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Microbial characterization of micro polluted source water containing microcystin
pretreatment with biological aerated filter
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Abstract: The microbial characteristics of biodegradation of organic compounds containing nitrogen and microcystin
LR (MC-LR) was researched with the biofilm of biological aerated filter (BAF) reactor surface as the research object,
by the means of microscopic examination, phospholipid fatty acid (PLFA), high-throughput sequencing and others.
The results showed that the microbial community on the biofilm of BAF was extremely rich in the micro-polluted
source water of low carbon source, formed the microbial community consists of aerobic bacteria, sulfate reducing
bacteria and other bacteria. In the first 2 weeks, the microflora on the biofilm had 17 major genera and 6 species. In
the 3 to 4 weeks, the microflora will increase to 43 major genera and 14 species. There also were protists such as
nematodes, paramecium and daphnia. The dominant species were Sphaerotilus (2.41%~24.58%), Aeromonas
(4.16%~12.59%), Cloacibacterium  (1.85%~12.39%), Aquabacterium (1.53%~6.76%), Hydrogenophaga
(1.12%~5.9%), Methyloversatilis (0.53%~1.52%), Rhodobacter (0.09%~1.39%), etc. In addition, the content of
bacillus increased from the initial 0.16% to 1.97% after the addition of T1 degrading bacteria, which showed that
bacillus grew rapidly and became dominant population after adding T1 degrading bacteria, thus enhancing the
degradation of MC-LR.
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Fig.1 Schematic diagram of up-flow BAF reactor
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Table 1 Removal status of various pollutants by BAF

Pollutant Concentration/(mg/L) Average

Influent Effluent removal rate/%
Permanganate 9.48 5.18 52.16
Nitrate nitrogen 1.69 0.50 70.29
Ammonia nitrogen 5.02 1.30 74.71
Total nitrogen 8.99 4.85 46.55
Total phosphorus 0.57 0.12 78.24
MC-LR 0.00385 0.0008 79.2
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Fig.2 The examination of biological membrane microbial microscopic
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Table 2 Phospholipid fatty acids extracted from sediment of BAF

Fatty acid species PLFA biomarker ~ Concentration/(nmol/g) Microbiological indicator type PI/‘(EI? (‘;)61(;3;2()& Co/l:/‘:ent
Saturated fatty acid 16:00 0.258 Bacteria (Pseudomonas aeruginosa)!'3! 10.32 42.48
18:00 0.184 Bacteria (eosinophilic Hydrogen bacilli)!'3! 7.35 30.26
Unsaturated fatty acid a19:00 0.138 Bacteria (Actinomycetes)!®13] 5.52 22.73
R 3 EYRESESENEYFFENITEE
Table 3 Microbial characteristics comparison of biofilm process and ecological law
Research object Microbiological indicator type Phosphatidic fatty acid biomarker Ref.
Subsurface Flow Wetland in city sewage Aerobic bacteria and actinomycetes 17:00, 18:00, 9Me19:00 [6]
treatment plant tail water
In situ purification of village sewage project Aerobicbacteria, anaerobic bacteria,bacteria, al6:1w9c¢, i16:1w7c, 17:00, 18:1w9t, 14:00, [14]
by ecological method fungi, thermophilic thermolytobacilli, etc 16:00, 18:3w6¢, 18:109c, 18:00, 12Me14:00,
21:00, 22:00, 23:00, 28:00, etc.

BAF technology Pseudomonas, hydrobacilli, actinomycetes 16:00, 18:00, a19:00 This work
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Fig.4 Distribution of microbial community at phylum level
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