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Abstract: The pyrolysis of oil shale in the presence of the catalysis metal chloride (stannous
chloride, molybdenum chloride, zinc chloride) was evaluated. Fourier transform-infrared spectroscopy
(FT-IR), X-ray diffraction (XRD) and thermogravimetric (TG) analysis were conducted to characterize
the solid residues. Moreover, the kinetic parameters were calculated using the Coats-Redfern method.
The results showed that catalysts can promote the organic conversion to oil and gas at low temperature,
and also effect on the activation energy of the solid residues, particularly with stannous chloride,

molybdenum chloride and zinc chloride, with which the activation energy decreased about 15.10, 10.66
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and 20.58 kJ/mol respectively compared to those with no catalyst therein.
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Table 1 Physical properties of Huadian oil shale
wUREIN /N w ([ E ) /% wKIY) /7 wOR) /% K/ (M]/ kg)
Tl 23
39.34 3.75 56.91 3.26 13.07
- w(C)/ % w(H) /% w(N)Y/% w(S)/%
TLR I
29.23 4.28 0.61 4.92
w (BUEID /% w(THSD /% w(K) /% w5k /%
Fisher 43 #7
19.69 6.38 4.98 68.95
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Fig.1 FT-IR (a) and XRD (b) patterns of raw oil shale and solid residual with catalysts
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Table 2 Characteristics peaks in FT-IR spectrum of main
compositions in oil shale
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Fig.2 TG (a) and DTG (b) curves of the raw oil shale and solid residual with catalysts
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Table 3 Pyrolysis parameter of the second and third stage of raw oil shale and solid residual

. o5 11 BB o 11 B B — 350 CHAME
t/C Lo/ C MGER/% KT R/Y% t/C HKEAE/ % AR R AL %
KT/ %

OS-Raw 300~550 455 29.3 0.0 550~750 10.0 0.0

0OS - No 300~550 458 28.4 0.9 550~750 10.0 0.0 0.5

OS - Sn 300~550 460 17.5 11.8 550~750 4.4 5.6 9.3

OS - Mo 300~550 462 23.6 5.7 550~750 4.7 5.3 3.3
0OS-7Zn 300~550 465 23.1 6.2 550~750 8.3 1.7 5.5

TE & £ max. ORISR B A IELBE , °C 5 * R Tl 350 °C AL BAE G Y PR T
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()RS (R B T RS AR TG fL TR L RERR IR X 52
WA R — 3, 7 B R A, JO M R R A B gk i
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£ 350 CAb ¥ 17 %%, SnCl, . MoCl; il ZnCl, 3
T 500 T0 A R AR L, JLTE AR BB 43 A B AR Y
30.31,25.87 M 35.79 kJ/mol, 5 F g ML &
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Table 4 The second stage kinetic parameters of raw oil shale
and solid residual

B i 44 B E/(kJ/moD A /min! R?

OS - Raw 91.17 3.0X10°6 0.977
OS - No 75.96 9.8X10°% 0.983
OS - Sn 60.86 8.1X10°° 0.992
OS - Mo 65.30 6.7X10 2 0.996
OS—Zn 55.38 3.7X10°3 0.996

T R* Jy Jr R 1 R A

(s

3 %y

1) 38 3 78 3 05 b 8 4 8 S AL (SnCl, .
MoCl; #1 ZnCLO AL, B 58 1 FE AR 0 25 10 T
T T AR RN B A% 2 A 1Y 1 BT L 45 2R 2 D A Ak 7 e 6%
UL T R AR AR AR T & AR . 7E 350 °C
T .53k SnClL fff 30% (1% 1 i #4455 1k, 7 2K
MoCl; F1 ZnCl, fEE S 11.3 % F1 18.8 % Y T & AR
R B U WA TR R I T T AR AR 2R R DT
AR E B R PR AR

2) 5K R ML R 40 350 °C b BE YRR 5 AR
o, 72k SnCl, . MoCl; F1 ZnCl, (49 FE 5 3% 14 fE 45 3
R4 15.10,10.66,20.58 kJ/mol. A F| T 5% 45 T AR
F) 3E — 25 A il

DS E AL IA ik — 20058, HET 45 R 3R
W A4 Ak 550 B % o A1 T 1% AR A A O 2 L R il I
I BB AE A 7 1 T 7 H 140 JEL I RD B S R
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