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Abstract

This study conducts a comparative analysis between hydrophobic nanosilica (HNS) and potassium
chloride (KCl), a widely used shale inhibitor, to better understand how HNS can effectively manage water
and shale interactions by restricting mud filtration into the formation. Due to their small size and optimal
interfacial properties, nanoparticles emerge as remarkable solutions for addressing this issue. In this
work, shale samples were collected from the Kolosh Formation in the Kurdistan Region of Iraq, known for
being one of the most challenging formations to drill. Investigations into the properties of drilling fluid
were conducted using low pressure and low temperature (LPLT) and high pressure high temperature
(HPHT) filter press, alongside analyzing rheological properties at three different temperatures (25, 50 and
75°C). In addition, the impact of the HNS on clay swelling was examined using the liner swelling meter
(LSM) test, shale dispersion test (SDT) and capillary suction time (CST) test. The obtaining results revealed
that the shale hydration in the drilling fluids was reduced 24.36-15.53% and the shale recovery at high
temperatures was improved from 80.2% to 94% by adding 0.4wt% HNS. Furthermore, HNS

eng.soran.edu.iq



demonstrated improved clay suspension in the CST test wherein the suspension time reduced from 303
to 80sec at the same HNS concentration. Utilizing HNS effectively reduced clay swelling in all
experiments and enhanced the rheological properties of the mud, showcasing stability across a range of
temperatures and significantly reducing the formation of filter cake and fluid loss. As is obvious, KCl
based drilling fluids are prohibited in several parts in the word due to its negative impact on the
environment and subsurface activities; thus, it can be substituted by HNS as an active shale inhibitor
additive.
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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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