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Influencing Mechanism of Titanium Salt Coagulant Chemical Conditioning on

the Physical and Chemical Properties of Activated Sludge Flocs

WANG Cai-xia'? ,ZHANG Wei-jun’* , WANG Dong-sheng’ , WANG Qing-fei'* , YU De-zhong®

(1. School of Chemistry and Materials Science, Hebei Normal University, Shijiazhuang 050024, China; 2. School of Environmental
Studies , China University of Geosciences, Wuhan 430074 , China; 3. State Key Laboratory of Environmental Aquatic Chemistry, Research
Center for Eco-Environmental Sciences, Chinese Academy of Sciences, Beijing 100085, China; 4. School of Chemistry and
Environmental Engineering, Wuhan Institute of Technology , Wuhan 430000, China)

Abstract. The effect of the different forms of titanium salt coagulant conditioning on sludge dewatering performance was studied. The
result showed that the sludge dewaterability was the best and the specific resistance to filtration ( SRF), the compressibility and the
content of organic content in EPS were the lowest when B =0.5 compared with others. The optimal dosage of polymeric titanium
chloride (PTC) was 0.005 g-g~', which was far less than those of the traditional iron salts and aluminum coagulants. When the
dosage of PTC with different B values was 0. 005 g-g ™", the order of dewaterability was; PTC, ; > PTC, ; > TiCl, > PTC, , In addition,
the variations of characteristics such as particle size (d, ;) and fractal dimension( D, ) of sludge during conditioning were analyzed.
The effect of titanium salt coagulant conditioning on the distribution and composition of the sludge extracellular polymeric substance
(EPS) was characterized by Three-dimensional Excitation Emission Matrix Fluorescence (3DEEM ) and High Performance Size
Exclusion Chromatography ( HPSEC) . The decrease of fluorescent intensity and molecular weight of peak distribution and intensity of
organics in EPS was highly correlated to the improvement of the dewatering performance and change of sludge properties.

Key words:sludge; titanium tetrachloride; polymeric titanium chloride; dewaterability; 3D-EEM
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Table 1  Basic properties of sludge

e FIKES % pH VSS/TSS CST/s dy 5/ pm Zeta HLAL/mV DOC/mg-1~!
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Fig. 1 Effect of different dosage of PTC with different alkalinity on the sludge dewaterability
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Fig. 2 SRF and compressibility coefficient of sludge conditioned by PTC
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Change in particle size of sludge and fractal dimension with time under chemical conditioning using PTC with different B values
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Fig. 4 Effect of different dosage of PTC with different alkalinity

on TOC concentration of soluble EPS
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Influence of PTC with different alkalinity on molecular weight distribution in different EPS fractions
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