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ST. JOSEPH’S COLLEGE OF ARTS AND SCIENCE (AUTONOMOUS) 
CUDDALORE – 607001 

Progress Report of the Intramural Research Project 2023-2024 

Sanction Order No: SJC/IP/2023-2024/01 

 

1. Title of the Project: 

Synthesis of Eco-Friendly Positive Electrode with Improved Stability for Lithium-Ion 

Batteries 

 

2. Name of the Principal Investigator: 

Dr. V. Sathana 

Designation and Department: Assistant Professor, PG & Research Department of Physics 

E-mail ID and Contact Number: sathana@sjctnc.edu.in | 9976723490 

 

3. Objective of the Study (as mentioned in the proposal): 

• To synthesize an eco-friendly cathode, aimed at replacing the toxic cobalt, which is 

currently a critical component of rechargeable batteries. 

• To enhance the stability of the electrode material through the incorporation of selected 

dopants. 

• To achieve faster charging, improved cycle life, and superior electrochemical 

performance at the nanoscale. 

 

4. Materials and Methods: 

The synthesis route plays a vital role in determining the capacity and purity of the compound. 

The efficiency of compounds prepared from the same precursor can vary significantly due to 

differences in preparation methods, making the selection of an appropriate method crucial. In 

this study, the following novel cathode compounds have been synthesized using the sol-gel 

technique, known for its phase purity and ease of use: 

• Li2NiMnCo1.3O6 

• Li2NiMnCo0.75Fe1.5O6 
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• Li2NiMnCo0.5Fe1.6O6 

• Li2NiMnCo0.25Fe1.8O6 

• Li2NiMnFe2O6 

The sol-gel method is favoured due to its ability to control particle size, which plays a key role 

in the material’s electrochemical performance. 

 

5. Major Findings: 

In this study, efforts have been made to select a suitable cathode material that is 

completely free of cobalt (Co), which is known to be highly toxic to humans and the 

environment. Since cobalt contributes significantly to the structural stability of battery 

materials, a substitute material must compensate for its role. Following an extensive literature 

survey, a suitable eco-friendly transition metal was chosen. This metal not only provides 

structural stability but also enhances electrochemical performance, such as faster charging rates 

and improved cycle life. 

In the sol-gel process used for this research, active materials in the correct stoichiometric ratios 

are mixed into a homogeneous solution using appropriate solvents and a chelating agent. To 

maintain a pH of around 10, ammonium hydroxide is added. The homogeneous solution is 

stirred and heated until gel formation occurs. The gel is dried and annealed at high temperatures 

to obtain the final powder sample, which is then analysed. 

Basic characterization techniques, such as X-Ray Diffraction (XRD), Field Emission 

Scanning Electron Microscopy (FE-SEM), and X-Ray Photoelectron Spectroscopy (XPS), 

were employed to understand the structure, morphology, and electrochemical performance of 

the prepared cathode materials. 

The incorporation of a transition metal dopant into the structure of the layered cathode material 

positively impacts the structural integrity and thermal stability of LiNi0.8Co0.1Mn0.1O2 

(NCM811). Lithium-rich transition metal oxide cathodes such as Li2NiMnCo1.3O6, 

Li2NiMnCo0.75Fe1.5O6, Li2NiMnCo0.5Fe1.6O6, Li2NiMnCo0.25Fe1.8O6, and Li2NiMnFe2O6 

synthesized through sol-gel have shown promising potential. Among these, Li2NiMnFe2O6 is 

considered one of the most promising intercalation cathode materials for lithium-ion batteries 

(LIBs) due to its high energy density. 

 

Signature of Principal Investigator     Signature of HOD 
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 RESEARCH DEVELOPMENT CELL 

ST. JOSEPH’S COLLEGE OF ARTS AND SCIENCE (AUTONOMOUS) 

CUDDALORE – 607001 

 

Final Report of the Intramural Research Projects 2023-2024 

  

 Sanction Order No:SJC/IP/2023-24/04 

 

1. Title of the Project: Antioxidant,antimicrobial.Phytochemical and GC-MS profiling 

of cashew testa. 

 

2(a). Name of the Principal Investigator: Dr. P.Marie Arockianathan 

Designation and Department:                      Associate Professor & Head (Biochemistry) 

E-mail ID and contact Number:                   marie@sjctnc.edu.in,8608340307 

 

2(b). Name of the Co-Investigator I (If applicable): Dr.N.Priya 

Designation and Department:                          Assistant Professor (Biochemistry) 

E-mail ID and contact Number:                     priyan7shrine@gmail.com,8056610585 

 

 

3. Objective of the Study (as mentioned in the proposal):  

 

 To study the preliminary phytochemical screening 

 To analyse the antioxidant activity of the cashew testa 

 To study the antimicrobial activities of cashew kernel peel. 

 GCMS Profiling of various extracts of cashew testa 

 

4. Materials and Methods:   

 Phytochemical studies was carried out as per the standard protocol 

 The total phenolic content of the extract was determined by FolinCiocalteu 

method 

 The total flavonoid content of the extract was determined by Zhishen et al 1999. 

method. 

 DPPH assay was carried out as per Ohnishi et al (1994).   

 Hydrogen peroxide by Ruch et al 1989 

 Antimicrobial studies has been done by disc diffusion method. 
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5. Results and Discussion: Enclosed 

 

6. Major finding(s) of the project / Conclusion (Not exceeding 250 words): 

 

Cashew Testa showed appreciable amount of phytoconstituents like alkaloids, terpenoids, 

phenols and tannins. Among the phytochemicals, the presences of phenolic and alkaloids are 

prominent. Phenolic compounds have the therapeutic property on different diseases like diabetes, 

asthma, allergy, cancer, bacterial, viral infections etc. The hydroxyl groups present in phenolics 

facilitate the free radical scavenging ability of the compounds. So the determination of total phenolic 

concentration in samples form the basis for quick screening of antioxidant potential of plants. The 

proximate composition of Cashew Testa studied were the moisture content, protein, ash etc. The 

moisture content of the cashew testa was found to be 92 ± 2.2%. As moisture content is low, this 

sample is stable and can be stored. The total protein of the cashew testa were found to be 91.9 ± 3.2 % 

and ash 348±6.2 % . 

DPPH is a stable free radical which is used to determine the free radical scavenging abilities 

of antioxidants present in plant extracts. The antioxidant activity is then measured by the decrease in 

absorption at 515 nm by proton scavengers.    IC50 value of DPPH in ethanolic extract was found 

to be 352.23 µg/ml and IC50 value of BHT (standard) was 281.74 µg/ml. The IC50 value of 

H2O2 scavenging activity of  ethanolic   extracts were found to be 301.61 µg/ml and  value of BHT 

(standard) : 277.03 µg/ml respectively. 

IC50 value of DPPH in aqueous extract was found to be 426 µg/ml and IC50 value of 

BHT (standard): 230 µg/ml. The H2O2 scavenging activity of aqueous extracts were found to be 

IC50 272 µg/ml and IC50 value of BHT (standard): 180 µg/ml. Scavenging activity for 

acetone extract was found to be very low when compared to other two extracts.  

The acetone, ethanolic and aqueous extracts of cashew testa showed various peaks in 

the GCMS spectra which corresponds to bioctive compounds which are recognized by their 

retention time, peak area and fragmentation patterns compared with NIST library. 

There is no signficant zone of inhibition seen for the various extracts of cashew testa.  

In our study, the agro waste Cashew testa was used widely as paint additives and 

thrown as waste or used as animal feed. This cashew testa are found to be rich in alkaloids, 

terpenoids, carbohydrate that are apparently responsible for free radicals scavenging effects. 

They are rich in fibre and protein. So the testa not only exhibit good antioxidant properties  
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ST.JOSEPH’S COLLEGE OF ARTS AND SCIENCE (AUTONOMOUS), 

CUDDALORE 

PG & RESEARCH DEPARTMENT OF MICROBIOLOGY 

REPORT ON INTRAMURAL PROJECT FUNDED BY ST.JOSEPH’S COLLEGE OF 

ARTS AND SCIENCE-2023-2024 

Project Title: Microbial synthesis of selenium nanoparticles (Se NPs) and evaluation of its 

biological activity 

Fund received: 13,000/- 

Sanction order No: SJC/IP/2023-24/03 

Work completed : 

• Isolation of bacteria from marine sample ( A total 12 bacteria were isolated by using 

specific media Zobell Marine agar) 

• Selected bacterium has been sent to 16s rRNA sequence for its identification at 

species level (the result yet to be received) 

• Synthesis of selenium nanoparticles by selected marine bacterium  

• Physical characterization of biosynthesized nanoparticles by UV-Vis spectroscopy, 

XRD, FE-SEM with EDS, XPS and FTIR (Completed and results were received) 

• Study of biological characterization of SeNPs viz. antibacterial activity, antibiofilm 

activity (Completed and results were received) 

Works to be completed: 

• The results of bacterial 16S rRNA sequencing to be received  

• Writing paper for journal publication is in progress 

 

 

 

RDC Coordinator        Investigator 
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