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Tab.1 Physical characteristics of sewage sludge

(%) (%)

Pb Zn Cu Cr Cd As Ni Hg

H
(g/cm®) % (mg/kg)

22.9 336.7 1.12 1.61 7.8 281.4 46.3 30 3002 278 186 19 23 96.5 13.8
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Fig. 1 Scanning electron microscopy photographs for solidified sludge in different FTA
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Fig.2 Curves of unconfined compressive strength

of the solidified sludge and curing time

Fig. 3 Curves of unconfined compressive strength

in different occurrence time of freezing
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Study of the Influence of Freezing and Thawing on Strength
and Deformation Properties of Solidified Sewage Sludge

HU Xue-tao"?, LIANG Bing', CHEN Ytjun?, ZENG Gang®’, WANG Shi-quan®

(1. Institute of Mechanics and Engineering, Liaoning Technical University, Fuxin 123000, China; 2. State Key Laboratory of
Geomechanics and Geotechnical Engineering, Institute of Rock and Soil Mechanics, Chinese Academy of Sciences, Wuhan 430071,

China)

Abstract: Freezing and thawing action(FTA) can cause destruction of solidified sludge and threaten
the stability of engineering body. Solidified sludge freezing and thawing experiment was conducted in a
closed system. The influence of different freezing occurrence time and different freezing duration time
on the compression strength and deformation characteristics of solidified sludge was studied and
scanning electron microscope (SEM) detection was also conducted for selected samples from
experimental results. Results show that the influence of freezing and thawing action on the strength
and deformation properties of solidified sludge is very obvious due to FTA changes the microscopic
structure of solidified sludge. The earlier the freezing occurrence time is, the lower the hydration
degree, and the weaker the particle bonding, and the worse the integrity of solidified body, and the
lower the strength, and the larger the strength attenuation is, and the solidified body presents plastic
destruction; the longer freezing duration time is, the greater the strength damage caused, but the less
of increase of strength attenuation. Above results may provide parameters and guiding for safely
landfilling of solidified sludge in cold regions.

Keywords: solidified sludge; freezing and thawing; compression strength; deformation; freezing

duration time



