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Thermal Degradation of Heat Resistant Copolyesters
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Abstract

Copolyesters with 4,4'-bibenzoate unit were prepared by melt
polycondensation of dimethyl-4,4'-bibenzoate, adipic acid and an alkylene
glycol(1,5-pentanediol or 1,6-hexanediol), and their compositions were
determined by NMR. Four homopolyesters, poly(hexamethylene 4,4'-
benzoate)(BB6), poly(hexamethylene adipate)(AA6),
poly(pentamethylene 4,4'-bibenzoate)(BB5) and poly(pentamethylene
adipate)(AA5) were also prepared as comparison. The thermogravimetric
curves of the homopolyesters and copolyesters were determined under
nitrogen as well as under air atmosphere. All the polyesters were found to
degrade more easily under air than under nitrogen. Composition influenced
the thermal degradation in an interesting way. AA6 and AA5 showed easier
degradation in comparison with BB6 and BB5. However, the copolyesters
with a molar fration of adipic acid in diacid monomers, X, close to 0.5
exhibited thermal degradation behavior similar to that of BB6 and BB5. In
other words, as the adipic acid content was not high enough(x<0.5), the

adipate unit had little influence on the thermal stability of the copolyesters.

Keywords: Copolyesters, Hot melt adhesives, Thermal degradation
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1,5 1,6- Merck
4.4'- (dimethyl 4,4'-bibenzoate)
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0.5 4.4'- 0.5
14 15 0.2
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Bruker AM 400 NMR 'H NMR
/ (60/40 wt/wt)
30 Ubbelohde
Du Pont 9190 TGA 20ml/min
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BB AA ) 1
(4,4- ) 14 1.0

4,4- 170 220



220
240-260 (
) BB6 AA6 BB5
AA5 BAN(X) n

0.6dL/g

1 BB5 BA5(0.5) AA5 H NMR
(Hi/2) Hs (H2 Ha)

BA5(05 BB AA 15 05 05 14
NMR BB AA 15 =054 047 1.00
1,5- ( BB AA) 11 1,5
14 1.0
1,5- BAB(X) H
NMR BB AA 1
BB AA 1
1. (BB:AA: ), NMR
(dL/g)
BB5 1,5- 1.0:0.0:1.4 0.99:0.00:1.00 0.64
BA5(0.5) 1,5 0.5:0.5:1.4 0.54:0.47:1.00 0.79
AA5 1,5 0.0:1.0:1.0 0.00:0.99:1.00 1.17
BB6 1,6- 1.0:0.0:1.4 0.99:0.00:1.00 0.83
BA6(0.1) 1,6 0.9:0.1:1.4 0.88:0.09:1.00 1.11

BA6(0.2) 1,6- 0.8:0.2:1.4 0.81:0.17:1.00 1.19



BA6(0.3)
BA6(0.4)
BA6(0.5)
BA6(0.6)
BA6(0.7)
BA6(0.8)
BA6(0.9)
AAG

1,6-
1,6-
1,6-
1,6-
1,6-
1,6-
1,6-
1,6-

0.7:0.3:14
0.6:0.4:1.4
0.5:05:1.4
0.4:0.6:1.4
0.3:0.7:1.4
0.2:.0.8:1.4
0.1:0.9:1.4
0.0:1.0:1.4

0.73:0.24:1.00
0.66:0.33:1.00
0.58:0.42:1.00
0.48:0.51:1.00
0.23:0.66:1.00
0.22:0.77:1.00
0.10:0.89:1.00
0.00:0.99:1.00

0.71
1.25
113
1.22
0.68
0.71
0.62
1.29




1. BB5, BA5(0.5) AA5 NMR

2
(polyesters)
[12]
TGA
4,4-
10 /min TG BAG6(X)
TG 2 x<0.6 TG (10
/min Ny) 40-80% TG
x>0.7 TG
x>0.7 (10 /min Ny)
5 10 20% (
Ts T Tz )
3 BA6(X) 10 /min Ts T Tao X 3
x<08 T x>0.8 Txo x<0.7
T1o x>0.7 Ty X x<0.6
Ts x>0.6 Ts X
x<0.6 10 /min BAG6(X)
x>0.7 X ( )
10 /min x=0.5
BB6 AAG 2 BB6 BAG6(0.5)

AA6 Ts T To



BB ( x<0.6) BAG(x)

BB6 AA  ( x>0.7) BAB(X)
BA5(x) 10 /min
BA5(0.5) AA5 TG 5 BB5 BA5(0.5) TG
80% AAS 40%
3 BB5 BA5(0.5) AA5 Ts Tip T 3
10 /min  (1)BA6(0.2) __ (2BA6(0.8) ..........

(3)AAB -----— TG



3. BAG6(x) 10 /min Ts Tio Too

4, 10 /min  (1)BA5(0.5) (2)AAS.......
TG



5. BB6 TG {(1)10 /min
(205 /min.......... (32 /min-------

2. BB6 BA6 05 AA6 Ts Tio Too
( /min Ts( ) Tio( ) Too( )

10 382 388 396

BB6 5 371 377 396
350 356 364

10 382 388 396

BA6 05 5 362 372 379
2 341 353 361

10 334 350 365

AAG 5 315 331 346
296 311 326

3. BBS BA5 05 AAS5 Ts Tio Too
( /min Ts( ) Two( ) To( )

10 382 389 397

BB5 5 366 373 380
348 356 364

10 379 388 397

BA5 05 5 365 374 383
2 347 356 364

10 357 376 393

AAS 5 335 351 373

289 323 337




10 /min AA5 BA5(0.5) BB5
BA5(0.5) BB5 BAG(X)

5 BB6 TG 6 7
BA6(0.5) AA5 TG

TG
Ts, Tio Too 2[BB6 BAG6(0.5) AA6G] 3[BB5
BA5(0.5) AAJ5] Ts Tio Tao
BAG6(0.5) Ts Tio Too BB6
AAG 2 3
X 0.5 BA6(0.5) BA5(0.5) BB6 BB5
AA6 AA5
3
(thermooxidation)
10 /min BAG(x) TG 8
TG x<0.5 BAG6(X)
x>0.7 X Ts Tio
T2 9 10 /min BAGB(x)
Ts Tio T X 9 x<05 Ts x
x>0.5 Ts X x<0.5 Tio Tao
x>0.5 X Tio Too x=0.5 BA6(X)

BB6 AAG6



10 /min BB5 BA5(05) AA5 TG 10
BA5(0.5) BB5 AA5

6. BA6(05) TG (110 /min
25 /min.......... (32 /min------- —

10



7. AA5 TG (1)10 /min
25 /min.......... (32 /min-------

8. 10 /min  (1)BA6(0.2) (2)BA6(05) ........
(3)AAG - TG
9. BAG(X) 10 /min Ts Tio Too
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BA6(0.5) BA5(05) TG 11
12 TG
Ts Tio Tao 4BB6 BAG6(0.5) AA6]  5[BB5 BA5(0.5)
AA5] Ts Tio Too
Ts Tio Too X 05 BAG6(0.5)
BA5(0.5) BB6 BBS5S AAG6 AA5
8 10-12
TG (~90%) (shoul der)
4 5 2 3 Ts Tio
T2
BB5 TG
13 10 /min BBS TG
4 BB6 BA6(0.5) AA6 Ts Tio T
( /min) Ts( ) Tio( ) Too( )
10 377 385 394
BB6 5 367 373 380
2 346 353 360
10 372 385 395
BA6(0.5) 5 354 366 376
2 327 344 356
10 326 357 372
AAG 5 317 343 362
294 323 346

12



10. 10 /min  (1)BB5 (2)BA5(0.5) .........
(3)AAB - TG

1. BA6(0.5) TG (1)20 /min
(25 /min......... (32 /min------- -
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12, BA5(05) TG (1)10 /min

(25 /min......... (32 /min--—-----
13.BB5 (1) 10 /min 2
10 /min........ (3) 2 /min (4)
2 /min------- TG

2 /min TG

14



5. BB5 BA5(0.5 AA5 Ts Tip T
( /min) Ts( ) To( ) Tao( )
10 375 385 393
BB5 5 362 370 379
344 352 358
10 364 379 391
BA5(0.5) 5 335 355 371
2 323 345 361
10 326 357 371
AAS5 5 305 339 355
269 303 337
TG Ts Tio Txo
BB6 BB5 AA6 AAS5
BB6 BB5 X 0.5
BAG6(0.5) BAS5(0.5) BB6 BBS

(x<0.5)
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