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ABSTRACT. The crystallization behaviours of poly(ethylene terephthalate) modified by 1, 3-
propane diol, 1,5-pentane diol, 1,6-hexane diol, or poly(ethylene glycol) of molecular weight
300 as a third component were studied by isothermal and nonisothermal crystallization. When the
content of the third diol was about 4mol%, the isothermal crystallization rate at the same superco-
oling below the melting temperature and the nonisothermal crystallization rate at the same overh-
eating above the glass transition temperature were increased more by the shorter flexible diol unit.
On the contrary the nonisothermal crystallization rate at the same supercooling below the melting
temperature was increased more by the longer flexible diol unit.
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Table 1. PET/(1,3-PD)T copolyesters

: Polymer Composition R&(}luoe@t
Sample - - iscosity
oLy LEED Dnit] e i)
P-1 1060. 0 0.0 0.66
P- 2 96.2 3.8 0.61
P-3 86.8 13.2 0.61
P-4 78.0 22.0 0.59
P-5 68.6 31.4 0.58

Table 2. PET/(1,5-PD)T copolyesters

Samal Polymer Composition $?duce'f
mple - — - iscosity
P T U s
P-6 96.1 3.9 0.62
P-7 91.3 8.7 0.65
P- 8 86.5 13.5 0.66
P-g 82.0 18.0 0.65
P-10 71.5 22,5 0.65
P-11 n.7 28.3 0.66

Table 3. PET/(1,6-HD)T copolyesters

} Polymer Composition $§duc?d
Sample - - iscosity
ool M oD Onitl e (dg)
P-12 96.1 3.9 0.63
P-13 91.7 8.3 0.65
P-14 86.4 13.6 0.64
P-15 81.8 18.2 0.65
P-16 77.8 22.2 0.68
P-17 72.2 27.8 0.67

Table 4. PET/(PEG-300)T copolyesters

Polymer Composition ‘ls_educ_ed
Sample - - iscosity
o5y TR I e @ie)
P-18 98.2 1.8 0. 65
P-19 96.0 4.0 0.73
P-20 9.3 57 0.68
P-21 89.5 10.5 0.65
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Fig. 1. Effect of the third diol unit on the T, of
copolyester: (O) PET/(1,3-PD)T. (A)PET/{l,5-
PD)T, (O)PET/(1,6-HD)T, (@) PET/(PEG-300)T.
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Fig. 2. Effect of the third diol unit on the T, of
copolyester: (O)PET/(1,3-PD)T, (A)PET/(1,5-PD)
T, (O) PET/{1,6-HD)T, (@)PET/(PEG-300)T.
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Fig. 3. Effect of the third diol unit on the T.-T,
values of copolyester: (O)PET/(1,3-PD)T, (A)PET

/(1.5-PD)T, ((DPET/(1,6-HD)T, (@)PET/(PEG-
300)T.
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Fig. 4. Effect of the third diol unit on the T, of
copolyester: (QO)PET/(1,3-PD)T, (A)PET/(1,5-

PD)T, ()PET/(1,6-HD)T, (@)PET/(PEG-300)T.
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Fig. 5. Effect of the third diol unit on the T, of

copolyester: (O)YPET/(1,3-PD)T, (A)PET/(1,5-PD)
T, (CHPET/(1,6-HD)T, (@)PET/{PEC-300)T.
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Fig. 6. Effect of the third diol unit on the To-T
value of copelyester: (O)PET/ (1,3-PD)T, (A)PET/
(1,5-PD)T, (O)PET/(1,6-HD)T, (@)PET/(PEG-
300)T.
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Fig, 7. Crystallization half time versus crystallization
temperature in isothermal crystallization of PET/(1, 6
-HD)T.
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Fig. 8. Crystallization half time versus degree of
supercooling in isothermal crystallization of PET/
(1.6-HD)T.
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Fig. 9. Crystallization half time versus degree of sup
ercooling in isothermal crystallization of PET/(1, 5-
PD)T.
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Fig. 10. Crystallization half time versus degree of
supercooling in isothermal crystallization of PET/(1, 3
-PD)T.
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Fig. 11. Crystallization half time versus degree of
supercooling in isothermal crystallization.
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Fig. 12. Avrami plots of PET/(1,6-HD)T containing
(A)O mol%, (B) 3.9mol%, (C) 13.6 mol¥ 1.6-HD
unit.
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Table 5. t1s5,n, and k, values of copolyesters

Sample | T.(°C) 721-,;:7)'* AR B, (sec™)
P- 1 216 49 ed 2.80 6.07x10°®
2200 38 83 2.70  4.56x107
224 34 128 2.58 2.97x10°
028 30 188 2.38 2.68x10°¢
P- 2 216 38 28 3.74  2.68x10°
220, 34 46 3.45 1.27x10°
2248 30 74 3.14 9.36x107
2080 26 120 2.88 5.66x1077
P-3 2000 44 200 3.65 1.24x10°F
204f 400 33 3.31] 6.52x10°®
208 36 56 3.04 3.36X107
212 32 77 2.84 3.04x10°
P- 4 18 500 300 253  1.27Xx10°*
190 46| 41 2.500  6.44x10°S
194 42| 56 2.40] 4.42X10°
198 38 76 2.36 2.52x10°°
P-5 175] 49| 44 2.40] 7.88x10°
179 45 56| 2.39  4.60x10°
183 41| 75 233  2.96x10°
187 37| 104 231  1.52%10°
P- 6 204 420 34| 330 6.12x10°
208 380 44 3.22  3.54X10°
212 34 63 3.14 1.55%10°°
2160 30| 88 3.14 5.43x1077
P-8 189 35 38 297 1.41x10°
19| 31| 56 3.02] 3.62x10®
197, 21| 88 297 1.209x10°
20| 23 137 2.8¢  6.54x1077
P-9 176| 43 42 2.88 1.47x10°°
180 39 s6 274 1.12x10°
1 38 73 2.68 7.03x10°¢
1 31 100, 2.60f 4.37x10°8
P-11 152, 46| 43 2.49 5.94%10°°
1} 42 52 2.38) 5.71%x1078
1 38 67 2.42 2,64 X1075
164 34 90 233 1.55x10°S
P-12 204 42 40, 3.20 5.18x10°
208, 38 52| 3.16] 2.62x10°¢
212 34 70| 3.06 1.57x10°¢
2160 300 110 3.06 3.93x1077
P-14 190| 40 32 3.271 8.30x10°
104f 36 43 3.24 3.53x10°¢
108l 32 56 3.100 2.84x10°
202 28 78 3.00] 1.46x10°¢




P-15 17. 3] 31 1.49X%10°5
17. 4| 2.9 1.35%1975

3 2. 6.06X10°5

74 2.7 5.65x 108

P-17 160, 4 47 3. 6.68x1076
4 2.94  4.10x10°8

73 2.82 3.86x10%

17 91 2.6 3.72X10°6
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