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Abstract — We have studied the effect of physical and chemical propert@sahfmina on the catalytic cracking of naphtha
at atmospheric pressure in the temperature range 800-880 °C and LHSV range of naphthia @atalytic effect of alu-

mina on the activity and selectivity for the naphtha cracking was investigated, and the performance of catalytic cracking with
alumina was compared with that of thermal cracking. The ethylene and propylene yields increased 10% and 2%, respectively,
in naphtha cracking in the presenceneélumina compared with the non-catalytic thermal cracking at the same experimental
condition. However, the selectivity toward ethylene and propylene was about the same for both non-catalytic thermal cracking
and catalytic cracking on the-alumina. The enhancement in the ethylene and propylene yields can be attributed to both the
enhanced heat transfer from the reactor wall to the reactant thmealginina acting as a heat transfer medium and “the sur-

face effect” of the alumina enhancing the formation of the radical. We observed the difference in the ethylene yield by 3 wt%

depending on the pore characteristicsi@lumina. It was found that tfeealumina having large pore openings of several tens

of um or higher is favorable in catalytic cracking of naphtha. We ascribe the result to the fact that in such large pores, the mass
transfer resistance is less and the pore blocking by coking progresses slowly. That is, the naphtha cracking wouldrtake place i
the large pores more effectively compared to the small pores and as a result, the higher ethylene yield would be expected in

naphtha cracking in the presence of éthalumina having larger pore openings.
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Table 1. Physicochemical properties of the various alumina catalysts

Table 2. Properties and composition of naphtha

Physical properties

Specific gravity, g/cc 0.675
Initial boiling point,°C 30.9
Final boiling point®C 160.7

Chemical composition(wt%)

Carbon no. n-Paraffin i-Paraffin Naphthene  Aromatics

c4 2.7 0.5 0.0 0.0
C5 17.4 14.6 1.2 0.0
C6 129 14.8 6.9 3.2
c7 4.2 6.2 5.1 19
c8 1.1 1.9 1.5 1.0
C9 0.7 0.9 0.6 0.3
Cc10 0.4 0.1 0.0 0.1
SUM 39.5 38.9 15.3 6.3
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Catalysts Median pore diameian() Pore volume(cc/g) Surface area(/g) Silica(wt%o)

A 12 0.28 0.75 0.05

B 3 0.26 0.25 0.3

C 10 0.54 0.82 0.1

D 18 0.21 0.05 12

E 130 0.3 0.008 12

F 20 0.27 0.05 12

G 4 0.3 0.29 6

H - - - 0.5

| - - - 7

*Data source: Norton(A-G), Nikkato(H, 1)
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Fig. 1. Schematic diagram of naphtha cracking unit.
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Fig. 2. Methane, ethylene and propylene yield with respect to reaction
temperature in thermal cracking.
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Fig. 3. Methane, ethylene and propylene yield with respect to contact tir
in thermal cracking.
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Table 3. Product distribution of naphtha cracking reaction

Amount of alumina
8.2¢ 16.6 9 25049 33.3¢g

Component  Thermal

CH, 8.8 9.4 105 11.7 13.0
CH, 24.3 26.0 29.2 31.9 34.0
CHg 1.9 2.0 2.3 2.4 2.4
CHq 13.2 15.5 16.5 17.1 16.2
C;Hg 0.7 0.7 1.0 1.3 1.6
C3 others 0.4 0.5 0.6 0.6 0.5
C4 11.8 13.1 139 13.6 12.2
C5 14.7 11.4 9.7 7.4 5.4
C6+ 24.2 21.4 16.3 14.0 14.7
SUM 100.0 100.0 100.0 100.0 100.0
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Fig. 4. Effect of alumina catalysts on the ethylene yield.
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Fig. 5. Effect of alumina catalysts on the propylene yield.
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Fig. 6. Effect of alumina catalysts on reactor outlet temperature.
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Table 4. Deactivation rate with pore diameter of alumina
Median pore diametgr(n) 3 10 130 © 0
Decrease rate of ethylene yieldfjir -0.42 -0.31 -0.28 -0.12 -0.015
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