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Colloidal stability of atmospheric residue
hydrotreating production

YU Shuang-lin, SHAN Hong-hong, ZHANG Long-li, SUN Yu-dong, YANG Chao-he
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Abstract: Suizhong36-1 atmospheric residue was hydrotreated in an autoclave using hydrotreating catalyst at different reaction
temperature. The SARA composition, the mean relative molecular mass and the average structure parameters and solubility
parameter of asphaltene were analyzed to investigate the colloidal stability. The results show that the colloidal stability re-
duces with the reaction temperature increasing. The contents of asphaltene and saturate increase, aromatic and resin contents
decrease. The mean relative molecular mass of SARA composition decreases, especially resin. The fraction of aromatic car-
bon increases, the fraction of cycloparaffinic carbon and paraffinic carbon and condensed parameter decrease. Solubility pa-
rameter and the force of inter-molecular increase. The variations of SARA composition, the mean relative molecular mass and
asphaltene average structure lead to the change of colloidal stability.
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Table 1 Properties of Suizhong36-1 atmospheric residue
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v/ (mm® - s71) p/ (g em™) Tkt My, WA &S KRR WER C H S N
424. 47 0.9888 683 31.45 29.34 34.4 4.76 86.71 11.01 0.58 0.71
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Table 2 Properties of catalyst
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Table 3 Effect of temperature on product distribution

RBTIRE iR REE JiE A P AT w/ %
T/%C x/% s/ % In/ % ERAN Rl L3 VGO >500 °C fE R
360 6.23 69. 28 2.28 1.59 1.06 2.36 49.63 44.14 1.22
380 10. 61 75.34 4.3] 2.42 1.95 4.83 52.93 36. 45 1.41
400 20. 41 80.79 13. 69 2.22 4.10 12.28 59.02 20.57 1.81
420 49. 45 86. 93 18. 84 3.13 15.31 27. 66 38.24 12.31 3.35
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Table 4 Colloidal stability parameters of

different reaction temperature
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Table 5 SARA composition of product of different

reaction temperature
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360  39.46 28.55 29.74  2.25 1.39

380  40.37 27.84 28.54  3.25 1.30

400 43.32 26.42 26. 08 4.18 1. 10

420 42.50 25.52 25.08 6.90 1.02
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Table 6 Average relative molecular mass of SARA

composition at different reaction temperature

PUZH S B AR 37 ik M

BRI EE T/°C

WA EES RE iR
360 520 565 1180 3791
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420 426 438 528 3191
2.2.2 BERMSEMAEBENG YA

W B4 o WA AE , AR A T AR S5
MRE Ao DI B 0 A B A% W rh ol gk gl
P I AR RS e PR I LR P 2 o N &R
ISR, RN A A 0 SO A 0 B 4 G i A
AR T,8) . Wi NEHSECR AT
il e PR I 3% i it 1Y Browen-Landner 35715159 2, Ui
T I TC R 4 BRI G e Pk 00 i 58 90 T4 7
v H, H, Hy  H, 53508 5 55 T B B4 AHE 1=
JRFE0 . 505 B/ L0 o BRAHE SR 50 05
W B ik IR ALK B LAY CH, (CH 3 | 1 &5
T IFEIRN y GLLL Ky (L CHy— E A
T 550, AE R R 18 Ak 2= 60 7% 43 531 R (6.0 ~9.0) x



-+ 142 - FE B K FIR(ARAFER)

2010 42 A

107°,(2.0~4.0) x10™°,(1.0~2.0) x107°,(0.5
~1.0) x10°°,

i B R BE S RN 5 2R Van Krevelen XJ
BRI R SO T A
8=(14 ny/n¢ +6n,/nc +235 ny/n. +460ny/n. +
136f,)/V,.
X, 8 HIEMRESBG ny/ne, no/ne, ny/ne, ng/ne.

AR IC R Y EE IR BT He 5 /) o7 BB I3 35 Ve
BRI IR IR SRR SR S B
(P I7 AR AR T 5 T 43 ) A LA
W R A AL W) B IR A PG . WU
Jo e VS SR8 SRR 0 7 o A e JEE A5
B IS5 AL A B PR R DDA E

K7 HERMTEAN. H-NMR HERARESH
Table 7 Chemical composition, 'H-NMR data and solubility parameter of asphaltene

F W s T/°C ny/ % ne/ % ny/ne ng/ % ny/ % H, H, Hyg H, S
360 7.46 87.93 1.04 0.54 1.87 0.074 0.279 0. 540 0. 106 19. 44
380 6.97 88.37 0.97 0.51 1.93 0.114 0.172 0. 561 0. 154 19.65
400 6.70 88. 63 0.93 0.46 1.94 0.119 0.217 0. 545 0.119 19. 69
420 5.30 90. 09 0.72 0.25 2.16 0.270 0. 285 0. 391 0. 054 20. 13
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Table 8 Chemical structure parameters of asphaltene by modified B-L. method

VIR T/°C fa Iy e o Hy/Cy Cy Hy Cy Ry Ry Ry
360 0.532 0.179 0.289 0. 652 0. 406 271.7 280.5 147.4 64.5 48.0 16.5
380 0.584 0. 159 0. 257 0.431 0. 388 256.6 241.0 149. 8 62.2 48.6 13.6
400 0. 596 0. 166 0. 229 0.476 0. 342 245.5 220.9 148.5 61.7 48.2 13.5
420 0. 744 0.118 0. 139 0. 346 0.321 239.5 167. 8 178.3 67.5 58.1 9.4
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