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Abstract: Thermal simulation experiments on the system of diesel and magnesium sulfate were carried

out using an autoclave operated at high temperature and high pressure in the presence of water. Proper-

ties of the gas— oil —solid 3-phase products were analyzed by some advanced analytical methods inclu-

ding gas chromatography, microcoulometry, capillary gas chromatography combined with a pulsed
flame photometric detector (GC—PFPD), FT—IR and X-ray diffraction. The results show that the re-
action can proceed at 450 ~550 °C to produce MgO, S, C, H,S, CO,, and a series of organic sulfur

compounds such as mercaptans, sulfoethers and thiophenes as the main products. The reaction kinetics

was also studied and the activation energy of the reaction is 58. 6 kJ/mol.
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Fig. 1 Sulfur contents of gaseous products
at different reaction temperatures
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Table 1 Composition of hydrocarbons in
gaseous products at different temperatures
SAHH R/ Y%
YyFh
450 °C 475 °C 500 °C 525 °C 550 C
e 36. 6 37.1 39.0 42.6 48.7
LI 33.7 32.1 33.9 31.5 30.0
s 1.5 0.8 0.5 0.4 0.2
ke 19.9 20. 4 16. 1 15.0 12.8
G 0.0 0.8 1.9 1.6 0.7
5 T bt 3.3 2.5 1.4 1.8 1.4
IE T8¢ 0.0 0.9 2.6 2.1 1.5
K—2—TH# 0.0 0.4 0.3 0.5 0.1
IET i 0.6 0.6 0.3 0.2 0.0
5 T 0.0 0.6 0.3 0.1 0.1
i—2—"T4H# 0.9 0.4 0.2 0.2 0.1
S %t 0.6 0.1 0.4 0.1 0.1
E ke 0.9 1.0 0.6 0.4 0.1
e 1.0 0.4 0.4 0.2 0.1
ECHE 0.0 0.5 0.1 0.1 0.0
AR 0.9 1.2 2.0 3.3 4,2
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Fig. 2 Gas dryness coefficients and CO, contents
at different reaction temperatures
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Fig. 3 Contents of mercaptans in oil phase
at different reaction temperatures
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Fig. 4 Contents of sulfoethers in oil phase
at different reaction temperatures
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Fig. 6 Total content of sulfides in oil phase
at different reaction temperatures
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product after calcination at 450 C
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after calcination at 450 °C
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