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Abstract

The high speed photography and digital image processing technique have been employed to
measure the rising behavior of the single bubble in carboxymethyl cellulose (CMC) solution to ob-
tain the trajectory and the rising velocity of the bubble. Meanwhile, based on the volume of fluid
(VOF) model, numerical simulation has been conducted to study the rising process of the single
bubble in CMC solution, and the influence of the rising bubble on the velocity field of the sur-
rounding liquid phase has been investigated. According to the experimental results, the rheologi-
cal property has great influence on the rising behavior of single bubble in CMC solution. It is
shown that the rising velocity of the bubble in the CMC solutions with different weight percentage
has different variation patterns. The value of the steady rising velocity decreases with the increase
of the weight percentage of the CMC solution. The strength of the oscillation grows weaker with
the increase of the weight percentage of CMC solution and eventually tends to ascend along a
straight line. The simulation results well predict the bubble’s rising process in CMC solution with
different weight percentage. Furthermore, the simulated results show that the bubble generates
alternate vortex in CMC solution with lower weight percentage as bubble swings up, while in the
CMC solution with higher weight percentage, the flow field of liquid phase distributes symmetri-
cally. The influence domain of the rising bubble on the wake field decreases with the increase of
the weight percentage of the CMC solution.
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Figure 1. Schematic diagram of the experimental system
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Table 1. Physical properties and rheological parameters of CMC solutions
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CMC 7K I p (kgrmd) KK S1 o (MN-m™) Fifi 250 K (Pa-s") AT E n
0.2% 1002 69.05 0.0177 0.9306
0.4% 1004 63.64 0.1286 0.8211
0.6% 1006 59.50 0.2326 0.7729
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Figure 2. Equivalent diameter of the rising bubble
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Figure 3. Trajectory of the rising bubble in CMC solutions with different weight percentage
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