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Research Profile:

Interests:

· Design, characterization and activity study of heterogeneous catalysts
· Catalytic study on the natural gas (shale gas) conversion 
· Valorization of biomass into fuels and chemicals 
· Lignin depolymerization into value added chemicals 
· Hydrodeoxygenation studies of lignin derived aromatic monomers 
· Catalytic study over the pollutant  reduction of nitrogen based-alternative fuel
Project at WVU
· Shale gas (CH4)conversion 
(A) CH4 Decomposition: Production of Hydrogen and Carbon Filaments over mono and bimetallic supported metal catalysts.
(B) Direct Methane Oxidation to Methanol Catalyzed by Immobilized Homogeneous Catalysts.
During PostDoc at Technion

Project Experience


· Developed a catalytic methodology to reduce the pollutants (NOx, NH3 and CO) formed during continuous combustion of UAN (Urea Ammonium Nitrate) nitrogen based-alternative fuel in PFR (plug flow reactor). 
· Design of mono and bimetallic (Pt, Ru) supported metal catalysts and their characterization by XRD, HR-SEM, N2-sorption, H2 chemisorption and XPS analysis. 
· Successfully investigated the activity and selectivity of mono and bimetallic catalysts over of the pollutant emitted. 

During Ph.D. at NCL
Doctoral thesis title:

“Depolymerization of lignin over heterogeneous catalyst having acidic functionality”

Project Experience

· Isolation of lignin from lignocellulosic biomass by organosolv method and the complete characterization of lignin from various sources using techniques like MALDI-TOF and GPC for molecular weight determination; NMR and FTIR for functional group analysis; TGA-DTA analysis for thermal degradation study, ICP-OES and CHNS for elemental analysis. 
· Developed a methodology for the depolymerization of 6 different types lignin into aromatic monomers using solid acid catalysts like zeolites (H-USY, H-ZSM-5, H-MOR, H-BEA), clays (K10, Al-pillared), metal oxides (SiO2-Al2O3, Nb2O5, SO42-/ZrO2, MoO3/SiO2). 
· Determination, of structure and morphology of solid acid catalysts by XRD, 29Si & 27Al NMR, N2 sorption, SEM; NH3-TPD analysis for the calculation of acidity; ICP-OES to determine the elemental composition of the material. 
· Analysis and quantification of aromatic monomers from the complex mixture of lignin depolymerized products by GC-FID, GC-MS, HPLC, GPC, MALDI-TOF and UV analysis; isolation of these aromatic monomers in pure form by column chromatography. 
· Synthesis of supported metal catalysts; metals (Pt, Pd, Ru, Ni) on acidic (SiO2-Al2O3, γ-Al2O3), neutral (Carbon) and basic (Hydrotalcite) supports and their characterization by XRD, HR-TEM, N2-sorption, CO chemisorption and XPS analysis. 
· Study on the bio-oil upgradation over supported metal catalysts for the lignin derived compounds such as guaiacol, eugenol, phenol and their mixtures. 

Technical Skills:

· Lignin isolation and characterization using various physico-chemical techniques. 

· Synthesis and characterization zeolites, clays, supported metals, supported metal oxides, silicoaluminophosphates (SAPO’s), synthesis and sulphonic acid functionalization of mesoporous silica (MCM-41 and SBA-15), synthesis and sulphonic acid functionalization of rice husk derived silica, carbon nanoparticles and synthesis of mesoporous silica using cellulose and glucose as templates. 

· Depolymerization of lignin into value added aromatic monomers using solid acid catalysts. 
· Hydrodeoxygenation studies on lignin model compounds using supported metal catalysts. 
· Very conversant with High pressure reactors (Parr autoclaves), fixed bed (plug flow reactors) GC (FID, TCD), GC-MS, HPLC, MALDI-TOF, GPC, UV, FT-IR, powder XRD, TGA-DTG, HR-SEM-EDAX, HR-TEM, N2-adsorption study, solid state NMR, NH3-TPD, H2 chemisorption, Pyridine-IR, ICP-OES. 

Supervision of graduate/undergraduate students
· 07/01/2009 to 05/01/2015:-Supervision of 3 undergraduate and 2 graduate students, Catalysis and Inorganic Chemistry Department, CSIR-National Chemical Laboratory, Pune, India
· 08/01/2015 to 08/01/2016:-Supervision of 3 undergraduate and 1 graduate students, Technion-Israel Institute of Technology, Israel
· 01/17/2017 to11/11/2017:-Supervision of 1 undergraduate student, West Virginia University, USA

Awards and Fellowships
· DST-JSPS funding granted to attend 16th International Symposium on Homogeneous & Heterogeneous Catalysis (ISHHC-16) held at Sapporo, Japan, 2013
·  DST (Department of Science And Technology), India granted funding to attend  7th International Conference on Acid Base Catalysis (ABC-7), Tokyo, Japan, 2013
· Ph.D. degree (Chemistry) awarded on 04/21/2015 from Savitribai Phule University, Pune, Maharashtra, India
· Qualified National Eligibility Test (JRF-NET) conducted jointly by University Grants Commission and Council of Scientific and Industrial Research (CSIR), New Delhi, India in Chemical Sciences, 2008
· University Rank holder (2nd Rank) for the BSc. Chemistry examination conducted by Kannur University (2006), Kannur, Kerala, India

Publications and Patents:

1. Lignin depolymerization into aromatic monomers over solid acid catalysts.

A. K. Deepa and Paresh L. Dhepe, ACS Catalysis, 2015, 5, 365–379. (Most Read article)


Note: A full paper on the isolation of lignin, its characterization, catalyst (solid acids) characterization, depolymerization of lignin over, solid acid catalysts into aromatic monomers, identification of aromatic monomers using various techniques, isolation of aromatic monomers using column chromatography and finally the depolymerization study of 6 different types of lignin from various sources.
2. Solid acid catalysed depolymerization of lignin into value added aromatic monomers.
A. K. Deepa and Paresh L. Dhepe, RSC Adv., 2014, 4, 12625-12629. (Most Read article)


Note: One of the first report on the solid acid catalysed depolymerization of lignin, selectively into aromatic monomers (> 60%). Aromatic monomers have wide application in the form of chemicals, fuel additives and octane enhancers.

3. Function of metals and supports on the hydrodeoxygenation of phenolic compounds.

A. K. Deepa and Paresh L. Dhepe, ChemPlusChem, 2014, 79, 1573-1583

Note: A full paper on the study of HDO of phenolic compounds (lignin model compounds such as phenol guaiacol, eugenol) over noble metal supported catalysts. Noble metals such as Pt, Pd and Ru loaded on acidic (silica alumina), neutral (carbon) and basic (hydrotalcite) were studied for the HDO of phenolic compounds.

4. Value addition to lignocellulosics and biomass-derived sugars: An insight into solid acid based catalytic methods.

P. Bhaumik, A. K. Deepa, T. Kane and Paresh L. Dhepe, J. Chem. Sci. 2014, 126, 373- 385.


Note: A review paper on the solid acid catalysed conversion of various components of lignocellulosic biomass (hemicellulose and lignin) into value added chemicals and fuels.

5. Depolymerization of lignin using solid acid catalysts.

A. K. Deepa and Paresh L. Dhepe, Patent Application no: IN 2889 DEL 2010, US 13/467,128, AU 2012202602, BR 102012017987-3, ES 201300399.

6. Pollutant abatement of UAN alternative fuel over mono, bimetallic Pt and Ru catalysts

A. K. Deepa, B. Mosevitzky, M. Epstein, G. E. Shter and G. S. Grader, ACS Omega, 2017, 2, 8273–8281.
7. Methane decomposition to tip and base grown nanotubes and COx free H2 over mono and bimetallic 3d transition metal catalysts
A. K. Deepa, I-Wen Wang, Anupam Samanta Lili Li, and Jianli Hu, Catal. Sci. Technol., 2018, 8, 858-869.

8. Methane Pyrolysis for Carbon Nanotubes and COx-Free H2 over Transition-Metal Catalysts. 
I-Wen Wang, A. K. Deepa, Bingying Gao, Hanjing Tian and Jianli Hu, Energy Fuels, 2019, 33 (1), pp 197–205 (Wang & Deepa equal authorship)
9. Catalysts and Processes for Tunable Base-Grown Multiwalled Carbon Nanotubes 
Jianli Hu, A. K. Deepa, I-Wen Wang, Patent Application no.62559930.


Contributions on National/International Conference
1. Poster presented entitled “Synthesis, Characterization & Catalysis of Sulfonated Mesoporous Silica” during 20th National Symposium on Catalysis (2010) held at IIT, Madras, Chennai, India
2. Poster presented entitled “Depolymerization of lignin using heterogeneous catalysts” during “Current trends in Industrial catalysis” (2012) held at National Chemical Laboratory (NCL), Pune, India
3. Poster presented entitled “Heterogeneous catalysts in the conversion of lignocelluloses” during “2nd International Indo German Symposium on Green Chemistry and Catalysis for Sustainable Development” (2012) held at UDCT, Mumbai, India
4. Poster presented entitled “Heterogeneous catalysts in the conversion of lignocelluloses” during “Workshop on Industrial Catalysis & Catalysis Processes” (2012) held at National Chemical Laboratory (NCL), Pune, India. 
5. Oral presentation entitled “Heterogeneous catalysts in the conversion of lignocelluloses” during 21st National Symposium on Catalysis (2013) held at IICT, Hyderabad, India
6. Poster presented entitled “Heterogeneous catalysts in the depolymerization of lignin to aromatic monomers and their further hydrodeoxygenation” during 16th International Symposium on Homogeneous & Heterogeneous Catalysis (ISHHC-16) (2013) held at Sapporo, Japan
7. Poster presented entitled “Hydrodeoxygenation of lignin derived aromatic monomers using supported metal catalysts” during “Post conference of ISHHC-16” (2013) held at Jozanki, Japan
8. Poster presented entitled “Catalytic Decomposition of Methane into COx Free Hydrogen and Carbon Nanotubes over Mono and Bimetallic Ni, Fe, Co Catalysts” AICHE -2017 Annual meeting USA.
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