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Abstract; Impacts of thermal hydrolysis pretreatment on rheological characteristics of high solid
content sludge were investigated. The results showed that the sludge viscosity increased exponentially with
the raising of the solid content—it increased slowly when solid content was below 10% , but increased
rapidly when the solid content was above 10% . The sludge viscosity decreased under higher shearing
rate, and showed shear-thinning characteristics. The rule of shear stress and shear rate conformed to the
Herschel-Bulkley model, and all the fluid pattern indexes were less than 1, which indicated the non-
Newtonian pseudo-plastic fluid. The viscosity of sludge after thermal hydrolysis pretreatment was lower
than that of the sludge before pretreatment under all the solid content gradients, and thermal hydrolysis
significantly reduced sludge viscosity when the solid content was higher than 10% . Sludge yield stress
decreased more than 80% after thermal hydrolysis pretreatment.
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Fig. 1  Change of sludge viscosity with solid content at 25 °C

and its fitting curve
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Fig.2 Change of sludge viscosity with shear rate at 25 °C
(‘solid content of 10% )
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Fig.3 Change of sludge shear force with shear rate at 25 C
and its fitting curve
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Fig.4 Shear stress — shear rate curve of sludge (solid content

0 40

of 10% ) after thermal hydrolysis
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