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Dispersion and removal of asphaltene in heavy oil, Tahe Oilfield
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Abstract; Due to the high content of asphaltene in crude oil in the Tahe Oilfield, wellbore plugging was very
common as reservoir/ wellbore pressure and temperature field changed in oil production process. With X-ray fluo-
rescence spectrometry, component analysis and solvent extraction method, the plugging composition was ana-
lyzed, among which over 90% was organic matter. Asphaltene accounted for over 38% in the organic matter. A
new asphalt plugging removal agent was innovated and evaluated. The highest dissolution rate at 60 °C could

reach 2.956 mg/(mL + min). For the crude oil with colloid unstable index bigger than 0.9, asphaltene deposi-

tion could be inhibited by adding the new asphalt plugging removal agent with mass concentration of 1%.
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Fig.1 Flow chart of plugging component analysis
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Fig.2 Appearance of asphalt wellbore

plugging in Tahe Oilfield
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Table 1 Analysis of nonmetallic element in asphaltene plugging, Tahe Oilfield

WEE NERE/% CHER/% HER/% SHR/% O0F®/% H/C /%
1# 0.79 82.89 9.17 2.16 3.92 1.33 98.93
2# 0.69 82.89 8.32 2.56 3.25 1.21 97.71
34 0.71 83.31 8.91 3.38 1.84 1.28 98.15
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Table 2 Content analysis of organic and inorganic
substances in asphaltene plugging, Tahe Oilfield %

il ik A%
WEE Hp ke fibly L
1# 88.73 11.27 97.42 2.58
24 89.50 10.50 99.50 0.50
3# 87.91 12.09 96.48 3.52
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Table 3 Analysis of group components in

asphaltene plugging, Tahe Oilfield %0

wie EUE ARG wE

i & R W B
1# 28.04 21.16 12.48 38.32
2# 26.22 19.11 13.42 41.25
3# 26.12 20.26 13.33 40.29
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Table 4 Metal elements in hydrochloride-solvable
materials after ashing in Tahe Oilfield

HMAAYICR S/ (mg - g71)
Fe Ca Mg K Na Cu Al V N 7Zn

1# 13.6 234.7 33 8.0 423 0.5 6.6 207 05 0.9
2# 17.2 112.6 7.1 16.5 111.3 0.3 295 8.0 03 1.9
3# 106.7 98.2 7.4 3.6 124 3.1 50 17.1 0.7 24
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Fig.3 Carbon number distribution of
plugging in well 1#, Tahe Oilfield
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Fig.4 Carbon number distribution of

plugging in well 2#, Tahe Oilfield
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Fig.5 Dissolution rate of asphaltene
plugging removal agent at 60 °C
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Table 5 Inhibition ability evaluation of asphaltene
plugging removal agent by turbidimetric method
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AN | T T )

JktlL  NTU  EE/NTU  jg/NTU NTI}X
1 25:1 56.9 55.2 51.0 53.1
2 501 88.6 86.4 80.5 83.6
3# 0 80: 1 75.3 74.8 68.3 75.1
4 100:1 352 2.3 18.6 20.2
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Fig.6  Influence of temperature on dissolution
rate of plugging in well 1#, Tahe Oilfield
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