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APPENDIX A

Origin of multiple peak of PTT
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Figure AL Plots of the scaled observed mélting temerature [M = rof/( Tnf - rmj]
versus the scaled crystallization temperature [X= Tnf/( Tnf - rc)] for various choices
of the seeded equilibrium melting temperature (rnf ) of PTT (Tm- Tc data 188 to
215°C).
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Figure A2 The variation of the thickening coefficient (JT) as a function of the
seeded equilibrium melting temperature (Tm—Tc data 188 to 215°C).



APPENDIX B
Calculation in capillary rheometer

The load on the plunger and the plunger speed were converted into apparent
shear stress and shear rate at the wall respectively by using the following equations
involving the geometry of the capillary and the barrel:

&D/f (bi)
where rw is apparent shear stress at the wall; F is the force acting on the plunger; Ap

Is cross sectional area of the plunger; Dcis diameter of the capillary die; Lcis length
of the capillary die:

WA 2
LA (02
where § is apparent rate at wall; \pis plunger speed; Dhis barrel diameter
a W (b3)
Yv

Wwhere 7ais apparrent viscosity
The true shear rate was determined by using the Rabinowitch correction,

o J7+1
=" W (o4

where Yris true shear rate; s Power law index. The value of is the slope of the
plot of log rwversus log y .

In this study, the Bagley correction was not necessary because the L/D ratio
was 40.15, which was significantly long to neglect end effect.



APPENDIX ¢
Melting behavior of PTT

Table Cl melting Behavior of PTT SO after isothermal crystallization at 200°C

recorded at a heating rate of 20°C min'L Blank is as prepared film recorded at a
same heating rate

T Twl e A
C C C -9 C
Blank 218.3 226.3

210 2162 2186 222 221.1 .
275 2161 2190 243 2284 21.
280 2161 2184 158 221.1 28.7
285 2159 2184 232 226.1 299
290 2159 2182  1/4 2211 312
300 2054 270 167 2274 35.0

fol

- ! 56,0

o 760 N9 %62 983 273
1

Table C2 Melting Behabvior of PTT 92.1 after isothermal crystallization at 200°c

recorded at a heating rate 0f 20°C-min‘1

T Teml Tkl ek 2
C C C ik C § 9
265 2160 2200 5598 229.3 0.2
210 2159 2194 206 229.0 29.3
25 257 297 280 2290 2.1
200 2155 2160 159 221.1 31.2
285 2153 2198 212 228.1 316
290 2150 2156 172 228.0 33.0
300 2148 2185 258 2081 b1
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Table C3 Melting Behavior of PTT S245.6 after isothermal crystallization at 200°c
recorded at a heating rate of 20°C min'l

R T dl Tkl [1:: ¥ m,2
C C C Tg-l C % ?
265 2169  220.0 221 230.0 08
210 2160 2198 22.3 230.0 314
215 2157 2191 225 2290 30.2
280 2160 2194 23.1 2293 302
285 2153 2189 236 228.7 30.3
290 2152 218.6 235 228.1 311
300 2144 2183 210 228.7 325



Crystallization behavior of PTT crystallized from glassy state

APPENDIX D

Table DL Crystallization and melting behavior of PTT shear untreated and shear

treated samples at shearing temperature = 250°c (first heating scan)

Shear rate
7_1

0
otl
ot3
ot
0t
103
105
93.2
62.7
66.5
84.9
921
94.0
99.8
133.0

245.6
250.6
4299
438.6

°C
44
437
42.9/50.3
45.8/50.6
42.8/48.7
42.9/51.6
424
431
49.0
478
5.9
465
489
473
4.7
44.753.6
46.2
459
423

Tecosdt

15
67.0
68.4
694
674
69.8

Tec

Atfol?)
i
%1
249
%3

T ot

218.1
217.0
2170
218.5
218.5
219.3
216.9
218.3
216.3
217.8
216.9
216.6
216.0
218.3
218.2
217.8
217.5
217.8
2111



Table D2 Crystallization and melting behavior of PTT shear untreated and shear

treated samples at shearing temperature = 250°c (second heating scan)

Shear rate
1

4299
438 6

Table D3 Crystallization and melting behavior of PTT shear untreated and shear
treated samples at shearing temperature = 260°c (first heating scan)

Shear rate
1

0
10.6
1059
1412
2119
268.0
469 0

i)

45.6
48.2
438
20 8
504
49 6
51.0

k%
10
14
10
18
113
L7
710
69 5
12
L7
115
16
14
108
/11
700

CConset

Tec
°C
74.3
74.3
743
75.0
74.3
75.0
74.0
13.3
74.3
747
74.3
147
743
13.7
74.3
730

Tec

C
143
10,0
69.7
13
13
0.7
L7

A

=
D

1
N—

PO PO PO PO PO PO PO PO PO PO PO DX —
Mb@moo-b\lbl\.)'_\\l©-l>'\>

PODPO PO
CO OO
o1~

AHc(-)

iR

Tmost
°C

217.8
217.2
216.7
2167
2169
2170
217 6
2175
216.0
216.5
217.5
2175
219.0
2174
216.5
216.8

onset
°C

216.1
2179
218.0
216 7
2172
216 ()
216.2

7m

227 0
2171
221.3
211
221.3
2211
2213
221.3
221.3
2211
2211
228.0
228.3
2210
2210
226.7

m
°C
226.7
228.3
228.3
221.7

186

ATTKS)

s

Al
i
67
30
67
61

63.2
64 9
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Table D4 PTT samples at shear rate 0 'Imelted at 7f260°c for 5 min following by
quenching in liquid nitrogen and heated at different heating rate

Heating Rate  7conset  7c peak

°c-min 1
10
20
30
40

°C
65.7
715
21
135

°C
68.5
43
755
770

AHc
31
211
28.0
30.7
328

T' onset

°C
218.3
218.0
216.2
215.4

Tu peak
°C
2212
2213
226.5
2257

AHf
31
61.2
61.6
64.0
64.3

Table D5 PTT samples at shear rate 92.1 "Imelted at 7f260°c for 5 min following
by quenching in liquid nitrogen and heated at different heating rate

Heating Rate  7c onset ~ 7¢ peak

“C-min"1
10
20
30
40

°C
60.6
65.3
66.3
68.8

°C
63.5
68.7
70.0
723

AHc
301
26.8
286
296
30.1

Tinonset
°C
218.9
216.6
216.3
216.0

Tm peak
°C
228.0
228.0
2215
2217

AHf
31
62.9
61.7
635
62.0

Table D6 PTT samples at shear rate 245.6 ‘L melted at 7f 260°c for 5 min
following by quenching in liquid nitrogen and heated at different heating rate

Heating Rate  7conset  7c peak

°C-min”
10
20
Rl
40

°C
61.0
65.2
63.3
69.7

°C
63.8
68.3
708
730

AHC
30l
304
289
250
30.6

7m onset

C

2179
2150
216.9
2158

Tm peak
°C
2213
221.1
221.0
2283

AHf
301
69.3
64.0
62.1
60.7



APPENDIX E
Crystallization behavior of PTT crystallized from melt state
Table EI PTT samples at shear rate 0 “Lmelted at Tf260°c for 5 min

Cooling Rate Tost

0C-mm' °C
10 194.7
20 189.5
Rl 182.1
40 181.9

Table E2 PTT samples at shear rate 92.1

Cooling Rate Torsgt

°c-mm1 °C
10 2013
20 19.7
Rl 192.9
40 189.9

Tk
°c

1845
176.6
1674
1679

AHc
-0l
516
504
49.9
48.9

"Imelted at Tf260°c for 5 min

ek
°C

193.0
1849
1805
1719

AHc
J-g1
56.2
544
54.3
534

Table E3 PTT samples at shear rate 245.6 'Imelted at Tf260°c for 5 min

Cooling Rate Tost

“C-minl °C
10 200.2
20 1978
30 1945

40 1920

ek
°C

1941
189.9
1845
180.6

AHC
J-g1
58.7
55.2
52.8
533
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