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Our Focus

➢ To innovate and scaleup green technologies which are 
commercially feasible in today’s market scenario

➢ The Net Zero technologies giving green consumable 
products along with the  green Hydrogen as a by product

➢ Use of Green Hydrogen in the existing chemical industry

➢ To Convert captured carbon (CO2) into valuable Agro- 
products of mass consumption



Why Sugar Industry? 
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Our Technologies

1. Captured CO2 and NH3 (from Sugar Factory) to Nano-Urea 

2. Bio-ethanol to Bio-Aviation Fuel (SAF) and Green Hydrogen*

3. Bio-ethanol to Acetic Acid and Green Hydrogen*

4. Bio-ethanol to Ethyl Acetate and Green Hydrogen*

5. Low temperature cracking  of Ammonia to Hydrogen and Nitrogen (no 
emissions of Nox)

6. Methanol cracking to Formic Acid and Hydrogen (with no emissions of CO 
and CO2)* (Bagasse)

7. Bio-mass to Green Plastic (no CO2 emissions in the process)

* Green Hydrogen is a by-product, the commercial feasibility comes from the main product 



Nano-Fertilizer Market Driver

Problems with the Existing Fertilizers:

1. Wastage – up to 70%

2. Efficiency – up to 30%

3. Carbon foot print – One of the highest carbon foot print product

4. GHG emissions – Up to 6% of the total emissions

5. Pollution: Water, air and Soil

6. Soil Fertility and Productivity – Reduction due to over use



Market Potential

ChemDist – Green Nano-Urea Technology

Sr. No. Patented Technologies Product Market by 2030

1 Waste CO2 to Nano-Urea Bn 200 USD (nano-fertilizer)



• Bio raw materials (CO2 and Ammonia captured from Sugar Factory) to  

  produce Carbon Neutral Nano-Urea 

• Low temperature process

• The catalyst invented by us is based on the abundantly available metals

• Catalyst will be manufactured inhouse to have a complete control on the 

   business chain

•  Affordable Nano-Urea

Competitive Advantages



CD Nano - Urea Process

NH3				+				CO2																									NH4COONH2							DH	=	-117	kJ/mol

NH4COONH2																						CO(NH2)2				+			H2O									DH	=	15.5	kJ/mol

Urea Conversion to Nano-Urea
Using CD-Bind slow release 

binder

Nano Urea with 20%-30% 
Nitrogen

CO2 captured
 from Industry

Captured  from 
Bio-Methanated 
Spent Wash



Conventional Urea : Challenges

Conventional Urea
Environmental Pollution Soil, Water and Air

CO2 Footprint Very High
Renewable and Green No

Nitrogen Convey 30-50 % to plants
Sustain Release No. Due to which more urea wasted in climate

Available Form Solid
NOx NOx formation during use

Soil Yield / Fertility Continuous use decreases soil yield



Labs



Pilot and Lab Plants



Nano fringes of ~30-40 nm

Highly crystalline material

Nitrogen

Weight % = 20-30 % 
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Sample p-XRD FESEM EDS FETEM FTIR NMR
  

     1H  13C

Zeta 

potential

100% Nano 

Urea

✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓

Nano Urea: 

Slow release 

Binder 1:0.5 

equivalent

✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓

Urea: Slow 

release 

Binder  1:1 

equivalent

✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓

Nitrogen Content – 20-23%



Soyabean Crop Trials (MPKV Rahuri)
T1 Control

T2 Recommended dose of Fertilizers

T3 Recommended dose of Biochar (N% = )

T4 20% Less of RDF of Biochar

T5 20% More of RDF Biochar

T6 Recommended Dose of Nanourea (N%= )

T7 20% Less of RDF Nano urea

T8 20% More of RDF Nanourea

T9 Biochar + Nanourea

T10 20% less of BN Content

T11 20% More of BN Content

T12 Rhizobium + Biochar 

T13 Azotobactor + Biochar

T14 FVM + Biochar 

T15 FVM + Biochar 

Total Nano Urea required (kgs)

Biochar  (Kgs)

Plot Size 3 x 3 m

Design Randomize Block Design

Total Area Required 125 sqm / replication

Replications 3



CD - Nano Urea : Field Trials
(MPKV Rahuri)



Conventional Urea Vs. Nano Urea

Conventional Urea ChemDist Nano Urea Technology 
Environmental Pollution Soil, Water and Air Nil Pollution

CO2 Footprint Very High Almost NIL
Renewable and Green No Yes

Nitrogen Convey 30-50 % to plants More than 80 % to Plant
Sustain Release No. Due to which more urea 

wasted in climate

Yes. Due to which no wastage of 

Nano Urea in climate.
Available Form Solid Solid

NOx NOx formation during use No NOx emissions
Soil Yield / Fertility Continuous use decreases soil 

yield

Increased soil yield and increase in 

crop production





Media Coverage

https://www.indiatodayne.in/assam/sto
ry/iit-guwahati-researchers-develop-
catalyst-to-produce-sustainable-green-
hydrogen-fuel-551320-2023-05-01

IITGu Chemdist News covered by 
91 Newspapers all over India

Selected in Hydrogen Mission by 
Govt. of India



Selected in Hydrogen Mission by 
Govt. of India

With Prof. Ajay Sood (Principal Scientific Advisor to the Prime Minister),
Dr. Raghunath Mhaselkar (Former DG CSIR)

 

With Prof. Abhay Karandikar (Secretary Department of Science 
and Technology, Govt. of India), Dr. Ashish Lele (Director CSIR-

NCL)
 

Dr. Sunil Dhole was nominated for the Padma Shri Award for his contribution in Science and Technology in the year 2023




