Rheological Properties of highly refined Cellulose: Carboxymethylcellulose Mixtures compared to other commercially available Fibres.
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This work aims to investigate the rheological properties of highly refined cellulose (HRC): carboxymethylcellulose (CMC) suspensions and comparison with commercially available fibres. Highly refined cellulose is a network of cellulose fibres and fibrils produced by subjecting pure cellulose pulp to either chemical or mechanical processes1. In order to stabilize the network after drying, carboxymethylcellulose was added to avoid the hornification phenomena. Oscillatory measurements showed that from concentrations 0.5% to 3.5% w/w suspensions showed gel-like behaviour where storage modulus (G’) is almost ten times greater than loss modulus (G”). Whereas all HRC suspensions showed little dependency on frequency, i.e. there is slight increase in both moduli (G’ & G”) with increase in frequency. All HRC: CMC suspensions showed shear thinning behaviour (decrease in viscosity with increase in shear rate) with no sign of thixotropy2 nor phase separation, independent of concentration (upto 0.5%w/w concentration). Comparison has been made with commercially available fibres (citrus fibres, microcrystalline cellulose and Bacterial Cellulose), measuring the effect of concentration on phase volume (water occupancy) and resultant rheological properties. Underlying principles for rheological control are investigated.  
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