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Influence of catalytic aquathermolysis on { potential
of heavy oil asphaltenes
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Abstract : Asphaltenes were separated from Liaohe heavy oil. Catalytic aquathermolysis of asphaltenes was investigated using
iron naphthenate as catalysts at different temperature. Before and after aquathermolysis, the properties of the asphaltenes
were compared by means of elemental analysis, VPO averaged relative molecular mass, 'H and >C—NMR. Changes of di-
ameter of colloidal granule and { potential of the asphaltenes were measured by the apparatus of nano granule and { potential
tester. The results show that after the reaction, the mole ratio of H and C in asphaltenes decreases, and the relative molecu-
lar mass of the asphaltenes increases. From the results of averaged structural parameters, it is found that the aromaticy of the
asphaltenes is augmented. ¢ potential of the asphaltenes is negative, whose absolute value increases with the reaction degree
increasing. The colloidal granule diameter of the asphaltenes decreases after slight aquathermolysis, but it increases with the
reaction temperature rising.
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Fig.1 Simulation distillation of heavy crude oil
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Fig.2 Conversion and yields of products in aquathermolysis

for asphaltenes at different temperature
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Table 1 Gas product compositions for aquathermolysis

of asphaltenes at different temperature
IR 7R IRTR L o/ %
T/C H, c¢o €O, H,S CH, GHs GH, G,
160 0 0 10.28 0.12 42.30 21.80 16.80 8.70

200 0.31 0.25 16.58 0.26 40.40 20.90 14.60 6.70
240 0.74 0.88 20.10 0.28 39.20 20.20 14.40 4.20

280 1.10 1.30 24.10 0.20 37.20 19.60 13.70 2.80
320 0.93 1.01 27.14 0.28 39.34 14.20 14.90 2.20
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W oA A 7K e B T I T 3R A 2 Ak
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xR2 TESW
Table 2 Results of elemental analysis
JCE TSI w, /%

I B B ny/ne
S i B B C H 0 N S n/ ¢

SN 85.51 8.97 2.22 0.84 2.46 1.26
160 CRBiJG  86.03 8.79 2.05 1.07 2.06 1.23
320 CRM5  87.25 8.53 1.92 1.24 1.06 1.17
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Fig.3 Relative molecular weight of asphaltenes

after aquathermolysis at different temperature
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Table 3 Average structural parameters
o7 AR5 3R w0,/ %
FE LR R D5 AL BB
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320 CHRMJF 0.55 0.28 0.17 13.77 6.22

2.5 RMREX (RBMREREIRNT
C AT P T A A O =2 ) Y e A L
VEHT, RRAL MR R A E P BT 24 b, W By

SR BE

¢ R 3R pl AT 3 T L i 0] B 5 YR A 35 2% 1 A ) e
8, HAE A S 1ok 2 1 i FL AR M AR 56, 352 J& 1Rl
VEROABE N R 2R , 0 pH (' B TR
FMIEER O & BT HESM T, bk
i 2 TR EAS [) B4 0 7 B 1 ¢ P 3 AR e 3 T 422
PEM AL A PR fige Sz 17 %o o 9 e A S 1 A S
R 4,

-100

-80

OXRm 160 200 240 280 320
RFREE T/C

B4 FAREERMNERERN(BE
Fig.4 { potential of asphaltenes after aquathermolysis

at different temperature
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