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

10 94 33 5=
/[ https://www.sciencedirect.com/science/article/pii/S092777572302085X

eng.soran.edu.iq


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

4T3 ga

A R 5 o se stia RS Al 4a (S g s 48 I8 5 g (5 SuSdan 4l s 5 a8 S (Sl s gals
@Jﬁj&bfué%)&ﬂﬁ&édbﬁd}\)ﬁu})ﬁ Lgy\_am‘).l J}AA ‘.34:\30}4_\:13.‘}.\ ecd u.\ﬁA.e)}S @l&‘dﬁa d}b)}j&uﬁ
2 ANS0 sS85 s ol A (5 A8 S 4S aiaSian oald JlSain

uedlal)
(Sl b graza 8 aSatll Jaii e gite Ciilda g Ll 3y sl e Sladls adill LT s cillee L Laals 1) 50 jiall Jile caali o3
olaall gl g (Al 8 cali ) ey Sl 8 i) Bile e a5 O Sy el may aldaall A1 )5 il ) sl e Bliallg
3 g (g0 il die Aald ity KL jiad) Al e Aasll) el Cu oSl ) AleaYh o oSl el et g i sal)
s e LeBeliS 5 Aanll Leiihria s (WBDFs) Ailall sl Ji) g alodiul Juady ALEN ) 180 Jie )50 e (g 533 (Al jaal)
Aoy Al ) 03 o 585 Ailica) 3 g A8l oo iy Laa S e g A o) g ) Gallad o S gud) 228 et clld ey A8
b ) el (3 5mnna (o Adlita plaal e 58 Sl ae chglall sl ) a8 JIaill A8 4y 53 ila) o) 5aS el o gon laiind
A galdall 3 Sl aladiuly (o 6l J<a ) Leinds SIS e (WNBPs) 4 5l &g saadl ) jad sl dlae) o3 cpla) aaall g (g 53Ul aaal)
Jarall g oan pall Jilod) ) 8 Loy és il g 822 dlae) a3 TEM 5 «XRF¢ FTIR¢ TGA¢ DLS¢ SEM <L aladiuly Lgdua 6
600 575 0 (WP) zealll (3 5amsa s ¢(CMS) e (oS s S L ¢AP] SPEC 13 A el 5 Jlasill - il 5 Jlasll Jial
Aa ) die ddlise Gluld ol jal Baub ge Aebad) Jilpull dul o (Il e ((WNBPs) gl el 5o 535 ¢ yie 5 Sae
10 Ce 23 A sl dm gen a0 eday JIaill - il G Lgale: Jaanal) il o jedal Andaill 5 cmndi yill 5 clim sl 5 i sanl)
JIll dan ol g0 ailadl) Cppns & Lla 1550 3 ) shall WNBPs <oedal (JSE (e Cilandlly jéall culil o Jailay Laa
8355 WNBPS (3 /()5 2 4dlaly JSul 957.6 sy odla 5.8 (ol o Jpeanll &5 CMIS S Allad (S5l LSy aa yall
A 3! 820 o el A I ilapanll (el Cinans el CB I 3 A g A 53 70 ) 8ol sl A o e ) Ledie JSLL 1100
el o shadly (3lety Lagd Adlall 551 jad) A 5o il s 5 QS 0,07 (o) caads) 5 45 JSuls 0.09 (1) 0.03 (3o i3l
siall Qi s e el Qi) e 45 5aally 5 ) slaall A2 Laal) J5) gl JRIS0 &gl 58 65 3 Ula 1) 50 52mal) peail) (Baalise oyl
Leclill Bl (K15 ¢da 14 1 19.5 (0 Ll ol e B oas yall Sl ) WINBPs (¢ 755 2 4dlal .CMS = Alaxal)

32115 ) i il Jama Caadd g mads il Gailiad o (5581 5l Ll OIS il

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 um 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, »¥ls)) 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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