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CNFs combine high mechanical performance, renewability, and tunable surface chemistry,
g enabling applications in environmental remediation
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Q CURRENT LIMITATION PROCESS INTENSIFICATION STRATEGY
_g TEMPO-mediated oxidation (TMO) is an efficient pretreatment for CNF production, This work evaluates high-consistency TMO in intensified reactor
o but conventional batch stirred reactors operate al low consistency, leading to high configurations: Batch kneader (K100) and continuous twin-screw
fust water consumption, low productivity, difficult scale-up or large reactor volumes extruder (TSE) as scalable alternatives to conventional stirred reactors
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— To compare conventional and intensified TMO configurations for the production
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of oxidized pulps and CNFs from different lignocellulosic feedstocks
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Stirred Reactor Twin-Screw Extruder
E (SR30) (TSE) (K100)
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min, Batch 2 min/step, Continuous 10 min, Batch
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(S} a viable strategy for significantly increase levels were achieved composition is the high-consistency maintains oxidation
c scaling up CNF production productivity while relative to main factor operation with high efficiency and fiber
o for environmental reducing water conventional stirred controlling CNF capacity and reduced quality comparable to
o applications consumption reactors properties microfiber content laboratory conditions
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