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Study on the network of dibenzothiophene hydrogenation using phosphide catalyst
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Abstract : In order to research the network of dibenzothiophene hydrogenationiusing phosphide catalyst, molecular sieve SBA-15 was used

as the supporter to prepare the nickel phosphide catalyst by incipient«impregnation method. The Ni/P mole ratio was 1.25,and catalysts

with different loading of nickel phosphide were characterized. Model compound dibenzothiophene with 1% concentration was used to con-

duct the hydrogenation experiment, the phosphide catalyst was evaluated on a 20 mL fixed bed hydrogenation equipment. The results show

that compared with the ordinary commercial catalyst, phosphide-catalysts have a higher conversion rate on diben zothiophene at low temper-

ature, which could reach more than 80% at 280 °C. The.existence of quinoline presents a strong inhibitory effect on the hydrogenation of

dibenzothiophene , and thus the conversion rate is reduced from 100% to 70% at 320 °C. The selectivity of biphenyl and cyclohexylbenzene

are very small,and the transformation of dibenzothiophene is almost entirely via the direct desulfurization pathway. The phosphide catalyst

has higher hydrogenolysis capacity and better direct desulfurization selectivity.
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Fig. 1  Sketch of 20 mL fixed bed hydrogenation equipment
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Table 1 Properties of phosphide catalysts
Ni $H3% R MR/ LA/ L
/% (m? - g™) (em® - g™) nm
15 342 0.51 5.92
25 258 0.42 5.44
40 169 0.33 4.96

bR R ) 5 A 0 B Ak 4 1k R 1 A 1R
ORI AT 5, Rl AL R FT -1 (2R N v -
ALO ) PERT L 2,

x2 FT-1 4K
Table 2 Properties of FT—1 catalyst
L/ b i/ FHAL BRI/ Ay E R/ %
(mL - g™) (m? - g™h) &/nm (N-em™) WO, MoO, NiO P
=0.24 =140 8. 11 =180 =25.0 =2.3 =2.6 0.3~1.6
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different temperatures

2.3 ZEFEBMEFYEEFEERERR

HAE DBT K 4, 7€ L Sy, 4 DBT 1Y DDS
F2NE ¥ #EPE Se N HYD J2 R R HE M, & X
(1-S,,)/Syp 8 HYD 15 DDS 354+ X 2 | Ml M,
VLA AL IS TE PR 42 =, DDS B8 42 5 (5 AR 34 L
(LRSS 00 I A £ 300 190 S0 6 PR 45, HYD B AR TR
AAEH, IR S B L BRI FH e 7= 38 L de
R IEREVEZ N Sy, L

DBT 7ER[FREE T 2647 HDS KR S, Bl
FER AR AL Gl 4 BRI 4 AT Rl A Ak R
FT-1 HA R m 2 bk 50k K CHB T 2 %
bR ZE KR e, LA A5 F'%(ﬁr%mTﬁE%
Mg st T F, B T AR R A
TR ) SBA-15 FRIEH 5, 4 4&?%2&&
I e B AR

100 —=— 15% Ni ,.P/SBA-15
—— 25% Ni 7P/SBA-15
80 —— 40% Nl 125 P/SBA 15

[—— FT

10/

O 1 1 1 ]
260 280 300 320 340
RE/C

W4 AFEIEET DBT R EFKE
Fig. 4  Cracking selectivity of DBT at different

temperatures
Bt S AR LN S B LS mIHL, FT-1 AR
A9 HYD J5 PR , B ) A AR B AR Y U



WO BRI R T R my N S ) 2 B 5

2017 4£2( 3

P, DDS 16 A, TR R X DDS 3% 4 1 5 i -
AR DA 320 )COREL,

5 r

4
| = FT-1

3 [ ——15% Ni,,,P/SBA-15
| —— 25% Ni,, P/SBA-15

2 [ —— 40% Ni ,,P/SBA-15

1 h DEE———Y

P

0 1 1 1 1 ]
260 280 300 320 340
e/ C
B5 fFEEET HYD 5§ DDS # 42 i
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