
Research Institute 
for Sustainable Energy 

(RISE) 

Sustainable Energy for a Better Future Through Excellence in 

Research, Education, Outreach and Collaboration 



Vision 

High-end and cutting-edge research in clean energy 

as well as IP creation 

Excellence in higher education 

and capacity building 

Technology development aligned 

with National Mission  

Product-targeted industry interactions 

encouraging start-ups   

National and international collaboration and co-operation 

with leading institutes and scientists around the globe 

Constant eye on potential 

societal impact 

National and international data-based 

trend analysis – cost, human development, 

urban vs. rural markets and businesses 

Sustainable Nation Building 
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Vision of RISE 

Prof. Satishchandra Ogale 
Director – RISE 

Prof. Ogale was the Chair of Physics at 

Pune University prior to joining the 

Department of Physics and Center for 

Superconductivity Research, University 

of Maryland as a Senior Research 

Scientist (1996-2006). He was the first 

Ramanujan Fellow of DST at the National 

Chemical Lab where he was the Chief 

Scientist until 2015, when he left. In 

2019, he was selected for the coveted 

Raja Ramanna Fellowship of the 

Department of Atomic Energy. He is now 

the Professor Emeritus of IISER-Pune, 

apart from being the Director of RISE. 

Prof. Ogale has worked in several fields 

like CMR Manganites, High-temperature 

Superconductors and Spintronics. His 

current research focus is on developing 

new materials for clean energy 

harvesting, storage and conservation. He 

has co-authored about 500 research 

publications and has nine granted US 

patents. 
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Objectives of RISE 

GUIDING 

PRINCIPLES 

VISION 

EXCELLENCE 

DISCOVERY 

INNOVATION 

APPLICATION 

PRAGMATISM 

NEW 

EARTH 

ABUNDANT 

MATERIALS 

KEEPING 

PACE WITH 

EMERGING 

TECHNOLO

GY TRENDS 

CONVERSI

ON, 

STORAGE & 

CONSERVA

TION 

NOVEL 

DEVICE 

CONCEPTS 

& 

ARCHITECT

URES 

INTELLECT

UAL 

PROPERTY 

CREATION 

OUTSTANDI

NG HUMAN 

RESOURCE 

CREATION 

FOCUS AREAS 

THE SUSTAINABILITY EQUATION: RENEWABLE ENERGY = CLEAN ENVIRONMENT + GOOD 

HEALTH 
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GenNext Solar Cells  

Solar Water Splitting for Hydrogen  

CO2 Reduction 

Green Fuels 

CONVERSION 

Opportunities 

Functional High Surface Area Carbon, Metal Oxides/Sulphides,  

Conducting Polymers, Mesoporous Materials, 

Engineered Hetero-junction Systems and Interface Science 

STORAGE 

New Battery Chemistries 

Super-capacitors  

Hybrid Devices 

CONSERVATION 

Solid State Lighting (LEDs) 

CLEAN ENERGY 

RESEARCH 

Metal Oxides  

Sulfides 

Semiconductor QDs 

Hybrid Perovskites Polymers  

MOFs 

COFs  

Small Molecules  

Dyes  

Ionic Liquids  

Gels 

Organometallics  

Inorganic Materials  

Low Dimensional Materials 
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Initial Research Focus 

BATTERIES 

AND 

ULTRA-

CAPACITORS 

KEY FOCUS 

Solid State Batteries 

Flexible Batteries 

Thin Film Batteries 

Li- & Na-ion Batteries; enhanced  

performance in Coin & Pouch Cells 

Novel and Scalable Synthesis of  

Battery Materials 

Battery Systems for Electric Mobility 

Battery Systems for Grid Scale Storage 

Dynamic Analysis of National and  

International Trends in Battery  

Materials, Chemistries, Device  

Architectures and Applications 

HYDROGEN 

ENERGY 

Hydrogen Generation Schemes 

Hydrogen Storage 

Hydrogen Transportation 

Fuel Cell Materials 

Fuel Cell System Components 

Novel Catalysts based on Earth  

Abundant and 2D Materials for  

Oxygen Evolution Reaction (OER) 

& Hydrogen Evolution Reaction (HER) 

New Materials for Membranes and 

Gas Diffusion Layer 

Weight, Cost, Performance and  

Application Domain Analysis 

CO2 

REDUCTION & 

CLEAN FUELS 

Evaluation of Schemes for CO2  

Reduction, Interface Engineering  

& Identification of Challenges 

Computation Surface Science of  

Molecular Adsorption Phenomena 

and Energetics for CO2 Activation 

Development of Novel Catalysts, Photocatalysts, 

Electrocatalysts for CO2 Conversion to Clean Fuels 

Studies on Specific Crystal Facets, Nanomaterials 

(Metal Oxides, Suphides, Nitrides), 

Nanocomposites, 2D Materials (Chalcogenides, 

g-C3N4, Layered Double Hydroxides 

and MXene Phases) 

System Design, Cost and Safety  

Considerations for Realistic Applications 
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Primary Challenges 

ENERGY COST SAFETY SUSTAINABILITY 

COST 

SAFETY 

ENERGY DENSITY 

SUSTAINABILITY 
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RISE Energy Storage Solution 

LOW COST ROBUST 

HIGH 

POWER 

ABSOLUTE 

SAFETY 

ENERGY 

DENSITY 

SCALABLE 

SUSTAINABI

LITY 

ENERGY 

STORAGE 

SOLUTION 

No Expensive Materials 

Anode Free Battery 

Zero Fire/Explosion Risk 

Solid State Battery 

Si-Anode 

Li-Metal Battery 

High-voltage Cathode 

Ni-Rich Cathode 

Operates under any Climate 

No Support Systems 

Si-Anode  

NMC Cathode 

Electrolyte Design 

Recycling 

Scalable Design 
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Goals, Challenges, Domains and Deliverables 

MAJOR 

GOALS 

CHALLEN

GES 

APPLICAT

ION 

DOMAINS 

DELIVER

ABLES 

Li metal in LE: 400 Wh/kg energy 

density; 80% capacity retention 

after 500 cycle 

Solid State Battery: energy density 

350 Wh/kg; 80% capacity retention 

after 500 cycle  

Si enabled cost effective fast 

charging (20 min): Energy density 

of 220 Wh/kg; 70% capacity 

retention after 500 cycle 

Thick Cathode loading of 

4mAh/cm2 

Thinning down the 

SE layer thickness. 

Electrolyte design for Li metal  

and Si anode. 

Bottleneck of interfacial charge 

transfer limitation 

1 Ah Pouch cell production. 

EV and hybrid EV 

Consumer electronics 

Defense 

Aerospace 

High Impact article 

Patent 

Startup 
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Goals, Challenges, Domains and Deliverables 

Cathode 

Carbon cathode 

Separator 

Cathode 

Silicon Carbon 

Separator 

Cathode 

Separator/SSE 

Thin Li foil 

Cathode 

Separator/SSE 

Thin Li foil 

No Anode  

Gen 1 

Li ion 

200-250 Wh/kg 

600 Wh/L 

Safe 

Gen 2 

Li ion 

250-300 Wh/kg 

700 Wh/L 

Safe 

Gen 3 

Li metal 

400-500 Wh/kg 

1200 Wh/L 

Unsafe 

Gen 4 

Anode free 

400-550 Wh/kg 

1250 Wh/L 

Unsafe 

0

25

50

75

100

125

Li metal in LE Solid State battery Si Anode battery Current Technology

Relative to 100% 

Safety Energy Density Cost Effective

FOCUS OF RISE 
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RISE Strategy 
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Characterization Challenges and Sustainable Energy Lab 

AT RISE 

State-of-the-art characterization tools – XRD, XPS, 

Raman, XPM, Dual Beam Microscope – for 

measurements at different lengths and time domains 

Tools integrated with operando measurement – 

heating, electrochemical cycling, passing gas, 

pressure and the like to acquire dynamic information 

Integration of tools with glove box for reliable data 

collection avoiding contamination 

Five glove box integrated solid state pouch cell 

assembly – a first in India 

Cryo Gallium based Dual Beam Microscope for 

tomographic analysis of beam sensitive materials , 

such as Lithium and Sodium – a first in India 

Collaboration with several Laboratories across the 

world (UCSB, UCSD, UCB, NCL, IISERP, IITs)  

for characterization  

REQUIRES 

CAREFUL 

EXPERIMENTA

L DESIGN 

Spatial Resolution 

Energy Resolution 

Detection Limit 

Bulk vs. Local Observation 

Dynamic States & Changes 

E Beam & X-ray Sensitivity 

Destructive / Non-destructive 

Sample Transfer & Contamination 

Buried Under Electrolyte 



www.tcgcrest.org 16th Floor, Omega Building 

Bengal Intelligent Park 

Blocks EP & GP, Sector V 

Salt Lake, Kolkata 700091, India 

 

Call: +91 8017145246/+91 9674426420 

email: info@tcgcrest.com 


