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1 Bacterial cellulose
2 Cellulose nanocrystal
3 Cellulose nanofibers
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Loss modulus (Viscous modulus) (G*), Pascals
Angular frequency (Frequency of oscillation) (©)

Shear rate (
7& ), s
Shear strain (y), %

shear stress (t), N/m2 = Pa

iscous stress ('), N/m2 = Pa

Elastic stress (t'"'), N/m2 = Pa

Yield point
Yield stress (o)

(Yield strain (Critical strain) (yc)

Oscillatory strain sweep
Oscillatory strain control

Shear rate sweep

amping coefficient, (G"/G’), Tang o
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! Newtonian liquids

2 Non-Newtonian liquids
3 Pseudo plastic

4 Thixotropic
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Abstract:

Cellulose nanofiber gels are one of the derivatives of cellulose, which are among aerogels, and due to
some reasons such as relatively cheap price, abundance and ease of production, ability to modify and
improve composites, have recently attracted the attention of many researchers. Aerogels are nano-
structured materials and have the lowest density compared to other materials and are known as the lightest
solid materials. Researches show that these materials have been used in various applications in recent
years and the pulp and paper industry is no exception to this rule, and various researches have been
conducted on the effect of these materials on some properties of paper and Cardboards. In this review
study that discusses around this topic, it has been tried to determine the effect of using cellulose nanofiber
gel as well as important rheology indicators of cellulose nanofiber gels such as yield point, damping
coefficient, storage modulus, loss modulus, critical strain and their relationship in determining the
reinforcement capability of the tensile and bursting indices of paper and cardboard products should be
investigated. The researchers' findings show that if the damping coefficient of cellulose nanofiber gel is
less than 0.3, it indicates the high elasticity of these nanometer-scale gels.These characteristics indicate
the interwoven network structure of cellulose nanofibers and, as a result, the ability to strengthen more for
various applications, including strengthening the strength of paper and cardboard. Also, in general, it can
be said that the critical strain in the rheological behavior of cellulose nanofibers is almost independent of
its dryness percentage. This also indicates the stability of the viscoelastic properties of these gels. And the
higher elastic index, the higher the thinness coefficient of nanofibers, and this issue can play an effective
role in improving the strength properties of paper and cardboard products.

Keywords: Cellulose nanofiber gel, rheological indices, elastic indices, storage modulus and loss
modulus



