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Study on themolecular structure of agphaltene fraction fram the
Shenhua coal direct liquefaction residue

QJ Xieo-hui, $H 1 Shi-dong, ZHOU M ing
(Beijing Coal Chamistry Research Institute, China Coal Research Institute Beijing 100013, China)

stract: The structure charactersof agphaltene fraction in the Shenhua coal direct liquefaction residuewere stud-
Its average molecular weight is1 387, and average molecular fomula is C,y; He 7O5 6N,. S0 far as character
ntratmolecule is concerned, agphaltene fraction ismade up of polycyclic aramatic hydrocarbon and a seriesof n-

alkane chains that are linked with aromatic structure Some polycyclic aromatic hydrocarbons have been partially

hydrogenated and average n-alkane chain has 13 carbon atoms

gen

In addition, aghaltene has a fev oxygen and nitro-
atoms that are in aromatic rings and form heterocyclic stucture, some hydroxy groups and ether groups
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Tablel The data of elanent analysis
w (C) /% w (H) /% w (0) /% w (N) /% w (S /% n (H) /n (C) n (O) /n (C)
(daf) 84. 08 6. 40 4.97 1. 46 3.07 0.91 0.04
(daf) 87.19 6.53 4.17 2.08 0.03 0.90 0.04
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2 PyGC-MS
Table2 Campounds identified n the pyrogram s of agphaltene fraction
1 C4Hg 56 24 Cy7Hgg 240
2 C4HgO 70 25 CiHu 182
3 CsHe 78 26 CuHis 186
4 CgH140, 142 27 CuHu 182
5 CioH1z 132 28 CuH1o 178
6 CoHyo 128 29 CisH204 278
7 C]_1 H 14 146 30 C]_s H 12 192
8 C11 H 24 156 31 C15 H 14 206
9 CizHas 184 32 CisHis 208
10 CuHio 142 33 CisH 204
11 CpHi 166 34 CisHio 202
12 CoHie 160 35 CaoHaz 282
13 CyHy0 164 36 CioHao 268
14 CoHig 158 37 CyyHy, 216
15 CuuHg 198 38 CasHsg 394
16 C13 H 16 172 39 C18 H 14 230
17 Ci5H2,0 218 40 CorHsg 380
18 CisHp0 220 a1 CoyHas0,4 390
19 C]_2 H 8 o} 168 42 C]_g H 14 242
20 CuHx 188 43 CxoHis 256
21 CisHio 166 a4 ) CxoHyo 252
22 CisHay 226 45 CxHy, 276
23 C13 H 12 168
C—H (1340 1250 an’'). (
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. ! Table3 Hydrogen distribution and main structure parameters
H ’ of agphaltene fraction
’ [9,10]
' Ha H H' H fa o n (Ha) /n (Cy)
1
[1] 0.3811 0.2241 0.2768 0.1180 0.7389 0.2851 0.649 1

, : CHH, H, C, C, C;, G, Cy, C, R, R, R,, Cu, Cp, Cu, GCp
1.1127, 90.7, 101.0, 74.7, 16.3, 10.2, 44.8, 29.9, 16.0, 19.3, 3.3, 13.2, 9.9, 13.1, 13.4
( C, , Gy ; Cs ;G a i Co

e ; Ra P R ;R ; Gy
;G . , 6 33
13
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Fig 4 Proposed partial chenical structure for agphaltene fraction
- —_ 1 387,
l QOl H90.703.6N2 )
13 , ) ’
[1] [J]. , 2006, 31 (1): 76
80
[2] [M]. : , 1994 63 86
[3] M] : , 2002
[4] (BC ) [D]. : , 1999
[5] [M]. : , 1996 69 73
[6] Sbkoviak M, Reisser E Detemination of aramatic and aliphatic CH groupsincoal by FT- i r: 1 Studiesof coal extracts
[J]. Fuel, 1984, 63: 1245 1252
[7] , , .. 6 NEDOL [J].
, 1993, 172 (10): 935 942
[8] . [M]. : , 2002 133 137
[9] HelenaW achowvska, Antoni Andrzejak, Jacek Thiel Structural studiesof coal extracts [J]. Fuel, 1985, 64: 644 649
[10] [M]. : , 2002 42 67
) ) ) , 2007
(136 ) (112 ):; JOURNAL OF COAL SCIENCE & ENGNEERNG

(CHNA) ( ) :





