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Abstract

Flexible, economical, and low-toxic organic solar cells are becoming highly popular in photovoltaic

research. Interestingly, its efficiency of energy conversion remains lower than that of silicon-based

solar cells. As a result, it is unavoidable to focus on organic solar cell efficiency enhancement. This

article presents a nano-composite thin-film developed using zinc oxide (ZnO) and polyvinyl alcohol

(PVA) with a solution casting technique varying weight percentage (wt.%) of ZnO into the PVA matrix.

Cited by 0 documents

Inform me when this document
is cited in Scopus:

Related documents

,  ,

(2021) Materials Today:
Proceedings

,  ,

(2021) Materials Research Express

,  , 
(2020) Journal of Polymers and
the Environment

Find more related documents in
Scopus based on:

Set citation alert ▻

Performance investigation of
ZnO/PVA nanocomposite film for
organic solar cell

 Khan, S.A. Zain, Z.M.
Mansoor, M.

The impact of film thickness on
the properties of ZnO/PVA
nanocomposite film

 Khan, S.A. Rahman, A.
Ibrahim, F.B.D.-A.

ZnO–PVA Polymer Matrix with
Transition Metals Oxide Nano-
fillers for High Dielectric
Mediums

 Iqbal, T. Irfan, M. Ramay, S.M.

View all related documents based
on references

 ▻Authors  ▻Keywords

Brought to you by INTERNATIONAL ISLAMIC UNIVERSITY MALAYSIA

javascript:void(0)
https://www.scopus.com/results/results.uri?sort=plf-f&src=s&sid=339bbc10595a736a8bd6df9705c7d881&sot=b&sdt=b&sl=143&s=TITLE-ABS-KEY%28Characterization+and+application+of+nano-composite+zinc+oxide%2fpoly+vinyl+alcohol+thin-film+in+solar+cell+performance+enhancement%29&offset=1&origin=recordpage
mailto:shaheer.ahmedkhan@yahoo.com
mailto:arat@iium.edu.my
https://www.scopus.com/record/display.uri?origin=recordpage&zone=relatedDocuments&eid=2-s2.0-85117336523&noHighlight=false&sort=plf-f&src=s&sid=339bbc10595a736a8bd6df9705c7d881&sot=b&sdt=b&sl=143&s=TITLE-ABS-KEY%28Characterization+and+application+of+nano-composite+zinc+oxide%2fpoly+vinyl+alcohol+thin-film+in+solar+cell+performance+enhancement%29&relpos=0
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=57208621696&zone=relatedDocuments
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=57220419253&zone=relatedDocuments
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=57299621700&zone=relatedDocuments
https://www.scopus.com/record/display.uri?origin=recordpage&zone=relatedDocuments&eid=2-s2.0-85109625263&noHighlight=false&sort=plf-f&src=s&sid=339bbc10595a736a8bd6df9705c7d881&sot=b&sdt=b&sl=143&s=TITLE-ABS-KEY%28Characterization+and+application+of+nano-composite+zinc+oxide%2fpoly+vinyl+alcohol+thin-film+in+solar+cell+performance+enhancement%29&relpos=1
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=57208621696&zone=relatedDocuments
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=56234266400&zone=relatedDocuments
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=57217361518&zone=relatedDocuments
https://www.scopus.com/record/display.uri?origin=recordpage&zone=relatedDocuments&eid=2-s2.0-85086168755&noHighlight=false&sort=plf-f&src=s&sid=339bbc10595a736a8bd6df9705c7d881&sot=b&sdt=b&sl=143&s=TITLE-ABS-KEY%28Characterization+and+application+of+nano-composite+zinc+oxide%2fpoly+vinyl+alcohol+thin-film+in+solar+cell+performance+enhancement%29&relpos=2
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=57208447030&zone=relatedDocuments
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=57212304794&zone=relatedDocuments
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=6507268026&zone=relatedDocuments
https://www.scopus.com/search/submit/mlt.uri?eid=2-s2.0-85169166064&src=s&all=true&origin=recordpage&method=ref&zone=relatedDocuments
https://www.scopus.com/search/submit/mlt.uri?eid=2-s2.0-85169166064&src=s&all=true&origin=recordpage&method=aut&zone=relatedDocuments
https://www.scopus.com/search/submit/mlt.uri?eid=2-s2.0-85169166064&src=s&all=true&origin=recordpage&method=key&zone=relatedDocuments
https://www.scopus.com/record/iium.edu.my
https://www.scopus.com/home.uri?zone=header&origin=recordpage
https://www.scopus.com/home.uri?zone=header&origin=recordpage
https://www.scopus.com/search/form.uri?zone=TopNavBar&origin=recordpage&display=basic


The characterization of the thin-film of ZnO/PVA has been made using SEM, XRD, FTIR, and UV-Vis

spectroscopy. The characterization reveals that the ZnO nanoparticle network forms an excellent path

for electron flow in the PVA matrix at the optimal ZnO concentration of 16.66 % and a PVA

concentration of 83.33 %. The thin film was applied to an organic solar cell of architecture consists of

carbon fiber reinforced with ZnO-epoxy resin/CuO-epoxy resin for performance investigation. The solar

cell’s maximum efficiency was determined to be 9.01 % before and 14.65 % after using the nano-

composite film. 5.64 % increase in the efficiency of organic solar cells are observed after the ZnO/PVA

nanocomposite thin film is applied. © 2023, The Korean Society of Mechanical Engineers and Springer-

Verlag GmbH Germany, part of Springer Nature.
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