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Abstract : The copolyester of polyethylene terephthalate (PET) containing polyethylene
glycol (PEG) unit was prepared by melt polycondensation process and its solid state polycondensation
process was studied. The composition of copolyester was determihed by NMR spectroscopy.

In solid state polycondensation, the overall reaction rate was governed by the reaction

temperature, initial molecular weight and PEG contents in copolyester. The contents of

carboxyl end group was decreased during solid state polycondensation, The change of crystal
structure by the solid state polycondensation was not observed but the crystallinities were
increased with the increase of reaction rate, By the solid state polycondensation, double
melt endotherm peaks were appeared and discussed.
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Table 1. Compositions of Copolyesters

Feed Composition Copolyester Composition®|
C;::ll;';s ter (mole %) (mole %)
EG PEG EG PEG
1 98 2 98.2 18
2 95 5 96.0 4.0
3 93 7 94.3 5.7
4 90 10 91.3 87
S 84 16 86.3 13.7

*from NMR Spectrum,

2| A12¥ A1z 1988Q 29

2 At PEGEF0] 87%% SEHAE A3t
o HbEAIZbel} W& HEe| W3lE Fig 19 vel
WA 2@eA Bm wreAZe] oEk HExe
FEEIT & 13FTEEN FLES B
e gxo wE Wshe IubEQ wkga
o] 271 golyel wa} Her) Folyge =2
Attt PETS A$ ndEgEse Ao AF
2o wlEgol ¥A An? B APE g
e Vel I gtk nAEEL vZdY G
T A e wrgo oste o), w
24 PET/PEG copolymer &= 7AAZ$L5 o
A AR dojy WA ZARo] uwe v)A
8 Fdol Holx1 = FHor FA Y Lo
7] = GA] WA 7o) mal 7HAEr] wiEo)
IFFHEEE A wa gasteE Ao
2 44",
EIBA ML I

Z71EAF g 13FHY SEE ofF B
o] w3A QA ko, FHEol 7] B
o Mg 14FY = IS FE 242E 2
T2 ¥y v AAsetn A4En oo
N7t B3 AR R Aol WMEA @ Re
2 ZE,

Y FHEY £7] Exlgo] Row ooy

Hoh o

ht

09}

Viscosity (d1/g)

0.6 }

0 Ny v 8
Reaction time (hr.)

Fig. 1. Solid-state polycondensation of copolyester
(PET/ (PEG)T) at different reaction tem-
perature . (#)180T, (O)190%t, (&)200%T,
(®)210C.
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Table 2. Density and Crystallinity Values of (PET /
(PEG)T] Copolyester Reacted at 210°C for
Different Reaction Time

Reaction Time Density Crystallinity”
(hr.) (g/cm?®) (%)
0 1.3808 38.2
0.5 1.3830 40.0
15 1.3866 43.0
3.0 1.3878 44.0
5.0 1.3881 44.3
7.0 1.3888 4438

*calculated from density data.
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Fig. 2. Solid-state polycondensation of copolyester
(PET / (PEG)T) using different preconden-

sates at 210C; (O)0.53, (A2)0.72, (@)0.79,
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Fig. 3. Solid-state polycondensation of copolyester
[PET / (PEG)T) with different PEG contents
at 210C : (&)1.8%, ([1)5.7%, (O)8.7%.
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Fig. 4. Carboxyl end group vs. reaction time of copolyester
(PET / (PEG)T)at different reaction tem-
perature : (A&)180C, (O)190T, (A)2007TC,
(®)210°C.
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Fig. 5. DSC thermogram of copolyester ([PET / (PEG)
T] reacted at 210C for different reaction
time ; (2)0, (b)0.5, (¢)0.75, (d)1, (e)1.5 hrs,
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