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Abstract Pilot tests was used to study the variation law of biofilm characteristics, microbial community of biological activated carbon
(BAC) and its treatment performance. The results showed that the biomass on BAC was basically stable up to 5 years, and then main-
tained a range of fluctuations, but the biological activity showed a decreasing trend. Microbial communities structure analysis revealed
that the microbial populations on BAC were mainly Proteobacteria, Acidobacteria, Chloroflexi. The relative abundance of microorgan-
isms associated with pollutants degradation, such as Nitrospira, Bradyrhizobium, and Rhizobium , was highest at 2 to 4 years and then
decreased significantly with increasing usage time. In addition, over time, the BAC microbial community mechanism shifted from sto-
chastic to deterministic processes, especially in the 8, 9, 10 year BAC, where homogeneous selection developed a dominant role
(59.09% ~75.63%) , leading to a decrease in BAC microbial communities diversity as well as weakened biodegradation function.
Changes in the microbial community directly affected its effectiveness in the purification of ammonia and organic matter.
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Fig. 1 Diagram of Pilot Plant
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TEAZEKIR R 7~10 C Y, [ HE KA B0 &4k
B 2 AR 10 4F BAC HEE /K 2 AU = R B A 3
1.0~1.2 mg/L, 3B LHE1T 10 d, 5 RE BAC
K E S B R

&1 BAC HLHEAOK RS HL
Tab. 1 Inflow Quality Parameters of BAC Filter

e 6 1—8H 9 H—I11 A 12 H—W4E2 A 3A—5H
R/ C 24.2~29.6 15.6~23.3 8.5~14.2 13.9~21.6
%?E&/(mgi") 0.104~0.216 0.123~0.212 0.121~0.270 0.107~0. 195
NO;/(mg-L’l) 1.110~1. 304 0.897~1.295 0. 842~0. 986 1.025~1. 123
NO;/(mg-L") 0.012~0. 021 0.010~0. 020 0.010~0.019 0.010~0.019
TN/(mg-L") 1.483~1. 840 1.485~1.746 1.470~1.750 1.541~1.736
DOC/(mg-L“) 0.84~1.36 0.88~1.45 0.96~1.44 0.99~1.33
‘iﬁ%ﬁ’ﬁ/(mg-[') 7.92~9.53 8.74~10. 41 9.31~11.86 9.15~10. 81
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Fig. 2 Changes of (a)Biomass and (b) Bioactivity on BAC
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Fig.3 Microbial Community Composition at Phylum Level of BAC under Service Lifes
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Fig.4 Microbial Communities Composition at Genus Level of BAC under Service Lifes
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5 M 0.25% ., 0.63% ., 0. 19% 38 il & 2.96% .
1.57% 2. 04% , i WL AE NN 7 35 47 1k #2 b BAC 429
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AUBLR 8~ 10 4F BAC F AR F IR H] 1% DL I,
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2.2.3 R

22 7 1~10 4E BAC WA A Chao  Ace Shan-
non $84%, o ZFEMEFEEEE R BoR , MAEYRE 2
FEVETE 1~10 42 B5ETHE T G sty 2 4
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Tab.2  Alpha Diversity Index of BAC Microbial Communities

FEM AR Chao Ace Shannon Coverage

1-yr BAC 1 141.75+45.75 1 157.78+41. 12 4.91+0.07 0. 999 04+0. 000 26
2-yr BAC 1 259. 15£25.55 1 247.36+47. 04 5.19+0. 17 0.999 16+0. 000 13
3-yr BAC 1202. 02+20. 68 1 178.85+93. 95 5.12+0. 10 0. 998 96+0. 000 15
4-yr BAC 1176.88+13. 82 1 154.72+113.08 4.90=+0. 09 0.999 05+0. 000 11
5-yr BAC 1 093. 92+60. 08 1 093. 12+65. 18 4.87+0. 14 0.999 15+0. 000 10
6-yr BAC 1 073. 89+57. 41 1 078. 86+50. 04 4.81+0. 12 0.999 03+0. 000 13
7-yr BAC 1 060. 17+41. 83 1 058.26+55. 04 4.74+0.07 0.999 10+0. 000 19
8-yr BAC 1 044.40+38.91 1 052.22+41.08 4.71+0. 12 0.999 05+0. 000 25
9-yr BAC 1 036.22+25.08 1 043.69+37. 41 4.58+0. 11 0.999 11+0. 000 16
10-yr BAC 968. 37+59. 63 980. 01+46. 69 4.32+0.19 0.999 21+0. 000 09
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B 5 XIAIE I BAC AR 4L PCoA
Fig.5 PCoA of BAC Microbial Communities Composition
under Different Service Lifes
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Fig. 6 (a) BAC Niche and (b) Microbial Community Assembly Process under Different Service Lifes
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7 AFMEHAERR BAC X (a) 2 (b) DOC KBRACR A
Fig. 7 Changes of (a) Ammonia Nitrogen and (b) DOC Removal Rate by BAC under Different Service Lifes
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Fig. 8 Ability of (a)2-yr BAC and (b) 10-yr BAC to Cope with Ammonia Load under Low Temperature Conditions
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Fig.9 RDA Revealed the Correlation between Pollutants

Removal Efficiency and Microbial Communities under

BAC Different Service Lifes
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