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ABSTRACT 

Zinc air batteries are a promising energy storage technology because of 

their high specific energy density, low cost, and relative safety. However, 

modifications must be done to increase their efficiency in terms of both energy 

and power density in order to fully realise their benefits. This research focuses 

on developing new cathode materials for zinc air flow batteries with enhanced 

electrochemical and mass transport capabilities. Fe3O4 was deposited on 

graphene to create the oxygen reduction catalyst, and the zinc-air cell was 

assembled for evaluating the catalyst's performance. In zinc air fuel cell, the 

catalyst exhibited outstanding activity for the oxygen reduction reaction. Zinc – 

air  batteries  offer  many advantages  over  existing  forms  of  large-scale  energy  

storage.  The inherent safety combined with facile electrochemistry   make zinc 

air fuel cells particularly attractive for energy storage applications. 
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ABSTRACT 

 

Solar-light-driven photo catalysis is an emerging, renewable and sustainable approach in 

environmental remediation to mitigate organic pollutants from wastewater. M-CQDs have been 

employed due to their increased surface area, inexpensive price, high number of active sites, 

non-toxicity, and enhanced thermal stability. The expanded light absorption range of the CQDs 

was attributed to the accumulation of electrons, in accordance with the quantum confinement 

effect. In the present work, we synthesized the photocatalyst M-CQDs, by hydrothermal 

synthesis method. In view of inherent deficiencies in the prepared CQDs namely, band gap 

alignment and high recombination rate, some modification strategies like doping have been 

explored. The M-CQDs have been modified by doping with ZnO to enhance photocatalytic 

efficiency. The photodegradation of organic pollutants like dyes specifically Rhodamine B 

have been connected using the new photocatalyst. The novel M-CQD/ ZnO photocatalyst was 

characterized FT-IR spectra, UV-Visible spectra, and XRD studies.  

 

Keywords: Carbon quantum dots, photodegradation, organic pollutants, M-CQDs, dyes  
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ABSTRACT

Perovskitesolarcellsareanemergingtypeofsolarcellsthathaveheterojunctionkind

structures,whichareformedbystackingdifferentlayersofsemiconductingmaterials

togetherinaplanarormesoscopicarchitecture.Thesecellshavegainedimmense

popularityduetotheirlowcostandhighefficiency,makingthemanalternativeto

traditionalsilicon-basedsolarcells.Onemaincontentinsolarcellsishole-transporting

materials;differentkindsofhole-transportingmaterialshavebeensynthesised.Still,

inthisproject,wehavesynthesisedandcharacterisedcross-linkabletriphenylamine-

basedholetransportingmaterialforperovskitesolarcells.





INTRODUCTION

Inthismodernera,theemissionofgreenhousegasesinlargeamountsrequirescarbon-

freeenergysources.Herewediscoveredtheimportanceofsolarenergy,analternative

tofossilfuels.Solarcells,alsoknownasphotovoltaiccells,areakindofdevicethat

canconvertsolarenergyintoelectricalenergy.Theyofferasustainable,cleanand

renewablesourceofenergy.Solarcellshavebeenfoundtohaveenvironmentaland

economicbenefitsthatincludereducedgreenhousegasemissions,increasedefficiency,

reducedcost,etc.Thussolarcellshaveemergedasavitalcomponentinfutureenergy.

Nowconsideringsolarcells,mostofthesolarcellsaresiliconcells.Dependingonthe

costandenergyefficiency,theyconsistofamorphoussiliconcells,monocrystallineand

polycrystallinesiliconsolarcells.Itisfoundthattheefficiencyofsolarcellsdepends

onthecellmaterialandmanufacturingcosts.Theefficiencyofsolarcellsisoneofthe

essentialcriteriauponwhichtheresearcherslook.

Solarcellsarebuiltonsemiconductormaterials,mostcommonlysilicon.Asthesunlight

getstrikesthecells,thephotonswillresultintheknockingoutofelectronsfromtheir

outerorbital.Theknocked-outelectronswillreachtheexternalcircuit,resultinginthe

electriccurrentflow.Thesolarcells'size,qualityandefficiencydependonthesolar

cells'performanceinconvertinglightenergyintoelectricalenergy.Thefutureofsolar

cellsisfoundtobeincrediblybright.Buttherefoundbesomechallengestoovercome;

nowadays,technologyiscontinuallyworkingtoimprovetheefficiencyandworkingof

solarcells,andoneoftheinnovativeideasamongthemistheintroductionofperovskites.

Theseperovskites-basedsolarcellshavegainedpopularitybecauseoftheirlowcostand

highefficiency.Thustheyfoundittobeanalternativetotraditionalsilicon-basedsolar

cells.

Inperovskitesolarcells,thecrystallinestructureabsorbsandconvertslightenergyinto

electricity.Theyarenamedperovskitesolarcellsbecauseoftheiruniqueatomic

arrangement,andtheyarefoundtobesimilarinstructuretothenaturallyoccurring

mineralperovskite(4-10).ThePerovskitesolarcellshavethepotentialtoabsorbabroader

rangeofwavelengthswhichincreasessolarenergyefficiency.Theadvantagesof

perovskitesolarcellsarethattheyarefoundtobecheapertoproducewhencomparedto

silicon-basedsolarcells,aremoreefficientinconvertingsunlighttoelectricalenergy



andhaveahighabsorptionrate(10-16).Theefficiencyoftheperovskitesolarcellsmakes

themmorepromisingforcommercialisationinfuture.Thecheaperrateofperovskite

materialandeasierdepositionofperovskitelayerreducesthemanufacturingcostand

makethemcompetitivewiththeusualphotovoltaicdevices.Perovskitecellscanbemade

fromdifferentmaterials,likeorganiccompounds,whichhelpsthemoptimisetheir

property.Inparticular,perovskitesolarcellsusingmethylammonium leadhalide

perovskitesarepromising,andtheyexhibitedpowerconversionefficienciesof3.8-6.5%

inliquid-baseddye-sensitizedsolarcells(1-3).

Despitetheirefficiencyandlowcost,thesetypesofcellshavecertainlimitationsand

challenges.Inthepresenceofintensemoistureandheat,thesecellsarefoundto

degradequickly;sometimes,fluctuationsintemperatureandlightcanaffectthe

efficiencyandperformanceofperovskitesolarcells.Thusresearchesareongoingto

overcomestabilityissues,durabilityissues,toxicityconcernsandothercommercialisation

challenges(25-35).Ifwecanovercomethesechallenges,theycanbeusedinvastareas.

Weareheretofocusonthehole-transportingmaterialsusedinperovskitesolarcells.

Hole-transportingmaterialshelptransportandextracttheholesinperovskitesolarcells.

Perovskitesolarcellsworksothatholesandelectronsaregeneratedonirradiation.The

electronsthusgeneratedgettransferredintotheconductionbandofthesemiconductor.

Thereforethespotontheperovskitegetstransferredtothewholeconductor.After

that,theholegetsinjectedintotheelectrode.Theholetransportingmaterialin

perovskitesolarcellshelpsminimiselossesduetotherecombinationartinterfacethat

improvesthedevice’sperformance(17-25).

Figure1



Theabovefigureshowsthestandarddiagramofaperovskitesolarcell.While

consideringtheholetransportingmaterialsinperovskitesolarcells,thehomoenergy

levelsofthepositivechargeextractionlayerbecomparable(36-40).Soherewedecidedto

synthesiseholetransportingmaterialinalimitedperiodwhichislowcostandhasan

efficientenergyconversion
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ABSTRACT 

PREPARATION AND CHARACTERISATION OF PVA-

CHITOSAN FILMS 

The project examines how to develop a chitosan film with better properties upon blending with 

another polymer. A film of poly vinyl alcohol (PVA) and chitosan was developed using simple 

casting method. Fourier transform infrared spectroscopy (FT-IR) was used to examine this poly 

vinyl alcohol- chitosan (PVA-CH) and also its physical properties were studied. These PVA-

CH films prepared in varying concentrations were subjected to sorption studies using water 

and methanol. Biodegradability studies were also conducted for these films. The films formed 

are composites of PVA and chitosan was being demonstrated by the FT-IR spectroscopy. It is 

true that this discovery opens the door to the creation of chitosan-based materials for bio-films. 
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1.Abstract

Starch nanoparticles (SNPs) have attracted growing attention due to their unique

properties as a sustainable alternative to common nanomaterials since they are

natural, renewable and biodegradable. In this work, ultrasonication followed by an acid

hydrolysis process was carried out to produce nano starch. The characterization of

nano starch is done using various techniques, including FTIR, DLS, and SEM.The

as-prepared SNPs showed good uniformity and crystalline nature, with a diameters

range of 90 – 150nm. The CO-loaded SNPs alsoexhibited the sizes of approximately

250 - 400 nm.Thus,it can be used as an antimicrobial additive food material.These

antimicrobial nanoparticles are now projected to be useful in biomedical and

functional food applications.
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ABSTRACT 

 

In the present work, we synthesized three nitrogen-doped carbon quantum dots (N-CQDs) from 

L-Ascorbic acid carbon source and glycine, imidazole, and melamine as the nitrogen dopants using 

a simple one-pot thermal method. The as-prepared N-CQDs exhibited blue fluorescence under UV 

light. They contain surface functionalities such as carboxyl and hydroxyl groups, good water 

solubility, and strong fluorescence. It is confirmed that epinephrine could quench the fluorescent 

intensity of N-CQDs, and a linear correlation between the intensity of fluorescence and the 

concentration of epinephrine (EPI) in a wide range was observed. These exceptional properties 

render a potential application of the CQDs in biomedical areas. 

 

Keywords: Nitrogen-doped carbon quantum dots, sensing, epinephrine, fluorescence quenching, 

neurotransmitter agent. 
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Abstract 

 

In the world of packaging, "intelligent packaging" is a cutting-edge technology that can track 

packed food in real-time and prevent food loss, food wastage, and food-related health issues. 

Humidity responsive packaging films can help to regulate quality of packaged foods. 

Biodegradable natural polymers are generally hydrophilic and moisture sensitive, and should 

be moisture responsive to avoid the wastage of food. In current work, flexible and humidity 

sensitive sensor film is developed from methacrylated carrageenan(MACAR) grafted with 

natural rubber (NR) integrated with a rapid reaction to show change in transparency in 

humidity. The optimized film with equal proportion of NR and MACAR showed single phase 

microstructure morphology, strong heat stability, highly hydrophobic water contact angle of 

113.7°, better water resistance etc.Due to its capability to alter the transparency with increase 

in humidity, the developed bio-based and biodegradable film can be emerged as the ideal 

choice for quick humidity sensing in the field of intelligent packaging.. 
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ABSTRACT 

The objective of this project was to extract the essential oil from ginger (Zingiber officinale) 

and mango ginger (Curcuma amada) using the hydrodistillation method, Soxhlet extractor, 

ultrasonicator methodologies. The chemical constituents of the essential oil were characterized 

through Thin-layer chromatography(TLC) and Gas Chromatography-Mass Spectrometry (GC-

MS). The main components detected in the essential oil of Ginger (Zingiber officinale) were 

α-Pinene, Camphene, Beta-Pinene, Beta- Myrcene, Zingiberene, Terpenol, α-

Farnesene,Nerolidol, Beta-Sesquiphellandrene,Beta-Bisabolene,Citral, etc. and that in mango 

ginger were β-curcumene, ar-curcumene, camphor, camphene etc.  
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ABSTRACT 

INFLUENCE OF CROSSLINKING ON CHITOSAN  

 

 

The present research it is reported the development and characterization of novel polymer 

blends based on chitosan and poly(vinyl alcohol) (PVA). The hybrid polymeric network was 

synthesized and modified by chemical crosslinking using epichlorohydrin  for potential use in 

a variety of biomedical applications. The project deals with influence of epoxy crosslinking on 

chitosan/ PVA film . Chitosan /PVA crosslinked with epichlorohydrin film was prepared .The 

crosslinked film was investigated by FTIR spectroscopy . The physical characteristics of the 

films were evaluated by  through sorption studies and biodegradability . 
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ABSTRACT 

Water is an essential resource on Earth and the maintenance of its quality led to the incentive 

of water reuse programmes.One of the greatest challenges facing the 21st century involve 

providing sustainable supplies of clean water and energy. The impact of growing population 

and the climate change effect the water availability and quality. There also have high possibility 

of water-borne diseases. In this study we synthesized nanosilica from rice husk and it was 

encapsulated with Kappa Carrageenan beads and its efficiency for the removal of Chromium 

from water was tested. These beads are bio-degradable, easy to prepare, safe and bio-

compatible. The crosslinking agents were used during the synthesis of beads which gives the 

hydrogel a 3D network structure making it insoluble. Recently, nanomaterials with excellent 

adsorption capacities, great chemical reactivity, and environment  friendly performance have 

attracted widespread interest as potential adsorbents for heavy metal removal. So Carrageenan 

beads were synthesized by entrapping various concentrations of nanaosilica to improve the 

adsorption properties.  The synthesized beads were characterized by Fourier Transform – 

Infrared Spectroscopy (FT-IR) and Scanning Electron Microscopy (SEM). The beads were 

used for the removal of chromium heavy metal in water. The adsorption studies was conducted 

for the chromium solution and analysed by UV – Visible Spectroscopy.  
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                                                      ABSTRACT 

An excellent option for obtaining energy from renewable sources is the piezoelectric 

nanogenerator, which operates based on the piezoelectric effect. These nanogenerators 

transform the mechanical energy found in nature into electrical energy. In this study an 

antibacterial piezoelectric membrane is prepared by using polyvinylidene fluoride (PVDF) and 

zinc oxide (ZnO) obtained from A.indica leaf extract. This piezoelectric membrane can be used 

for the fabrication of nanogenerators, which are efficient energy harvesting tools and are also 

utilised in patches to treat wounds. In this study, the production of ZnO nanoparticles is done 

using a green method. Piezoelectric membrane is formed by the incorporation of ZnO 

nanoparticle into the PVDF matrix. Various techniques like X-ray diffraction (XRD), Fourier-

transform infrared spectroscopy (FTIR), Scanning Electron Microscope (SEM) and UV-

Visible spectroscopy were performed for the characterization of ZnO nanoparticle and 

techniques like X-ray diffraction (XRD), Fourier-transform infrared spectroscopy (FTIR) were 

performed for characterization of the piezoelectric membrane and the antibacterial activities is 

studied using the bacterial strains E. coli and S. aureus. The results obtained from this study 

showed that the developed piezoelectric membrane exhibits excellent piezoelectric and 

antibacterial properties, making it suitable for the development of energy-harvesting devices 

and for biomedical applications. The green approach for synthesizing ZnO is safe for the 

environment and does not use any hazardous chemicals. The synergistic effect of ZnO in 

improving the β phase  as well as imparting antibacterial property to the membrane making it 

suitable candidate for wound healing. 
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