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1 650 C “C NMR
Table 1 Tar yield of Shenmu hand-picking vitrinite and 11
inertinite during hydro pyrolysis at 650 °C
Tar yield w /%
vitrinite parent coal inertinite
0.1 MPa Ar 11.3 8.00 4.30
0.1 MPa H, 11.8 8.90 4.60
3.0 MPa H, 18.5 16.50 11.80
1
11.1%
1~4
2~3
Ar H,
H, 2
GC-MS
H,
Table 2 GC-MS results of tar from pyrolysis of Shenmu
" H hand-picking vitrinite and inertinite
: . w /%
Composition — ——
vitrinite inertinite
Phenols 31.99 8.28
Naphthalenes 11.09 5.11
Hydrocarbons 35.28 3.97
2.2 Aromatic hydrocarbon 0.00 9.09
Oxygen-containing heterocycle 0.00 5.55
PAHs 1.63 25.10
2.3
650 C GC-MS
2 2
H,
H,

0.1 MPa 3 MPa
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H,
H,
H, H,
H,
3 GC-MS
Table 3 GC-MS analysis of tar from hydropyrolysis
H of Shenmu coal macerals
w /%
Composition vitrinite inertinite
0.1 MPa 3 MPa 0.1 MPa 3 MPa
Phenols 9.82 15.25 6.51 14.42
Naphthalenes 1.90 16.23 5.30 18.88
Hydrocarbons 31.25 15.24 0.00 0.00
29.17%  65.55% Aromatic hydrocarbon 0.00 1.46 4.24 0.00
Oxygen-containing heterocycle 1.92  2.00 4.84 3.81
H, H, PAHs 29.17 26.63 65.55 57.58
3
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H,
H,
2
3
H
H, ’
H, H,
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Compositions of coal tar from pyrolysis and hydropyrolysis
of Shenmu coal macerals
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Abstract To understand the relationship of the tar compositions and the coal macerals the tars obtained from
the pyroloysis and hydropyrolysis of Shenmu coal macerals in a fixed-bed reactor were analyzed using GC-MS.
And the effects of petrographic component atmosphere and pressure on the yield of aromatic hydrocarbon phe-
nols hydrocarbons oxygen-containing heterocycle and PAHs were systematically investigated. The results show
that there is great difference in the composition and the relative content of long chain hydrocarbon aromatic hy-
drocarbon phenols oxygen-containing heterocycle and PAHs in tars from vitrinite and inertinite pyrolysis. Vit-
rinite tar contains high content of hydrocarbon with long chain and inertinite tar contains high content of aromat-
ic hydrocarbon phenols oxygen-containing heterocycle and PAHs. It suggests that vitrinite has lower aromatici-
ty and longer chain in its structure than inertinite which is in well agreement with the result from "C NMR and
FT-IR test. The tar yield of hydropyrolysis is higher than that of pyrolysis. With increasing the hydrogen pres-
sure the yield of tar increases greatly. The content of phenols and naphthalenes in vitrinite tar from hydropyroly-
sis under 0. 1 MPa is much lower than that from pyrolysis while that of internite tar changes a little. The differ-
ence of tar composition and relative content during pyrolysis and hydropyrolysis reflets the effect of hydrogenera-
tion and hydrocarcking reactions and the structure characteristics of the macerals.
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