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Table 1  Proximate and ultimate analyses of YM and P3 coal samples
Coal Proximate analysis w / % Ultimate analysis w,; / %
sample M, A, Vi C H 0" N S
YM 2.18 22.48 38.89 78.10 5.04 13.58 < 0.1 3.27
P3 0.65 4.77 19.53 91.81 4.48 1.66 1.34 0.51
* by difference
1.2.2 GC/MS
1g 30 mL 30%
100 mL 100 C 4 h
40 °C 6h Cs,
0.2 pm GC/MS
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40 mL GC 2.2 A 2 YM
A
Cs, GC/MS 2
cs,
6 10 14 - -2 -
60 C 1h
cs, 1
A B C 26 10 14 - 1 -
1.2.3 GC/MS HP190915 -433
300 m x 250 pm x0.25 pum
H H £100 T8 19 202
1. 0 mL/min 20 - 1 o 80 2
2
100 °C 2 min 5 °C/ min 300 °C 2 6
=3
10 min EI 70 eV § 40
-
£ 20
2 5
24 0 L 1 L
21 1 16 20 24 28 32 36
’ Retention time £ /min
AB C
M P N 2 YM A
3 Figure 2 Total ion chromatogram of extract A from oxidized
2.13% 0.65% B 0.07% C . -
YM coal residue
24.92%  5.37% YM
2 Y™ A
P3 P3
Table 2 Organic compounds detected in extract A from
Y™ oxidized YM coal residue
P3 No. Compound No.  Compound
YM P3 1 heptadecane 12 docosane
P3 2 2 6 10 14 - tetramethylpentadecane 13 tricosane
30% 3 octadecane 14 tetracosane
4 6 — propyltridecane 15 pentacosane
5 Isopropyl myristate 16 1 — docosene
6 6 10 14 — trimethyl —2 — pentadecanone || 17 hexacosane
7 nonadecane 18 heptacosane
z oM 8 palmitic acid 19 5
0P palmitic aci octacosane
20} 9 eicosane 20 nonacosane
éﬁ s 10 isopropyl palmitate 21 triacontane
= 11 heneicosane 22 hentriacontane
2 10}
2
g g
° 3
0 P _§
A B C E
Extract v
=
=
! &
Figure 1 Yields of the extracts from two oxidized coal residues 2 6 o 14 18 22
Retention time ¢ /min
c A B 3 P3 A
GC/MS

Figure 3 Total ion chromatogram of extract A from oxidized

P3 coal residue
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3 P3 A
2255-
Table 3 Organic compounds detected in extract A from A
oxidized P3 coal residue
No. Compound No. Compound 10
1 isopentyl acetate 9  tetracosane
2 2 — methylcyclopentanone 10 pentacosane
3 225 5 -tetramethylhexane 11 hexacosane
4 isopropyl myristate 12 heptacosane 2.3 B
5 isopropyl palmitate 13 octacosane B 1 4
6  heneicosane 14 nonacosane
7  docosane 15 triacontane
8  tricosane 16  hentriacontane YM
P3 A B
3 3
B
2 -
4 B
Table 4 Contents of organic compounds detected in extract B from two oxidized coal residues
Content w,,,, /%
Sample
butyrolactone phenol others
Residue B from oxidized YM residue 3.03 90. 10 6.87
Residue B from oxidized P3 residue 0.00 63.58 36.42
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GC/MS analysis of products from oxidation of two coal residues
by hydrogen peroxide

CHEN Hong ZHANG Jia —-wei YU Gui-yun KOU Jia —hui ZONG Zhi - min WEI Xian - yong
School of Chemical Engineering China University of Mining and Technology Xuzhou 221008 China

Abstract Yima and American Pocahontas No. 3 coal samples were exhaustively extracted with carbon disulfide
CS, /tetrahydrofuran mixed solvent and cyclohexanone respectively. The residues after extraction were oxi-
dized in 30% hydrogen peroxide aqueous solution at 40 C. Water — soluble and insoluble fractions were separa-
ted in the reaction mixture by filtration and then extracted with benzene and CS, respectively. The extraction
solutions were analyzed with GC/MS. The results show that both water — soluble fractions from the two oxidized
coal residues contain small amount of phenol. Oxygen — containing compounds and long — chain alkanes are de-
tected in the extraction solution with CS, from the water — insoluble fraction.
Key words coal residue hydrogen peroxide oxidation extraction GC/MS analysis
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