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Abstract : The crystallization behaviours of poly(ethylene terephthalate) modified by poly
{ethylene glycol) of molecular weight 300( PEG-300) were studied by isothermal and nonisothermal
crystallization. When crystallized nonisothermally, the cold crystallization and the melt
crystallization temperature were much decreased with the content of PEG-300. In isothermal
crystallization, the crystallization rate at a definite temperature was much decreased with
the content of PEG-300, but at the same supercooling the rate was increased by the added
PEG-300 at the content less than 10 mol % and decreased again at the content more than
10 mol %. The Avrami indices at the same supercooling were almost the same and independent
of the content of PEG-300, which shows the crystallization mechanism of copolyesters is
almost the same.
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Table 1. PET / (PEG-300)T Copolyesters

Diol Feed Poiymer Composition] Reduced

Sample PEG PEG Viscosity
EG EG Unit | | , ,

(mol %) 300 {(mol %) 300 Unit sp/c

(mol %) (mol %) | (dl/g)
P-1 100.0 0.0 100.0 0.0 0.66
P-2 98.0 2.0 98.2 1.8 0.65
P-3 95.0 5.0 96.0 4.0 0.73
P-4 93.0 7.0 943 5.7 0.68
P-5 87.0 13.0 89.5 10.5 0.65
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Table 2. Thermal Properties of Copolyesters
Transition Temperature(C)
Sample| Ts | Tec Tec-Ts Tm | Tmc [Tm-Tmc
P-1 81 146 65 258 210 48
P-2 72 136 64 253 205 48
P-3 61 126 65 246 201 45
P-4 35 123 68 241 198 43
P-5 32 108 76 230 183 47
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Fig. 1. Crystallization half time versus crystallization
temperature in isothermal crystallization of
PET / (PEG-300)T.
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Fig. 3. Avrami plots of PET / (PEG-300)T containing
(A) 0 mol%, (B) 57 mol%, and (C)10.5
mol % PEG-300.
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Table 3. t, ko, n, and n'Values of PET / (PEG-300)T

Sample | Tc(T) | t}5(sec) kn(sec™) n n’
229 218 2.10X10°° 2.36 2.00

227 168 2.21X107° 247 1.85

P-1 225 140 2.71X10°¢ 2.52 1.78
223 113 350X10°° 2.58 1.72

221 30 4.39X10° 2.66 1.66

224 181 2.79X10° 2.39 1.98

222 148 2.87X10° 248 1.88

P-2 220 123 3.10X10°° 2.56 1.80
218 102 3.79X10°¢ 2.62 1.74

216 85 4.47X10°¢ 2.69 1.68

214 112 2.96X10° 2.62 1.85

212 93 4.21X10¢ 2.65 1.76

P-3 210 79 4.38X10°® 274 1.68
208 64 7.48X10°® 275 1.68

206 55 9.29X10°* 2.80 1.52

212 126 3.21X10°¢ 254 2.03

210 105 3.20X10°¢ 2.64 2.00

P-4 208 92 3.30X10°* 2.7 1.75
206 78 3.98X10° 2,77 1.77

204 67 4.91X10° 2.82 1.69

202 145 3.69X10° 2.44 2.02

200 123 3.75X10°° 2.52 1.96

P-5 198 105 3.85X10° 2.60 1.95
196 88 3.99X10°° 2.70 1.84

194 74 4.60X10¢ 2.77 1.72
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