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Research interest
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Packaging waste
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Biomass-based packaging
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Challenges of lignocellulosic based packaging

High water
and chemical
for pulping Hydrophobic
coating/finish

_ Water
Supply chain retention

disruption

Multi-step
processing

Compatibility

Tooling and
equipment

Consistent
quality

Market
acceptance
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Lignocellulosic biomass treatment

Green Chemistry: “Safer Solvents and Auxiliaries”

/ Acid treatment \ / Alkali treatment \ f Deep eutectic solvents\

treatment
« Dissolution of lignin « Break the bonding « Larger affinity toward
* Increase cellulose between lignin and lignin dissolution
content and surface area carbohydrate compared to cellulose
* Increase the inner surface « Effective removal of
area hemicellulose
« Easy cellulose « Swelling and

/ \accessibility / deconstruction of /
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Lignin processing

Lignin
extraction

Sulphur Suflrpeheur-
process process J
Kraft Sulphite Solvent
170°C 140°C 150-200°C
NaOH+Na2S SO2+Na*/Ca*/Mg* CH3COOH/HCOOH/
NHa* C2Hs0H/H20

Kraft lignin Lignosulphonate lignin Organosolv lignin
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150-170°C
NaOH
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Soda lignin

Pulping type



Sugarcane trash treatment with DES

Filtration
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Lignin and cellulose Lignocellulosic sheet

Lignin/hemicellulose dissolution _ ) _
nanofiber dispersion

Destruction and fibrillation of
cellulose
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Morphology

LCS2 LCS3 LCS4
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Characterisation
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Characterisation

Raw sugarcane
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Nanosheet properties
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Antioxidant properties
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Summary

 Agricultural waste is a valuable source of material for the production of
sustainable and biodegradable packaging

« DES could be an environmentally friendly option to treat biomass for packaging

* There is an optimised condition to synergistically achieve all desirable properties
for packaging
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