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Abstract

Asphaltene derived from Akabira coal was hydrogenated. at 370°C and 400°C, with
the pressure of 22~23MPa for 0~240 minutes, using red mud and sulfur as the
catalysts. The product was separated into non-reacted asphaltene and product oil with
n-hexane. The structural analysis showed that this reaction did not proceed with the
splitting of bridge parts linking each unit structure, but with the saturation of aro-
matic nuclei in unit structure, the splitting of naphthene or hetero rings and the
dehydroxyl reaction.
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Table 1 Reaction condition.

elemental analytical value and atomic ratio of original

asphaltenes, remaining asphaltenes' and oils.
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Sample Reaction condition Yield (%) Elemental analysis (daf) % A;:EPJC
number | femp(c) | Time(min) C 1 O+l e
0-A - - - 85.6 6.4 8.0 0.89
1-A 400 4 72.4 86.5 6.5 7.0 0.90
2-A 400 10 54.2 87.1 6.5 6.4 0.89
3-A 400 46 50.7 87.0 6.6 6.4 0.90
4-A 400 89 45.8 87.6 6.7 5.7 0.91
5-A 400 238 24.2 88.2 6.6 5.2 0.89
6-A 370 13 45.2 86.5 6.4 7.1 0.88
7-A 370 48 64.1 86.4 6.5 7.1 0.90
8-A 370 85 50.1 86.0 6.4 7.6 0.89
9-A 370 247 33.9 86.8 6.7 6.5 0.92
1-0 400 4 27.6 86.2 7.1 6.7 0.98
2-0 400 10 45.8 86.4 7.1 6.5 0.98
3-0 400 46 49.3 86.8 7.3 5.9 1.00
4-0 400 89 54.2 87.4 7.5 5.1 1.02
5-0 400 238 75.8 87.5 7.8 4.7 1.06
6-0 370 13 54.8 86.3 7.0 6.7 0.97
7-0 370 48 35.9 85.2 7.3 7.5 1.02
8-0 370 85 49.9 86.4 7.2 6.4 0.99
9-0 370 247 66.1 86.8 7.3 5.9 1.00

% ; 0-A; original asphaltene, 1-A~9-A ; remaining asphaltenes, 1-0~9-0; oils.
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Table 2 Structural indices of asphaltenes and oils.

Structural . . .

Sa}pleindices C H Qou |£l:g* Ca(us) |Cal(us) (Em((is@ Do (us) (Dm+lN—(f—u{§> MW (us)

number
0-1 36.6 32.6 1.0 1.6 11.3 4.5 0 0.43 0.69 222
1-A 39.7 35.5 0.7 1.7 10.8 4.5 0.3 0.27 0.66 213
2-A 45.5 40.0 0.9 1.6 11.5 5.0 0.5 0.33 0.58 227
3-A 43.7 39.5 0.9 1.5 10.7 5.0 0.2 0.32 0.54 217
4-A 47.8 43.5 0.9 1.4 11.3 5.3 0.5 0.31 0.48 227
5-A 50.0 44.6 0.8 1.4 12.7 5.8 0.7 0.30 0.52 252
6-A 55.1 48.6 1.0 2.4 1.2 4.9 0.4 0.29 0.70 222
7-A 50.6 45.4 1.0 2.1 11.4 5.2 0.4 0.33 0.69 230
8-A 49.2 43.6 1.1 2.2 10.6 4.5 0 0.34 0.68 211
9-A 58.2 53.6 1.1 2.2 10.6 5.1 0.9 0.30 0.59 217
1-0 23.1 22.7 0.4 0.9 8.6 4.7 0.2 0.23 0.52 185
2-0 25.8 25.2 0.4 1.1 8.4 4.6 0.1 0.20 0.56 181
3-0 24.6 24.6 0.3 1.0 7.9 4.6 0.4 0.15 0.51 173
4-0 25.1 25.7 0.3 0.8 8.0 4.8 0.9 0.15 0.41 176
5-0 26.9 28.6 0.3 0.8 7.7 5.0 1.4 0.14 0.38 174
6-0 27.6 26.7 0.5 1.1 8.6 4.5 0.3 0.24 0.52 182
7-0 24.3 24.8 0.4 1.2 6.9 4.0 0.4 0.18 0.54 154
8-0 26.2 26.0 0.5 1.0 8.2 4.6 0.4 0.24 0.49 178
9-0 29.4 29.5 0.4 1.1 8.3 5.0 0.8 0.18 0.50 184
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Fig. 1 Mean molecular weight of asphaltenes and oils
measured in CHCl; solution by VPO.
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Fig. 2 (a) Total, aromatic and naphthenic ring number per

unit structure of asphaltenes. (b) Total, aromatic
and naphthenic ring number per unit structure of oil.
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Fig. 3 Polymerization degree of oils and asphaltenes.
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Fig. 4 Structural parameters of asphaltenes and oils.
(a) Aromaticity. fa. (b) H/C ratio of bypo thetical
unsubstituted aromatic molecule [Hau/Ca.
(¢) Aliphatic substitution index. o al.
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Fig. 5 (a) Hydroxyl oxygen content and inert oxygen,
nitrogen and sulphur content of asphaltenes.
(b) Hydroxyl oxygen content and inert oxygen,
nitrogen and sulphur content of oils.
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