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

Soran University (SUN) 

 
 

By Sarkar Muheddin Hama 
 
 
 

:توێژینەوە: لینکی

https://www.sciencedirect.com/science/article/pii/S0167732223026831 
 
 

eng.soran.edu.iq 
 

https://sites.google.com/cheme.soran.edu.iq/sarkar-hama/home/sarkar-muheedin-hama/
https://www.sciencedirect.com/science/article/pii/S0167732223026831


 پوختە

 بواری لە تایبەت بە کردوە زیادی بەرچاو شێوەیەکی بە دۆستەکان ئابوری و دۆست ژینگە ماددە لەسەر ئێستادا،خواست لە

 .کیمیاییەکان. ماددە ناردنی ڕێگەی بە نەوت هێنانی بەرهەم کردنی باشتر



لسولفۆنکردئیسترکردڕێگاکانبەکارهێنانبدروستکراچالاککەرڕووکامادە .ڕەوایەت

FTIR شیکارتەکنیکەکانڕێگە  1HNMR TGپشتڕاستکرایەوA و ییی

ک٠ی،ەش٠ۆ٠ەرریەەری

چمەودتایبەتیچالاککڕووکگیراولەستاقیکاتاقیکردنەوا .چەندین

ۆێین،ن،نیI،FTەکن،اددیاریکراو
Iنجاو (وەی �٠٠) گیرا٢الاکڕووۆن .گیراو

 FTیبەه   (کەمکرmبوون) mpp0 0015 ئاوگm N/ mچx18-0 6.2 بۆ5 .15 

کەراوەیوکرپ ناتییوساندس یەکانیڕبوونانی

ب ەیجامدالە گۆڕی،ئتەبە ڕێکیلەبەرڕهەردو ووییگونجاو

لندستۆیبەردی لەسەر 44° ووەوەک8و13بکدلەسەر 58°4°14کە

دروستکردنیبچاڕووکبتوانائیمۆلسیاقیکردنەوئەنجامی

یریبەیکەی9  0 بۆۆلسیۆدەریخستەکپشکنینی نئیمۆ

پەرسروشچالڕوورزدا .لخوێیارودۆخژێر یلەنجەڵوەتەوە
کاربۆنیبەپڵا(خۆیدا) IPOOێن یادەەوتی%364. %و1 .95وانی1  

ەییلا ڕ�کگۆ،ڕوە

 

 

 

 ملخص

 كيميائيًا للنفط المعزز الاستخلاص مجال في اقتصاديًا والمجدية للبيئة الصديقة المواد نحو متزايد ميل هناك الحاضر، الوقت في

.السطحي. الغمر ذلك في بما

 (EO)R.

 FTIR1HNMRTGA.

 500 4000 2000

 (CM)C.
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CMC، قياس مثل IFT، والاستحلاب. الزيت، وإزاحة الرغوة، وقابلية البلل، قابلية وتقدير. CMC

ز-8x6.1/mmN2 0 15.5 تبمة TمنFليلI باللفاعالأمثالمحلو) 

ياجرمنعيناعل البلل ليةفي التغير حص .تمملي00 0جزء 15)كوي ثل

لىأدىملماةإلىالزيدةرطبة منلصخرحيرفيالأمث طحعل �ولنجحنية،

لى 4درجة4 درج من1 38نيةلى 8درجة5 44من1  لامسةفاض ز�

تكوينالحالفوللفكبلبااختبانتة .بار

بنلمجهريةرفحصت .أظهلمست لظل لمستحل  وفظلتو معتقريب ًا90

 الأ6.ا15 .9%3  يالطبالال .وباحة

يةالنفامنحنيي،تحعالك قلبالرOI(PاOكانه) ي

 

 

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 Iraq (KRIQ). The city is flanked by 

the famous Korek, Zozik, Henderén, and Biradost mountains. The medieval mountain village of 

Rewandiz (Rawanduz, ڕەواندز) 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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