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https://www.sciencedirect.com/journal/journal-of-luminescence/vol/269/suppl/C
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potential energy diagram connecting linear 

neutral CO 2 with bent anionic CO~-.

CO2 PHOTO-REDUCTION

One-electron reduction of CO2 :  

 CO2 + e-            CO2•-  E = -1.90 V 

 linear                 bent

           …but multi-electron reductions are much easier:

 CO2 + 2H+ + 2e-          CO + H2O           E = -0.52 V

 CO2 + 4H+ + 4e-           HCHO + H2O     E = -0.48 V

 CO2 + 6H+ + 6e-           CH3OH + H2O  E = -0.38 V

 CO2 + 8H+ + 8e-           CH4 + 2H2O     E = -0.24 V 

        

✓ Charge Carrier Recombinations

✓ CO2 activation & desorption

✓ Selectivity

SELECTIVITY

ABOUT THE BENT STRUCTURE AND ENERGY

H.-J. Freund, M. W. Roberts~Surface Science Reports 25 (1996) 225-273

CO2 CONVERSION TO VALUE ADDED CHEMICALS: ENERGETICS
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SOLAR FUEL GENERATION: CO2 CONVERSION TO C1 COMPOUNDS 

 Dr Yatendra S Chaudhary & Team

Email: yschaudhary@immt.res.in

Tel: +91-674-237 9248
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☞ Higher CO formation rate and 
FE of ∼31%, 3-fold higher 
than those of MS–m-CN 
(11%).

☞ Selective- Single Product 

formation and Stable
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☞Larger poly- hedral 
CsPbBr3 exhibit 
superior activity over 
smaller cubic-shaped 
ones, 

☞An amine-free exhibit 
better activity than 
amine-capped 
CsPbBr3 
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SELECTIVE CO2 CONVERSION

➢ Highly selective CO2 Conversion to 
Ethanol with 98 % selectivity by 2-D 
MXene-based photocatalyst.

➢ Selective CO2 conversion to CO 
(100% selectivity) by 2-D 
Photocatalysts. 

➢ Efficient & selective conversion of 
CO2.
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☞ MS-TC-10 heterostructure, 
1.8 times higher than bare 
MoS₂

☞ Predominant ethanol 
formation (58.12% 
selectivity) 

SOLAR FUEL GENERATION: CO2 CONVERSION TO C2 COMPOUNDS 
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BIO-MEMETIC PHOTOCATALYSTS FOR H+ AND CO2 REDUCTION
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Nanda et. al., ACS Appl. Mater. Interfaces, 2015, 7, 7970-7978
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Nanda et. al. RSC Advances, 2014, 4, 10928-10934.
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AMMONIA SYNTHESIS UNDER AMBIENT CONDITIONS

SINGLE-PHASE INTRINSIC WHITE LITE EMITTING PHOSPHORS & THEIR WHITE-LED PROTOTYPE

SALIENT POINTS OF THE DEVELOPED SINGLE PHASE PHOSPHORS:

▪ Uses multiple phosphors (combination 
of  blue and red LEDs and a green pc-
LED) to get white light

▪ Bluesish tinge damages the retina. 

▪ Low CRI: 75-80
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Single phase phosphors that emit white light with high CRI, 

QE and are stable. 

Eliminate use of multiple phosphors 

Improved colour balance & devoid of a bluish tinge

Enhanced color rendering index (upto 95) and brightness

Facile synthesis

SCO based  W-

LED prototype

CCT = 5289-5913 K

CRI = 88-95 Ra

CIE =(0.33, 0.35)

~136-176 Lumens/Watt

PATENT: Filed-International-PCT, Ref No. Chaudhary et al. PCT/IN2023/050822 on 31st August 2023); 

India, Ref No. Chaudhary et al, 202211051217 on 9th July, 2022)

GLOBAL BENCHMARKING PARAMETERS

Different Light Source

(luminous efficacy)

For 

commercial 

LEDs

Type (lm/W) CRI CCT

Incandescent 12-18

72 to 

80

2700 

to

 6500K

Halogen 10-20

LED 75-110

Developed SCO based  

W-LED prototype

CONVENTIONAL WHITE LEDs 
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GAP: COLLABORATION OPPORTUNITIES
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❑ Rapid Ni-modification- 
10 minutes

❑ Highly efficient H2 
generation, under 
solar simulator and 
sunlight

❑ STH  16%, however 
using electron donors.

PATENTS:

• Chaudhary et al. International-PCT, Ref No. 

PCT/IN2023/050556 on 13th June 2023).

• Chaudhary et al. Filed in India, Ref No. 202211034151 

on 14th June 2022).

Oxygen/AirHydrogen Gas

Fuel Cell (H2/Air)

Tutorial Fan

Sunlight

Reactor

Fan Running on H2 Being Generated Using Cost-Effective Photocatalyst

https://d.docs.live.net/58213e9fe441e7f5/Desktop/ic5-2ND%20rWVIEW/WhatsApp%20Video%202022-05-12%20at%203.45.18%20PM.mp4
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