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Influence of Activated Sludge Surface Properties on Flocculating Settling and

Effluent Suspend Solid

HE Zhi-jiang' , ZHAO Yuan®, ZHANG Yuan-kai', WANG Hong-chen'*, QI Lu', YIN Xun-fei', ZHANG Xiao-
jun'

(1. School of Environment & Natural Resources, Renmin University of China,Beijing 100872, China; 2. Tongzhou Water Authority of
Beijing, Beijing 101100, China)

Abstract: In this paper, the influence of the surface properties of the activated sludge on flocculating settling and ESS was studied in
seven different sewage treatment plants in Beijing, such as the sludge volume index (SVI), the protein/carbohydrate (P/C) ratio in
extracellular polymeric substance, Zeta potential, two-dimensional fractal dimension (D, ). The relationships between the surface
properties of the activated sludge and flocculation ability (FA) or effluent suspend solid (ESS) were also analyzed. The results showed
that no obvious correlation was obtained between SVI and FA or ESS, but obvious negative correlation between the FA and ESS ( R* =
0.787) was observed. When the P/C increased from 1. 28 to 25. 34, the FA could increase from 0. 19 to 0. 73 correspondingly, but
the ESS decreased from 14.89 mg-L™"to 6.08 mg-L~". This was because the amino acids in protein with positive charge could
neutralize the negative charge on the surface of floc, the increase of protein ratio in EPS could decrease the absolute value of Zeta
potential , which made a contribution to form more stable floc structure, and improved the ability of flocculation. Moreover, the Zeta
potential had a positive correlation with FA but a negative correlation with ESS. The absolute value of Zeta potential decreased by 1
mV, FA increased by 0. 059 and ESS decreased by 0. 934 mg-L ™" correspondingly. In addition, there was an obvious index correlation
(R*=0.935, P <0.01) between D, and FA; While D, increased from 1. 10 to 1.45, FA could increase by 4.3 times and ESS
decreased linearly (R* =0. 868).

Key words: flocculating ability; effluent suspended solids; sludge volume index ( SVI) ; extracellular polymeric substances; Zeta
potential ; fractal dimension
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Table 1  Characteristic parameters of activated sludge from different WWTPs

K~ SRT/d MLSS/mg-L~" MLVSS/mg-L ™! VSS/SS/ % SV/mL SVI/mL-g ™!
A 22 383521 2693 £20 70.222 237 7 61.799 +1.734
B 35 13340 £55 10 126 £29 75.907 999 +9 74.890 +2. 546
C 12 4223 +33 2880 £18 68. 198 938 5 222.120 +2. 895
D 11 4567 36 3604 £25 78.914 708 +4 155. 000 +4. 367
E 25 5117 27 3973 £45 77. 643 846 +3 165.347 £2.773
F 13 3485 +17 2591 £40 74.347 340 +5 97.575 +3.214
G 15 5143 £40 2486 +32 48.338 939 +3 90.070 +1. 835

KT~ FA EPS/mg-L~! p/C Zeta H07/mV Dy ESS/mg-L~!
A 0. 455 +0. 031 110. 726 5. 627 5.075 -9.041 +0. 123 1. 142 +0. 106 13.199 +1.012
B 0.502 +0. 042 178.459 +7.265 9.369 -8.027 +0. 312 1. 190 +0. 093 12.370 £0. 713
C 0.290 +0. 023 105.441 +5. 129 3.764 -9.523 +0. 097 1. 133 +0. 085 14.736 +0. 722
D 0. 190 +0. 040 97.645 +£5.013 1. 290 —-12.690 +0.278 1.122 +0. 113 14. 888 +0. 906
E 0. 660 +0. 051 325.823 +9.376 21.329 -4.715 +0. 185 1.351 +0. 076 10.210 +0. 504
F 0.730 +0. 022 366.219 +7.589 25.342 -2.222+0.124 1.410 0. 109 6.080 +0. 501
G 0.576 +0.052  252.297 +10. 258 10. 316 —-7.191 +£0. 236 1.198 +0. 122 11.726 +0. 810
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Table 2 Coefficient of correlation between the surface properties and FA or ESS

i H LiPSEE Y1 SVI EPS St BERA & EZ sy P/C Zeta HL 37 Dy,
FA R —b 0. 867 0. 881 0. 664 0. 848 0. 883 0.935
ESS R — 0. 829 0. 876 0. 404 0. 884 0.902 0. 868
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Fig. 2 Influence of SVI on FA and ESS
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