
Evaluation the effect of wheat nano-biopolymers on the 
rheological and filtration properties of the drilling fluid: 
towards sustainable drilling process 

Soran University (SUN) 

 
 

Soran University (SUN) 
Faculty of Engineering  

 
 
 

 

 توێژینەوە: لینکی
/ https://www.sciencedirect.com/science/article/pii/S092777572302085X 

eng.soran.edu.iq 

https://www.sciencedirect.com/science/article/pii/S092777572302085X


 

 ​پوخته‌

 لە رێگرتن و بیر پاککردنەوەی لە ھەیە سودێکی چەند کە گاز و نەوت بیری ھەڵکەندنی لە ھەیە کاریگەری رولێکی ھەڵکەندن شلەی

.فورمەشین. شلەکانی نەھاتنەژورەوی

.

 

 

 

 ​الملخص

 التكوين، ضغوط في التحكم تشمل متنوعة وظائف تأديتها طريق عن والغاز النفط آبار حفر عمليات في حاسمًا دورًا الحفر سائل تلعب تم

.الحطام. وإزالة البئر، استقرار على والحفاظ

سوائمالتخلعنخاصبيئيةمشكلاالحفأنشطعالناتجالنفايايسبذلكإل .بالإضاف

ناةاب(WBDFs) رلملالثقيلالفلزامثمواعلتحتوالتالحف

سةذهومإضافموإضايستدمكافيغوترشريولوجخصاالسواهتعاذلة .وث

وحمحوقمن فةاملىيزمع ة،فرئلفي لللةيةيةادمحوباميم

الطاحالباستخناهتفتيخ(WPsNB) النانالحيالبوليمإع.شنجمويجمين

XRFF تتقنباستخوتوصي TIR، TGA، DLS، SEM EM T.والمالمرالسسوإع

 (WP)ومسSيثيل) CM اربوك 3ونشاAC PE SPI1 وفقًاللتحقابوالنقللتوالق

قياس راءطريق عنالملسواةتمت ،PsNB(W) القمح ولي-ونيكرومونابين7  5و6 00

رلواصلئجصلالذجة .أظح،ووالريمثلالحم مختلفة

لمنواأعل10عقح .لتآك NB WPالمطs ًالهامًاتدور

سكال 9.6 57قوة أقصى .S ت�MكـC  عالةكنلملك الملساةال

النالجسيم نفسسم .فيملى7  0درارة دمااسكالs 0011وزيادPمنNB W 2وزن

الالدةتأكال07.إلى0 خفضيةكال0 0. 030.9البلدةبللقم

هزيل،لوكلقما قظهرت معمقارنطورةاغةافيرفيهاالال ساحي

914.5من1 افق قلل الالNs BPمنW   2وزن٪MS C .إضاة رجسائل

 ترشخصائص علىأقوتأثمحالمسانل،

 

 

 

 
 

Abstract​  

Drilling fluid plays a crucial role in the drilling operation of the oil and gas wells by serving various 

functions including controlling formation pressures, preserving borehole stability, and removing drill 

cuttings. However, the loss of the drilling fluid into formations can lead to the permeability damage, 

groundwater contamination, and altered formation integrity. In addition, the waste generated from 

drilling activities poses environmental issues, particularly when drilling fluids containing substances, such 
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as heavy metals are discarded. Water-based drilling fluids (WBDFs) are preferred due to their 

eco-friendliness and cost-effectiveness. However, they suffer from inadequate rheological and filtration 

properties, prompting the introduction of additives. This study evaluates the use of wheat grain as 

nano-biodegradable additives in WBDFs, focusing on different sizes of wheat powder ranging from nano 

to course particle size. Nano-biopolymers (WNBPs) were prepared from breaking down into the 

nanosized structure using the ball mailing approach and characterized using XRF, FTIR, TGA, DLS, SEM and 

TEM. Several drilling fluids including the reference, modified, biodegradable and nano-biodegradable 

drilling fluids were prepared from API SPEC 13 A standard, carboxymethyl starch (CMS), wheat powder 

(WP) at 75-600 µm and nano-biopolymer (WNBPs), respectively. The formulated drilling fluids were 

investigated by conducting different measurements, such as pH, rheology, filtration and modeling. The 

obtained results show that the nano-biodegradable exhibited alkaline pH above 10 that keeps the 

drillpipe and equipment from the corrosion. The developed WNBPs exhibited a significant role in 

improving the rheological properties of the reference drilling fluid but not effective as CMS. The 

maximum gel strength of 957.6 pa was obtained from adding 2 wt.% WNBPs and increased 1100 pa when 

temperature increased to 70 °C. Meanwhile, the same wheat nanoparticles enabled increasing the plastic 

viscosity from 0.03 to 0.09 pa.s and decreased to 0.07 pa.s under the influence of high temperature. In 

terms of the thinning behavior, the prepared wheat powders exhibited a significant role in providing the 

thinning behavior of the developed drilling fluids compared with the reference drilling fluid and 

CMS-modified drilling fluid. Adding 2 wt.% WNBPs to the reference drilling fluid decreased the fluid loss 

from 19.5 to 14 mL but fine WPs have a stronger effective on the filtration properties and lowered the 

filtration rate to 11.5 mL. 
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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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