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National/International Accolades 

October 2021 -  INSA Medal for Young Scientists  
  (Indian National Science Academy) 
 
October 2021 -  American Chemical SocietyEnergy & Fuels Rising Star 
  (only 2 Indians listed) 
 
November 2021 - NASI Young Scientist Platinum Jubilee Award 
  (National Academy of Sciences, India) 
 
March 2021 -  DST SERB Technology Translation Award  
  (Science & Engineering Research Board, GoI) 
  



NDA/MoU with our lab at IIT Madras  



Key Outcomes 



We discovered the world’s most stable semiconductor (Cs2PtI6) that is stable even 
in strong acids and bases (XRD patterns below). Demonstrated successful solar 

water splitting.  
 
 
 
 
 
 
 
 
 
 
 
 
     
 

Angewandte Chemie International Edition, 2020, DOI: 10.1002/anie.202000175 
ACS Applied Materials and Interfaces, 2021, DOI: 10.1021/acsami.0c22654 

 
 

Discovered the most stable semiconductor  for solar 
water splitting  

The Hindu – 21 August 2020 The Indian Express – 22 August 2020 

https://doi.org/10.1002/anie.202000175
https://doi.org/10.1021/acsami.0c22654
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Indian Patent ID#1906: Appl. No. 201941046554; PCT Application No. PCT/IN2020/ 050951  

Invented ambient stable bright white light emitting semiconductor  

The Hindu Business Line, 29 August 2021 



Batteries for Electric Vehicles 

Mechanically rechargeable zinc-air batteries/pack for EVs 

USP of our indigenous EV battery technology 
 

-Ultrafast recharging (<10 minutes) 
-Use of local resources 

-Performance tuned for intra-city/short-range EVs/ stationary energy storage 

(patenting in progress) 



Large Area CO2 Electrolyzer 

USP of our CO2 electrolyzer 
 

- Produces syngas (CO+H2) from carbon dioxide 
- Electrolyzer uses solar power for syngas production 

w/Prof. Raghuram Chetty 



A rather fundamental research. Harvesting and storing solar energy is achieved in a 
single device. 

 
 
 
 
 
 
 
 
 
 
 
 
     
 
 

Solar energy storage in Cs2AgBiBr6 halide double perovskite photoelectrochemical cell.  
ChemComm, 2020, DOI: 10.1039/D0CC02743J 
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https://doi.org/10.1039/D0CC02743J


Our facilities 



Scanning Electrochemical Microscope (SECM) 

Advanced SECM Integrated with Inverted Microscope 
 

Autolab/Sensolytics Scanning  Electrochemical Microscope 
  



Spectrofluorometer 

Horiba Spectrofluorimeter – with 5 laser diode sources – capable of steady state 
and time-resolved photoluminescence measurements between 190 nm and 900 
nm. Time resolution - ~ 30 ps.  



Far- and Near-IR Spectrometer 

Jasco Far-IR and Near-IR spectrometer with ATR Setup 
Capable of operating between 6000 cm-1 and 50 cm-1 in high vacuum mode.  



Ferroelectric Test Station 

aixACCT Ferroelectric test station for photoferroics. Capable of polarizing upto  
10kV and can operate at maximum switching frequency of 1MHz.  



Major Characterization Facilities in our Lab 

Shimadzu UV-Vis-NIR (190 nm to 1400 nm) 
spectrophotometer fitted with integrating 
sphere for solids, films and powders.  

Photoelectrochemical workstation (home 
made) for solar fuel studies.  

Photovoltaic station (home made) for solar 
cell characterization.  

Spectroelectrochemical work station (home 
made) and external quantum efficiency 
analyser for solar cell and solar fuel systems 
characterization.  

Versastat 3 electrochemical work station with EIS 
setup. 

40 Channel High Current Battery Cyclers  



Schlenk line for air free 
chemical synthesis 

HHV Dual source thermal 
evaporator for solar cell 
fabrication (BRNS funded; ~ Rs 
13 lakhs) 

Hydropneovac Inert atmosphere 
glove box for solar cell 
fabrication (IIT Madras funded; 
~ Rs 10 lakhs) 

Characterization/Fabrication/Synthetic Facilities in our Lab (partial list) 

Homemade manual 
screen printer 

Buchi rotary evporator 

Keithley sourcemeter for 
electrochemical deposition of films 
(3 Nos) 

Delta Electronika high voltage DC 
power supply for electrophoretic 
deposition 

Holmarc spin coater for 
thin film fabrication 

Keithley DC power supply 
and Electronic load 

High temperature hot plate for 
solar cell fabrication 

Remi Centrifuge 

High temperature tubular furnace 
(2 Nos) Hot air ovens (3 Nos) 

Neware 8-channel battery cycler 



To be added in next few months 

(i) Impedance analyser with dielectric spectroscopy fitted with 
cryostat and furnace– capable of operating between 32 MHz 
to few μHz – Temperature range : -195 °C to 800 °C 

(ii) Piezoforce Microscope for analysing ferroelectric domains 



Thank You! 


