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Carbonization process was studied for manufacturing glassy carbon from resin.Fourteen
kinds of polycondensed resins having different chemical structure were prepared and exam-
ined as a precursor for glassy carbon.It was found that p-phenylphenol-terephthalaldehyde
resin could be carbonized in the shortest time among the other kinds of resins up to 1000
C in an argon atmosphere.Results of the thermogravimetric analysis and dynamic
viscoelastic spectrometer showed that maximum weight-loss rate, char yield,initial
degradation temperature,cross-linking density and cross-linking size of resin structures
were important parameters for the shortest carbonization time without causing any cracks
in resin moldings during the carbonization process.
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Tablel Aeration program
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Table2 Carbonization program

program |[L |O |P |Q |R |S
temperature(*C time(hr)
RT—150 2|1 2| 2|2]1)1
150—250 2 2 2 2
250—350 30 {16 |11 (12| 4} 2
350—500 45 |24 |34 (18|15 ]| 10
500—800 60 |60 (40 |30 ] 15|10
800—1000 10 |10 |10 |10 10| b
1000 1 1 1 1] 1|1
total 160 | 115 | 100 | 75 | 47 | 30

rogram A B C D
temperature( time(hr)
RT—150 2 2 2 2
150-250 20 1 07 0.5
250 1 1 1 05
total 23 4 3.7 3
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Table-3 Temperature at 5% weight loss(T'd),maximum
weight loss rate(MLR),and char yield(CY) of different kinds

of resins by means of thermogravimetric analysis

resin Td(’C) MLR(%/min) CY(% at 900°C)

Ph/F 263 2.27 63.0
PW/BA 320 2.44 65.8
PWTPA 417 1.67 69.5
PWPXG 444 853 50.2
HQPXG 418 7.88 58.0
NAPXG 503  28.1 35.3
PPP/PXG 465  13.0 46.6
OPP/PXG 34 13.0 30.3
MPP/PXG 462  14.8 33.2
TPP/PXG 332 7.80 45.5
BZ/PXD 362 5.11 45.7
PPP/TPA 306 1.49 62.3
BPF/TPA 186 1.62 55.4
PPP 662 1.22 83.8
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Tabled4 Relation between elemental analysls,char yleld and
carbonlzation temperature

Resin  content  carbonization temperature()
%) BA AA 400 600 800 1000
c 743 147 847 805 9L1 969
Ph/FL) H 588 545 492 206 078 049
Residue 100 974 903 T46 710 692
c 808 B8lLB 897 801 921 956
vPP/TPA  q 184 476 487 229 083 0.42
O Reidue 100 968 BL8 TI3 664 660
c 808 Bl4 885 916 946 916
sFRTPA g 484 470 489 288 097 045
® 100 954 843 670 650 620

Residuc

1}8Abefore aeration 2)AA:alter aeration 3)l:aerction time23hy,carboni-
zation time;150hr 4)S:aerction time;3hr,carbonkzation time;30he
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Table5 Cross linking density of phenolics
Tg(C) E’ (Gpa) p (mol/ci) Dt(min)

Ph/F 163.6 3.283 0.301 47
p-PP/TPA 2559 1.732 0.131 9
Ph/TPA — - - y 118

Tg:glass transition temperature

E’ :elastic modulus at Tg

o -cross linking density

Dt:decomposition and soluble time in phenol and
sulfuric acid mix solution at 166-167°C
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Fig.1 Infrared spectrum of PPP/TPA resin
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