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Experimental Study on the Permeability Property of Solidified
Sludge Contaminated by Heavy Metal Cu and Cd

SHAO Li, SHI Qianyun, MENG Qiang
(School of Environment and Architecture, University of Shanghai for Science and Technology, Shanghai 200093, China)

Abstract: The curing agent was used to solidify the sludge contaminated by heavy metal Cu’" and Cd”,
and its permeability property was studied. The testing results show that the amount of heavy metal in
exudation fluid decreases with the increase of curing time under penetrant with the same pH value. The
exudation of Cu’’ in acidic conditions is greater than that of neutral conditions under the same curing
age. Based on the process of C—S—H gelation, Cd(HCO3), which is difficultly dissolved in acidic fluid
is produced by Cd” and HCOj, which leads to the few exudation amount of Cd”". The effects of
different amounts of heavy metals on the permeability coefficient £ and the total exudation quantity of
contaminants were investigated, which illustrates that the & and the total exudation concentration are
positively related to the increased amount of pollutants when the mass fraction of Cu”' is equal or less
than 0.75% and the mass fraction of Cd”" is equal or less than 0.225%. However, the k decreases with
the increase of pollutant content when the mass fraction of Cu’" is more than 0.75% and the mass

fraction of Cd”" is more than 0.225%. Besides, a scanning electron microscopy was used to analyze the
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effect of different pollutant concentration on the microstructure of the sample. With the increase of

heavy metal concentration, on the structure surface form honeycomb heavy metal hydration products.
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Tab.1 Basic physical properties of soil

wy/%  wp%  wi/% Ip Pamac(g * cm™) pH

65.8 23.6 472 23.6 1.72 8.62
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Tab.2 Test sample parameters of each group

Sl FPd  ClBiE%  CdBi% BB pH

7 0.5 0.15 2.5

i 7 0.5 0.15 4.5
7 0.5 0.15 7.5
7 0.5 0.15 4.5

4 14 0.5 0.15 4.5
28 0.5 0.15 4.5
7 0.25 0.075 4.5
7 0.50 0.150 4.5

=4l
7 0.75 0.225 4.5
7 0.100 0.300 4.5
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Fig.1 Relationship between heavy metal exudates and osmotic
time (1)
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Fig.2 Relationship between heavy metal exudates and osmotic
time (2)
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Fig.3 Relationship between the permeability coefficient and
osmotic time (1)
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Fig.5 Relationship between the exudation and osmotic time
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