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Abstract [ Objective] This study aims to investigate the effects of the combination of polyacrylamide (PAM) and various inorganic
conditioners on dewatering performance, rheological properties and extracellular polymeric substances ( EPS) distribution of landfilled
sludge, with the goal of providing a more effective conditioning solution for landfilled sludge dewatering. [ Methods ] The study
employed three dewatering conditioning schemes; PAM with FeCl,, PAM with Al, (SO, ),, and PAM with CaO, to chemically
condition the landfilled sludge. The specific resistance ( SRF ), capillary suction time, rheological properties, particle size
distribution, Zeta potential, EPS, and cake moisture content after filtration of the conditioned sludge were measured to comprehensively
evaluate the conditioning effects and their impact on dewatering performance of sludge. [ Results] When Al,(SO, ), was used as the
coagulant, the SRF of the sludge reached its minimum value (3. 88x10” s>/g) at a dosage of 80 mg/ (g DS). Based on the analysis of
rheological properties, the limiting viscosity of the three conditioned sludges followed the order: CaO>FeCl,>Al,(SO,),, while the
energy storage modulus and loss modulus of the landfilled sludge exhibited a trend of FeCl,>Al,( SO, ),>Ca0. When the coagulant

dosage was high, the storage modulus of the landfilled sludge conditioned with CaO was significantly higher than that conditioned with
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FeCl; and Al,(SO,). The protein content in the conditioned sludge under different coagulant dosages followed the trend of FeCl,<CaO
<AL (S0, );. [ Conclusion ]

landfilled sludge to some extent after pre-treatment. FeCl; and Al, (SO, ), significantly enhance the dewatering performance by

All three dewatering conditioning schemes are able to improve the dewatering performance of the

improving the flowability and viscosity of the sludge, while CaO mainly improve the dewatering effect by increasing the particle size of
the sludge. From the perspective of coagulation-dewatering performance, FeCl, is a more effective coagulant. However, considering

aspects such as sludge transport and energy consumption, CaO is more suitable as a coagulant. Given the high protein content in

landfilled sludge, iron salts are preferred for the dewatering conditioning of landfilled sludge.
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AT R AHOR5E (2) SRE 15 CST; (b) B2 (o) Zeta 3125 pi FI(d) BEDE AR R0 10
Fig. 1 Effect of Different Conditioning Systems on (a) SRF and CST; (b)Particle
Size; (¢)Zeta Potential and pH; and (d) Sludge Cake Moisture Content of Landfill Sludge
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Fig. 2 Effect of Different Conditioning Systems on Steady-State Rheological Curves of Landfilled Sludge
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B3 AN [F A A R0 5 0 B 2 it 78 i 2 15
Fig.3  Effect of Different Conditioning Systems on
Dynamic Rheological Curves of Landfill Sludge
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Fig. 4 Effect of Different Coagulants on Sludge EPS

Distribution under Different Dosages
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EPS (B K R, 4THBER R CaO B, Bl 25 50
HEAYHE K, PN/PS Seii /N e 38 K, 7E 4% &4 80
mg/ (g DS) B, PN/PS /)N, J 1. 62, lbi} EPS 5E/K
Pl s 7EFNEN 160 mg/ (g DS) B, PN/PS i5#
B KAE, M 6. 07;7F AL(SO,) , 5 PAM ERECAM T,
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Fig. 5 Fluorescence Spectral Characteristics of Sludge EPS with Different Coagulants under Different Dosages
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Fig. 6  Distribution Characteristics of Sludge EPS with

Different Coagulants under Different Dosages
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