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Structure of cellulose nanofibrils (CNFs)

Moon, R., et al. Chemical Society Reviews, 2011.

Li, T., et al. Nature Materials, 2019

Neat CNF separator electrochemical performance

Separator Thickness
(μm)

Ionic Conductivity
(mS/cm)

Celgard 2500 
(polypropylene)

25 1.06

Lyocell fiber 25 1.32
Valida L (CNF) 25 2.55
Valida 231C (CNF) 22 3.09 • LFP half cell with Valida L separator
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CNF/SiO2 separator characterization
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• Cathode: NMC811 (2.0 mAh/cm2)
• Anode: Graphite (2.4 mAh/cm2)
• Separator: Valida 231C/SiO2
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Components of a battery

Anode

Separator

Cathode

Pouch cell Cylindrical cell

2 µm

Polypropylene separator

Synthesizing CNF separators
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Bottom CNF swelled 
with water

Ultrasonic 
dispersion in water

Vacuum filtrationDried CNF separator Wet CNF cake

Modifying CNFs with a SiO2 ceramic coating

200 nm
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Cellulose Nanofibril-based Separators for Li-ion  
and Na-ion Batteries
Engineering non-woven membranes from nanoscale cellulose to replace conventional
plastic separators, enhancing battery performance, safety, and sustainability.
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