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Table 1  Properties of the crude oil used as a feedstock for
hydroprocessing
L7/BL oy Bhro BdH | pBE By HBfH
HE(20°C) g/em®  0.9221 FRIR % 11.3
FEE(100C) mm?/s 106 KAy % 0.01
Wy % 84.4 Wi ng/'g 25
Wy % 10. 87 Wiy ng/'g 60
we; % 4.3 Wy, ne/'s 2.4
Wi P 4.2 Wy neg/g 2
AR T L 1 0.13 Wiy ne/g <0.2
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TG PRV a0 35 FH R A8 IR B N 23 | 2 g #5 Ry 4k
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Fig. 1 The removal ratio of sulfur, MCR and metals for
catalysts with different diameters
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Fig.2 The XRD parttens of catalysts with different diameters
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Fig.3 The TG/DSC curves of different catalysts
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Table 2 The peak temperature and weight loss of different
catalysts in TG/DSC analysis

Pk REE/C TRBAR K/ %o
il 1t £ i} i
Y-0.8 337 520 5.7 31.8
Y-1.0 350 500 12.3 24.6
Y-1.2 332 515 17.6 21.6
Y-1.5 338 500 9.0 28.5
Y2.5 348 540 11.8 26.9
Y3.2 352 532 12.0 25.3
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Table 3  Surface area and pore size data for the fresh and

used catalysts with different diameters

R e/ Lty thﬁﬁﬁ”\ %L&Ty”l
mz~g’1 nm RR/ % KR/ %
B 212,173 12. 196 — —
Y-0.8 55.157 9.592 74.0 21.4
Y-1.0 39. 747 9. 544 81.3 21.7
Y-1.2 30. 753 9. 476 85.5 22.3
Y-1.5 34. 454 9.576 83.8 21.5
Y2.5 24. 488 9.417 88.5 22.8
Y3.2 43.553 7.836 79.5 35.7
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Hydrogenation activity and deactivation of hydroprocessing catalysts with
different diameters

MA FeiFei' ZHAO YuSheng® HU Changlu® TAN QingFeng’
FAN JianGuang® CHEN JianFeng' ZHANG Yi'

(1. State Key Laboratory of Organic-Inorganic Composites, College of Chemical Engineering,
Beijing University of Chemical Technology, Beijing 100029 ;
2. Petrochemicals Research Institute, PetroChina Company Limited, Beijing 100195, China)

Abstract; The activities of residue hydroprocessing catalysts with different particle diameters have been evaluated
in a slurry bed. And the XRD, BET, TG/DSC, TPO, SEM/EDS were used to charaterized its catalytic activity
and stability. The results showed that the total activity of a catalyst with particle diameter of 1. 2 mm was much bet-
ter than those of catalysts with larger or smaller particle diameters. Many deposits were found on the catalyst sur-
face, such as asphalt, metalloporphyrins, coke and metal sulfides. These can cover the active sites and reduce the
catalytic activity, which results in a decrease in the extent of removal of impurities.

Key words: residue; hydroprocessing; catalyst; diameter; catalyst deactivation
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