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Abstract: A high concentration suspension investigation was conducted on the Yellow River water
with a silt concentration of 85 kg/m’, based on bridging flocculated settling experiments and SEM. The
results indicate that the structure and formation process of the aggregates take on fractal characteristics,
and fractal dimension D can be characterized into morphologic properties of fractal aggregates in quantity
as follows; (D The growth mechanism of fractal aggregates is mainly of the diffusion-limited cluster aggre-
gation (DLCA) model and the reaction-limited cluster aggregation (RLCA) model. Their growth modes
can change from an open-branching DLCA structure at the rapid mixing stage to a compact RLCA configu-
ration at the slow flocculation stage; @ The data are distributed into three sized regions, the curve from

the aggregates size distribution is similar to normal generalized distribution. The proper size distribution
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range resulted from the optimum compactness and settling characteristics can be obtained quantitatively by
using the fractal dimension D; () Continuous development and evolution of the fractal aggregate structures
cause remarkably different permeate interior aggregates. The evolution irregularities of free sedimentation
rates of fractal aggregates cannot be expressed by the Stokes Law; (@ Under a certain size limit, there is
a linear correlation of the logarithm coordinates between effective mass density of aggregates and Stokes
size. The porosity of a fractal aggregate is the main reason influencing the compactness of the aggregate;
® When the aggregate fractal structure formed by the addition of an inorganic coagulant and a high mo-

lecular flocculant reach the optimum states with the same raw silt content, the floc of the former has a
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more frangible fractal structure,,which can endure a lower G value of shearing strength.
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Fig.3 Microscopic micrographs of fractal aggregates
sturctures( multiple 60)
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Tab.1 Variation of aggregates morphology parameters

at different flocculation stages

FgetlE | PHAGT | BESR | FHEREE
/s #/(mm-s™') Dy p/ (kg m™)
10 3.96 1.92 1 054
60 3.91 1.99 1275
180 4.34 2.15 1449
300 4.32 2.14 1442
600 4.11 2.07 1391
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Fig.6 Scanning electron micrograph of fractal structure
morphology of silts aggregates (multiple 1 000)
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Tab.2 Effects of silt content on flocculation morphologic
properties of bridging flocculated aggregates

UK (kg -m ™) | BEME/s | “HED,
10 1.92
25 60 1.99
180 2.15
600 2.07
10 1.89
60 1.92
50 200 2.08
600 2.01
10 1.80
60 1.86
10 240 1.99
600 1.91
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