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S/W S/Ni
Table 1 Effect of thiophene content in feed on W valence
and S/W S/Ni atom ratios

XPS

S/W

S/Ni

w

Thiophene W valence distribution w /% )
P - ™ S/W  S/Ni

contentop /% W w W
0.0 19.39  13.09 67.52 1.72 4.08
0.3 18.53 12.82 68.65 1.79 4.24
0.6 17.94  12.39 69.67 1.87 4.45
0.9 17.89 12.56 69.55 1.90 4.56

W' —WO0, W*'*—WS, - like W’'—a transition state
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Figure 5 Influence of reaction pressure of coke
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Table 2 Character of two types of coke deposited on

catalyst under various pressures

2.4

Catalyst coked under various
2.0 2.5 3.5 4.5
pressures p /MPa

Fibre structure coke

654 654 657 663
2.20 1.89 1.26 0.69
383 36 30 21

Temperature of peak 7 /K
Weight loss w /%

Ratio occupied of the total coke w /%
Pseudo — graphite structure coke
752 754 768 785
3.60 3.36 2.94 2.61
62 64 70 79

Temperature of peak 7 /K
Weight loss w /%
Ratio occupied of the total coke w /%

3

6 nm

10 nm

Table 3 Pore characters of catalysts coked under the different experiment conditions

6 nm ~ 10 nm

Pore size distribution /%

Specific surface area

Experiment condition

<6nmm 6mm~10nm >10nm A/ m* g
Fresh catalyst 38.73 36.13 25.14 253.8
Toluene 32.05 37.29 30. 66 193.2
Toluene +0. 1% pyridine 24.34 41.81 33.85 138.2
Toluene +0.2% pyridine 23.58 42.06 34.36 109.5
Toluene +0.3% pyridine 23.11 42.01 34.88 98.1
Toluene +0.3% thiophene 28.32 34.25 37.43 173.5
Toluene +0.6% thiophene 28.09 33.67 38.24 146.7
Toluene +0.9% thiophene 27.51 34.40 38.09 133.9
Paraxylene + Ethylbenzene under 2.0 MPa 32.00 36.63 32.79 166.8
Paraxylene + Ethylbenzene under 2.5 MPa 30.29 37.28 32.43 175.4
Paraxylene + Ethylbenzene under 3.5 MPa 29.53 37.03 33.44 177.3
Paraxylene + Ethylbenzene under 4.5 MPa 29.20 36.78 34.02 185.4
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Effects of nitrogen or sulphide content and
reaction pressure on coke deposited on
hydrocracking catalyst

ZHANG Xi -wen' MA Bo’ LING Feng - xiang'
1. Fushun research institute of petroleum and petrochemicals SINOPEC Fushun 113001 China

2. Liaoning petrochemicals university Fushun 113001 China

Abstract The coke deposition of various contents of nitrogen sulphide in toluene under different reaction pres-
sures on hydrocracking catalyst has been obtained using accelerated aging experiment. Coke type and amount
acid strength distribution pore structure and dispersion of active metal of catalyst were measured by elemental
analysis FTIR physical adsorption XPS and TG/DTG. The results showed that the amount of coke increases
significantly when the content of pyridine or thiophene is higher than 0. 1% or 0.6% in toluene. The coke de-
posited due to pyridine accumulated mainly in small pores <6 nm and it decreased the amount of acid center
especially strong acid center. The coke deposited due to thiophene impenetrated into all the pores and some of
them could form mechanical pore on catalyst surface. When the content of thiophene was higher than 0. 6% in
toluene thiophene could enhance the active — metal sulphidation and weaken the coke production. Higher reac-
tion pressure could make coke deposited less abruptly decrease the loss of acid center but result in the ratio of
pseudo — graphite structure coke increasing relatively.

Key words hydrocracking catalyst pyridine thiophene reaction pressure coke deposite
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