Non-linear dynamic viscoelasticity of xanthan gum solutions
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Small amplitude oscillatory shear (SAOS) is a well-established technique to study the viscoelasticity of a wide range of materials. This technique requires that tests are conducted within the linear viscoelastic range (LVR), which guarantees the material microstructure is not irreversibly broken down by shear. Unfortunately, state of the art rheometers fail to apply strain or stress amplitudes low enough to guarantee the LVR when dealing with some hydrocolloid-based systems. This is especially dramatic in some composition and temperature ranges. Recently, large amplitude oscillatory shear (LAOS) has proven to be a sensitive technique in order to detect microstructural changes in complex fluids such as biopolymer networks, colloidal gels, etc1. In addition LAOS results may be useful to describe the mechanical behaviour of materials at large deformations, well beyond the linear viscoelastic region, which are closer to real processing conditions2.
We illustrate the applications of LAOS with xanthan gum aqueous dispersions at different NaCl concentrations, on account of the great technological interest of this bacterial polysaccharide. The different sensitivity of SAOS and LAOS to NaCl concentration is assessed in this presentation. The linear viscoelastic region has been defined by considering the contribution of the third harmonic as recently proposed3.

LAOS allows us to obtain the fingerprint of soft materials and indicates the changes in the rheological behaviour depending on the strain and frequency. It is shown that at large strain amplitudes xanthan gum solutions are both strain-stiffening in the elastic response and shear-thinning in the viscous component.
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