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Abstract

In the present study, spread-recoil behavior of a drop of shear-thinning liquid (xanthan solution) on a dry wall (polished
stainless-steel plate) was examined and compared with that of Newtonian liquid (glycerin solution). Nine different kinds of
xanthan and glycerin solutions were tested, including three pairs of xanthan and glycerin solutions, each having the same vis-
cosity in low shear rate region (107%-10° 1/s). The drop behavior was visualized and recorded using a CCD camera. The max-
imum diameter and the spreading velocity of the xanthan drops turned out to be significantly larger and the time to reach
their final shape was much shorter compared to the cases with the glycerin solutions, due to the smaller viscous dissipation
resulted from lower viscosity in the higher shear rate region (>10° 1/s). As a result, the maximum diameters were measured
to be larger than the predicted values based on the model proposed for Newtonian liquids, and the deviation was more pro-
nounced with the solution with the larger viscosity variation. Consequently, viscosity variation with the shear rate was found
to be a dominant factor governing the spread-recoil behavior of shear-thinning drops.
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Table 1 Propetties of test fluids

. c k 0
Test fluids [kg/pm3] [mN/m] (or ,u:)t[Pas] [Pa-s"] n [degree]
Xo.0s 72.12 0.12 0.068 0.54 79.76
Xo.1 71.98 0.36 0.168 0.47 80.37
Xo.1s 71.50 0.62 0.263 0.43 80.72
998 + 1
Xo2 71.38 1.51 0.446 0.37 81.81
Xo3s 71.51 12.46 1.283 0.28 82.99
Xos 72.13 49.70 3.049 0.21 83.52
Ggs 1145 65.76 0.11 - 1 79.88
Gos 1204 65.09 0.34 - 1 75.34
Goure 1231 64.97 0.67 - 1 68.92
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