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Abstract

On the basis of the model developed by authors to relate the apparent viscosity of flocculated sus-
pensions with the viscous fractal dimensions of flocs being of various morphologies, the fractal
dimensions, specific viscosities and compositions of the single particles, linear flocs, planar flocs
and volumetric flocs are investigated experimentally at different fluid shearing conditions and
stable flocculation progress. The results show that the viscous fractal dimensions of linear, planar
and volumetric flocs increase rapidly at first and gradually then with the reinforcement of shear-
ing rate, but the specific viscosities of all kind of flocs including single particles are independent of
the shearing rate, and the specific viscosities of linear, planar and volumetric flocs differ from each
other by a order of magnitude in turn. The viscous compositions of all flocs and single particles are
the function of both shearing rate and solid concentration, and different composition behaviors
are revealed. The main experimental results are analyzed and explained qualitatively by consi-
dering the double mechanism of floc formation and breakage resulted from the fluid shearing.
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Figure 1. Measured viscosity vs. solid concentration at different shearing rates
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Table 1. Viscous fractal dimensions vs. shearing rate
L MM SRS EYIRSE
BIY)EE, st Dro Dr Dr, Dss
12.23 0.86 1.67 2.08
24.46 0.87 1.71 223
36.69 0.87 1.74 241
48.92 0.88 1.75 2.50
61.15 0.89 1.76 2.54
73.38 0.91 1.78 2.58
0
85.61 0.92 1.79 2.60
97.84 0.92 1.80 2.63
110.07 0.92 1.80 2.65
122.3 0.93 1.82 2.66
134.53 0.93 1.83 2.68
146.76 0.94 1.84 2.70
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Table 2. Specific viscosity vs. shearing rate
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B, st 7%, mPa-s 7Y, 10° mPa-s #?, 10* mPa-s 7, 10° mPa-s
12.23 2.501 1.999 2.599 3.599
24.46 2.500 2.000 2.598 3.599
36.69 2.500 1.999 2.600 3.598
48.92 2.501 1.998 2.599 3.600
61.15 2.500 2.001 2.598 3.601
73.38 2.500 1.999 2.601 3.599
85.61 2.501 1.999 2.601 3.598
97.84 2.500 2.000 2.599 3.599
110.07 2.500 2.000 2.600 3.600
122.3 2.500 2.001 2.600 3.601
134.53 2.501 2.000 2.601 3.601
146.76 2.500 2.001 2.601 3.601
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Figure 2. Viscous percentage of different flocs vs. shearing rate (X = 0.04)
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Figure 3. Viscous percentage of different flocs vs. solid concentration (shearing rate 100.07/s)
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