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Fractal dimension of bridging flocculated aggregates
for Yellow River sediment

LI Dong-mei', JIN Tong-gui’, TAN Wan-chun’, MEI Sheng', WANG He-ping'
(1. School of Construction, Guangdong University of Technology , Guangzhou, 510643, China;
2. School of Environmental & Municipal Engineering, Xi’ an University of Architecture & Technology ,
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University of Science & Technology , Changsha , 410076, China)

Abstract: For high-turbidity waters with up to 20 ~ 30kg/m’ of sediment, one must use high molecular weight
polymeric flocculants to separate solid from liquid. Bridging flocculation is the most common particle aggregation
mechanism in these processes. However, there is litile knowledge about the structure formation of the aggregates.
This paper describes the characteristics of fractal structure of bridging flocculated aggregates by using settling
technique integrating with SEM photographs of Yellow-River sediment flocs. For bridging flocculated aggregates of
Yellow-River sediment at the steady-state, the value of mass fractal dimensions D; calculated from the settling
experimental data is 1.930 + 0.05 which indicates higher porosity and larger impermeability of fractal structures of
aggregates . By using fractal model integrated with photographic technology, one can obtain a fractal dimension value
D, in a two dimensions space. The value of D, proves that an underestimated fractal dimension value if laminar flow
is wrongly assumed to apply to all aggregates.

Key words: Yellow-River sediment; bridging flocculation; cationic high molecular weight polymer; aggregate

structures; impermeability; fractal dimension; settling
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