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Cellulose nanofibrils aerogel

Characteristics:

* Long, flexible

* D:<2nm, L:uptolum

* Aspect ratio: 500-1000

» Surface charge: 1.29 mmol/g
* Yield: 96%

e Crystallinity: 50-70 %

Properties:

* Low density: 1-10 mg/cm?3

e High porosity: as high as 99.9%
* High liquid absorbance

* Large specific surface area

J. Mater. Chem. A. 2014, 2, 350




Challenges for CNF aerogel




How to address the flammability issue?

e Supramolecular assembly on the aerogel

Thermal insulation

Adv. Eng. Mater. 2022, 2101534

* Introducing flame retardant performance to the building
block
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Flame retardancy mechanism—N, P
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Supramolecular assembly on the aerogel
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Supramolecular assembly on the aerogel
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Thermal stability

Unmodified CNF
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Flame-retardant performance
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Flame-retardant performance

Adv. Eng. Mater. 2022, 2101534
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Heat resistance
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Introducing flame retardant performance to the building block

., DES-mediated hydrolysis

sulfamic acid urea

Softwood chemithermo-
mechanical pulp

O\ O' 9
R-OH + , .S’ R-0-S-0
HaN™ o O NHq

R = cellulose, hemicellulose, and lignin

Chem. Eng. J., 2022, 136748



Characterization of LCNFs
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Characterization of LCNFs
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Morphologies of LCNFs

Chem. Eng. J., 2022, 136748




LCNFs aerogel

Chem. Eng. J., 2022, 136748
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Flame retardancy performance
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Thank you for your attentions!
Questions?

feng.jiang@ubc.ca
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