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Abstract

© SGEM 2017. All Rights Reserved. Extra-heavy oil is considered as one of alternative energy
sources mainly because of reserve potentials, rich in organic compounds and rare transition
metals like V and Ni. Extraction from this hydrocarbon resource has always been a challenge
due to high oil viscosity and as a result low mobility within porous media. Conventionally the
production from extra-heavy oil reservoirs is achieved by thermal methods such as SAGD, CSS,
Insitu  combustion,  etc.  However,  these  techniques  do  not  consider  the  post  productions’
physical  and chemical  crude oil  properties particularly  its  refinery values.  Moreover,  these
methods are mainly restricted with onshore fields where there is enough working area exists. In
addition, application of thermal methods are not reasonable for shallow and thin reservoirs
primarily  due  to  inoculation  issues.  This  research  study  aims  to  introduce  an  alternative
approach to thermal methods. In this approach, an ultrasound wave technology is used to
enhance  physico-chemical  properties  of  extra-heavy  oil.  To  examine  the  effectiveness  of
proposed technique a fluid sample from “Ashalcha” field is  used.  Initially,  ultrasonic  wave
parameters like frequency, amplitude and wave generation time are optimized. The determined
optimum wave parameters are then utilized to investigate the change in physico-chemical
properties of fluid sample after ultrasound treatment. The results of study show that application
of ultrasonic wave technology is able to reduce viscosity and improve the refinery values of
extra-heavy oil from “Achalcha” field.

http://dx.doi.org/10.5593/sgem2017/14/S06.087

Keywords

Extra-heavy oil, Physico-chemical improvement, Ultrasound treatment, Viscosity reduction

References

[1] International Energy Agency. “World Energy Outlook 2013 Factsheet”. How will global energy markets evolve
to 2035, 1 (2013).

[2] Sitnov S.A., Petrovnina M.S., Feoktistov D.A., Isakov D.R., Nourgaliev D.K., Amerkhanov M.I. Intensification of
thermal steam methods of production of heavy oil using a catalyst based on cobalt// Neftyanoe Khozyaystvo -
Oil Industry. – 2016. – №11. – P.106-108.

[3] Vakhin A.V., Onishchenko Y.V., Chemodanov A.E., Sitdikova L.M., Nurgaliev D.K. Thermal transformation of
bitumoid of domanik formations of Тatarstan// Neftyanoe Khozyaystvo - Oil Industry. – 2016. – V. 10. – P. 32-34.

http://dx.doi.org/10.5593/sgem2017/14/S06.087


[4] Delong Xu, Jinjing D., Chao L., Lixin B., “The 21st International Congress on Sound and Vibration”, Research On
Viscosity Reduction of Oil in Water for Ultra Heavy Crude Oil by using of ultrasonic wave, 1-2 (2014).

[5] Aliev F. A., Rahimov Kh., Amzayev B., Kemalov A. “International Journal of Applied Engineering Research”,
Comparison of Critical Rate Correlations, 10 (ISSN 1087-1090), pp. 44773-44779, (2015).

[6] Meyer, R. F., and C. T. Steele. Future of heavy crude and tar sands. No. CONF- 790649-. McGraw-Hill, Inc., New
York, NY, 1981.

[7] Sitnov S.A., Feoktistov D.A., Kayukova G.P., Pronin N.V., Nosova F.F., Chemodanov A.E. Catalytic intensification
of  in-situ  conversion  of  high-viscosity  oil  in  thermal  steam extraction  methods//  International  Journal  of
Pharmacy and Technology. – 2016. – V. 8(3). – P.14884-14892.

[8] Wu,  Ta Yeong,  et  al.  “Theory  and fundamentals  of  ultrasound.”  Advances in  Ultrasound Technology for
Environmental Remediation. Springer Netherlands, pp. 5-12 (2013).

[9] Hendee, William R., and E. Russell Ritenour. Medical imaging physics. John Wiley & Sons, pp. 304-307 (2003).
[10] “Hielscher  –  Ultrasound  Technology”,  30  Jan.  2017,  ww.hielscher.com/ultrasonichomogenizers-for-liqu-

d-processing-3.htm
[11] Stojanovic, Jelena, and Juan L. Silva. “Influence of osmotic concentration, continuous high frequency ultrasound

and dehydration on antioxidants, colour and chemical properties of rabbiteye blueberries.” Food chemistry
101.3 (2007): 898-906.

[12] Al-Roomi,  Yousef,  et  al.  “Use  of  a  novel  surfactant  for  improving  the  transportability/transportation  of
heavy/viscous crude oils.” Journal of Petroleum Science and Engineering 42.2 (2004): 235-243.

[13] Berne, Bruce J., and Robert Pecora. Dynamic light scattering: with applications to chemistry, biology, and
physics. Courier Corporation, pp. 2-10 (2000).

[14] Mukhamatdinov I.I., Kemalov, A.F., Fakhretdinov, P.S., Bogdanova S.A. Estimation of bitumen adhesion to the
mineral material on the basis of its wetting properties// International Journal of Applied Engineering Research –
2015. – 10(24). – P. 45075-45081.

[15] Sitnov, S.A., Feoktistov, D.A., Petrovnina, M.S., Isakov, D.R., Darishchev, V.I., Akhmadeishin, I.A. Structural
changes of heavy oil in the composition of the sandstone in a catalytic and non-catalytic aquathermolysis//
International Journal of Pharmacy and Technology. - 2016. - 8(3). - P. 15074-15080


