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Effect on function of anaerobic tank in A0 system with electromagnetic wave loading on returned sludge. SANG Wen-jiaol*,
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Abstract: Based on the biological and dissolution effects of electromagnetic wave on sludge, returned sludge in A’O reactor was
loaded by electromagnetic wave, and effect on the function of the anaerobic tank was investigated from the perspective of microbial
community diversity. Sludge flocs were decomposed, and cell structure in returned sludge was destroyed owing to electromagnetic
wave loading. The dissolution ratio of C, N and P was obvious. By contrast, the enrichment effect of TP in the anaerobic tank was
significantly enhanced with the enrichment rate increased from 122.9% to 152.2%. The removal rates of TN and COD increased
from 7.3% and 58.8% to 32.1% and 65.4%, respectively. MiSeq pyrosequencing showed that the abundance of microbial
communities in the anaerobic tank increased, while the microbial diversity decreased. Carbon resource was supplemented due to the
interaction of the biological and dissolution effects of electromagnetic wave on returned sludge. Consequently, the metabolic activity
of microorganisms and the number of live bacteria in the anaerobic tank increased greatly. Zoogloea, Tolumonas, Dechloromonas and
other bacterial genera were enriched in the anaerobic tank.
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Fig.1 Schematic diagram of the experimental set-up
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Table 1 Electromagnetic wave loading conditions and effluent indexes at each stage of the reactor
INESRAT KPR
Free oL ndkshE e mEE T AL COD N NH, "N TP Yobs
W) ) %) (mg/L) (mg/L) (mg/L) (mg/L) (gMLSS/gCOD)
1 1 - - - 35.11£2.17 14.74+0.05 0.53+0.11 0.51+0.11 0.46+0.01
2 105 30 20 26.12+1.60 15.31+0.39 0.44+0.05 0.60+0.03 0.45+0.02
3 210 30 20 37.23+0.05 12.92+0.57 0.81+0.03 0.76+0.07 0.43+0.02
I 4 265 30 20 40.23+3.65 14.08+0.35 2.16+0.12 0.83+0.07 0.42+0.01
5 350 30 20 42.84+0.72 14.12+0.66 3.16+£0.26 1.21+0.17 0.36+0.00
6 420 30 20 65.28+0.87 20.64+0.30 6.54+0.47 1.53+0.14 0.35+0.01
7 265 15 20 31.29+0.99 15.18+0.40 0.29+0.03 0.61+0.02 0.44+0.02
8 265 30 20 33.23+1.24 13.52+0.37 2.16+0.12 0.83+0.10 0.41+0.00
I 9 265 45 20 44.17£1.23 13.34+0.37 3.37+0.37 0.95+0.09 0.41+0.01
10 265 60 20 48.93+0.77 15.76+0.24 4.48+0.11 1.31+0.04 0.32+0.01
11 265 75 20 71.80+5.36 21.09+0.17 8.54+0.30 2.16+£0.20 0.39+0.02
12 265 45 10 66.07+4.18 17.39+1.16 11.56+0.25 1.99+0.34 0.29+0.01
13 265 45 20 44.17+1.23 13.34+0.37 3.37+0.37 0.95+0.09 0.40+0.01
1Y 14 265 45 30 42.46+2.00 12.69+0.30 3.22+0.17 0.49+0.10 0.36+0.00
15 265 45 40 42.89+£2.00 13.23+0.35 3.31+0.10 0.89+0.15 0.36+0.02
16 265 45 80 39.18+1.07 14.61+£0.16 0.77+0.08 0.75+0.13 0.47+0.02
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Fig.2 Dissolution effect of C, N, P in returned sludge
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Table 2 Richness and diversity of microbial communities in returned sludge and anaerobic tank under Condition land 14(a=0.03)

FEih AL OTU ACE Chao Coverage Shannon Simpson
RO 45506 2340 3290.16 3260.04 0.98 5.821 0.010
R1 67193 3582 6721.42 5401.41 0.99 5.889 0.012
R2 57209 3321 6165.43 5167.76 0.98 6.053 0.009
YO 44316 2237 3481.65 3121.54 0.99 5.690 0.013
Y1 51159 3032 6316.60 4890.49 0.99 5.686 0.016
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