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Treatment of Piggery Biogas Slurry by Enhanced Blologlcal Contact OXIdatmn

with HN-AD Bacteria : e
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Abstract ; The conventlonal pretreatment procgss for %WIAC wastewater is anaerobic fermentatlon This process leads to the formation of
high ‘gmmomd nitrogén, low carbon, and piggery, blogds slurry, which, usually results in poor denitrification effect, complicated process
flow, land"long startup period for the subsequent treaiment-proeess. In this study, a novel blologlcal enhanced Biological Contact
Oxidatign (BCO) proeess using HN-AD bacteria as micrabial 1n0(‘ulant€ and PAN activated carbon fiber filler as biofilm carrier was
proposedifor the treaiment of piggery biogas slurry. In the early stage of sludge acclimation, it was found that when NH, -N
concentfation was higher than 500 mg-L™", the nitrification and COD removal in BCO was severely inhibited. When the BCO was
enhanced by HN-AD bacteria, however, the tolerance concentration of NH, -N for bacteria in BCO could reach 600 mg-L~" and the
removal efficiency of NH, -N, COD, and TN could still remain at a high level. The bio-enhanced BCO process was used to treat the
piggery biogas slurry. The average removal rates of NH, -N, TN, and COD were 86.9% , 70.5% , and 74.4% , respectively, which
were higher than the 57. 6% , 50.3% , and 50.0% of the traditional treatment process. The concentration of the pollutants mentioned
above in the effluent was below the relevant discharge standards. The changes in the microbial community structure during the
enrichment process of functional bacteria were studied by high-throughput sequencing technique. The results showed that the dominant
bacteria belonging to HN-AD in the biofilm during the sludge acclimation process was Alcaligenes. After the addition of the HN-AD
agent, however, the dominant bacteria were Diaphorobacter, Acinetobacter, and Thauer, and the relative abundance of Acinetobacter
was much higher than that in the microbial inoculants. The results of scanning electron microscopy further confirmed the existence of
bio-enhancement. The surface of the biofilm layer tightly attached to the filler was enriched with rod-like and globular HN-AD
functional bacteria.

Key words; HN-AD agent; biological enhancement; biological contact oxidation ( BCO) process; piggery biogas slurry; microbial

community structure
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Fig. 1 BCO process flow chart
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Table 1 ~ Main technical parameters of PAN activated carbon fiber packing

i H HLLL HAR/ pm HRIE] B/ mm HRERY/m? -m~? HERHE/ g m > FE I 1/ d
28 11 ~18 100 900 ~ 1 600 0.03 ~0.07 7 ~10

TE A S i v 52 L s v I IR L g X
ATE TG KAL BT BRSO P TR PRI U, TS TR
5887 mg-L~".

SEEG FHAK I R N TR K A 5 18 WK, TE
B E ST Hr B K, COD YRy 400 ~
2500 mg-L~", NH, -NV&JH 80 ~ 500 mg-L~". J
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BN AR, VAR S SN BEIR, WA infdom o R
DAORUE B W 1 0 AR 4G, b Bl oo R )
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Fig. 2 Changes in removal rates of NH, -N, NO; -N, TN, and COD upon adoption of the BCO process
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