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Influence of pore structure change on high content of ettrigite modified sludge
effect

ZHU Xi'? LI Fei"*" [SONG Yongwei'"

1. School of Information and Safety Engineering,Zhongnan University of Economics and Law, Wuhan 430073 , China

2. Research Center for Environment and Health,Zhongnan University of Economics and Law, Wuhan 430073, China

Abstract  Sludge resources can be effectively utilized by controlling the sludge structure,a process that is usu-
ally realized using silicates as modifying agents. Much effort has been devoted to studying the mechanical effect
and toxicity leaching of sludge solidified by silicates,, whereas little attention has been paid to analyzing the sludge
pore structure. In this study,the sludge was modified by four types of agents including High anorthite modifier S1
(Silicate Base,sulfur rich type) , Modified S1 agent (S2, Silicate Base, low sulfur type) , Portland cement, and
Lime. The effects of the hydration products of these agents on the water content, porosity, and pore structure of
the sludge were studied. Moreover, it was found that huge differences exists among hydration products once modi-
fiers are added to the sludge. At the early stage of hydration,S1 produced complete needle-shaped ettringite or i-
ron ettringite ~3 pm long. The hydration products of S2 were hexahedron-shaped calcium aluminate or calcium
ferrite with diameter of ~3 wm. Ettringite,as the hydration product of cement, exhibited limited growth reflected
by its incomplete,short shape (length ~3 pm). Lime had the hydration product Portlandite, with a sheet-like
form and diameter around 10 pm. The needle-shaped ettringite promotes the uniform distribution of pores and
structural damage in the sludge. When 20% S1 (in relation to total content of sludge) was added to modify the
sludge, the porosity of the sludge increased from 32. 64% to 49. 14% ,while its water content dropped to <30%
after curing for seven days under aerobic conditions. According to the experimental results, S1 effectively changed
the pore structure of the sludge to facilitate evaporation of water from the sludge pores, thus improving the effi-
ciency of sludge drying under ambient conditions.
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Fig.3 Change of sludge structure in three dimensional views
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