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Deep processing of oil and gas, green chemistry and energy efficient
technologies

SECTION I

10% etanol massasini 0'z ichiga olgan Al-80 benzinining fizik-kimyoviy va detonatsiyaga
qgarshi xususiyatlari

Ko'rsatkichlar Yoqilg'i ko'rsatkichlari
Boshlang'ich Olingan

Detonation turg’unlik oktan soni motor hamda tadqiqot usulida 80 87
Fraksion tarkibi:
distillashning boshlang'ich harorati, °C 42 45
10% benzin haroratda distillangan, °C 50 56
50% benzin haroratda distillangan °C 104 108
90% benzin haroratda distillangan °C 150 169
gaynashning oxiri, °C 180 185
yo’qotish 4,0 3,5
Kislotaliligi, mg KOH/100cm? 3,0 yo’'q
Oltingugurtning massa ulushi, % Mis plastinka sinovi chidaydi chidaydi
20°C dagi zichligi, g/sm? 0,7500 0,7600
Faza turg’unligi: Xiralanish xarorat, °C -5 -15
Nur sindirish ko’rsatkich, n®% 1,4500 1,4590
Suvning tarkibi yo’q yo’q
Mexanik aralashmalar tarkibi yo’q yo’q

Shunday qilib, etanol metanolga nisbatan benzinga antidetonatsiya go'shimchasi sifatida
foydalanish afzalroqdir, chunki u kamroq toksik, yonish issigligi yuqgori va bug'lanish issigligi
past. Etanolni past konsentratsiyalarda benzin go'shimchasi sifatida ishlatish dvigatelni gayta
o'rnatishni talab gilmaydi va 85% gacha bo'lgan tarkib bilan dvigatelni yangilash talab gilinadi.

Foydalanilgan adabiyotlar
1. Menrnues LI, XamwmmoBa M.A., HapmeroBa I'.P. IlepcnekTuBHble
KHCIIOpOJICOoIepkKamiie J00aBKH K aBTOMOOWJIBHBIM OeH3MHOM. // Te3. moki. Mexa. KoH.
Hedrenepepabotka. mait 2012. YDA. 2012. —C. 98-99.
2. I''A. XakummoBa, H.A. Hramkynosa, [IL.III. MenrnueB VYiydmeHue 3KOI0T0-
IKCIITyaTallMOHHBIX CBOMCTB HHM3KOOKTaHOBOTO OeH3MHa // KOMMIO3UIIMOHHBIE MaTEepHUANBI
V30eKkcKkuii Hay9YHO-TEXHUYECKUW U ITPOU3BOJACTBEHHBIN )ypHai, 2022, Ne3. c. 168-170.

REVOLUTIONIZING THE OIL AND GAS INDUSTRY THROUGH
NANOTECHNOLOGY
Sabeeha Jabeen?, Shashi Bala?, Abdul Rahman Khan?, Tahmeena Khan'”
Integral University, Lucknow-226026, Uttar Pradesh, India
2 University of Lucknow, Lucknow-226007, Uttar Pradesh, India
*Corresponding author mail: tahminakhan30@yahoo.com

Abstract: Nanotechnology has the potential to change the technological landscape of the
oil and gas industry. Current research is exploring the use of nanotechnology in different aspects
related to the oil and gas industry. This review summarizes the research advances in the field of
drilling and processing and, the development/improvement of oil recovery using nanotechnology.
Such information can help researchers understand current research and expand the applications of
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technologies

SECTION I

existing nanomaterials and elucidating the special properties of nanomaterials will continue to
increase the use of nanomaterials in the oil petroleum and natural gas sectors.

Introduction: Industrial processing in the oil sector needs stable materials. By building up
such substances on a nano-scale, lighter equipment, which is more resistant and stronger can be
developed. GP Nano Technology Group Ltd. in Hong Kong was one of the first to develop silicon
carbide, a ceramic powder, in nano size which yielded exceptionally hard materials. The company
is now investigating other composites based on the fact that nano-crystalline substances can
contribute to harder, more wear-resistant, and more durable drilling equipment. The emergence of
nanotechnology has promoted the development of nanomaterials, the oil and gas industry can use
elements of nanotechnology to solve the problems encountered in oil development, especially the
problems encountered in oil development [1]. Many studies have been conducted to study the
applications of nanotechnology to develop oil recovery theory. The impact of nano chemistry
(including the use of polymer-coated nanoparticles) on the production process and the enhanced
oil recovery (EOR) process has been studied. Oil companies are dedicating additional resources to
nanotechnology research and development, including in-house research and development and
partnerships with universities. In 2008, Schlumberger, Total, Shell, BP, and other companies
joined the Advanced Energy Consortium (AEC) to collaborate with research organizations to
develop and use nanotechnology in the oil and petroleum sector. ExxonMobil, Chevron, and
Halliburton are also involved in laboratory-level nanotechnology research and testing for
petroleum applications [2]. In this review, we have focused on the latest nano-technological
interventions related to oil and gas processes. Particular focus has been given to water flow,
processing, production, nanomembranes for separation, water purification, and groundwater
treatment.

Applications of nanotechnology in the oil and gas sector

1. Nano Sensors for Flow Monitoring: The nanosensors (1-100 nm range) have sought
attention from petroleum scientists. Nanosensors help to illuminate detailed information about the
characterization of formation, fluid flow, and fluid type of materials. Monitoring and controlling
oil and gas reserves is crucial for optimization. Nanosensors are equipped with nanomaterials such
as quantum dots and carbon nanotubes to provide instant information about water levels. These
sensors detect changes in pressure, temperature and composition with extreme precision, allowing
operators to make informed decisions and avoid costly errors. Metallic coatings made of nanoscale
silica, zinc, and zinc-nickel have shown superior performance in corrosion protection in the oil
and gas industry.

2. Refining and Processing: The refining and petrochemical industry is where
nanotechnology was first used, providing solutions to many applications and challenges. Nano-
catalysts have been used in the oil refining industry for a long time. Over the past two decades,
nanotechnology has played a significant role in refining and replacing fossil fuels. The
development of porous catalyst materials such as MCM-41 has revolutionized the recovery
process. Nanofilters can remove nitrogen oxides, sulfur oxides, mineral acids and anhydrides from
vapours, as well as toxic substances such as mercury from soil and water [3].

3. Nanoparticles for Enhanced Oil Recovery (EOR): One of the most promising
applications of nanotechnology in the oil and gas industry is EOR. Nanoparticles often adapted to
specific reservoir conditions, are injected into the reservoir to improve the operation of the
confined oil. These nanoparticles can change the wettability of the reservoir rock, reduce the
interface and improve fluidity, ultimately improving oil recovery. The result is a more efficient
and sustainable method of hydrocarbon extraction.

4. Nanocoatings for corrosion protection: Corrosion is becoming a major challenge in
the oil and gas industries. Nanocoatings consisting of self-healing polymers and corrosion-resistant
nanoparticles have emerged as an effective solution. This process provides good protection against
corrosion and extends the life of the equipment and pipes. They also reduce maintenance costs and
environmental risks from leaks and spills.
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5. Nano Diamond PDC Technology: Carbon nanomaterials have attracted great attention
due to their properties, structure, and electrical and thermal combinations. During difficult drilling
operations, harsh conditions are encountered, and the need for quality drills increases.
Nanodiamond particles have been used for polycrystalline diamond applications such as
polycrystalline diamond composite (PDC) cutting tools for drilling equipment.

6. Nanofiltration for Water Purification: Water purification is an important part of oil
and gas operations. Nanotechnology offers advanced nanofiltration membranes that can remove
contaminants such as oil, heavy metals, and organic compounds from produced water. This not
only ensures compliance with environmental regulations but also enables the efficient reuse of
water in drilling and production processes.

7. Nanomaterials for water drilling: Nanometer-sized pores prevent the formation of
filter particles responsible for fluid losses. Nanoparticles can be added to drilling fluid to reduce
shale permeability by physically plugging the nanopores and preventing water loss.
Nanotechnology has also changed the structure of water drilling. Nanoparticles such as graphene
and carbon nanotubes are incorporated into the mud to improve its properties. These nanomaterials
provide improved lubricity, thermal stability and filtration control, making drilling operations
more efficient while reducing environmental impact. Nanotechnology-enabled drilling fluid
reduces downtime and increases wellbore stability. Nanoparticles can provide solutions in
sensitive environments where mud is used to precipitate unstable shale. Nanomaterial-based
drilling mud should eliminate all drill bits and balancer balls. Nano-based fluid may be the fluid
of choice for shale drilling. [4].

Conclusion: This paper has provided a review of the latest research progress in
Nanotechnology applications of interest and showed that Nanotechnology offers the real potential
to change the way we look at the oil and gas industry. It presented the most recent laboratory work
and showed the promising future of Nanotechnology applications in the forms of structural
nanomaterials, smart nanofluids, advanced nanosensors, and nanomembranes.
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N3YUYEHUE 'MJIPUPYIOIINX U N3OMEPHU3YIOIINX CBOMCTB HOBBIX
KATAJIM3ATOPOB IIPU TUIPOI'EHU3AIINU UH/IUBUTY AJIBHBIX
YIJIEBOAOPOJA0OB
Amaynnaes 1. H., macucmp — Paoscabosa M.U., cmyoenm — bagoes A.
byxapckuii unotceHepHo-mexHon02u4ecKutl UHCIumym

N3BecTHO, 4YTO BBICOKMMH THAPUPYIOMIMMH CBOMCTBAMH O0JIAAIOT KaTaIH3aTOPBI,
conepxanie metayibl VI rpynn nepuoanueckoii cucremsr Menneneesa (Pt, Pd, Co, Ni u ap.).
Ho ux ucnonws3zoBanue yisi ruaporepepaboTki HEPTENPOIYKTOB C cepa-, a30T-, KUCIOPOI- U
METAIJIOPTAaHUYECKUMU MPUMECSIMU HellelecooOpa3Ho, TaKk Kak OHU ObICTpO oTpasistorcs. [Ipu
THIPONIEpepabOTKE OCTATOYHBIX HE(PTEHPOAYKTOB, TIyOWMHA WX KOHBEPCHH, KadeCTBO U
KOJIMYECTBO OOPa3yIOMUXCS MPU 3TOM «CBETIBIX» MUCTUILISATOB 3aBUCUT OT KATaTUTHUYECKHUX
CBOICTB UCIOJb3yEMbIX KaTaanu3aTopos [1,2].
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