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Abstract

Hydrodesulfurization of dibenzothiophene (DBT) dissolved in n-heptane was studied over sul-
fided Ni-W/v-Al, O3 catalyst at temperature ranges from 513 to 573 K and at pressure ranges from
20 to 60 x 10° Pa. Hydrogenation of biphenyl (BP) and cyclohexylbenzene (CHB) observed in pro-

ducts were also run.

The products were almost biphenyl and cyclohexylbenzene, and the conversion of DBT was
very sensitive to temperature. Concerning the products distribution while the formation of bipheny!
decreased, the formation of cyclohexylbenzene increased in the range of high pressure.

The reaction network was found to be sequential reaction which formed cyclohexylbenzene

through the intermediate of biphenyl.

The disappearances of DBT and biphenyl were the first order with respect to DBT and biphenyl
and their activation energys were 24.3 and 13.6 Kcal/mol, respectively.
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Table 1 Range of operation conditions

Operating variable Level
Catalyst weight (g) 0.5, 1.0

Particle size (mesh)

30/50, 50/80, 80/100

Temperature (K) 513-593
Total pressure X 107°(Pa) 20-60
1/LHSV x 103(g cat. hr/ml feed) 6.25-16.67
H,/DBT ((mol /hr) /(mol /hr)) 426.18
DBT in n-heptane (mol %) 0.5
BP(CHB) in n-heptane(moi %) 1.0
Standard condition
Temperature(K) 553
Total pressure X 10 °(Pa) 40
1/LHSV X 103(g cat. hr/m! feed) 10
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Table 2. Reactions of DBT and products
Starting Temperature Conversion Products (mol %)
material (K) (mol %) DBT BP CHB
DBTP 513 25 75 21.0 4
533 32 68 25.1 6.9
553 41.5 58.5 30.0 11.5
573 49.3 50.7 33.9 15.4
BP¢ 533 16.6 - 83.4 16.6
553 24.5 - 75.5 24.5
573 27.8 - 72.2 27.8
CHB 573 0 - — 100
593 0 - - 100

®Reaction condition: P = 40 X 10° Pa, | /LHSV=0.0lg cat.

bFeed :
CFeed :

0.5mol% DBT

1.0mol % BP and 0.5mol %

in n-heptane
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