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Fig. 2 Laponite hydrogel formation
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Fig. 5 Real and imaginary parts of dynamic moduli corresponding to the fundamental frequency for Carbopol hydrogel (a) and Laponite

hydrogel (b)
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FOURIER-TRANSFORM RHEOLOGY OF
THIXOTROPIC/NON-THIXOTROPIC HYDROGELS

Yu Du, Kai Yang, Wei Yu, Chi-xing Zhou
(Advanced Rheology Institute, School of Chemistry and Chemical Engineering, Shanghai Jiao Tong University, Shanghai 200240 )

Abstract The nonlinear viscoelasticity of a thixotropic yield stress fluid (3.0 wt% Laponite hydrogel) and a
non-thixotropic one (0.25 wt% Carbopol hydrogel) under large amplitude oscillatory shear ( LAOS) was
investigated by Fourier-transform rheology ( FTR). The relative intensities of the 3" harmonic (1,/1,) and the
relative phase angle of the 3" harmonic ( @,) of these two hydrogels under different stress amplitudes were
compared. It is found that both the nonlinear viscoelasticity and the solid-liquid transition behavior of these two
hydrogels differ greatly because of their different microscopic structures. For the Carbopol hydrogel, the
nonlinear intensities change gradually with the increase of applied stress,and the transition behavior shows the
correlations between the deformation, relaxation as well as relative slip of the microgel particles and the
oscillatory frequency. While for the Laponite hydrogel, the nonlinear viscoelasticity exhibits a non-monotonic
change , which indicates several times of shear rupture of local house-of-card structure before the full solid-
liquid transition.

Keywords Large amplitude oscillatory shear, Fourier-transform rheology, Nonlinear viscoelasticity,

Viscoplasticity



