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Table 1 Reaction propertiesof ZnZ3M -5modif ied by different metal canponents %
" . Product distribution A romatics distribution
Catalyst x  y(A romatics) -
w (CHa+ CoHe) w (CoHa+ CaHe)  w (Cat Cs)  w (A romatics) ws  wt  w (X+ EB) w (Co+)
nZM -5 75.3 33.7 50.3 4.6 0.3 44.8 31.7 41.8 19.4 7.1
Cr/ZnzSv -5 62.8 35.2 37.1 5.7 1.2 56.0 27.7 41.5 19.8 11.0
Co/ZnZSM -5 67.7 32.3 47.0 4.9 0.4 47.7 28.9 42.1 17.2 11.8
M 0/ZnZSM -5 58.0 32.3 36.7 7.0 0.6 55.7 29.0 42.1 18.0 10.9
M g/ZnZ3v -5 38.6 19.8 29.6 16.4 2.8 51.2 26.1 42.6 19.6 11.7
Treact= 823K ; WHSY = 2.5n7
l) wzn= 2%; wer= 1%; weo= 1%; wmo= 1%; WM g= 1%
2.2 P, CIl, S ZnZM -5
2 P, Cl, S ZnZM -5 (x),
(s) (y), P P/ZnZ3\ -5
2 ZnZI -5
Table 2 Aramatization of propane over non-metal modif ied ZnZ3M -5 catalysts %
Catalyst? w (Non-metal) X s(CHa4+ CoHe)  s(CoHa+ CaHe) s(A romatics) vy (A romatics)
ZnZM -5 0 75.3 50.3 4.6 44. 8 33.7
P/ZnZM -5 0.2 65. 4 41.5 7.0 51.5 33.7
P/ZnZsW -5 0.5 68.0 42.4 5.8 51.8 35.2
P/ZnZM -5 1 48.9 31.5 8.5 60.0 29.3
P/ZnzM -5 2 28.5 28.5 20.3 51.2 14.6
Cl/Znzsv -5 1 48.5 34.6 11.0 54. 4 26.4
S/ZnZ3M -5 1 44.1 34.1 12.8 53.1 23.4

T reect= 823K; LHSV = 2.5h™
1) wzn= 2%
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Fig-1 Pyridine- IR spectra of ZnZ -5modif ied Fig-2 Pyridine- IR spectra of ZnZ3 -5modif ied
by different anount of P by different non-metals
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we/e: (1) 2 (2 1 (3 0.5 (4) 0.2 (3) CI/ZnZM -5, wo= 1%; (4) S/ZnZM -5 ws= 1%
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Table 3 Acidity of different catalysts

Catalyst? w (Non-metal) /% IL (1453am- 1) /an 18 (1553am- 1) /an le+p)/an

ZnZMm -5 0 10.2 3.6 13.8
P/ZnZM -5 0.2 9.5 4.2 13.7
P/ZnZM -5 0.5 9.1 4.1 13.2
P/ZnZM -5 1 7.1 3.6 10.7
P/ZnZM -5 2 5.8 3.4 9.2
Cl/Znzav -5 1 10.2 5.8 16.0
S/ZnZM -5 1 9.6 6.0 15.6

1) w zn= 2%
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Table 4 Effect of reaction temperature %
Product distribution A romatics distribution
T/K x y (A romatics)
w (CHa+ C2He) w (CoHa+ CaHe)  w (Ca+ Cs)  w (Aromatics) we wt  w (X+ EB) w (Co+)
773 21.8 12.2 28.1 11.0 4.9 56.0 21.6 45.0 28.0 5.4
798 38.5 21.3 25.8 15.1 3.8 55.3 27.0 45.0 22.8 5.2
823 55.9 33.0 31.7 8.5 0.8 59.0 29.6 42.8 18.2 9.4
848 67.0 38.9 30.3 10.7 0.9 58.1 31.5 44.7 15.2 8.6
873 72.2 43. 4 30.4 8.6 0.9 60. 1 32.7 42.1 15.3 9.9
Calcination temperature 873K; WHSV = 3.8h™
4 1 L L 1
( 56.0% 60.1%), ,
( 12.2% 43.4%), ,
2.3.2
: we= 0.8%, wz= 2% P/ZnZM -5 ,
5
5
Table 5 Effect of gpace velocity %
Product distribution A romatics distribution
WHSV /h? X
w (CHa+ C2He)  w (C2Ha+ CaHe) w (Cat+ Cs) w (Aromatics) ws  wt w (X+ EB) w (Co+)
1.9 65. 2 38.9 33.8 57 0.9 59.6 29.7 44.4 18.8 7.1
2.5 55.9 33.0 31.7 8.5 0.8 59.0 29.6 42.8 18.2 9.4
3.8 38.4 21.3 24.9 16.9 2.8 55.4 28.2 45.0 20.7 6.1
6.3 27.1 15.4 20.6 20.2 2.4 56. 8 24.3 44.3 23.4 8.0

Reaction temperature: 823K
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AROM ATIZATION OF PROPANE OVER ZnZ3M -5M OD IFIED
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Abstract: A romatization of propane over ZnZSM -5 catalystsmodified by nonmetal (P, Cl, S) and
second metal components (Co, Cr, Mo, M g) at 823K w as studied. The results show ed that themodifi-
cation could enhance the selectivity of aromatics, but the conversion of propanew as suppressed to cer-
tain extent. The yield of aromatics could be slightly increased by the modification of 0. 5% P. The sur-
face acidity of zeolite given by pyridine adorption IR w as discussed.
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