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Abstract: The influences of atmosphere and temperature on solid residue, shale oil and gas, as well as yields of shale oil
and compositions of shale oil and gas were investigated by XRD, TG, FT-IR, elemental analysis, four components analysis
and GC-MS. The results show that the pyrolysis of oil shale can occur at a lower external temperature in oxidative atmos-
phere. Shale oil yield can reach 51% of Fisher assay oil content at 350 °C in air, which is 3.5 times higher than that in ni-
trogen. And the quality of shale oil is improved. It is also found that atmosphere and temperature are the key factors affecting
oil shale pyrolysis, and oxidative atmosphere has a great potential in the development and utilization of oil shale.
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Table 1 Proximate analysis, ultimate analysis and Fisher assay of oil shale (air dry)

w(ERIY) /% w(EEW) /% w(IKIY) /% w(KAN) /% G (MT - k")
TALSHF
43.24 1.38 54.26 1.12 12.02
w(C)/% w(H)/% w(N)/% w(S)/%
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Fig.1 Schematic diagram of experimental apparatus
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Fig.2 Shale oil yield at different temperatures

under N, or air
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Fig.3 Solid residue yield at different temperatures

under N, or air
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Fig.4 Analysis chromatograms of shale oil obtained at different temperatures
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Fig.8 Gas chromatograms of shale gas products in initial period at different temperature under air
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Fig.9 X-ray diffraction spectra of semi-coke products at different temperature
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Table 2 Pyrolysis parameters of semi-coke products obtained at different temperature
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Fig. 11 Infrared spectra of semi-coke at different temperature
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Fig. 12 Mass fraction of C, N and S elements in semi-coke products at different temperature
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