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Effects of Solid Particles on the Rheological Parameters of
Bingham Fluid

Chyan-Deng Jan™ Ya-Wen Chang®® Feng-Haw Kuo” Wei-Cheng Lo™

ABSTRACT Carbopol-940 (acrylic polymer) powder was well mixed with taped
water to form a Carbopol slurry. The rheological behavior of the slurry was measured
by a Brookfield DV-III rheometer, and it indicated that the slurry has rheological
behavior similar to a Bingham fluid. This study experimentally investigated the
rheological properties of mixtures of solid particles and Carbopol slurry, and then
analyzed the effects of solid particles on the mixture’s rheological parameters, such
as the Bingham yield stress r, and Bingham viscosity y,. The results show that
the rheological behavior of the mixture of solid particles and Carbopol slurry still
follows the Bingham model, but its rheological parameters depend on the size and
specific weight of solid particles as well as on the volumetric concentration of solid
particles in the mixture. The higher content of solid particles in the mixture results
in higher r, and g, . The solid particles of smaller size or larger specific weight have

more significant influence on the values of Ty and U of the mixture.

Conc watersheds for water resources design work.
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