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In order to investigate the roles of oxygen, heat and distillation in air-blowing reaction, the
polymerization of a coal tar pitch in oxygen reaction, heat-treated reaction and distillation were studied
by observing the molecular structures of the material pitches and product pitches with NMR and ESR
measurements. It was found that the oxygen reaction was most effective to raise the softening point
of the product pitches. This can be mainly ascribed to the polymerization with biphenyl-type
bonding and the suppression of the pyrolysis of material in the reaction. On the other hand, the heat-
treated reaction without oxygen proceeded to the formation of larger peri-condensed aromatics which
gave rise to anisotropy of pitches. The distillated pitch increased methylenic bonding between two
aromatics in molecule which gave lower molecular orientation.
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Table 1 Reaction conditions.

Run No. Temp. Press. Gas Flow rate
(C) (MPa) (N1/min)
1 Air-blowing 330 1.6 Air 5
2 N,-blowing 330 1.6 N, 5
3 N,-blowing 330 0.1 N, 5
4 N,-blowing 330 0.02 N, 5
5 N,-blowing 430 1.6 N, 5
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Fig.1 Change in the softening point of pitches with
reaction time.
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Table 2 Yield and analytical data of pitches.

Run No. Reaction Yield(wt%) C/H (0] Isotropic

time(min)  Total QI QS-BI BS-Acl AcS (-) (wt%) content(%)
Original 0 100 0.0 18.3 22.6 59.1 1.67 2.2 100
90 96.5 16.3 29.9 7.8 42.5 2.02 - 100
1 180 95.0 36.2 15.2 3.2 40.4 2.05 - 100
280 93.4 442 12.7 3.7 32.8 2.11 2.4 100

2 180 - - S ST ST s T S 100
280 98.3 1.0 20.5 18.9 57.9 1.86 1.8 100
3 180 - - - - - 1.93 - 100
280 56.3 0.1 12.9 6.9 36.5 1.94 1.3 100

""" 4 aso LT I I e T T 00
280 46.5 0.1 11.2 6.6 28.5 1.96 1.1 100
S 180 99.0 6.3 27.3 13.2 52.3 1.88 - 98
280 98.3 9.9 25.7 124 50.3 1.92 1.5 80

QI: Quinoline Insoluble; QS-BI: Quinoline Soluble-Benzene Insoluble;
BS-Acl: Benzene Soluble-Acetone Insoluble; AcS: Acetone Soluble.
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Fig.2 The variation of chemical structure of pitches with
softening point.
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Fig.3 The variation of proton spin-lattice relaxation time
(T,) of pitches with softening point.
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Fig.4 The variation of peak-to-peak line-width(AH ) of
pitches with softening point.
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Fig.5 The variation of P,,, of pitches with softening
point.
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