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Abstract
Nanotechnology has been magnificently employed in so many applications such as electronics, medical and healthcare, environmental

remediation, etc. Conversely, this technology is an active field of research in the petrochemical industry. This short review had examined and
evaluated the role of nano sensors, nanomembranes, nanocomposites, and nanofluids in a very brief approach. Development in the fundamental
research, comprising the novel synthesis approaches of nanomaterials and extension of applications of existent nanomaterials will endure
assisting the progress in the application of nanomaterials in the petrochemical industry.
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Introduction

The petrochemical production has been encountered new-
fangled inquiries carried out by gradually more exacting provisions
on the environmental protection and energy conversion, varied
sources of the raw materials, combination and optimization of the
supply chain, pressure of the product costreduction, individualized
customer needs, and so on [1]. Owing to the increasing demand
for these parameters, the various tasks might be figured out by
innovative technological progress in different sectors by science
and advanced technology. Because of superior nanometer-scale
ranging from 1 to 100nm and exceptional features, nanotechnology
has revolutionized several fields, comprising the petrochemical
[2]. Nanotechnology can build up and control the material at the
molecular level which makes it possible to formulate something
which has excellent features including high strength, lightweight,
and some important proficiencies such as mechanical, optical,
electrical, and heat conductivity [3]. In this short review, we will
discuss the role of different nanomaterials such as Nano sensors,
nanofluids, nanocomposites, nanocoating, nanomembranes, and
nano catalysts in petrochemical science.

Nano Sensors in Petrochemical Industries

The significant role of a sensor is to deliver a reliable report
concerning the composition of the material used for the sensing.

Therefore, a device designed for sensing should function
frequently and reversibly, limited of not troubling the analytes,
furthermore, the perfect gas sensor should be accessible at an
economical cost and be free of errors [4]. Nagaraju and the team
have synthesized and reported ZnO thin films in the range of
16-20nm, as a sensor for the detection of the monoaromatics
hydrocarbons for instance benzene, toluene, ethylbenzene, and
xylene (BTEX), which are the cluster of dangerous contaminants
and emerge from the sources like oil and gas extraction fields,
glue and petrochemical industries. In petrochemical industries,
to produce styrene, ethylbenzene is the main intermediate
compound. One another hydrocarbon, existing in vapor or liquid
state is also broadly used in the petrochemical industries. The gas
sensing investigation revealed that ZnO thin film shows the best
response for the BTEX gases [5].

Nanomembrane in Petrochemical Industries

The gas separation based on the membranes is a somewhat
well-established unit operation, in the petrochemical production,
with various applications such as monomer regaining in polyolefin
and polyvinyl chloride manufacturing, ethylene regaining in
ethylene oxide manufacturing, syngas H,/CO ratio tuning for
oxo-alcohol manufacturing, etc. [6]. Muntha and coworkers have
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compiled an impressive report showing in detail the use and
advances of polymeric nanofiltration membranes in different
fields including the petrochemical industry [7]. In another
report, the organic solvent nanofiltration membranes were
synthesized from polybenzimidazole that shows outstanding
chemical stability in comparison to the recognized polymeric
membranes for instance polyimide. The outcomes show that the
prepared membranes were more stable and have the capability
for applications in chemically tough situations bring into being
in processes extending from pharmaceutical to petrochemical
productions [8].

Nanocomposites in Petrochemical Industries

The polymer nanocomposites have brought new applications
of polymer into our everyday survives. The ease for usage, cost-
effectiveness, and frequent applicability of plastic have made their
use nearly everywhere. In petrochemical industries, the epoxy
coat is extensively used for the exterior application however vinyl-
based or water-based intumescent coatis useful to the interior. The
necessity for the fireproofing thickness fluctuates in petrochemical
industriestriesbased onthe applications [9].In catalytic chemistry,
the selective oxidation of C-H bonds is a significant reaction and
found as of great importance in the chemical industry, drug
production progression, and petrochemical industry. Tan and
the team synthesized the microporous cobalt porphyrin covalent
polymer facilitated Co,0,@PNC nanocomposites and reported
as a new sort of proficient C-H oxidation catalysts with excellent
promising in petrochemical industries as well [10].

Nanofluids in Petrochemical Industries

Because of the need for heat exchange for the various
industries such as food, automotive, pharmaceutical, oil, and gas,
petrochemical industries, etc. heat exchangers are used. In the
new era, the plate heat exchangers are the newest creation of heat
exchangers and are extensively used in different productions. for
the enhancement of thermal efficacy of plate heat exchangers and
tools, out of so many methods, the latest one is to use nanofluids
as a working fluid which are available as solid nanoparticles in
the form of suspension in ordinary heat transfer fluids. These
fluids develop the improvement of these kinds of exchangers
[11]. In a report, MgO-oil-based nanofluids were investigated
experimentally as well as statistically. The synthesized nanofluid
is a blend of base fluid i.e., the corn oil and MgO nanoparticles. The
outcomes achieved from the usage of nanofluid were related with
the pure oil base fluid as a hot medium. It was perceived that the
usual heat transference rates for the nanofluids are much greater
in comparison to pure corn oil, therefore considered as the
efficient heat transfer nanofluids in the various industries [12].

Conclusion

In conclusion, nanotechnology has the potential to transform
the technology landscape of the petrochemical industry. This
short review outlined the role of nano sensors, nanomembranes,
nanocomposites, and nanofluids with a very brief discussion.
Although the substantial improvement has been made, there is still
a long way to go to attain factual smart procedure manufacturing.
In view of this background, comprehensive research of the
synthesized nanomaterials should be accompanied in advance
they enter the petrochemical industry as a promising alternative.

References

1. Li D (2016) Perspective for smart factory in petrochemical industry.
Computers & Chemical Engineering 91: 136-148.

2. Saeed M, Plamen T, Ali M, Jesus A, Jan C, et al. (2017) Capillary driven
flow in nanochannels - Application to heavy oil rheology studies.
Colloids and Surfaces A: Physicochemical and Engineering Aspects
513:178-187.

3. Shingala], Shah V, Dudhat K, Shah M (2020) Evolution of nanomaterials
in petroleum industries: application and the challenges. ] Petrol Explor
Prod Technol 10: 3993-4006.

4. Palanisamy P, Chavali M, Kumar EM, Etika KC (2020) Hybrid
nanocomposites and their potential applications in the field of
nanosensors/gas and biosensors. in Nanofabrication for Smart
Nanosensor Applications pp. 253-280.

5. Nagaraju P, Vijayakumar Y, Ramana Reddy MV (2019) Room-
temperature BTEX sensing characterization of nanostructured ZnO
thin films. Journal of Asian Ceramic Societies 7(2): 141-146.

6. Bernardo P, Drioli E (2010) Membrane gas separation progresses
for process intensification strategy in the petrochemical industry.
Petroleum Chemistry 50: 271-282.

7. Tul Muntha S, Kausar A, Siddigq M (2017) Advances in Polymeric
Nanofiltration Membrane: A Review. Polymer-Plastics Technology and
Engineering 56(8): 841-856.

8. Valtcheva IB, Kumbharkar SC, Kim JF, Bhole Y, Livingston AG (2014)
Beyond polyimide: Crosslinked polybenzimidazole membranes for
organic solvent nanofiltration (OSN) in harsh environments. Journal of
Membrane Science 457: 62-72.

9. Ahmed L, Zhang B, Hatanaka L C, Mannan MS (2018) Application of
polymer nanocomposites in the flame retardancy study. Journal of Loss
Prevention in the Process Industries 55: 381-391.

10.Mingyang T, Liang Z, Hao L, Yajun F Shuang FY, et al. (2021)
Microporous cobalt porphyrin covalent polymer mediated Co,0,@PNC
nanocomposites for efficient catalytic C-H bond activation. Applied
Catalysis A: General 614: 118035.

11. Ahmad HP, Saeed A, Masoud A, Boshra M, Omid Ma, et al. (2019) An
updated review on application of nanofluids in heat exchangers for
saving energy. Energy Conversion and Management 198: 111886.

12. Abdallah YMA, Ahmed HES, Marwa FEK, Hesham IE, Mohamed REM
(2019) Effect of Using MgO-0il Nanofluid on the Performance of a
Counter-Flow Double Pipe Heat Exchanger. KEM 801: 193-198.

m How to cite this article: Dolly R, Akash K, Deepika J. Nanotechnology and Petrochemical Industry. Recent Adv Petrochem Sci. 2022; 7(3): 555711.

DOI: 10.19080 RAPSCI.2022.07.555711


http://dx.doi.org/10.19080/RAPSCI.2022.07.555711
https://www.sciencedirect.com/science/article/abs/pii/S009813541630059X
https://www.sciencedirect.com/science/article/abs/pii/S009813541630059X
https://link.springer.com/article/10.1007/s13202-020-00914-4
https://link.springer.com/article/10.1007/s13202-020-00914-4
https://link.springer.com/article/10.1007/s13202-020-00914-4
https://www.tandfonline.com/doi/full/10.1080/21870764.2019.1579401
https://www.tandfonline.com/doi/full/10.1080/21870764.2019.1579401
https://www.tandfonline.com/doi/full/10.1080/21870764.2019.1579401
https://link.springer.com/article/10.1134/S0965544110040043
https://link.springer.com/article/10.1134/S0965544110040043
https://link.springer.com/article/10.1134/S0965544110040043
https://www.tandfonline.com/doi/abs/10.1080/03602559.2016.1233562
https://www.tandfonline.com/doi/abs/10.1080/03602559.2016.1233562
https://www.tandfonline.com/doi/abs/10.1080/03602559.2016.1233562
https://www.sciencedirect.com/science/article/abs/pii/S0376738813010326
https://www.sciencedirect.com/science/article/abs/pii/S0376738813010326
https://www.sciencedirect.com/science/article/abs/pii/S0376738813010326
https://www.sciencedirect.com/science/article/abs/pii/S0376738813010326
https://www.sciencedirect.com/science/article/abs/pii/S0950423018304509
https://www.sciencedirect.com/science/article/abs/pii/S0950423018304509
https://www.sciencedirect.com/science/article/abs/pii/S0950423018304509
https://www.scientific.net/KEM.801.193
https://www.scientific.net/KEM.801.193
https://www.scientific.net/KEM.801.193

Recent Advances in Petrochemical Science

This work is licensed under Creative o : : :
@ @ Commons Attribution 4.0 License Your next submission with Juniper Publishers
DOI: 10.19080 RAPSCI.2022.07.555711 will reach you the below assets

Quality Editorial service

Swift Peer Review

Reprints availability

E-prints Service

Manuscript Podcast for convenient understanding

Global attainment for your research

Manuscript accessibility in different formats
( Pdf, E-pub, Full Text, Audio)

¢ Unceasing customer service

Track the below URL for one-step submission
https://juniperpublishers.com/online-submission.php

m How to cite this article: Dolly R, Akash K, Deepika J. Nanotechnology and Petrochemical Industry. Recent Adv Petrochem Sci. 2022; 7(3): 555711.
DOI: 10.19080 RAPSCI.2022.07.5557 11


http://dx.doi.org/10.19080/RAPSCI.2022.07.555711
https://juniperpublishers.com/online-submission.php
http://dx.doi.org/10.19080/RAPSCI.2022.07.555711

