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Abstract

In this research, the LTO kinetics of heavy oil(from Xinjiang oil field) was studied by using ther-
mogravimetric analysis (TGA), and LTO simulation tests were performed with/without catalyst
(nickel sulfate).During simulation tests, the changes of volume fraction of 0;, CO, and CO were
analyzed by gas chromatography. The SARA content of heavy oil before and after the reaction was
analyzed. The results show that using nickel sulfate as catalyst can reduce the activation energy of
LTO reaction, and significantly increase the consumption of O;. By analyzing the changes of CO and
CO: content, the results show that nickel sulfate has a catalytic effect on LTO breakage reaction.
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Table 1. Experimental reagents and instruments
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Figure 1. TGA analysis of heavy oil with (b) and without (a) catalyst
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Figure 2. Fitting curve of LTO ((a) initial data; (b) fitting data)
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Figure 3. Fitting curve of CLTO ((a) initial data; (b) fitting data)
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Figure 4. Content of O, at different temperature. ((a) 80°C without catalyst; (b) 80°C with catalyst; (¢) 100°C without cata-
lyst; (d) 100°C with catalyst; (e) 120°C without catalyst; (f) 120°C with catalyst)
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Figure 5. Content of CO, at different temperature. ((a) 80°C without catalyst; (b) 80°C with catalyst; (c) 100°C without cat-
alyst; (d) 100°C with catalyst; (e) 120°C without catalyst; (f) 120°C with catalyst)
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Figure 6. LTO processes of crude oil
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Table 3. Four components content in the oil samples
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