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Fig. 1- Conductometric titration curve for the sample under temperature condition of 121 °C
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Fig. 2- CMC adsor ption rate on MFC under different temperature conditions and in comparison with
untreated MFC by titration method
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Fig. 3- Water absorption rate of CMC-MFC at different temperature conditions and in comparison with
untreated MFCs using tea bag test method
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Introduction: Due to the hydrophilic nature of cellulose, nanofibrillated cellulose (NFC) is supplied in low solid content
and high viscosity. As a cost saving strategy, increasing the possible highest solid content is preferred, which is hardly
feasible owing to the irreversible hydrogen bonding formation during drying. This phenomenon known as Hornification
prevents the cellulose nanofibrils to be readily dispersed in water after being dried. This research assessed an environmen-
tally friendly procedure for the production of water-dispersible nanofibrillated cellulose powder based on carboxymethyl
cellulose (CMC) absorption.

Material and methods: The absorption of varying amounts of CMC (0, 20 and 40 ml to constant 100 ml NFC) on cel-
lulose nanofibrils in different temperatures of 22 °C (ambient) and 121 °C (autoclave) was investigated using conducto-
metric titration. As the innovative part of the project, hydrodynamic properties of the dispersed NFC suspension including
viscosity, turbidity, hydrodynamic specific volume, and water uptake were explored. Besides, the size of powder particles
was probed by Dynamic Light Scattering (DLS).

Results and discussion: The results indicated that in the highest addition level of CMC (40 ml) and autoclaving at 121
°C for 25 min, the highest absorption was observed, which yielded maximum results in all hydrodynamic properties
compared to the control and other treated samples. On the contrary, data recorded for DLS signified that Poly Dispersity
Index and the hydrodynamic diameter of the treated samples were bigger than untreated NFC, which was ascribed to the

aggregation and agglomeration of cellulose particles in aqueous media.

Conclusion: Based on the method presented in this research, NFC powders with suitable dispersibility were obtained

after oven-drying. It is concluded that the addition of adequate CMC to NFC results in increased dispersion and water

* Corresponding Author: £mail Address. o_ramezani@sbu.ac.ir



absorption capacity. The achievements of this novel method facilitates the production, handling, and storage of NFC in

industrial applications.

Keywords: Nanofibrillated cellulose (NFC), Hornification, Dispersibility, Carboxymethyl cellulose (CMC).



