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Abstract
liquid phase oxidation. The catalysts exhibited a synergistic effect during reaction. To investigate the

The catalyst system of cobalt, manganese and bromine was used in the process of p-xylene (PX)

distinctive role of each catalyst component, a series of PX oxidation experiments in different catalyst
conditions such as Co/Mn ratios, bromine and total catalyst concentrations were carried out. The
fractional kinetic model was used to fit the data and the rate constant for each oxidation step was obtained.
The result showed that, in the experimental conditions under consideration, there existed an optimum
ratio of cobalt ws manganese (Co/Mn=1) and the process was more sensitive to the change of bromine
concentration than that of cobalt or manganese.
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Fig. 1 Some suggested structures for

Co/Mn/Br mixtures in acetic acid/water mixtures
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Fig. 2 Reaction path of p-xylene
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Table 1 Experimental conditions

No. Co: Mn: Br Co Mn Br
1 1:3:2 178 X106 498 X106 475X10°°6
2 1:1:1 350X106 326 X106 475X1076
3 3:1:2 5161076 1601076 475X1076
4 1:1:0.5 350X 1076 326 X106 237.5X107°6
5 1:1:1.5 350X 1076 326X10°6 712.5X107°6
6 1:1:2.0 350X 1076 326X10°6 950. 0X 106
7 1:1:1 250X 1076 233X10°6 339X10°6
8 1:1:1 450X 1076 420X10°6 610X106
9 1:1:1 550X 106 513X10°6 746106
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Table 2 Model parameters in eq. (11)and eq. (12)

di ds ds d,

/kg HAc *» mol™!  /kg HAc+*mol™! /kg HAc+mol™! /kg HAc* mol ! € B B B

1. 4247 0 0 4. 8419 0.0146 0. 5254 0. 8111 0. 9302

Table 3 Rate constant at different Co/Mn ratio

Relati
No. Co ¢ Mn k1 /min"! ky/min"! k3 /min"! ky/min"! ks /min"! ke /min ! ‘e a 1veo
deviation/ %4
1 1:3 0. 169 0. 602 0.0334 0.318 0.0348 1.07 1. 71
2 1:1 0.172 0. 700 0.0353 0. 330 0. 0386 1. 29 2.13

3 3:1 0. 168 0.612 0. 0335 0. 316 0. 0353 1. 08 1.63
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Table 4 Rate constant at different Br/Co ratio
. . L L L L L L Relative
No. Br: Co Co+Mn-+DBr k1/min~! ko /min ! k3/min~ 1 ky/min~ ! ks/min ! ke /min" ! . o
deviation/ %
4 0.5 913.5X10°6 0.0991 0. 507 0.0232 0.220 0. 0295 1. 14 2.53
2 1.0 1151106 0.172 0. 700 0.0353 0. 330 0. 0386 1. 29 2.13
5 1.5 1388.5X10°6 0. 205 0. 837 0.0473 0.461 0.0443 1. 39 4.54
6 2.0 1626 X106 0.219 0. 855 0. 0578 0.531 0. 0494 1. 54 3. 65
Table 5 Rate constant at different catalyst concentrations
. . . . . . . L Relative
No. Co Co+Mn-+Br k1/min"! ko /min ! k3 /min ! ky/min~ ! ks/min ! ke/min ! L. 0
deviation/ %
7 250X10°6 822X107°6 0.119 0.513 0. 0250 0.253 0.0219 0. 929 2. 45
2 350X 1076 1151106 0.172 0. 700 0.0353 0. 330 0. 0386 1. 29 2.13
8 450X 1076 1480 <106 0.211 0. 841 0.0472 0.433 0. 0515 1.57 3.81
9 550X10°6 1809X106 0.217 0.908 0. 0568 0.521 0. 0562 1. 62 4.03
N (Cot+Mn+Br) x10°
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