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Abstract [ Objective] In response to the problem of poor sludge thickening efficiency in a water treatment plant ( WTP) in
Guangzhou, this paper conducts follow-up researches. [ Methods] XDLVO theory was used to study the influence of inorganic
[ polyaluminum (PAC), polyaluminum iron ( PFC), polyaluminum iron ( PAFC) ] and organic [ polypropylene ( PAM) ] mixed
flocculants on the effect laws on sludge interface. [ Results] Compared with a single PAM process, the use of PAM+PAC, PAM+
PFC, PAM+PAFC combined process can improve the turbidity, UV, , ammonia nitrogen, and COD removal rate of sludge supernatant
by 10 to 30 percentage points, and it could reduce the sludge volume index, among which the PAM+PAFC combination process had the
best effect. Compared to the single PAM process, the combined process had more pores on the surface of sludge flocs and a significant
agglomeration effect, and combination process could effectively improve the hydrophobicity of sludge, thereby reducing the interfacial
hydration repulsion energy, which was beneficial for dehydration and coagulation. Among them, the PAM+PAFC combination process

had the highest hydrophobicity of sludge and the lowest interfacial interaction energy barrier. [ Conclusion] PAFC+PAM has a better
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flocculation effect when it is mainly used for electrostatic neutralization/net capture and sweeping with sludge at pH values of 5 and 7;

At a pH of 9, the PAFC hydrolysis product exists in the form of negative ions and lacks flocculation effect. In addition, there is no

significant difference in sludge concentration efficiency under different ion strength conditions (1, 10, 100 mmol/L). This is because

the interfacial energy barrier is mainly dominated by hydration repulsion, while the electrostatic effect is weak and contributes less. The

research result are of great significance for optimizing the thickening process of sludge water in WTPs.

Keywords sludge thickening polyacrylamide (PAM)
ferric chloride( PAFC)
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B2 SRS SEM B[ (a) ~ (e) ] JKIEMA AN Zeta BAOLL (f) ~ (j) 1 S A EEMBEEMER] (k) ~ (o) ]
Fig.2 SEM Image[ (a) ~ (e) ] of Sludge Sample, Water Contact Angle and Zeta Potential [ (f) ~(j) ], and Interface
Interaction Energy Image [ (k) ~ (o) ]
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Interface Interaction Energy Images of Sludge Samples with Different IS
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