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Abstract: The preparation of copolyester from dimethyl terephthalate (DMT), ethy-
lene glycol (EG) and 1,4-butanediol (BD) by melt polycondensation process andits solid
state polycondensation process has been studied. The compositions of copolyester have
been determined by NMR spectroscopy. In the melt polycondensation process, the
glass transition temperature (Tg) and melting temperature (Tm) was decreased with the
increase of BD contents of copolyester. In the solid state polycondensation, the reac-
tion rate was found to be dependent on the reaction time, temperature and BD contents
of copolyester. Increasing reaction rates, the contents of carboxyl end groups are de-
creased. By the solid state polycondensation double melting endotherm peaks are ap-
peared and discussed. The change of crystal structure was not observed during the
solid state polycondensation but the crystallinities are increased with the increase of
reaction rate. -
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Table 1. Compostitions and Intrinsic Viscosities
of the Copolyester

Feed Composition NMR Compo-

{mole %) sition (mole %)
Polymer : Viscosity
BD EG BD
PB2.5 9.5 2.5 983 L7 0.64
PB 5 9.5 5 9.9 4.1 0.52
PB 10 9.0 10 9.2 8.8 0.56
PB 15 85 15 86.3 13.7 0.55
PB 25 75 25 7.8 23.2 0.60
PB 35 65 3 67.5 32.5 0.58
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Fig. 1. Effect of mole fraction of BD unit on
Tm of BD unit containing copolyester.

Polymer(Korea) Vol. 9, No. 5, October 1985



Copolyester PET / (BD)T 2] =al&gt

A|71A slel 2 o)

golm, gt

e bgo] sk w
TE uAY ddol4 Al )
dToll FekrlEo] LA3E S et x5}
U837 s Fojeh. AME PET & 7A-9: 150
T 2ol A dbgo] Aats & Aoz otedr 9
o, FHHLEE AY 999 AR} 5~
NT7HF % Lol Ag =T Yrt wefs
BD &afo] 8.8%13l FFHAIE L3t upg
<+X& 180, 190, 200, 210C & Hs}wm, ut
AZEE 1447 ol B TRk}, A2te 2
ol 4} Hb-gAI 7kl W2 HE 9 W3S Fig, 20l
vERW 9l ok

2ol 4 B dbZAIzE oF 1042472 E 4]

H1 ofo of

Zboll wel Ao Frbsielst vk $4|7ko)
447 HE Azl HS4Es koW e 2
T ek olw AT o] wiAA ddalA &

O 180T

A 190T

2 of ® 200T

A 210T

el
[3))
T

Viscosity

1.0

0.5+

Reaction time (hr.)

Fig. 2. Viscosity vs. reaction time for solid-
state polycondensation of PET/(BD)T
(90 : 10) copolyester for different reac-

tion temperature.
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Fig. 3. Viscosity vs. reaction time at 210C

for solid-state polycondensation of co-
polyesters for different BD content.
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Fig. 4. Carboxyl end group vs. reaction time.
for solid-state polycondensation of PET
/(BD)T (90: 10) copolyester for differ-

ent reaction temperature.
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Fig. 6. X-ray diffractometer scans of PET/
(BD)T (90: 10) copolyesters which had
been reacted at 210°C for (A) 1.5hr,
(B) 3hr, (C) 5hr, (D) 7hr.
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