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Oxidative desulfurization of dibenzothiophene using
tert-amyl hydroperoxide

ZHOU Xin-rui LI Jian-yuan ZHAO Cai-xia ZHAO De-feng
State Key Laboratory of Fine Chemicals Dalian University of Technology Dalian 116012 China

Abstract The oxidation of dibenzothiophene DBT in decalin as solvent was conducted using oil-soluble
oxidant tert -amyl hydroperoxide TAHP . The effects of oxidant amount reaction temperature reaction time
and catalyst were investigated in detail. The results showed that under the condition of ratio of TAHP to sulfur 3
:1 reaction temperature 90 C reaction time 3 h the desulfurization rate was up to 95% . The catalyst was nec-
essary to oxidize DBT with TAHP. Weak acid cationic exchange resin of D113” large aperture acrylic acid se-
ries supported MoO, catalyst has relatively high activities. After the repetitious use as catalyst for 10 times it still
has good activity.
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TAHP GC DBT
95% L, 4
1.2.2 MoO, DBT 0.5% 20¢g
100 “ D113” 1
1 L, 4
11 Table 1 Results of orthogonal test L, 4
105.1 mg N o Tme O MoO,  Yield
0. i
1.2.3 DBT t/h molratio  m/g  w/%
0.5% DBT 1 70 1.5 2:1 0.02 31.25
2 70 2.0 3:1 0.04 68.01
TAHP 3 70 2.5 4:1 0.06 72.11
4 70 3.0 5:1 0.08 95.67
GC 5 80 1.5 3:1 0.06 91.05
DBT 6 80 2.0 2:1 0.08 80.32
7 80 2.5 5:1 0.02 85.42
NMR IR
8 80 3.0 4:1 0.04 94.90
DBT 9 90 1.5 4:1 0.08 85.10
GC-FID GC-FID 1 10 90 2.0 5:1 0.06 92.07
3 11 90 2.5 2:1 0.04 91.18
o < DBT
= AN 12 90 3.0 3:1 0.02 95.47
J J/ unoxidized 13 60 1.5 5:1 0.04  2.53
. : : . 14 60 2.0 4:1 0.02 6.94
' 12 14 e 15 60 2.5 3:1 0.08  29.41
5 oxidized i DBT sulfone 16 60 3.0 2:1 0.06 25.77
= DBT n
?/ 1 DBT
o 12’5 15 175
Time ¢/min 90 C 3h 3:1
1 DBT GC 95.47%
Figure 1 GC of unoxidized DBT solution and oxidized MoO,
DBT solution
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Table 2 Results of repetitious use of MoO,/ D113" as catalyst
No. 1 2 3 4 5 6 7 8 9 10
DBT yieldw /% 97.89 98.74 96.23 97.52 95.17 97.64 96.78 94.20 97.36 96.41
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