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Abstract: An analytical method for separation and identification of naphtha cut in coal tar hydrogenation product by
comprehensive two-dimensional gas chromatography/mass spectrometry was established. By using the spectral li-
brary of National Institute of Standards and Technology (NIST) in combination with the characteristics of the com-
prehensive two-dimensional spectrogram, 140 individual compounds were identified, among which aromatics, cy-
cloalkanes and alkanes distributed as groups in the GCX GC chromatograms such as tiles. Two different detectors

were used in this study. Mass spectrometry (MS) detector was employed for qualitative analysis and flame ionization
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detector (FID) was used for quantitative analysis. The carbon number distribution of the sample was obtained by
adopting the corrected area normalization method. Cycloalkanes and aromatics were the most abundant in the sam-
ples, the relative mass fractions of which were 62.78% and 17.97% respectively. Results show that the proposed
method can provide technical support for the investigation of hydrogenation mechanism of coal tar. Inaddition, com-
pared with the conventional single column chromatography. the comprehensive GC X GC has larger peak capacity
and higher resolution, and thus is a powerful tool in the separation of complex compounds.

Key words: coal tar; hydrogenation product; comprehensive two-dimensional gas chromatography (GCX GC) ; mass

spectrometry; modulator
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Tab. 1 Properties of sample A

BEHE(20 °C) R JLE/%
i 4 FR . n(C)/n(H)
/(g/cm?®) /(gBr/100g) C H N S

A 0.877°7 2.00 87.49 12.36 — — 1.69
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Fig. 1 Modulation process of solid-state modulator
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Fig. 4 Total ion current chromatograms of sample A by GC-MS
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Tab. 2 Analytical results of sample A by GCX GC-MS

S

i 34 B 34 P i Dol o
i 18] / min B A) /s I %
1 WO ke cyclohexane 11.464 0.88 5.003
2 R SN methyl-cyclohexane 14.964 1.12 14.543
3 2 toluene 17.764 3.98 3.911
4 E-1,2- W R O 4% cis-1,2-dimethyl-cyclohexane 22.264 1.24 1.030
5 J-1.2- " B BEFR b trans-1,2-dimethyl-cyclohexane 19.864 1.15 1.332
6 1,2- " H REFR ke 1,2-dimethyl-cyclohexane 20.564 1.17 3.523
7 1.3- T H LIRS e 1,3-dimethyl-cyclohexane 18.664 1.10 5.381
8 LR b ethyl-cyclohexane 22.864 1.24 7.712
9 Va3 ethylbenzene 24.964 3.90 1.859
10 4-F 3L B e 4-methyl-heptane 17.764 0.89 1.175
11 ek octane 20.264 0.90 1.411
12 Xf R p-xylene 27.464 4.53 1.914
13 B indene 38.864 5.21 1.516
14 -5 Ak B cis-hydrindene 35.164 1.66 1.664
15 1-2 353 H1 B BF O 4 1-ethyl-3-methyl-cyclohexane 27.064 1.14 3.874
16 1-2 B-3-H g 1-ethyl-3-methyl-benzene 33.064 3.66 2.432
17 1-2, Fe-4-H LK 1-ethyl-4-methyl-benzene 35.564 4.14 2.375
18 1,2,4-=H RIF 2 5 1,2,4-trimethyl-cyclohexane 26.264 1.15 1.416
19 J2-1-2,3-2-F FL 3R 2 e trans-1-ethyl-2-methyl-cyclohexane 28.564 1.18 2.550
20 B =85 propyl-cyclohexane 30.464 1.19 3.858
21 Tk nonane 28.164 0.86 1.987
22 1-FRE-3-N R 3 O 1-methyl-3-propyl-cyclohexane 34.764 1.05 1.113
23 A decane 36.164 0.81 4.238
x3I HEmANRESH
Tab. Carbon distribution of sample A by GCX GC-MS
/&3¢ TEH e S o I e B J5 e EEMAEY
C5 0.01 — — — — —
C6 0.67 0.13 — 5.00 0.43 0.01
C7 0.93 0.74 0.05 15.37 3.91 0.07
C8 1.41 2.12 0.08 20.32 4.44 0.09
C9 1.99 1.94 0.17 15.55 7.70 0.44
C10 4.24 1.96 1.06 6.23 1.47 0.24
Cl1 0.12 0.30 — 0.29 0.02 —
Cl2 — 0.02 — 0.01 — —
Sum 9.37 7.21 1.35 62.78 17.97 0.85
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