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Effect of polymer-containing oil sludge on stability and
properties of crude oil
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Abstract: The case of polymer-containing oil sludge in Bohai Oilfield was studied. The oil sludge was mixed with dehydrated
crude oil, which was transported by submarine pipeline to land to investigate the issue of the oil sludge treatment. And the
feasibility of this method was verified through experiments. The particle size, Zeta potential, and conductivity, as well as the
natural precipitation of oil emulsion were determined to characterize the dispersion stability of polymer-containing oil sludge in
crude oil. The effects of oil sludge on the properties of crude oil and the distillates were analyzed. The results indicate that
the maximum permissible concentration of polymer-containing oil sludge is 0. 5% , at which the oil sludge does not precipitate
in transporting. The viscosity of crude oil reduces after oil sludge addition, through which the liquidity is enhanced. The
yield of vacuum residue is increased by 15% . And the ductility of the residue at 15°C is longer than 150 c¢m, which means
the low temperature performance is improved. And this favors producing heavy duty road asphalt using in low temperature ar-
eas.
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Fig.1 Polymer-containing oil sludge
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Fig.2 Zeta potential changes of different concentrations
Sludge-containing crude oil
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Fig.3 Dilute size distribution of sludge-containing

crude oil in different concentrations
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Fig.4 Electric conductivity changes of sludge-containing

crude oil in different concentrations
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Table 1 Properties of crude oil with sludge in different concentrations

?mgﬁﬁ HE 20 E’ API it gm“%“o,?) 1%/ % Wi/ % Wi/ % R/ %
®=w/% p/(g-em™) % y/(mm~ «s7)

0 0.9690 14.0 <0.5 1271. 13 2.69 14. 62 4. 89 10. 51
0.5 0.9690 14.0 <0.5 956. 31 3.43 14. 61 4.21 10. 48
1.0 0.9705 13.8 <0.5 1051. 30 3.18 13.98 3.13 10. 30

*2 AEHESENFEHEZHARFSEIGE
Table 2 True boiling point distillation fraction yield of different concentrations sludge-containing crude oil
N A i/ % L83/ % I/ % Wik % Wi %
e EL % (HITE 5 ~ 180 °C) (180 ~360 C) (360 ~484 C) (>360 C) (>484 C)
0 1.57 20. 65 30. 56 77.78 47.22
0.5 1.87 18. 46 24.90 79. 67 54.76
1.0 1. 69 18.78 26. 67 79.53 52. 87
£3 HREEIEEZDRMERNENE

Table 3 Effect of sludge-containing crude oil on vacuum residuum properties
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/% % /(mPa - s) 0.1 mm /C /cm /% /% /% /% /cm
0 23.49 616.6 24.43 63.45 >150 20. 81 43.30 27.26 8.63 8.5
0.5 20. 32 416. 6 42.18 59.20 >150 20.99 43.05 28.35 7.16 >150
1.0 21.21 512.5 36.75 58.45 >150 21.04 44.30 28.48 6. 18 3L.5
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Fig.5 Different thermal analysis curves

of polymer in oil sludge
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