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Biodegradation Under UV Irradiation and Microbial Community Changes
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Engineering Shanghai Normal University Shanghai 200234 China)

Abstract: Photolytic circulating-bed biofilm reactor ( PCBBR) and internal loop photolytic-biological reactor ( ILPBR) were
respectively used for degradation of phenol 2 4 6-richlorophenol ( TCP) and sulfamethoxazole ( SMX) . Experimental results
indicated that the rates of phenol TCP and SMX removal by coupled photolysis with biodegradation ( P&B) reached at 0. 65 0. 11 and
0.17 mg*( L*emin) ~' which was clearly higher than that by photolysis alone ( P) biodegradation alone ( B) except phenol removal
rate by B which was similar to the rates by P&B. The COD removal percentages of phenol and TCP were 99. 5% and 72. 1% and TOC
removal percentage of SMX was 57.3 which all were higher that by P and B. The biofilms under UV irradiation were taken as samples
for molecular biological analysis to get the significant results that microbial communities in biofilms took great change compared with
that without UV irradiation but they still kept bioactivity degrading organic pollutants. That is significant results for technological

innovation on recalcitrant organic wastewater treatment.
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Fig. 3 Phenol degradation by P B and P&B
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Table 1  Sequencing statistics of samples B( phenol) and P&B( phenol) based on 16S rDNA

P&B( phenol) 16S rDNA

B ( phenol)

P&B ( phenol)

1% /%

Beijerinckia 26 Thauera sp. MZ1T 40

Mesorhizobium sp. 16 Acidovorax 6

Thauera sp. MZ1T 16 Cytophaga hutchinsonii 6

Ralstonia eutropha 12 Delftia acidovorans 6

Paracoccus denitrificans 8 Ralstonia eutropha 6

Methylibium petroleiphilum 4 Beijerinckia 4

X. autotrophicus 4 Candidatus 4

Actdimicrobium 2 Comamonas testosteroni 4

C. Desulforudis audaxviator 2 Flavobacterium johnsoniae 4

Chloroherpeton thalassium 2 Leptothrix cholodnii 4

P. carbinolicus 2 Mesorhizobium sp. 4

Sphingomonas wittichii 2 Methylibium petroleiphilum 4

Thioalkalivibrio sp. 2 X. autotrophicus 4

Variovorax paradoxus 2 Sphingomonas wittichii 2

Clostridium phytofermentans 2
TCP B( TCP) Anoxybacillus « Novosphingobium Enterobacter
29
. TCP
Burkholderia xenovorans 16S rDNA
35% ( 2)
TCP TCP
( 13 ). SMX 3
Anoxybacillus flavithermus «Novosphingobium aromaticivorans B( SMX) 29
Enterobacter sp. 638 Rhodopirellula baltica
39% « 25%  18% 26% . MTBE
TCP Burkholderia Methylibium

xenovorans 2% (1 2) petroleiphilum PM1

TCP

24 25 . SMX
R. baltica M. petroleiphilum PM1
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2 B(TCP) P&B(TCP) 16S rDNA
Table 2 Sequencing statistics of samples B( TCP) and P&B( TCP) based on 16S rDNA
B ( phenol) P&B ( phenol)
1% /%
Burkholderia xenovorans 35 Anoxybacillus flavithermus 39
Rhodopirellula baltica 8 Novosphingobium aromaticivorans 25
Alkaliphilus metalliredigens 6 Enterobacter sp. 638 18
Anaeromyxobacter dehalogenans 6 Flavobacterium johnsoniae 3
Flavobacterium johnsoniae 5 Pseudomonas fluorescens 3
Methylibium petroleiphilum 5 Alkaliphilus metalliredigens 2
Novosphingobium aromaticivorans 4 Burkholderia xenovorans 2
Mesorhizobium sp. BNCI 3 Erythrobacter litoralis 2
Pseudomonas fluorescens 3 Paracoccus denitrificans 2
Acidimicrobium ferrooxidans 2 Dehalococcoides sp. BAV1 1
Beijerinckia indica 2 Kineococcus radiotolerans 1
Geobacter metallireducens 2 Mycobacterium vanbaalenii 1
Kineococcus radiotolerans 2 Pseudomonas putida 1
Thauera sp. MZ1T 2
Acidiphilium cryptum 1
Clostridium phytofermentans 1
Cytophaga hutchinsonii 1
Dehalococcoides 1
Desulfitobacterium hafniense 1
Gemmatimonas aurantiaca 1
Mycobacterium vanbaalenii 1
Nitrosococcus oceani 1
Nitrosospira multiformis 1
Oligotropha carboxidovorans 1
Pedobacter heparinus 1
Ralstonia eutropha 1
Synechococcus 1
Syntrophus aciditrophicus 1
Thioalkalivibrio 1
/
SMX P&B( SMX)
23 . Micrococcus luteus Delftia
acidovorans Oligotropha carboxidovorans
25% . 19%  19%. (1)
R. baltica 7% ( 3). R. JTCP  SMX
baltica
SMX R. baltica TCP
* M. luteus~ D. acidovorans SMX
0. carboxidovorans SMX

TOC

COD

16%
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3 B( SMX) P&B(SMX) 16S rDNA
Table 3 Sequencing statistics of samples B( SMX) and P&B( SMX) based on 16S rDNA
B ( phenol) P&B ( phenol)
1% /%

Rhodopirellula baltica 26 Micrococcus luteus 25
Methylibium petroleiphilum PM1 14 Delftia acidovorans 19
Stenotrophomonas maltophilia 10 Oligotropha carboxidovorans 19
Acidovorax ebreus 7 Rhodopirellula baltica 7
Mesorhizobium 6 Beijerinckia indica 4
Aromatoleum aromaticum 4 Acidovorax ebreus 2
Cytophaga huichinsonii 4 Arthrobacter aurescens 2
Flavobacterium johnsoniae 4 Mesorhizobium 2
Candidatus Accumulibacter phosphatis 2 Nitrosospira multiformis 2
Candidatus Nitrospira defluvii 2 Ralstonia eutropha 2
Gemmatimonas aurantiaca 2 Sphingobium japonicum 2
Xanthobacter autotrophicus 2 Sphingomonas wittichii 2
Acidiphilium cryptum 1 Burkholderia 2
Beijerinckia indica 1 Candidatus Accumulibacter phosphatis 2
Burkholderia 1 Caulobacter segnis 1
Caulobacter segnis 1 Comamonas testosteroni 1
Dehalococcoides 1 Desulfatibacillum alkenivorans 1
Geobacter 1 Herbaspirillum seropedicae 1
Hyphomicrobium denitrificans 1 Klebsiella variicola 1
Nitrosospira multiformis 1 Leptothrix cholodnii 1
Oligotropha carboxidovorans 1 Nitrobacter hamburgensis 1
Paracoccus denitrificans 1 Stenotrophomonas maltophilia 1
Pedobacter heparinus 1

Pelobacter carbinolicus 1

Pirellula staleyi 1

Pseudomonas fluorescens 1

Rhodopseudomonas palustris 1

Sphingobium japonicum 1

Thauera sp. MZ1T 1

Thauera sp. MZ1T

40%
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