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Figure S1. Phylogenetic analysis of BDE-209-utilizing isolates present during biodegradation in a 

clay/water slurry system and various other related species based on their 16S rRNA gene sequences 
1. 

1: The phylogenetic tree was created using the neighbor-joining method with bootstrapping. The values indicated at the 

branch points are based on 100 bootstrap replications (%). The scale bar represents 0.5 substitutions per nucleotide 

position. 
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Figure S2. A comparison between a sequential UVB photolysis-biodegradation process (●and○) in 

the clay/water slurries and biodegradation (▉) in the soil/water slurries in an absolute dark 

environment carried out using the same Nei-Hu bacterial community. 
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Figure S3. The concentrations of 23 PBDE congeners after UVB photolysis in the clay/water system1: 

(a) Octa-BDEs and Nona-BDEs; (b) Hepta-BDEs, Hexa-BDEs, Tri-BDEs, Tetra-BDEs, and Penta-

BDEs. Ori is defined as the original clay; Day 0 is defined as the clay/water system after BDE-209 

addition. 

1: The 23 PBDE congeners included BDE-17, -28, -47, -49, -66, -71, -77, -85, -99, -100, -119, -126, -138, -153, -154, -
156, -183, -184, -191, -196, -197, -206, and -207. 
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Figure S4. The 200-400nm UV transmittance spectrum of (a) BDE-209 itself (blue line) and (b) 

aqueous solution in the clay/water slurry system (red line). Orange arrows are the wavelength of 

312 nm and 365 nm, respectively. 
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Table S1. Studies that have used a UV-biological sequential treatment process to treat POPs/EDCs. 

Media 
Target 

compounds 
UV lamp and  
light intensity 

Bacterial species 
Best removal of  

POPs/EDCs 
References 

Liquid: 
aqueous solution 

Isoproturon 

36 W 
black actinic light 
(330-390 nm) with 

immobilized  
TiO2 supported on 

glass rings 

Mixed culture obtained 
from activated sludge 
of municipal WWTP  

Isoproturon: 100%  
Dissolved organic carbon: 

95% 
[1]  

Liquid: 
soil extracts 

 

Mixed 
Polycyclic aromatic 

hydrocarbons  
(3, 4 and 5 rings) 

18W UV blue lamps 
(30% UV-A–5% UV-
B) and 0.25 mW/cm 

Single strain: 
Pseudomonas sp. 

Fluorene: 94%  
Phenanthrene: 100% 

Anthracene 100% 
Fuoranthrene 14% 

Pyrene 46% 
Benzo(a)anthracene 100%  

Benzo(a)pyrene 100% 

[2]  

Liquid: mineral 
salt medium 

(MSM) 

A mixture of 
chlorophenols: 4-

chlorophenol (4-CP), 2,4-
dichlorophenol (DCP), 
2,4,6-trichlorophenol 

(TCP), and 
pentachlorophenol (PCP) 

18W UV blue-lamps 
(30% UVA–5% 
UVB) and 300 

μW/cm2 

Activated sludge of 
WWTP mixed culture 

4-CP: 100% 
DCP: 100% 
TCP: 100% 
PCP: 100% 

[3]  

Liquid: 
phosphate buffer  

Chlorophenols: 
2-Chlorophenol (2-CP), 

DCP, TCP and PCP  

UV/TiO2 
(anatase form) 

Single strain: 
Trametes pubescens 

With glucose, removal of 
100% of chlorphenols. 

Without glucose: 
2-CP:82.8%  
DCP:91.1% 
TCP:79.3% 
PCP:94.5% 

[4]  

Liquid: artificial 
seawater media 

Dibenzothiophene (DBT) 
254 nm UV at 2,000 

mJ/cm2 

Mixed microbial 
culture enriched by  

DBT 
81% [5]  

Liquid: 
mineral salt 

medium 

2, 4-dichlorophenoxyacetic 
acid (2,4-D) 

 
256 nm UV/TiO2 

Mixed culture 
consisting of an active 

isolated consortium 
enriched by 2,4-D 

100% [6]  

Soil Slurry 
(sorbent/water 

systems) 

Decabromodiphenyl ether 
(BDE-209) 

312 nm UVB at 0.58-
0.97 mW/cm2 

Mixed culture 
consisting of bacteria 

able to biodegrade 
BDE-209 

96.88% This study 
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Table S2. Chemical-physical characteristics of sorbents used in this study1. 

Soil 
Composition (%) 

Source 
BET-(N2) 
SA(m2/g) 

SOM 
(%) 

CEC 
(meq/ 
100g) 

Sand Slit Clay 

Clay - - > 99 
Gonzales County, 

TX, USA 
80.79 ≒0 120.2 

Soil 10 54 36 
Taichung, 

Taiwan 
2.10 1.883 1.37 

1: Measured by the Soil Survey and Testing Center, National Chung-Hsing University, Taichung, Taiwan. 

Table S3 The number of sequences on Day 43 sample generated by Illumina 454 sequencing platform 

Taxonomic Level Reads Classified to 

Taxonomic Level 1 

Total Reads Classified to 

Taxonomic Level (Coverage %) 

Total Taxonomic Level 

Categories Identified 

Kingdom 324,179  100.00 1 

Phylum 323,780 99.88 14 

Class 321,904 99.30 25 

Order 320,823 98.98 55 

Family 318,745 98.32 106 

Genus 309,856 95.58 245 

1: The "Other" category is the sum of all classifications with less than 3.50 % abundance. 

Table S4. The number of sequences on Day 105 sample generated by Illumina 454 sequencing 

platform. 

Taxonomic Level 
Reads Classified to 
Taxonomic Level 1 

Total Reads Classified to Taxonomic 
Level (Coverage %) 

Total Taxonomic Level 
Categories Identified 

Kingdom 321,311  100 1 
Phylum 319,799 99.53 17 
Class 316,517 98.51 36 
Order 312,024 97.11 71 

Family 309,022 96.17 141 
Genus 295,147 91.86 304 

1: The "Other" category is the sum of all classifications with less than 3.50 % abundance. 

Table S5. The number of sequences on Day 140 sample generated by Illumina 454 sequencing 

platform. 

Taxonomic Level 
Reads Classified to 
Taxonomic Level 1 

Total Reads Classified to 
Taxonomic Level (Coverage %) 

Total Taxonomic Level 
Categories Identified 

Kingdom 352,050 100.00 1 
Phylum 337,900 95.98 21 
Class 332,808 94.53 41 
Order 323,556 91.90 81 

Family 315,265 89.55 165 
Genus 305,110 86.66 359 

1: The "Other" category is the sum of all classifications with less than 3.50 % abundance. 


