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Abstract : To study the kinetics of hydrocracking for heavy coal tar oil , the experiments were carried out in a 100 mL high heating rate auto-
clave reactor. Heavy Xinjiang coal tar oil was hydrocracked with highly dispersed Fe series catalyst in condition of hydrogen pressure 10
MPa,stirring speed 350 r/min , temperature 430—-460 °C ,in different reaction time. Hydrocracking of heavy coal tar oil shows strong char-
acter of sequential reaction. With the increase of tar oil conversion,hydrogen consumption and gas yield increase to 2. 7% and 8.3% re-
spectively, at the same time, oil yield increases to 87.0% . However,the gas selectivity increases constantly. In contrast, the oil selectivity
reaches to the maximum 91. 5% when the conversion is 57.2% ,and then decreases. It is thought that in later stage of sequential reaction,
some oil product convertes into gas product. Thus,the proper reaction temperature and time are very important. The first order kinetics can
fit the results of hydrocracking reaction for heavy coal tar oil well with Ea=434.7 kJ/mol,which is higher than many residuum hydrocrac-
king reactions. The dispersed Fe catalyst can provide active H and stabilize radicals,and the hydrocracking of heavy coal tar oil is essen-
tially thermal activation reaction.
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Table 1 Analysis of heavy coal tar oil
WE(20 C)/ ik K5y, TI % fE/ TR/ %
(kg - m™) R/C % /% (MJ - kg™) H,y Coat Ngar S gat 0 gt
1059.7 50 0.16 1.45 37.54 9.34 84.13 0.70 0.14 5.54
EEETE/ (mg - kg™") 935301/ %
Fe Ni Cu \ Na WAy I 52 J3t Wi
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Fig. 1 Flowchart of experiment instruments
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Fig. 3 Relation between hydrogen consumption,yield of gas/

oil and conversion of heavy coal tar oil

25 BN By ade 5 k5 £ I e Ak R 1 56 AR A T
4 Jr7s o AL BERE A AR B 3G 0, b AR B 5
BLSE RN W/ R B, e AL AR 57, 2% Fe A
HREFEMEIRARMEN 91.5% . I 5K 3 A R4
PR — 2, BRER ) S5 20 Bt T 3 R e 2 S
JETI gt Ay A B NI A B R
Ko 524l [/, /N0 5o 5
SRR JRE S, DAL 3k 7 R B S T R A TR
L, AR SR RO AR R A i A A AR AN W R
JE IR DAy W 2 07 2 A 3 B 5, /N 1 il 2R AR Y
ACPREEBE I, AU ER G I, I R B AR
e PR AR R AL A5 WA AL LA T U 2
AR ROV B R L, DR A AR AR A i =
R T2, 5 T 10 5 T B RIS [ 45 X 4 o il
PR PR



AR A I 1 I SRR N Bl g 2

www.chinacaj.net

2018 427 3

92 S 10
= olr 8
# g} #
g 16 X%
2 89F bl
=gy e W EGERN s r
MR | .
40 60 80 100
FEME 3%

K4 BEmEmEAEERTE g R2aFHHXR
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Table 2 Results of hydrocracking reactions for heavy

coal tar oil

e/ Wy ER U7 e kT Hedk
< min % /% % BN R/%

10 0. 60 1. 40 42.03 3.50 46. 30
20 1.20 2.30 56.97 4.80 62.90

440 30 1.39 2.67 67.10 5.51 73.79
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Table 3 Kinetic factors of hydrocracking for heavy coal tar oil

i S fEAEF MR/ C Ea/(kJ + mol™")
Maya VR VR+H,—7=4) BayiCEE| 397 ~438 390
Athabasca i 75 i WitF—r=4 NO 370 ~538 130
Athabasca i 75 i WitF—r=4 NO 375 ~420 150
Huanxiling i 75 J5i VR—=¥) NO 385 ~430 260
153 VGO+H,—7=4) NiW/SiAl 300 ~430 88.2
FEIR £ +H, - =) NiW/SiAl 400 ~ 500 73.6
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HCT HCT+H, —7"¥) Fe,0, 440 ~ 460 434.7
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