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Analysis of Scale Formation of Aerator Based on Langelier Index
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Abstract: Fine bubble aerators are the common air diffusion devices used in the aerobic area of
municipal wastewater treatment plants (WWTPs). During long-term operation, scaling will be formed on
the aerators, which may lead to an increase in energy consumption and influences the safe operation of the
aeration system. The influencing factors of scaling in different regions and operating conditions were
analyzed by characterizing the scaling fouling ingredients and physicochemical properties of mixed liquid
in the aerobic zones. The results showed that the scaling on the aerators was constituted of iron, especially
ferric phosphate, except WWTPs in the southwest region. The scaling factors of aerators were analyzed by
multiple regression based on Langelier saturation index (LSI), and it was founded that scaling was
dominated by temperature in the south while total alkalinity in the north. According to the cause of

scaling, the preventive measures such as choosing suitable non-Fe phosphorus removal agents were given.
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Tab.1 Lists of WWTPs
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LSI=pH-pHs (1)
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Fig.1 Metal distribution of scales in WWTPs
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Fig.2 P and Si distribution of scales in WWTPs
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Tab.2 Testing results of mixing liquids in WWTPs
REW TR F i/ (mg- L") SR/ TDS/
i H - pH
Fe Ca Al Mg Mn Si (mg-L") (mg-L™")

b5 AR 206.1 136.0 39.1 36.4 1.26 15.48 572.45 6.97 713
WK 65.1 177.3 108.1 69.9 0.78 7.43 820.34 6.95 1042
BRI 179.0 193.5 62.6 64.4 3.43 15.24 392.51 7.05 945
ERCSCYI O 143.8 145.1 142.8 50.7 13.14 0.15 256.09 7.07 517
- BE TS K 154.5 159.9 56.0 31.9 3.79 0.21 564.91 7.20 1 505
TG K 177.1 113.6 118.9 59.3 1.75 3.08 347.30 7.00 1035
HEIGK] 70.2 100.9 75.1 37.3 1.34 8.77 289.57 6.79 537
PTG K 109.1 229.2 92.8 87.3 3.94 0.47 352.34 6.90 967
iZSCY/ S 163.7 80.6 201.0 12.6 1.44 4.08 546.35 7.02 1093
RA2CLSH 129.6 129.5 2272 35.4 1.69 2.64 167.98 6.94 1025
H BE5KT 1114 116.0 32.7 75.7 422 8.72 353.91 7.06 1710
Wik i5 ) 213.3 84.4 62.3 89.3 9.12 10.19 588.76 7.10 1575
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Tab.3 Processes and maintenance of aerators in WWTPs
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Fig.3 Langelier saturation index of aerators in WWTPs
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Tab.4 LSI regression analysis of aerators in WWTPs
5 A 4&1&%‘{&%:%?@ FrifEfl R 4L . ) VIF = -
B FrRifEiR 2= Beta
WAL -9.779 2.262 — -4.323 | 0.005%* —
S EE 0.001 0 1.025 5.970 | 0.001%* | 2.029
pH 1.223 0.319 0.610 3.832 | 0.009 2.029
0.925 F(5,6)=14.818, p=0.003
TDS 0 0 -0.078 -0.540 | 0.609 1.673
B 0.025 0.004 1.063 5.764 | 0.001%** 2.724
JoRTiy 0.001 0 0.422 3.638 | 0.011%* 1.077
TE: AR LS D-W {4 1.956; #3715 p<0.05, **F 71 p<0.01.,
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