Experimental investigation of new derived anionic
natural surfactant from peanut oil: Application for
enhanced oil recovery
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Abstract

Nowadays, there is a growing inclination towards the environmentally friendly and economically
viable materials in the field of chemical enhanced oil recovery including the surfactant flooding.
This study investigates the performance of a newly developed anionic surfactant derived from
peanut oil in enhanced oil recovery (EOR) applications. The validity of the formulated surfactant
using the esterification and sulfonation methods was verified through FTIR, 1H-NMR, and TGA
analytical techniques. According to the outputs of conductivity and surface tension from
developed surfactant solutions at 500 and 4000 ppm, the concentration of 2000 ppm was
identified as the critical micelle concentration (CMC). Several experimental tests were applied
on the surfactant solutions and more specifically at CMC range, such as IFT measurement,
wettability estimation, foamability, oil displacement and emulsification. The surfactant solution
at CMC (optimal surfactant solution) reduced the IFT from an initial value of 15.5 to 6.8x10-2
mN/m at the optimum concentration of formation water (15000 ppm). Wettability alteration
was examined on sandstone and carbonate rock samples, and the optimal surfactant solution
successfully altered both rock surfaces from strongly oil-wet to water-wet, resulting in a
decrease in contact angle from 144° to 58° on carbonate rock and from 138° to 44° on
sandstone rock. In addition, the emulsion test results revealed a significant ability of the peanut
surfactant to create emulsions. Examination of microscopic images demonstrated that the
emulsion remained stable for approximately 90 days with a high compatibility under high saline
conditions. Hence, the developed natural surfactant enabled to displace extra 19.3% and
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15.64% original oil in place (OOIP) from the sandstone and carbonate core plugs, respectively,
with shifting the relative permeability curves towards the lift side..
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About Soran University

Soran University (SUN) is located in the city of Soran, which is about a two-hour drive north-east
of Erbil (Arbil, Hewlér), the capital of the Kurdistan Region of Irag (KRIQ). The city is flanked by
the famous Korek, Zozik, Henderén, and Biradost mountains. The medieval mountain village of

Rewandiz (Rawanduz, ¥ ) is a stone-cast away, and the two cities share this lovely,
harmonious upland. While waiting for its green, environmentally friendly building to be erected
on a hilltop overlooking the cities of Soran and Rewandiz, its existing city campus has been
meticulously set out to accommodate the lovely natural landscape. The new campus will be the
first of its type, being walkable, balanced, powered by renewable energy, and compliant with all
international environmental regulations. There are 5 Faculties in SUN; Faculty of Arts (FAAR),
Faculty of Science (FSCN), Faculty of Education (FEDU), Faculty of Law, Political Science, and
Management (FLAW/PSM), and Faculty of Engineering (FENG). Also, there is SUN research
centre. Moreover, at SUN, there is a Language Center. SUN signed many Memoranda of
Understandings (MoU) with many International Universities.

How to get here

Soran University (SUN) is located in the heart of the city of Soran. The main city campus is easily

found on Google Maps for direction.
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