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Where does cellulose come from?

6CO2 + 6H2O C6H12O6 + 6O2

Chlorophyll

Spring Summer Autumn Winter



Black History Month – Cellulose Based Composites

Henry Ford Thomas Edison George Washington Carver Howard Latimer

https://celbiocompedi.com/ “Realising Functional Cellulosic Bio-based Composites” EPSRC Fellowship 

“Reclaiming Narratives”

https://celbiocompedi.com/


What is its structure?

Chen et al. Nature Reviews Materials, 5, 642–666 (2020).

French AD (2017) Glucose, not cellobiose, is the repeating unit of 
cellulose and why that is important. Cellulose 24:4605-4609

Cellulose occurs in plants mainly as type-I

Parallel chain structure

2 sub-allomorphs in cellulose-I (plant cellulose); 
namely Iα and Iβ



Cellulose Nanomaterials

Foster….Eichhorn….et al. Chemical Society Reviews 2018 47 2609-2679

100 nm

Cellulose nanocrystals ‘Rice like’

Cellulose nanofibrils
(Carbohydrate Polymers 2024 344 122519) ‘Noodle like’



Composites Using Nanocellulose

KYORAKU Co. Ltd.

PP-CNF10% Blow molding

Deck board

SHOWA MARUTSUTSU Co. 
Ltd

100% CNF 
beam

RISHO KOGYOU Co. Ltd Maxell holdings Ltd 

PA6-CNF5% Metal plated PA6  molding

100%-CNF Honeycomb board

(a) (c)(b)

Onyianta et al. (2022) “Amphiphilic cellulose nanocrystals for aqueous 
processing of thermoplastics” ACS Applied Polymer Materials 4 8684-8693.



Energy Harvesting and Storage Using Nanocellulose

Ali, Islam, Yin, Eichhorn, Chen, Karim & Afroj ACS 
Nano 8 3871-3915

Alghamdi, Morgan, Russo….., Eichhorn, Craciun [submitted]



Future 
Structures

Technical Presentations
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