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Design and Operation of a WWTP Retrofitting via MBBR in Hohhot City
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Abstract: A WWTP in Hohhot City had design treatment capacity of 5 x 10* m’/d, with CAST as
the biological process. The main indexes of the effluent were inferior to the class B grade [ standard of
the Discharge Standard of Pollutants for Municipal Wastewater Treatment Plant ( GB 18918 — 2002 ).
MBBR and active sand filter technology was adopted to improve the effluent quality level to the class A
grade [. WWTP had been retrofitted for more than two years. In the case that the influent water quality
was far worse than the design value, the effluent water quality could still achieve the design expectation,
e. g. the class A, and the system had a good treatment effect. After the retrofitting, the average effluent
COD, BODy, ammonia nitrogen, TN, TP were 23.5 mg/L, 4.5 mg/L, 1.58 mg/L, 12.3 mg/L, 0.28
mg/L, respectively, which could meet class A grade [ standard. Although the maximum impact load of

the main indexes exceeded the design value by 200% and the average water temperature was 8 —12 °C ,
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the process also had good treatment effect and good resistance to impact and low temperature. The
average TN removal of the process was over 80% , and the reflux ratio was less than 300% . The
abundance of denitrifying bacteria in the aerobic zone was 11. 44% , which indicated that the
simultaneous nitrification and denitrification occurred in the aerobic process. The number of main
nitrifying bacteria and denitrifying bacteria in the system was higher than that before retrofitting. The
abundance of nitrifying bacteria on the suspended carrier reached 14.6% , which was higher than 6. 98%

in activated sludge. The dominant nitrifying bacteria was Nitrosomonas and Nitrospira; there were also
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ANAMMOX bacteria in the process.
WWTP;
ANAMMOX
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EADRBCTT BEAE 96 1 A PR o ) R AR T
DA A Py e X ik A OK SBRHEAT T BB R E , YA
BEHE, B 95 % 188 1 2R 1 1k AR B S et oK R,
2 HE KK T AL 12 5 R S A AT LT
ASR R, SRAR AT JE 1 BTt | KK B FE L3R 1
R HI MBBR + % PR T 2075 K AL 3 A7 2
PRy it

F1 3 HAKKER
Tab. 1 Influent and effluent quality mg - L~
W B BOD, CoD SS NH, -N TN TP
JRUBETHE K K B 150 350 180 — 30 4
JE =2 K () 20 100 20 20 — 1
JE=F ok () 10 70 10 10 — 1
P v BT H K A 12.71 48.56 14.49 15.39 — 2.06
I THE K K BT 160 430 270 48 55 5.5
PRBET H /K K 5 10 50 10 5(8) 15 0.5
P 5 kK P 227 521 41.07 66.31 9.07
i I 7K 95% T 26 % 507. 83 1 136.06 59.10 98. 64 17.59
g SRR 80% 36 % 370.63 835.49 50.30 82.85 13.43
Mk AT &2 KA 12.90 50.27 15.92 — 2.54
M 5 42 K BE 5.12 26.30 2.38 13.94 0.33
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