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Table 1 Properties of Shenhua direct coal liquefaction oil

density viscosity water content initial boiling  final boiling elemental analysis / %

/g-cm™(15°C) / m?-s71(20 °C) / % point / °C point / °C C H e} N S

0.93 4.39 0.057 101.6 337.8 87.5 10.5 1.7-2 <0.3 0.0404
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Fig.1 GCXGC-MS spectrum of Shenhua direct coal liquefaction oil
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Table 2 Component of Shenhua direct coal liquefaction oil

sramres (e < onadecane
octadecane

obtained by GCXxGC-MS %

aromatic unknown
naphthene paraffin alkene oxygenate

hydrocarbon component

34.27 36.44 11.01 4.71 6.31 9.29
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Fig.2 Sulfur contents of the product oil obtained under dif-

ferent reaction conditions
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Fig.4 Aromatic contents of the product oil obtained under

different reaction conditions
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Table 3 Comparison of the oil composition before and after

hydrosaturation %
species before hydrogenation after hydrogenation
paraffin 23.58 23.82
monocycloalkane 4.92 9.26
bicycloalkanes 17.71 41.02
tricycloalkane 13.90 19.56
aromatic hydrocarbon 39.89 6.35
sum 100.00 100.00
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Table 4 Comparison of the properties of the direct coal liquefaction oil and its product

property direct coal liquefaction oil product
density / g-cm™(15 °C) 0.93 0.87
aromatic content / % 34.27 5.60
flash point / °C 55 69

net calorific value / MJ-kg™' 39.30 42.69

thermal oxidation stability(300 °C-5 h JFTOT)
heat-resistant temperature / °C <300

sulfur content / %

0.0404

7 min 26 s reach 3.33 kPa

pass the test
550
0.000165
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Process of Upgrading Diret Coal Liquefaction Oil to Aerospace Fuel

CAO Hong-wei', LI Yue-ting', WANG Teng-da', ZHANG Xiang-wen'’, LI Guo-zhu'*
(1. Key Laboratory for Green Chemical Technology of Ministry of Education, School of Chemical Engineering and Technology, Tianjin University, Tianjin
300072, China; 2. Collaborative Innovation Center of Chemical Science and Engineering (Tianjin) , Tianjin 300072, China)

Abstract: In this study, the suitable process conditions for upgrading coal-derived oil for aerospace application have been ex-
plored. Shenhua coal direct liquefaction oil was used as the raw material. Due to the characteristics of high sulfur content, high
oxygen content, and large unsaturation, a process of “alkali washing-hydrodesulfurization-hydrogenation saturation” was em-
ployed. Using the self-developed catalysts (NiMoW/AI,O, and Pd/Al,O,), the optimal reaction conditions were determined to be
5 MPa and 300 °C for hydrodesulfurization, and 4 MPa and 210 °C for hydrosaturation. The as-prepared product oil possessed
high density and high net heat value. The as-prepared fuel also exhibited high withstanding temperature of 550 °C and good ther-
mal oxidation stability.

Key words: direct coal liquefaction oil; hydrodesulfurization; hydrogenation saturation; aerospace fuel
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