 1,3-BD unit, while moisture regaining

of the copolyester was increased with increasing mole % of 1,3-BD unit.
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Fig. 1. NMR spectra of PET(T ), PBT-1,2(1I) and
P(EG / 1.2-BD)T (70mole % / 30mole %)(1 )-
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Fig. 2. NMR spectra of P(EG / 1,2-BD)T with different
compositions of diols. EG/1,2-BD(mole%
/mole%) : (1), 96/4: (1), 92/8: (M),
95/5: (IV), 85/15: (V), 77/23:(¥), 70
/ 30.
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catalyst ; (O), P(EG / 1,3-BD)T by Ti catalyst
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Fig. 5. Effect of BD content on the glass transition
temperature of copolyester. ((J]), P(EG/ 1,
2-BD)T; (O), P(EG/1,3-BD)T;(a), P
(EG/ 1,4-BD)T.
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Fig. 6. Effect of BD content on the cold crystallization
temperature of copolyester. ((J), P(EG/ 1,
2-BD)T; (O), P(EG/1,3-BD)T;(a), P
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Fig. 7. Effect of BD content on the (Tcc-Tg) value
of copolyester. (1), P(EG/1,2-BD)T ; (O),
P(EG/1,3-BD)T; (&), P(EG/1,4BD)T.
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Fig. 8. Effect of BD content on the melting temperature
of copolyester. (1), P(EG/1,2-BD)T; (O),
P(EG/1,3-BD)T; (&), P(EG/1,4-BD)T.
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Fig. 10. Effect of BD content on the crystallization
temperature of copolyester. ((]), P(EG /1,
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Fig. 11. Effect of BD content on the (Tm-Tc) value
of copolyester. ((J), P(EG/1,2-BD)T;
(O), P(EG/1,3-BD)T; (&), P(EG/1,4-
BD)T.
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