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Abstract:
The Static Mixer, as developed by Kenics Corporation, is a new type of mixing device that, with,
no-moving parts, combines materials pumped' into it; the only power requirements are those involved
in pumping the components to be mixed through, the device.

Previous work has indicated that the Static Mixer may be useful in combining fluids of highly different
viscosities. It was the purpose of this research to quantitatively measure the mixing performance of the
device when several sets of components of varying viscosity ratios were combined in the mixer,
Various concentrations and flow rates of sodium carboxymethylcellulose (CMC), an ionic polymer,
and water were the components combined; either CMC or water was used during the mixing runs as the
main-stream component, with the remaining component injected into the main stream in the center of
the inlet pipe to the mixer. Quantitative conductivity measurements were taken with a conductivity
probe and wire mesh electrode. Well-mixed solutions of the same overall polymer concentrations
found in the mixing runs were also analyzed, and the maximum concentration deviations observed
were used in setting the boundary for the region of high mixedness in analyzing concentration
deviations during mixing runs.

Based on measurements of mean, standard, and maximum deviation and on the percentage of run time
that polymer concentrations fluctuated outside of the well-mixed region, it was concluded that 1%-by
weight CMC solutions (viscosity ratio ~l500/l) are combined with a relatively high degree of
mixedness, 2% solutions (viscosity ratio ~3,000/l) are combined with a high-degree of mixedness at
low polymer flow rates, but with a much lower degree at high, polymer flow rates, and k% solutions .
(viscosity ratio 30,000/1) are combined with a very low degree of mixedness. Also from measurements
taken across the tube cross-section, it was concluded that polymer concentrations are higher at the tube
walls than in the tube center during mixing runs. 
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