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Abstract A one-dimensional mathematical model was presented for the catalytic combustion reactor. The

conversions of toluene, carbon monoxide and propylene and the profile of temperature with the height of the
catalytic bed were obtained. The effects of waste gas flow rate, inlet concentration and inlet temperature on
conversion were simulated. The conversions of toluene, carbon monoxide and propylene decreased with increasing
waste gas flow rate. In the mixture, the effect of the inlet concentration of toluene on the conversions of carbon
monoxide and propylene is slight, but the inlet concentrations of carbon monoxide and propylene did affect the
conversion of toluene. Reciprocal inhibition effects existed in the catalytic combustion of toluene. carbon

monoxide and propylene.
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Fig.1 Corrugation type catalyst
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1.2 EUeMBEREZHE

Hid AR ETES B RAERELEE. R
JaRAIR B ERE A S B R E I ., &
Belg il R L PrALOs. £ BEWRERE XN
0.3mm, ALZEEA0.1lmm, PHELEREE
£90.1 mm. HEENREHILFER 5.5 nm, A
FIERE 1.02 g m 2(JMRER).
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TEHE WL SRS BN A8 AT . 4 il A AL ) 3
B 1~1.5mm WAK/NR, HOXUHRS, ¥
ABUN 2%, BEACHRIRIER 0.248 g, B 80K
R E, K135 ml. RMRSADS KR
225~450 ml-min~', %34 10 000 ~20 000 h™ 1.
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ky = 3.084 x 10%exp[— 2.018 x 10°/(RT):
ky = 1.499 x 10%exp[— 1.871 x 10°/(RT) ]
ky = 4.896 x 10°%exp[ — 2.096 % 10°/(RT)]
ko, = 1.225 x 10%exp[ - 1.335 X 10°/(RT) ]

B = 6.925 x 10" exp[ - 1.842 X 10°/(RT)]
1.3 KM%

RS . A M EERE W Rk (9], &
NIGFEREN B RAERFERAL, #HREERN
B —& ke, PR NS5 5A
AHg | = —4.05620 x 10° + 121.3530 X T + 0.779624 < T +

0.114012 x 107% x T3 —0.260955 x 1077 x T*
AHp» = —2.9154 % 10° — 12.5856 x T + 0.139747 x T* —
0.3658 x 1073 x T3
AHg 3 = —2.1061 x 10° + 50.5990 x T + 0.371898 x T- +
0.26486 x 107* x T3 - 0.3328 x 107 x T*
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FHLRBERNSELRER 1lm, RIELRE
BESEAE LR, Rit&GERGHEE
15000 m®+h ™! (stp), RAI#F A E 1 0.15 MPa,
AOSEPRZE . S, RBERTRS58
0.0001, 0.0005, 0.0001, fEALFIKZEE0.41x
100 g-m 3, KETHEO.8.

#EREELAGFTRESRMTEE N30T, 4
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HARER 1,52 m®. B3R, —F4bl. MHENE
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Fig.2 Conversion at different heights of catalytic bed

1—toluene; 2—carbon monoxide; 3—propylene

310 1
308 |
S:) 306 +
304 +
302 +

300 : ; :
0 05 10 15 20

I/'m

Fig.3 Profile of temperature of catalytic bed
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2.1 ESAEENEAR KEHOREM

A1)

AR A RET, KEM 13000 m*-h™!
(stp)KF| 17000 m’®-h ™' (stp), KA #%H ML
REHOBEERE L, BF, 8k, REHL
REERZ = R B & S5 E 2 280

Table 1 Effect of waste gas flow rate on conversion

and outlet temperature

Valstp)/m*+h ! ) I I3 ton’T
13000 0.9960 1.0000 1.0000 311.0
15000 0.9500 0.9814 0.9825 310.6
17000 0.8871 0.9445 0.9475 310.1

A EARERT, BOAHEERK, &
HetEu, BARTREE, HPRRNELETR
BK.

2.2 ESPEASRENFUEHNRM

EHOSE 15000 m® -h (stp) . ADBRE
300 C . AMOJES 0.15 MPa BOERER(F T, HIZE,
—E B, N RIEE /R4 FIM 80 X 107°,
300x107°, 80 x 1074 K F 120 x 1076, 700 x
107, 120 <107 %A, BEHTHEERIE 2.

Table 2 Relationship of conversion and temperature with inlet concentration of toluene, carbon monoxide and propylene

Yl.mn Y2, Y3 Xy x2 X3 tan/T
0.00008 0.0005 0.0001 0.9671 0.9893 0.9898 309.6
0.00010 0.0005 0.0001 0.9500 0.9814 0.9749 310.6
0.00012 0.0005 0.0001 0.9346 0.9730 0.9602 311.6
0.0001 0.0003 0.0001 1.0000 0.9956 0.9956 310.2
0.0001 0.0005 0.0001 0.9500 0.9814 0.9749 310.6
0.0001 0.0007 0.0001 0.9200 0.9645 0.9669 311.1
0.0001 0.0005 0.00008 0.9674 0.9894 0.9899 310.1
0.0001 0.0005 0.00010 0.9500 0.9814 0.9749 310.6
0.0001 0.0005 0.00012 0.9343 0.9729 0.9647 311.0
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2.3 ANOBEMNHELENTIE

FEAOREREE, —8 . RHNE/RGE
SPHIH 11X 1074, 5X 1074, 1 X104, ARER
0.15MPa, AOS& 15000 m*-h ™ '(stp) BIHE/E &
T, ARBEMN 280 CHEE) 320 C, AN
AAb 2. —Sbmk. WHEKNBLRLRRE LXK
3. BEADNBEMAS, REAERMK, B0
EEE. KEHDBREREA DREF A
&=, (AR ERBARBA D BENELRN.

Table 3 Changes of conversion and temperature at
outlet with inlet temperature

1,/C Iy X2 X3 ta/C

280 0.9251 0.9738 0.9692 290.6

300 0.9500 0.9814 0.9825 310.6

320 0.9693 0.9876 0.9909 330.4
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