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Thermal Reaction Analysis of Coal Tar Pitch
by Laser Desorption Ionization Mass Spectrometry
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Abstract:

Laser desorption ionization mass spectrometry was applied for analysis of coal tar pitch and its thermal reaction.

Pitch was found to consist of polycyclic aromatic hydrocarbons without alkyl side chains, with 7/z ranging from 160

to 6 000. Although the compounds over #7/z 500 of molecular weight were observed only in toluene insoluble (TI) in

pitch, the compounds below 500 were found both in toluene soluble (TS) and TI. The heat treatment increased the

peak intensity of TI compounds. However, TS showed no significant change in the molecular weight distribution,

suggesting that compounds in TS randomly react with TS or TI to be TI through thermal reaction.
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Table 1 Properties of pitch A and B

Pitch A Pitch B
Softening point (4O 77.4 83.0
Toluene insoluble (TT) (mass%) 10.8 17.4
Quinoline insoluble (mass%) <0.01 <0.01
Fixed carbon (mass%) 48.7 52.5
c (mass%) 92.2 92.6
H (mass%) 43 45
N (mass%) 1.2 12
o} (mass%) 1.2 1.0
Mass loss of TI .
Room temperature (R. T.)-600°C 12.9 9.3

(mass%)

"Elemental analysis (Thermo Fisher Scientific K. K., EA1110
CHNOS-0)

' Thermogravimetry (Shimadzu Corp., DTG60-AH), in N> at 600°C
at a heating rate of 2°C/min
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Fig. 2 LDI Mass spectrum of TS in pitch A
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Fig.3 LDI Mass spectrum of TI in pitch A
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(a) Toluene soluble (TS) + TS — Toluene Insoluble(TI)
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Fig. 7 Plausible scheme of thermal reaction in pitch
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