
Disintegration of lignocellulosic biomass using Deep eutectic solvents: 

Degradation kinetics and Py-GCMS study
Abhisek Sahoo1,*, Thallada Bhaskar2, Kamal K. Pant1

1 - Department of Chemical Engineering, Indian Institute of Technology – Delhi
2 - Thermo-catalytic Process Area, Indian Institute of Petroleum - Dehradun

*sahooabhisek01@yahoo.com

• Lignocellulosic biomass (LBM) represents a renewable,

widespread and low-cost source which can potentially be

converted to fine chemicals and bio-fuels.

• Fractionation of biomass is the most energy intensive, expensive

and challenging step of biomass valorisation.

Introduction

Deep 
Eutectic 
Solvents 
(DESs)

Recyclable

Less toxic and 
biodegradable

Easy to 
prepare

Low-cost 
solvents

DESs are greener 

alternatives to ionic 

liquids having 

identical properties 

which can be used for 

the fractionation of 

biomass.

Materials and Methods

Biomass

Cellulose Rich Biomass
Sugarcane Bagasse (SB):

Cellulose- 45% 

Hemicellulose- 25% 
Lignin- 20%

Lignin Rich Biomass
Coir Pith (CP):
Cellulose- 27% 

Hemicellulose- 14%
Lignin- 42%

Preparation of DESs

Continuous stirring 
@ 70℃ for 2 h

CC:EG CC:EG:MG

Choline chloride : 
Ethylene Glycol: 

MgCl2.6H20 
(CC:EG:MG)
(1:2:0.016)

Choline chloride : 
Ethylene Glycol:  

(CC:EG)
(1:2)

Reaction Conditions: 
100 ℃ for 20 mins

Microwave 

heating 

Washing 

Biomass with 
water

DES+Water and 
precipitated Lignin

Processed 
Biomass

Microwave assisted 

Pretreatment using 

DESs

•A three-constituent DES system was used to compare its

efficiency with the popular binary DES (CC:EG).

•Lewis acidic metal chloride salt (MgCl2) was introduced to

enhance the delignification process.

Results

Conclusion

• Physicochemical characterization:

✓ Physicochemical properties of biomass has been improved

after DES treatment.

✓ Lignin inhibited the reaction rate, and cellulose played the

dominant role in the Ea.

✓ Py-GCMS study revealed that, Phenolics compounds

decreased drastically after pre-treatment.

✓ Ternary DES (CC:EG:MG) showed better lignin removal

efficiency than binary DES (CC:EG).

✓ Kinetic parameters are of great importance to large-scale

reactor optimization.

• Degradation kinetics:

• NL-INT & NL-DIF

non-linear models are

utilized in this study.

• After pre-treatment, Ea

of CP increased while

SB decreased due to

less lignin removal

occurring in CP.

• The Py-GCMS study 

has performed at a 

temperature of 550 oC.

• Phenolics and 

Heterocyclic are 

decreased gradually.

• Hydrocarbons and 

Esters are increased 

after DES treatments.
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