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Investigation of the Kinetic for oxidation of
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Abstract: In order to improve the yield of pyromellitic dianhydride( PMDA) through the oxidation of durene the macrodynamics of
the PMDA production reaction via durene oxidation were studied based on the existing industrial vanadium titanium catalyst in fixed
bed reactor.This paper firstly put forward the possible reaction network sencondly designed the relevant dynamics test experiment

then established the macrodynamics model in power function equation of oxidation of durene.The further experiment and the analysis
of the statistical tests showed that the calculated value agreed well with the experimental values.The establishment of macrodynamics

equation provided the basic guarantee for the subsequent simulation of the corresponding fixed bed reactor.
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Table 1 ~ Conversion or yield of main substances during

durene oxidation

(748 ~
718 K) . (718 ~673 K) (673~623
K) «

/K T < 673K : k, = exp(-2 009.16/T +
683.15 97.04% 48.30%  18.59%  30.15% 12.93)
693.15  98.11% 49.47%  20.23%  28.41% k, = exp( -0 390.91/T + 8. 81)
708.15  99.04%  54.55%  24.50%  20.09% ky = exp( 4 611.90/T + 2.00)
718.15  99.17% 58.30%  28.49%  13.27% ky = exp( 13 573.3/T + 13. 36)
ks =exp( 22 534.7/T + 11.16) (7)
e 673K < T < 718K: k, = exp( -1 380. 93/T +
. s 11.95)
: . k, = exp( -10 412.77/T + 8. 80)
3 " 3 ky = exp( 2 437.22/T-1. 11)
.S —4— 623K
k, = exp( -14 001.32/T + 13.55)
S ks = exp( -3 522.9/T + 11. 15) (8)
, T=718K :k, =exp(3513.60/T +0.81)
o 0 1000 2000 3000 4000  S000 6000 k2 = exp( 5 591.02/T + 2. 22)
WiE(g-Wmol) ky = exp( -12 616.25/T-13. 24)
3 k, = exp( -3 324.01/T + 12.25)
Fig.3 Conversions of durene changes by contact ks = exp( -5 462.02/T + 12.86) (9)
time in different temperatures
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Fig.4 The actual value compared with fitted value under different temperature
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Table 2 The decisive index and the F statistical test of PMDA.
kinetics model under different temperature PMDA
666 K 701 K 733 K 10F, °
0 0.9922  0.9972  0.998 3
F 665. 41 1945.08 2736.47 25.6
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