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Effect of particle size and solid content of dredged sediment on its flocculation
settlement

LI Ting', WANG Zhenxing®, LIU Wei*>, WANG Wangming”, YANG Tianjian"", LIAO Yan'

1. South China Institute of Environmental Sciences, Ministry of Ecology and Environment, Guangzhou 510655, China; 2. Ocean
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Abstract In order to protect the marine ecological environment, rationally utilize the marine dumping site and
prevent the diffusion of suspended sediment, the flocculation process was adopted. The influence of particle size
and solid content on the flocculation of dredged sediment was discussed without considering the influence of
external environment. The dredged sediment in the Pearl River Estuary was divided into 5 particle size
segments: mixed samples, particle >74 pm, particle size <74 pm, particle size <37 pm and particle size <15 pm.
The variations of particle size distribution characteristics of dredged sediment with different particle size
segments and different solid content were studied before and after flocculation with adding different amounts of
polyaluminum chloride (PAC). The results show that the sediment with particle size >74 um did not flocculate.
When the same PAC dosage was added to the sediment with 10% solid content, according to the flocculation-
sedimentation rate from slow to fast, the sediment water content from high to low, and the sediment volume
from high to low, the order of particle size segments were following: mixed sample, particle size <74 um,
particle size <37 pm and particle size <15 pum. After flocculating and conditioning the sediment with different
solid content, the particle size proportion of the 25~37 pm particle size segment firstly increased and then
decreased with the increase of solid content. The particle size proportion of the 25~37 pum particle size segment
was the highest when the solid content was 5%-~10%, and the particle size segment with large difference in
cumulative mass fraction occurred in 28~32 um. After flocculating the sediment with solid content of 10%, the
proportion of particle size segment <30 um before flocculation was higher than that after flocculation, while the
proportion of particle size segment 30~40 um before flocculation was smaller than that after flocculation. The
peak proportion value of particle size distrbution of sediment with different solid content changed from 23 pum to
33, 32.8, 32.1, 31.6 and 32.2 um, respectively, the fine particle content in particle size segment <30 pum
decreased significantly, while the fine particle content particle size segment >30 pm increased significantly. In
conclusion, without considering the influence of external environment, 30 pm was the critical particle size of
sediment flocculation in this area. The sediment solid content with 5%~10% was not conducive to PAC
flocculation. After flocculation, the particle size of the sediment floc was 30~40 pm. The research results can
provide key parameters and basis for environmental protection treatment of dredged materials before dumping in
the ocean, and provide a reference for further exploration of sediment flocculation mechanism.

Keywords dredging sediment; flocculation settlement; critical particle size; solid content; ocean dumping
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