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Structure and composition of n-pentane and n-heptane asphaltene
from different properties crude
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Abstract: C5 and C7 asphaltene were separated from paraffin base Yumen atmospheric residue and naphthene base
Merey atmospheric residue by n-pentane and n-heptane respectively using the method of SARA. The structure
parameters and functional groups analyzed and characterized systematically by VPO, 'H-NMR, FT-IR and elemental
analysis, in order to comparative studied the differences in asphaltene structure of different residues and asphaltene
obtained by different precipitants. The results showed that there was consistent in the functional groups of different
asphaltenes basically, but there was some differences in the unit structure of different asphaltene. Yumen paraffinic
asphaltenes had significantly higher molecular weight, smaller Hyy/Cx value and higher condensation degree than
Merey naphthenic asphaltenes. With the increase of carbon chain of precipitants, the yield (the yield of n-heptane
asphaltene was about 80% of n-pentane for the some feedstook) and the H/C of asphaltene decreased, the molecular
weight of asphaltene increased. C; asphaltenes had higher aromatic carbon ratio (f,) and more structure units than
Cs asphaltene. More saturated structure existed in various asphaltenes and the saturate carbon fraction was about 0.5.
Key words: asphaltene; precipitants; crude properties; structure & composition; functional group
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Table 1 Properties of residue

Item YMAR MRAR
Density (20°C)/(kg'm ) 898.5 986.2
Viscosity (100°C)/(mm’s ) 10.13 130.70
Carbon residue w/% 5.21 13.40
SARA w/%
Saturate 49.62 38.04
Aromatic 24.07 29.80
Resin 15.56 19.34
Asphaltene 10.75 12.81
Elemental w/%
C 86.30 84.76
H 12.60 10.84
S 0.77 3.74
N 0.28 0.51
H/C(mol ratio) 1.75 1.53
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Table 2 Yield of asphaltenes
C5YM C7YM C5MR

Asphaltene C7MR

Yield w/% 13.58 10.75 16.11 13.23
Note: C5: n-pentane asphaltene; C7: n-heptane asphaltene; YM:

Yumen atmospheric residue; MR: Merey atmospheric residue
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Table 3 Element composition and molecular weight of
asphaltene

Vitimate analysis w/% H/C
C H S N
C5YM 8558 854 210 1.13 1.20 4468
C7YM 8641 799 242 193 1.11 4735
C5SMR 8340 8.08 470 1.53 1.16 3561
CTMR 8294 771 481 1.73 1.12 4612
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Figure 1
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Table 4 Different H content of asphaltene

Item C5YM C7YM C5SMR C7MR
H, w/% 30.22 17.08 29.43 3231
Hp w/% 52.85 59.77 49.49 42.75
Ho wi% 4.86 14.97 6.01 9.82
Ha w/% 12.08 8.17 15.07 15.11
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"H-NMR spectrogram of asphaltene
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Table 5 Structural parameters of asphaltene
Structural parameter C5YM C7YM C5MR C7MR
Cr 31838 340.68 177.84 318.5
H; 378.58 37536 20531 352.8
Ca 151.94 16835 90.66 168.77
Ra 4931 5478  28.89  54.92
Rr 5412 69.82 3086  58.72
Ry 4.81 15.04 1.97 3.79
Ra/Ry 10.25 3.64 14.64  14.49
Cx 1443 45.12 5.92 11.37
Cp 152.01 12721  81.26 138.36
Hau/Ca 0.36 0.35 0.41 0.42
fa 0.48 0.49 0.51 0.53
S 0.05 0.13 0.03 0.04
Io 0.48 0.37 0.46 0.43
G 0.17 0.48 0.17 0.25
n 3.17 3.27 242 472
Usw 1409.47 144625 1056.29 977.54
Ca 47.93 5142 3739 3577
Cr 10043  104.06 7335 6751
Hr 119.42  114.65 84.68  74.78
Ry 17.07  21.33 1273 12.44
Ra 15.56 16.73 1191  11.64
Ry 1.52 4.59 0.81 0.80
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Figure 2 FT-IR specta of MR asphaltene

W

— C7YM
— C5YM

Transmittance

4000 3500 3000 2500 2000 1500 1000 500
Wavenumber /cm™!

B3 EITHSE RIS R
Figure 3 FT-IR specta of YM asphaltene
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