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Separation and GC-MS Analysis of Shanbei Low Temperature Coal Tar

Sun Ming Feng Guang Wang Rucheng Xu Long Yang Yanhong Ma Xiaoxun
( Chemical Engineering Research Center of the Ministry of Education for Advanced Use Technology of Shanbei Energy
Shaanxi Research Center of Engineering Technology for Clean Coal Conversion School of Chemical Engineering

Northwest University Xi” an Shaanxi 710069 China)

Abstract  The light tar ( L-ar) and heavy tar ( H4ar) from Shanbei low temperature coal tar were
separated by ultrasonic extraction and Soxhlet extraction to obtain petroleum ether fraction in L-ar ( P-
L-arr) and petroleum ether fraction in H-tar ( P-H-ar)  which could be analyzed by gas
chromatography-mass spectrometry ( GC-MS) . The GC-MS analyses showed that Pd.~ar and P-H-ar
contained 295 compounds and 302 compounds respectively which were mainly long-chain alkanes
phenols naphthalenes as well as a small amount of oxygen compounds and nitrogen compounds.
Mass fractions of long—¢hain alkanes and phenols in P-d.4ar are 42.43% and 18.28% and their mass
fractions in P-H-ar are 21.53% and 36.80% respectively. The mass fraction of m-cresol in P-H-ar
reaches 6.72% .

Keywords low temperature coal tar; ultrasonic extraction; Soxhlet extraction; gas chromatography—

mass spectrometry analysis; phenolic compound
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Table 1  Properties of Shanbei low temperature coal tar

Sl Density(20 °C) /  Viscosity(20 °C) / w( Water) w(Ash)  w(Carbon  w( Toluene Ultimate analysis( w) %
(gemL™") (mm? s % % residue) %  insolubles) % C H 0 N
L-tar 0.959 5 7.58 0.34 0.098 4.348 0.18 84.08 10.15 4.96 0.37
H-tar 1.057 3 14.10 1.66 0. 155 9.653 0.46 81.54 7.84 7.98 0.81
L+ar: light coal tar; H4ar: heavy coal tar.
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Fig.1 Total ion chromatogram of petroleum ether fraction in L-ar sample ( Pd.4ar) .
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Fig.2 Total ion chromatogram of petroleum ether fraction in H-tar sample( P-Har) .
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P-H - tar 1.09% P -H - tar
12.57% 10.95% P - L - tar 1.87% 1 —
1.82% 1 - 1.79% 2 - 1.86% 2 - 1.15% .

2 P-L-tar P-H-tar
Table 2 Part components in the Pd.-tar and P-H-tar samples detected by GC-MS

P-L-ar P-H-ar
Retention Retention
No. Name or type w % No. Name or type w %
time/min time/min
16  Phenol 1.88 7.34 22 Phenol 4.24 7.36
28 Phenol 2-methyl- 1.33 9.96 37 Phenol 2-methyl- 2.49 9.98
30 Phenol 3-methyl- 3.59 10.78 42 Phenol 3-methyl- 6.71 10.82
44 Phenol 2 4-dimethyl- 0.89 14.00 55 Phenol 2-ethyl- 0.77 13.57
50 Phenol 4-ethyl- 0.90 14.86 57 Phenol 2 4-dimethyl- 1.45 14.02
51 Phenol 3 4-dimethyl- 1.71 14.97 62 Phenol 4-ethyl- 1.80 14.88
55 Naphthalene 1.82 15.57 63  Phenol 3 4-dimethyl- 3.26 15.00
58 Phenol 3 5-dimethyl- 0.57 16.07 65 Phenol 2 3-dimethyl- 0.53 15.39
60 Tridecane 0.70 16.48 66 Naphthalene 1.87 15.59
70 Phenol 2-ethyl-5-methyl- 0.89 18.18 69 Phenol 3 4-dimethyl- 1.12 16.10
75 Phenol 3-ethyl-5-methyl- 0.85 19.18 83  Phenol 1-ethyl-4-methyl- 1.53 18.20
83 Naphthalene 1-methyl- 1.79 20.59 84  Phenol 3-ethyl-5-methyl- 0.64 18.40
87 Tetradecane 1.32 21.08 88 Phenol 3 4 S-rimethyl 1.61 19.20
88 Naphthalene 2-methyl- 1.09 21.34 89 Phenol 2 4 6-rimethyl- 0.52 19.50
113 Pentadecane 1.99 25.48 95 Naphthalene 1-methyl- 1.86 20.61
116 Naphthalene 1 8-dimethyl- 1.03 26.05 100 Naphthalene 2-methyl- 1.15 21.35
117 Naphthalene 2 6-dimethyl- 0.79 26.18 109 1H-nden-5-0ol 2 3-dihydro— 0.97 22.73
131 1H-ndene 2 3 3a 4 7 7a-hexahydro2 126 Pentadecane 0.90 25.49
2 4 4 7 7-hexamethyl— trans— 063 28.79 129 Naphthalene 1 8-dimethyl- 1.07 26.06
136 Hexadecane 2.47 29. 64 130 Naphthalene 2 6-dimethyl- 0.86 26.19
138 Dibenzofuran 0.63 29.96 149 Hexadecane 1.20 29.65
139 2-Naphthalenol 0.56 30. 16 151 Dibenzofuran 0.82 29.97
140 Naphthalene 1 2 3 4-etrahydro5 6 0.8 3031 152 2-Naphthalenol 1.30 30.17
7 8-etramethyl- 153 Naphthalene 1 2 3 4+etrahydro5 6 7 0.70 30,32
161 Heptadecane 2.76 33.58 8-tetramethyl—
168 Dibenzofuran 4-methyl- 0.50 34.58 166 Fluorene 0.63 32.59
181 Octadecane 2.90 37.31 168 Naphthalene 2 3 6-trimethyl- 0.68 32.83
182 Pentadecane 2 6 10 14-etramethyl- 0.59 37.52 172 Heptadecane 1.42 33.58
191 Anthracene 0.68 39.82 174 1-Naphthalenol 2-methyl- 0.55 33.85
196 Nonadecane 2.93 41.02 180 Dibenzofuran 4-methyl- 0.62 34.59
210 Eicosane 3.03 44.67 193 Octadecane 1.61 37.31
222 Heneicosane 3.31 48.08 202 Anthracene 1.03 39.82
236 Naphthalene 7-butyld -hexyl- 0.77 51.19 203 Phenanthrene 0.77 40.19
237 Docosane 3.40 51.28 207 Nonadecane 1.74 41.03
251 Tricosane 3.68 54.32 218 Anthracene 9-methyl- 0.61 44.55
252 Phenanthrene 219 Eicosane 1.87 44.67
1.13 54.50
1-methyl7« 1-methylethyl) — 231 Heneicosane 1.97 48.08
259 Tetracosane 3.76 57.22 248 Naphthalene 7-butyld -hexyl- 0.78 51.20
266 Pentacosane 3.39 59.98 249 Docosane 1.95 51.29
271 Hexacosane 3.03 62.62 258 Tricosane 2.02 54.33
274 Heptacosane 1.77 65.16 259 Phenanthrene 1-methyl-7— a1 451
280 Nonacosane 1.05 67.61 ( 1-methylethyl) —
267 Tetracosane 1.88 57.22
275 Pentacosane 1.57 59.98
280 Hexacosane 1.31 62.62
286 Heptacosane 0.68 65.17
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Fig.4 Content comparison for three kinds of compounds in
the Pd.4ar and P-H~ar samples.
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Fig.5 Distributions of long—hain alkanes in
the P-L.—ar and P-H-tar samples.
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