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Abstract

Water scarcity is a global issue that affects human beings’ ability to live healthily, and immediate action must be
taken to alleviate this issue. Despite advances in water purification, current technologies exhibit pronounced
deficiencies. Existing filtration systems and other conventional methods remain energy-intensive, with escalating
maintenance costs at large-scale production. The advancement of innovative materials holds significant potential to
revolutionize the landscape of solar water purification. While conventional solar vapor generation (SVG) technology
has faced challenges in achieving high water yields under natural sunlight conditions, innovating new materials can
substantially reduce the energy requirements for water vaporization. Herein, we introduce our outstanding light-
absorbing hydrogel consisting of polyvinyl alcohol (PVA) and chitosan (CS) as the substrate with the addition of
polyaniline (PANi) as the light absorber for water evaporation via SVG technique. In this study, PVA-CS/PANi
hydrogels were prepared with distinct concentrations of PVA and denoted as PVA-CS/PANi/1.3 mol.%, PVA-
CS/PANi/2.7 mol.% and PVA-CS/PANi/3.9 mol.%. Copolymerization of PVA-CS hydrogels with PANi was conducted via
solution polymerization to incorporate PANi into the hydrogel network structure. Incorporating light-absorbing
materials, such as PANi, into the hydrogel network structure is expected to enhance the absorption properties. The

morphological structure of the obtained hydrogels was analyzed by scanning electron microscopy (SEM). In contrast,

Cited by 0 documents

Inform me when this document

is cited in Scopus:

Set citation alert >

Related documents

Spontaneous degradation of
methylene blue adsorbed on
magnetic biochars

Zubrik, A. , J4ger, D., Maingovd,
E.
(2023) Scientific Reports

Superwetting B4C bilayer foam
for high cost-performance solar

water purification

Zhao, Q., Huang, Z., Tian, S.
(2020) Materials Today Energy

Synthesis, Characterization and
Osteogenic Properties of Chitin-

Polydioxanone Composite Gel

Murugaiyan, K., Chandramouli,
A., Rangasamy, ].
(2024) Chemistry - An Asian

Journal

View all related documents
based on references

Find more related documents in

Scopus based on:

Authors > Keywords >


https://www.scopus.com/results/results.uri?sort=plf-f&src=s&sid=e9aac4a2e2e10217453014363d618296&sot=b&sdt=b&sl=143&s=TITLE-ABS-KEY%28Solar-driven+water+purification%3a+advancing+PVA-Chitosan%2fPANI+hydrogel+to+enhance+solar+vapor+generation+for+freshwater+treatment%29&offset=1&origin=recordpage
https://www.scopus.com/results/results.uri?sort=plf-f&src=s&sid=e9aac4a2e2e10217453014363d618296&sot=b&sdt=b&sl=143&s=TITLE-ABS-KEY%28Solar-driven+water+purification%3a+advancing+PVA-Chitosan%2fPANI+hydrogel+to+enhance+solar+vapor+generation+for+freshwater+treatment%29&offset=1&origin=recordpage
https://www.scopus.com/results/results.uri?sort=plf-f&src=s&sid=e9aac4a2e2e10217453014363d618296&sot=b&sdt=b&sl=143&s=TITLE-ABS-KEY%28Solar-driven+water+purification%3a+advancing+PVA-Chitosan%2fPANI+hydrogel+to+enhance+solar+vapor+generation+for+freshwater+treatment%29&offset=1&origin=recordpage
mailto:syazwani_mohdzaki@iium.edu.my
https://www.scopus.com/record/display.uri?origin=recordpage&zone=relatedDocuments&eid=2-s2.0-85170187119&noHighlight=false&sort=plf-f&src=s&sid=e9aac4a2e2e10217453014363d618296&sot=b&sdt=b&sl=143&s=TITLE-ABS-KEY%28Solar-driven+water+purification%3a+advancing+PVA-Chitosan%2fPANI+hydrogel+to+enhance+solar+vapor+generation+for+freshwater+treatment%29&relpos=0
https://www.scopus.com/record/display.uri?origin=recordpage&zone=relatedDocuments&eid=2-s2.0-85170187119&noHighlight=false&sort=plf-f&src=s&sid=e9aac4a2e2e10217453014363d618296&sot=b&sdt=b&sl=143&s=TITLE-ABS-KEY%28Solar-driven+water+purification%3a+advancing+PVA-Chitosan%2fPANI+hydrogel+to+enhance+solar+vapor+generation+for+freshwater+treatment%29&relpos=0
https://www.scopus.com/record/display.uri?origin=recordpage&zone=relatedDocuments&eid=2-s2.0-85170187119&noHighlight=false&sort=plf-f&src=s&sid=e9aac4a2e2e10217453014363d618296&sot=b&sdt=b&sl=143&s=TITLE-ABS-KEY%28Solar-driven+water+purification%3a+advancing+PVA-Chitosan%2fPANI+hydrogel+to+enhance+solar+vapor+generation+for+freshwater+treatment%29&relpos=0
https://www.scopus.com/record/display.uri?origin=recordpage&zone=relatedDocuments&eid=2-s2.0-85170187119&noHighlight=false&sort=plf-f&src=s&sid=e9aac4a2e2e10217453014363d618296&sot=b&sdt=b&sl=143&s=TITLE-ABS-KEY%28Solar-driven+water+purification%3a+advancing+PVA-Chitosan%2fPANI+hydrogel+to+enhance+solar+vapor+generation+for+freshwater+treatment%29&relpos=0
https://www.scopus.com/record/display.uri?origin=recordpage&zone=relatedDocuments&eid=2-s2.0-85170187119&noHighlight=false&sort=plf-f&src=s&sid=e9aac4a2e2e10217453014363d618296&sot=b&sdt=b&sl=143&s=TITLE-ABS-KEY%28Solar-driven+water+purification%3a+advancing+PVA-Chitosan%2fPANI+hydrogel+to+enhance+solar+vapor+generation+for+freshwater+treatment%29&relpos=0
https://www.scopus.com/record/display.uri?origin=recordpage&zone=relatedDocuments&eid=2-s2.0-85170187119&noHighlight=false&sort=plf-f&src=s&sid=e9aac4a2e2e10217453014363d618296&sot=b&sdt=b&sl=143&s=TITLE-ABS-KEY%28Solar-driven+water+purification%3a+advancing+PVA-Chitosan%2fPANI+hydrogel+to+enhance+solar+vapor+generation+for+freshwater+treatment%29&relpos=0
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=6505735221&zone=relatedDocuments
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=6505735221&zone=relatedDocuments
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=57195994704&zone=relatedDocuments
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=57195994704&zone=relatedDocuments
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=25621844000&zone=relatedDocuments
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=25621844000&zone=relatedDocuments
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=25621844000&zone=relatedDocuments
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=25621844000&zone=relatedDocuments
https://www.scopus.com/record/display.uri?origin=recordpage&zone=relatedDocuments&eid=2-s2.0-85089754159&noHighlight=false&sort=plf-f&src=s&sid=e9aac4a2e2e10217453014363d618296&sot=b&sdt=b&sl=143&s=TITLE-ABS-KEY%28Solar-driven+water+purification%3a+advancing+PVA-Chitosan%2fPANI+hydrogel+to+enhance+solar+vapor+generation+for+freshwater+treatment%29&relpos=1
https://www.scopus.com/record/display.uri?origin=recordpage&zone=relatedDocuments&eid=2-s2.0-85089754159&noHighlight=false&sort=plf-f&src=s&sid=e9aac4a2e2e10217453014363d618296&sot=b&sdt=b&sl=143&s=TITLE-ABS-KEY%28Solar-driven+water+purification%3a+advancing+PVA-Chitosan%2fPANI+hydrogel+to+enhance+solar+vapor+generation+for+freshwater+treatment%29&relpos=1
https://www.scopus.com/record/display.uri?origin=recordpage&zone=relatedDocuments&eid=2-s2.0-85089754159&noHighlight=false&sort=plf-f&src=s&sid=e9aac4a2e2e10217453014363d618296&sot=b&sdt=b&sl=143&s=TITLE-ABS-KEY%28Solar-driven+water+purification%3a+advancing+PVA-Chitosan%2fPANI+hydrogel+to+enhance+solar+vapor+generation+for+freshwater+treatment%29&relpos=1
https://www.scopus.com/record/display.uri?origin=recordpage&zone=relatedDocuments&eid=2-s2.0-85089754159&noHighlight=false&sort=plf-f&src=s&sid=e9aac4a2e2e10217453014363d618296&sot=b&sdt=b&sl=143&s=TITLE-ABS-KEY%28Solar-driven+water+purification%3a+advancing+PVA-Chitosan%2fPANI+hydrogel+to+enhance+solar+vapor+generation+for+freshwater+treatment%29&relpos=1
https://www.scopus.com/record/display.uri?origin=recordpage&zone=relatedDocuments&eid=2-s2.0-85089754159&noHighlight=false&sort=plf-f&src=s&sid=e9aac4a2e2e10217453014363d618296&sot=b&sdt=b&sl=143&s=TITLE-ABS-KEY%28Solar-driven+water+purification%3a+advancing+PVA-Chitosan%2fPANI+hydrogel+to+enhance+solar+vapor+generation+for+freshwater+treatment%29&relpos=1
https://www.scopus.com/record/display.uri?origin=recordpage&zone=relatedDocuments&eid=2-s2.0-85089754159&noHighlight=false&sort=plf-f&src=s&sid=e9aac4a2e2e10217453014363d618296&sot=b&sdt=b&sl=143&s=TITLE-ABS-KEY%28Solar-driven+water+purification%3a+advancing+PVA-Chitosan%2fPANI+hydrogel+to+enhance+solar+vapor+generation+for+freshwater+treatment%29&relpos=1
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=57189658719&zone=relatedDocuments
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=57189658719&zone=relatedDocuments
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=57210207789&zone=relatedDocuments
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=57210207789&zone=relatedDocuments
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=57207689347&zone=relatedDocuments
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=57207689347&zone=relatedDocuments
https://www.scopus.com/record/display.uri?origin=recordpage&zone=relatedDocuments&eid=2-s2.0-85208276008&noHighlight=false&sort=plf-f&src=s&sid=e9aac4a2e2e10217453014363d618296&sot=b&sdt=b&sl=143&s=TITLE-ABS-KEY%28Solar-driven+water+purification%3a+advancing+PVA-Chitosan%2fPANI+hydrogel+to+enhance+solar+vapor+generation+for+freshwater+treatment%29&relpos=2
https://www.scopus.com/record/display.uri?origin=recordpage&zone=relatedDocuments&eid=2-s2.0-85208276008&noHighlight=false&sort=plf-f&src=s&sid=e9aac4a2e2e10217453014363d618296&sot=b&sdt=b&sl=143&s=TITLE-ABS-KEY%28Solar-driven+water+purification%3a+advancing+PVA-Chitosan%2fPANI+hydrogel+to+enhance+solar+vapor+generation+for+freshwater+treatment%29&relpos=2
https://www.scopus.com/record/display.uri?origin=recordpage&zone=relatedDocuments&eid=2-s2.0-85208276008&noHighlight=false&sort=plf-f&src=s&sid=e9aac4a2e2e10217453014363d618296&sot=b&sdt=b&sl=143&s=TITLE-ABS-KEY%28Solar-driven+water+purification%3a+advancing+PVA-Chitosan%2fPANI+hydrogel+to+enhance+solar+vapor+generation+for+freshwater+treatment%29&relpos=2
https://www.scopus.com/record/display.uri?origin=recordpage&zone=relatedDocuments&eid=2-s2.0-85208276008&noHighlight=false&sort=plf-f&src=s&sid=e9aac4a2e2e10217453014363d618296&sot=b&sdt=b&sl=143&s=TITLE-ABS-KEY%28Solar-driven+water+purification%3a+advancing+PVA-Chitosan%2fPANI+hydrogel+to+enhance+solar+vapor+generation+for+freshwater+treatment%29&relpos=2
https://www.scopus.com/record/display.uri?origin=recordpage&zone=relatedDocuments&eid=2-s2.0-85208276008&noHighlight=false&sort=plf-f&src=s&sid=e9aac4a2e2e10217453014363d618296&sot=b&sdt=b&sl=143&s=TITLE-ABS-KEY%28Solar-driven+water+purification%3a+advancing+PVA-Chitosan%2fPANI+hydrogel+to+enhance+solar+vapor+generation+for+freshwater+treatment%29&relpos=2
https://www.scopus.com/record/display.uri?origin=recordpage&zone=relatedDocuments&eid=2-s2.0-85208276008&noHighlight=false&sort=plf-f&src=s&sid=e9aac4a2e2e10217453014363d618296&sot=b&sdt=b&sl=143&s=TITLE-ABS-KEY%28Solar-driven+water+purification%3a+advancing+PVA-Chitosan%2fPANI+hydrogel+to+enhance+solar+vapor+generation+for+freshwater+treatment%29&relpos=2
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=58075840300&zone=relatedDocuments
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=58075840300&zone=relatedDocuments
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=59397177600&zone=relatedDocuments
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=59397177600&zone=relatedDocuments
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=59397177600&zone=relatedDocuments
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=59397177600&zone=relatedDocuments
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=57220203884&zone=relatedDocuments
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=57220203884&zone=relatedDocuments
https://www.scopus.com/search/submit/mlt.uri?eid=2-s2.0-85216420020&src=s&all=true&origin=recordpage&method=ref&zone=relatedDocuments
https://www.scopus.com/search/submit/mlt.uri?eid=2-s2.0-85216420020&src=s&all=true&origin=recordpage&method=ref&zone=relatedDocuments
https://www.scopus.com/search/submit/mlt.uri?eid=2-s2.0-85216420020&src=s&all=true&origin=recordpage&method=ref&zone=relatedDocuments
https://www.scopus.com/search/submit/mlt.uri?eid=2-s2.0-85216420020&src=s&all=true&origin=recordpage&method=ref&zone=relatedDocuments
https://www.scopus.com/search/submit/mlt.uri?eid=2-s2.0-85216420020&src=s&all=true&origin=recordpage&method=aut&zone=relatedDocuments
https://www.scopus.com/search/submit/mlt.uri?eid=2-s2.0-85216420020&src=s&all=true&origin=recordpage&method=aut&zone=relatedDocuments
https://www.scopus.com/search/submit/mlt.uri?eid=2-s2.0-85216420020&src=s&all=true&origin=recordpage&method=aut&zone=relatedDocuments
https://www.scopus.com/search/submit/mlt.uri?eid=2-s2.0-85216420020&src=s&all=true&origin=recordpage&method=key&zone=relatedDocuments
https://www.scopus.com/search/submit/mlt.uri?eid=2-s2.0-85216420020&src=s&all=true&origin=recordpage&method=key&zone=relatedDocuments
https://www.scopus.com/search/submit/mlt.uri?eid=2-s2.0-85216420020&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 physicochemical and mechanical properties of the hydrogels were evaluated by dynamic light scattering (DLS),
FTIR, swelling test and rheology. From the analysis demonstrated in this work, the structure of PVA-CS/PANi
hydrogels is significantly influenced by the concentration of PVA. The hydrogels’ diameter and polydispersity index
(PDI) were 146 nm and 0.331, respectively. The storage modulus (G’) of PVA-CS/PANi/3.9 mol.% depicted the highest
value of 2356 Pa compared to PVA-PVA-CS/PANi/1.3 mol.%, which depicted the G’ value of 1173 Pa. From FTIR
analysis, the absorption band was found between 3600 to 3000 cm-1, attributed to O-H and N-H groups of PVA and
PANi, while the PVA-CS with the presence of PANi shows characteristic bands at 1620 cm™, 1508 cm™, and 1298 cm™.
The microporous structure of PVA-Chitosan/PANi hydrogels increases with a higher concentration of PVA,
demonstrating the degree of cross-linking of PANi, which contributes to the rigid structure of porous hydrogel. The
influence of PVA concentration on the hydrogel's porous structure and surface area allows for greater dye
adsorption. As demonstrated by PVA-CS/PANi/3.9 mol.%, it shows higher absorption of Methylene Blue (MB) into the
structure. The performance of SVG using PVA-CS/PANi/3.9 mol.% hydrogels was measured, and the efficiency was
found to be 69.8% under 1 sun with efficient temperature distribution on the surface. This finding indicates the
capability of PVA-Chitosan/PANi/3.9 mol.% hydrogels in generating multi-scattering effects of natural sunlight for
high-efficiency light-to-heat conversion via SVG. © (2025), (International Islamic University Malaysia). All rights

reserved.
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