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Optimization for Phosphorous Removal in Thickening and Dewatering Sludge

Water by Polyaluminum Chloride

ZHOU Zhen', HU Da-long', QIAO Wei-min', CHEN Guan-han', JIANG Ling-yan®, LI Zhen®, MAI Sui-hai’
(1. College of Environmental and Chemical Engineering, Shanghai University of Electric Power, Shanghai 200090, China; 2. Shanghai
Chentou Wastewater Treatment Co. , Ltd. , Shanghai 201203, China)

Abstract: Based on the comparison of phosphorous removal in sludge water and its supernatant by polyaluminum chloride (PAC),
separate and combined effects of AL/P mole ratio, pH and mixing speed (MS) on phosphorus removal by PAC for the supernatant of
thickening and dewatering sludge water were analyzed by the response surface methodology ( RSM ), and kinetics of phosphorous
removal by PAC was also investigated. The results showed that direct addition of PAC into sludge water deteriorated its settling
characteristics, and suspended solids in the sludge water could decrease the phosphorus removal efficiency. The RSM analysis results
demonstrated that the effect of individual operation parameter on phosphorus removal was followed as the order of Al/P >pH >MS, and
the optimal process parameters with phosphorus removal efficiency of 97. 8% were Al/P =2.49, pH =8.3 and MS 398 r-min~"',
respectively. The verification experiment showed that the RSM model was valid and effective. Kinetic analysis illustrated that
phosphorus removal by PAC was divided into two stages, a chemical precipitation and rapid adsorption stage, followed by a chemical
precipitation stage that conformed to the second-order kinetics.
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Table 1 ~ Characteristics of thickening and dewatering sludge water/mg-L !
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Fig. 1 Effects of Al/P ratio on phosphorus removal

of sludge water by PAC
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Fig. 3 Effects of pH on phosphorus removal of sludge water by PAC
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Table 2 Selected variables and levels for the Box-Behnken test

SRR K K-

ity -1 0

Al/P A 0 1.5 3
pH B 5 7.5 10
MS/remin~' C 100 250 400

13 3 Al A1, AR S50 i e A5 TR AN ] Ak 3 ) 22
B3 (BRIR P <0.01) , U B (019 J5 AR 4t AR 45 I 5
5 R 2 B 9 5 2R i, LR AR o 5 4R B AR i 2
() A2 O 2 S 35 1), BIVICRD SIE 30 7 v 2 T Y.

R3 HAFEREFESTREZHNEZURE

Table 3 Analysis of variance for the fitted quadratic model and significance test of its regression coefficients

S{E| SEJr A E)i oy FAH P B
LAY 17 810. 1 9 1978.9 11.8 0.0019 P <0.01
A 12075. 4 1 12075. 4 71.9 <0.0001 P <0.01
B 31.5 1 31.5 0.2 0.678 2
C 12.8 1 12.8 0.1 0.7905
AB 471.1 1 471.1 2.8 0.1380
AC 30.0 1 30.0 0.2 0.6852
BC 2.0 1 2.0 0.01 0.9153
A? 4683.0 1 4 683.0 27.9 0.001 1 P <0.01
B? 192.4 1 192. 4 1.1 0.3201
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Fig. 5 Contour lines for mutual interaction of Al/P mole

ratio and pH on phosphorus removal ( AB)
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Fig. 6 Contour lines for mutual interaction of Al/P mole ratio

and MS on phosphorus removal ( AC)
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