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Abstract : Oil shale is the sedimentary rock containing kerogen, which is one of the abundant unconventional fuel. In the
pyrolysis process, oil, gas and coke are produced from the decomposition of oil shale. In this study, TGA and the continuous
pyrolysis of oil shale have been investigated for the clean conversion of oil shale. Effects of reaction temperature and residence
time on the pyrolysis conversion and oil production rate have been determined. Conversion of oil shale increases with increasing

the reaction temperature and residence time. Optimum conditions for oil production were reaction temperature of 450 ~ 500 C at

the residence time of 30 min.
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Figure 1. Green river oil shale. (Enefit American oil Corp., Utah,
USA).

Table 1. Analysis of oil shale

1 ~3 mm

5~10 mm

3 ~5mm

Figure 2. Oil shale sorted by the size.
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Proximate analysis [wt, %]

Ultimate analysis [wt, %]

Sample 1 (Oil shale) | Sample 2 (Sorted Oil shale) Sample 1 (Oil shale) | Sample 2 (Sorted Oil shale)
Moisture 0.54 0.59 C 19.62 26.01
Volatile 37.39 40.84 H 1.78 2.81
Fixed carbon 0 0 (0] 16.18 11.65
Ash 62.07 58.57 N 0.35 0.55
S 0 0.41
Ash 62.07 58.57




Figure 3. Rotary tube furnace.
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Figure 4. Typical TG and DTG curves of oil shale (N, atmosphere,
300 mL min™).
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Figure 5. Effect of temperature on pyrolysis conversion.
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Figure 6. Effect of the residence time on pyrolysis conversion.
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Table 2. Analysis of produced gas from oil shale

500 C 600 C 700 C 800 C

H, 0.07 0.8387 4.0236 6.2044
CH4 0.094 0.5912 4.0236 8.1108
C>Hs 0.027 0.1319 0.5595 0.3951
CyHy 0.015 0.3034 2.6408 3.7093
Cs;Hs 0.014 0.0377 0.0696 0.0082
CsHs 0.014 0.1869 0.9239 0.2404
CH 0.005 0 0.0106 0.0564
1-C4H1o 0.007 0.0221 0.0173 0.0691
n-C;Hio 0.002 0.0029 0.0147 0.0451
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Figure 8. Effect of the residence time on oil and gas production rate.
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Figure 7. Oil product rate in oil shale pyrolysis product.
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