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Current global issues from fossil-based materials

Ionic liquidsSustainability & Green chemistryCellulose



Ionic liquids (Green solvents) are salts with low melting points <100 °C
Properties and application of Ionic liquids:
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Surface modification of cellulose nanocrystals with ionic 
liquid ([aP4443][NTf2])

Cellulose 
Nanocrystals

Oxidation
Reductive amination

3-aminopropyl

Tributyl phosphonium 
bis(trifluoromethyl sulphonyl)

imide ([aP4443][NTf2] (IL)
IL-CNC

3wt% and 10 wt% 



Effect of modification on the properties of CNCs

Structure: 1H-13C CP/MAS NMR spectra of 
CNCs        

Length (nm) Width (nm)

sCNC 143 ±15.2 7.8 ±1.1

3 wt% IL-CNC
131.2 ±34.8 8.3 ±1.6

10 wt% IL-CNC
143.7 ±16.9 8.4 ±2.3

✓ CNCs retained their rodlike morphology
✓ No significant change in size
✓ Aggregation of CNCs

Morphology: TEM images of CNCs        



Effect of modification on Properties of CNCs
Surface properties: Water Contact Angles

Thermal degradation temperatures
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286 °C

310 °C

252 °C
436 °C

3 wt% IL-CNC

40.4°

10 wt% IL-CNC

54.0°

sCNC

27.5°

✓ This work shows a promising 
green approach for producing 
moderately hydrophobic and 
thermally stable CNCs with ionic 
liquids.

Abafe Diejomaoh et al., Carbohydrate Polymers 344 (2024) 
122519
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