¥58% %8 1t T 2 il Vol. 58 No. 8

2007 2 8 H Journal of Chemical Industry and Engineering (China) August 2007
[fESsEccecces,
Mﬁ?ﬁi’éiﬁ MRNENRASHELELRNBNE
Ybsssssss=s=7

oY, BAEX, XK, FEE
C o BB B K AL B BT . AT KIE 1160235 * I BFEBERF YA B db 0 100039)

WE.: HomE RN ARG, EITERE. BB S0 G b R R)Z WIS TE B, O BIF 5% 58 5 34 30
T RAEE R M. TR TN A Vo 05 /TiO, 465 1 i HH 2R S 3% £ 01k 3 J1 £ 0F 98, 78 18 4k 5L )
2 SEGE ST T S iR, JEA B ) S AR, A Y A b R T 2 B 1 BT A% 1 S L Y i R R
LA A AR AR SN e A R K TR A A s R A B A A A R AR R

KR B mEMEA Ak V/ TR BUNA: s

FESES: TQO013.2; TQO016.5; TQ032.41 C#AtRiIRA. A XE4HS . 0438—1157 (2007) 08—1967—06

Kinetics of gas phase catalytic oxidation of toluene in microreactor
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Abstract: In this work, the kinetics of gas phase selective oxidation of toluene to benzaldehyde (BA) and
benzoic acid (BAc) over V,0;/TiO, catalyst was studied in a microchannel reactor. With the elimination of
the mass and heat transfer limitations, the intrinsic characteristics of the reactions were well investigated in
the microreactor. It was found that the activity of the catalyst decreased within the first three hours and
after that no deactivation occurred during the experiments. The kinetic experiments were carried out in the
steady state of the catalyst. A reaction network including five reactions was proposed, i. e. the consecutive
oxidation of toluene to BA, BA to BAc, and the deep oxidation of all of the three to CO,. It was assumed
that the reactions were first order dependent on the organic compounds and the kinetic parameters were
evaluated by the integral reactor model. The rate constants at a specific temperature, the pre-exponential
factors and the activation energies of all the reaction steps were estimated. A simple and practicable kinetic
model was built to characterize the process and to pre-estimate the rate of toluene oxidation and the product

distribution within a rather wide reaction condition range.
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Fig. 3 Elimination of internal diffusion limitations
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Table 1 Elimination of external diffusion limitations

Catalyst T Y% X Sco, Spac Spa Spa+BAc
/ml /C  /ht /% /% /% /% /%

0.136 365 4901 44.3 61.7  35.5 2.9 38.4
0.236 365 5207  41.9 61.8  34.8 3.4 38.2
0.342 365 5207  41.3 62.0 35.3 2.8 38.0
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