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ABSTRACT  The kinetic models of chemical reaction of Huids on rough surfaces have been
established by the Mandelbrot's conceprs of fracral geometry (dimensionless expression: I-{1-
x) PP/ =¢ 1, y—conversion ritio, 3—concentration level, D, —{fractal dimension, ¢, —Teaction and
time}. The moldels are in good agreement with the experimental data of the coke—CQ; reaction (the
calculated apparent active energy being 54.814 kJ/mol) and have clearer physical understanding as
compared with the traditional shrinking unreacted core models which are the special forms of the
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fractal models under the conditions of regular geometry.
KEY WORDS kinetics, fractal model, rough surface. carbon, gasification reaction
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Table 1 Imtial rates of coke-COp reaction at defferent
values of pog, { T=1098 K, pee=8x10* Pa,
Goog+ny =B0 mL/min, m.gu=5 mg)

Pco, /P* {dx/dt)e—o
10~3/min
0.2 2.56
0.3 3.71
0.4 4.35
0.5 4.97
0.6 5.62
0.8 6.85
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Table 2 lInitial rates of coke-CQj; reaction for differ-
ent values of § (T=1098 K, peat=8x10* Pa,
Qca, =50 mL/min, meok.=5 mg)

Coke s (dx/dt}sp
mesh m? jg 10~2/min
—20+40 5.960 3.59
—40+-60 T.949 4,28
-60+4-80 9.459 4.32
804100 11.1%0 4.78
-100+120 12.317 5.25
-120+4-140 13.545 5.48
—140+ 160 14.483 5.66
-160+ 1840 15.333 5.89
-1804200 16.580 6.53

& 1 Pay In(dx/dt), o # In po,, #EE (RE
2a). g% In(dx/dt),o=0.6879 In p_, —4.8206,
BIATR & =069; ¥ 2 P4y In(dx/dt), .o X In S 4
B (RE 2b), HE#: In (dx/dt)}—0=0.5483 In S—
6.6279. BIR[K 4 4=0.55.
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Table 3 The apparent rate constants of the cohe—COgz reaction at different temperatures
T.K x ke, 1073 /min Te k7, 1073/ min T
998 0—0.30 1.442 0.9973 0.941 0.9965
1048 0—0.32 1.895 0.9977 1.244 09970
1098 0—0.34 2.499 0 4984 1.644 09975
1148 0—0.36 3.192 (1.8974 2,105 0.9962
1198 0—0.34 4.102 09910 2672 0.9899
1248 0—0.435 6.00% 0.9979 4.021 0.9963

™4 ETEHLEREAR (8) 5K (18) &

e bl

Table 4 A comparison of linear relativities, vy,

i )

of Eq.(8) and, r., of Eq.[18)} in differ-
ent ranges of ¥

=

ke = kp exp{—E./RT)

{19a)

Ink =ln kg — E./RT (19b)

e Hefr, ky 71 E. 450 RE LR RO RRARANET
o042 .9964 0.9945 WU RFEWELE HR (19), RAFI4HE U nk A
0—0.52 0.9965 0.9940 In k. ¥ 1/T feE (RE 6), WATR
¢—082  Ooe6  0.9952 In k. = 0.0559 — 6593/T (r. =0.9798) (20
0—0.T1 0.9967 0.9323
0—0.79 0.9965 {3.9905 In k. = —0.3002 — 6663/T (v, = 0.9775) (21)
1248 0—0.45 0.9978 0.9963
0.5 0.9949 09914 Bl s S bR k. f & ARG IH
0—-0.63 0.9918 0.9866 k. = 1.057 exp( — 54814 )
0—om 0.9887 0.9810
0—0.77 0.9886 0.9794 v=0-—-035 T=98—-1248K (22}
0—0.81 0.9881 0.9777

55396
K =071 - =)
. = (.741 exp(
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