4.1
4.1.1
a(proximate analysis)
(Ash) 40.3936 0.5041
(VM) 37.7096 98.6508
(FC) 21.8968 0.8451
dry basis
(ultimate analysis)
(C) 35.256 83.510
(H 3542 14.203
(N) 1.468 0.800
() 3.967 0.010
(0) 15.372 0.973
% 35.256 % 404
Toshiyuki Kanno [41] % 67.2 %
11 %

%C  %H
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42

simulated distillation G.C.

(B

1%Fe/AC. 559 /

5%Fe/AC. 570 /

10% Fe/A.c 657 /
4.2
421
4211 %Fe/AC.

1%, 5%, 10%
380, 400, 420
62 30
12: 3 15 41 400 0 C

51.33%, 53.36%  50.32%
32.31%
simulated distillation G. C.
I 400

440 °¢c

62



(free radical)

43

30 42

(thermal  cracking)

(catalysis cracking)

pre sulfide
hydrogenation [34] 4.2

1% 10 %



% iron on A.C.

&8

]

20
10 4
0
%)) Iy Iy 40
Temperature (C)
- -1%Fe 150 1090k HO- themdl
4.1
12:3 15 62 2 30
Oil yield (%owt)
32.37 %
thermal 10.47 721
10% Fe 7 66 1156 : 2201
/ 50.32 %
5% Fe 489 96 5%
: 53.36 %
1% Fe 77 7% ) 3.56 5133 %
0% 20% 409% 60% 80% 1009
product distribution ( % wt)
D gas O naphtha O kerosine CH light gas oil D heavy gas- oil D long residue H solid

4.2

62

Simulated distillation G.c.
12:3 15 400

30 15
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42.1.2
L
62 400 °c
30 123 15
3 5 %
Fe / AC. 075 15 30
50.37 %, 53.31%  46.31%
15
simulated distillation G.C. 4.3
15
075 30
0.75 15

Oil yield (% wi)

46.31 %

s 53.36 %

)

H
50.37 %

0% 20% 40% 60% 80% 100%
product distribution (% )
gas Q nnnnnnnnnnnnnnnn Dlighl gas-oil 0 aaaaaaaaaaa Q uuuuuuuuuuuuuuuuu
43 5
% Fe JAC. (12: 9) 15 400°%

62 30 Simulated distillation G.c.
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4.2.2
) 15 »
400 C 62
30 4.4
3865 % 4775 %
15:0, 12:3, 10:5, 8:3 3:12 15
47,75 %, 53.36 % 3532 % 3150 %  5.03 %
12 13 .
simulated distillation G.C.
4.4 550
isotactic
(CH3

tertiary hydrogen

catalytic cracking

12:3



4

Qlyield(% )
83 L 350%
;.Ej 105 B,
% 12:3 5330
2
kS
,(% 160 41.%
4065%
15:0noncat
0 D 4) &2 & KD
proccfefigton(Ynd)
1 gas [ phha 0 terodne | lightgas-oil 1 havygas-oi 1 bngiesidue | scfel
4.4 Simulated distillation
G.C. 5% Fe / AC. 15
400 62 30
42.3
12:3 5% Fe/AC.
45 62 30
380, 400, 420 440
46.64 %, 53.36%, 49.45%  30.66% 400 °c

62



43

30 2 3 15
5% 15
simulated distillation G.C. 4.6

440°c
420 C

simulated distillation G.C.
420 35.6 % 741 %

% yield of liquid (%wt)
w
o

380 400 420 440

12:3 15 5% Fe/ACLS



2
3
P
B,
K:0)
(% m 4M m SM
productcfutoution (owd)
DgB [3rahm DKeroshe  Blightgas-oil - Dheavygas-oil ~ Dbngresidue  Bscfci
4.6
12. 3 15 5% Fe/AC. 15
400, 420 440 , 62 30
distillation G.c.

ON

%
Oil yield (w)

30.66 %

49.45 %

53.36 %

46.46 %

380,
Simulated



42 4

AC. 15
30
21,48, 5 62
53.38 %
30
simulated distillation  G.C-
(isothermal)
hydrocracking hydrogenation
62 28.28%
425
12 3 15 114.9
C
15,30, 45,60 90
%4520 % 3432 %
62 400

4.10

400°c

50

VI
3 15 H5%Fe/
400 °c
4.7
16.46 % 29.44 % 46.44 %
62
48
free radical

simulated distillation G.c.
9.6 %

62 400

24.0 % 53.36 % 47.66
30

simulated distillation G.c.
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simulated distillation G.C. 60
30.74 % 6.78 %

B0 e
50 ~
40
35.45

30 - 78 PANCLEY

20

% yield of liquid (%owt)

27 48 55 62 76
pressure ( bar)

*400 C/30 min 400 C /60 min A 420 C /30 min

4.1
123 15 5% Fe/AC. 1.5



52

Oil yield (%wt)
16.45%
g 2943 %
2 1644 %
" 53.36 %
@; — 200; 40% - vja)% 00% R ;];D%
product distribution (%owt)
O gas O naphtha 0 kerosine o light gas -oil 0 heavy gas-oi EJtong residue 1 solid
48 27, 48, 55
62 12:3 15 5o
Fe/AC. 15 400° C 30 Simulated distillation

G.cC.



% yield of liquid

40

53

15 30 45

time (min)

60 90

(w400 C /62 bar =420 C /62 bar

49
12 3 15

A 400C/ 48 bar

5% Fe/AC. 15



Oil yield (%wt)

34.32 %
45.20 %
;.E,
) 47.66 %
E
53.36 %
24.0 %
% m i 0 0 0
procixtdslrtxiion (% )
G@ 7 cepttB Dkacere 0 lightgasoll D heaygasoi 1 bngiBsidue | sdd
4.10 Simulated
distillation G.C.
12:3 15 5%cFrerac. 15 400 °c 62



4.3

41

feed Temp

©
pp/ coal 450
pp/ coal 400

111 5-10

18.25 %

Zhen Feng
4.1
Z Feng (1996)
catalyst Solvent  time oil + gas
(min)
FHYD/Ca waste ol 09 60  68.1
FelA.c. 30 7825
z .Feng (1996) [36]
0-15

68.1 %

55

z .Feng et al (1996)
(2000)
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