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Characteristics of light gases evolution during oil shale pyrolysis

BAI Jingru, LIN Weisheng, PAN Shuo, WANG Qing
(Engineering Research Centre of Oil Shale Comprehensive Utilization, Ministry of Education,
Northeast Dianli University, Jilin 132012, Jilin, China)

Abstract: Pyrolysis experiments were conducted on a unit of thermogravimetric-infrared-mass spectrometry at
heating rate of 20°C -min”' to examine the evolution characteristics of light gases from low temperature pyrolysis
of oil shale obtained from four locations (FS, HD, MM and NM). The time-resolved light gases including H,, H,O,
CO, CO,, CHy4 and C,H,, were investigated for their release rates and accumulated productions varying with the
change of temperature. Light gases evolved at temperatures in the range of 180—540°C. Release rate curves for
H,, CH4 and C,H,, mainly resembled each other, appearing in Gaussian distribution. Release rate curves for CO
and CO, smoothly increased first and then accelerated sharply. After reaching a maximum the curves dropped
quickly till the end of evolution. Change of H,O release rate was complicated. Release rates of internal water,

mineral water and pyrolysis water of oil shale in three stages all increased to a maximum and then leveled off.
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Table 1 Content of five kinds of gas in dry basis of
pyrolysis gas generated in different type of retorting/%(vol)

Gas FS Retort Kiviter Retort UTT3000 Retort Petrosix Retort

H, 9.9 6.5 17.9 25.9
(€[¢] 2.8 42 13.4 0.8

CO, 18.4 222 3.0 3.6

CH,4 4.6 1.9 15.8 20.1
C,H,, 1.4 2.0 43.8 239
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Table 2 Proximate and ultimate analysis of four kinds of oil shale
Sample Proximate analysis/%(ad) Oaan/kJ + ke Ultimate analysis/%(ad)
M v A FC H N S
HD 3.01 39.63 53.49 3.87 14239.12 24.28 3.49 0.28 0.55
FS 3.00 19.88 74.90 222 8821.34 10.21 1.52 0.54 0.22
MM 1.67 21.52 71.22 5.60 6947.45 16.15 2.26 0.59 1.09
NM 3.75 18.13 69.98 8.14 6809.86 16.19 2.36 0.53 1.08
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Fig.1 Release rate curves of volatile in process of pyrolysis
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Fig.2 Infrared absorption three dimensional spectra in process

of pyrolysis of FS oil shale
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Fig.3 Release rate curves of H,O in process of pyrolysis
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Fig.5 Release rate curves of H; in process of pyrolysis
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Fig.7 Release rate curves of CO in process of pyrolysis
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Fig.9 Release rate curves of CO, in process of pyrolysis
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Fig.11 Release rate curves of CH, in process of pyrolysis
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Fig.13 Release rate curves of C,H,, in process of pyrolysis
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