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Phylogenetic affiliation of the most abundant enriched bacterial sequence variants

d sites contaminated by chlorinated ethenes are challenging to restore because of their complex contaminant distribution and the  Groundwater samples collection
timeframes for their remediation, which tend to be long and are indeed often measured in decades « Samples were collected from a selected well within the site contaminated with chlorinated ethenes Na Vrtalné (Pardubice, Czech Republic)
d (ch.lorlinhalte(.zlcI e)thenes include chemicals such as PCE (per or tetrachloroethene), TCE (trichloroethene), DCE (dichloroethene), VC  the selected well was contaminated with VC and 1,2-cis-DCE which indicated the potential for chlorethenes degradation 17,76% D Microbial consortium isolated from 3 site Contaminated by chlorinated ethenes
vinylchloride 16,09% .
3 their movement and fate in the environment are determined by their physical, chemical and biological properties and by site TCE/PCE removal by microbial consortioum 1 25% | demonstrated efficient removal of PCE and TCE, hOWEVGF, the removal
hydrogeological characteristics . . .
d chlorinated ethenes undergo the same natural attenuation processes as other groundwater contaminants such as advection, - 124 B EffICIGHCV was IOWEF N the Case Of PCE compared to TCE.
dispersion, sorption, volatilization, and biodegradation T 10 )}
0 Abiotic remediation approaches: N Vs g — e d The microbial consortium comprised of known dechlorinating bacteria.
[ In situ Chemical Oxidation (ISCO) using peroxydisulfate (PDS) - ¢/ / — g |
d PDS is a strong, water-soluble oxidant with unique properties that make it a promising ISCO reagent for treating chlorinated — =2 ] - - -
colvents contaminated plumes o % Z\ | £ d GC showed that the main product of PCE biodegradation was TCE that together
. . — . = / / \|= ©- : i : : : :
d the react|V|tY of PDS can be significantly enha?r?ced by ac'tlvatlr.\g persulfate to generate sulphate radicals E / / I{I)J - o with the Comp05|t|on of microbial COnSOrUum’ thus Sugge5t|ng that the
O sulphate radicals are very powerful non-specific aggressive oxidants O / / g 4- bt . . . . .
O sulphate radical based ISCO (SR-ISCO), when improperly applied may not only degrade the contaminant but also change soil — / NN / - 1,83% mechanisms of PCE biodegradation was anaerobic cometabolism.
/ / | © 1,08%
characteristics by reacting with organic matter, and influence microbial community size, structure, and function, thus © / : 2 - 1,47%
. < . ore ._ aw . 39,81% o . . -
. Biorem::;::izi:ng remediation sustainability N N PN 0 | e . PDS:PCE in molar ratios 8:1 and 16:1 did not have any negative effect on
O natural microbial degradation steps are either metabolic or cometabolic, whereby transformation occurs without producing 0 1 3 0 3 microbial rOW’[h adsS exX ected on the other hand |t Was Observed |nh|b|ted
) V4
energy Da s Da s . . o o .
d all chlorinated ethenes are slowly cometabolised under anaerobic conditions to lower chlorinated ethenes and ethene y y . . Y . . . PDS redUCt|0n and decrease iIn PCE rem0va| EffICIenCy IN the SyStemS
. . : . : . . //// AGW+TCE /// AGW+PCE Bl Pseudomonas antarctica/brenneri/denitrificans/extremaustralis/fluorescens/gessardii/chlororaphis/
d the reactions are catalysed by methanogens and acetogenic bacteria, which are microorganisms containing reduced enzyme / i marginalis/meridiana/palleroniana/panacis/poae/proteolytica/outida/rhodesiae/veronii containing bOth PDS and microbial consortium.
cofactors  AGW+TCE+MO - AGW+PCE+MO B Pseudomonas deceptionensis/endophytica/fluorescens/fragi/helleri/psychrophila/putida/syringae/
Objective taiwanensis/weihenstephanensis . .. .
) ) . ° ° ° 2+ ° ° °
O to add a new knowledge in the understanding of the relationships between indigenous microorganisms able to perform bioremediation : :E':s::wﬁl;e;?;zZizgftﬁ;?g:?i?éf(;iiis/profunda/putrefaciens/xiamenensis J Activation usi ng Fes* chelated with citric acid showed negl 18] ble Impact on
and other compartments creating the contaminated subsurface with SR-ISCO PCE removal efficiency for different molar ratios in the presence of AGW PCE removal efficiency for different molar ratios in the presence of AGW and sand ) Pelosinus NA microbial consortium as well as a higher effect on PCE removal efficiency by
) — Q. . — 1R- I Macellibacteroides NA . .
100 PRaPeE= Bl Aey 100 FOSIFGE= 1871 naw _— PDS:PCE = 8:1_AGW+sand o PDS:PCE =16:1_AGWsand Bl Aeromonas allosaccharophila/aquatica/aquatilis/australiensis/bestiarum/bivalvium/cavernicola/ PDS COmpa red to Ca 02 activation.
L 3 WL i caviae/crassostreae/dhakensis/diversa/encheleia/enterica/enteropelogenes/eucrenophila/
O o O O finlandiensis/hydrophila/intestinalis/jandaei/lacus/media/molluscorum/piscicola/popoffii/ . .
o 80- 80 - o -
M ETHODS > % > aaid n:; o rivipollensis/rivuli/salmonicida/sanarellii/sobria/taiwanensis/tecta/veronii D The main prOdUCt Of SR-ICS0O PCE degradathn Was CthrOacetone.
- = - = = B Buttiauxella gaviniae
: S 8 S 60 2 g B Lelliottia NA : .. : :
Groundwater Experimental set up c = e ™ S B ks B8 J Chloroacetone was not detected in the systems containing microbial
samples collection 3 batch experimental microcosms for PCE/TCE degradation by PDS and/or = 40 T 40- T - % e consortium.
microbial inoculum were conducted in 20 mL glass vials under anaerobic é E E | 2
conditions o 20- @ 20- ) £
i i ilicon- ini - o x 20- e 27 Mass balance of peroxidisulfate anion and sulfate anion concentration PDS:PCE = 16:1 : : : . : : : : : :
- the vials were capped with PTFE/silicon-aluminium septa o 2 & 2 ] - P ' ' Biodegradation is a sensitive natural process depending mainly on the innate microbial capacity to
d PCE dehalogenation was examined in agueous/soil microcosms, triplicates 0 - 0 - ] ° ; PDS:PCE = 16:1_AGW-+sand - system B PDS:PCE = 16:1_AGW+sand - system D : : : : : _
Cultivation. substrate were used for all treatments, each microcosm contained 5 mL of headspace 1 3 ! 14 — T ' ;s N 250 - " 250 = s process the pollutants. The microbial consortium may be irretrievably damaged when an abiotic
identification, and 15 mL of experimental medium s daps days days ! _ ) ; | remediation agent is applied improperly. Missing knowledge of specific interactions between the
phylogenetic analysis d to establish conditions similar to those of natural groundwater the - 558 o T P A - -
-PCE = 32: - - abiotic remediation agents and the subsurface ecosystems already affected by chlorinated solvents is
microcosms were incubated in darkness, at 13°C for 14/22 days 100 PRSLPGE = ofl, Al 100 PDS:PCE = 32:1_AGW+sand - . /i - 10 _I—E/ d 10— . 5 . .. y : y Y .. :
O the experiments were conducted in artificial groundwater (AGW) that was . Ssiom A - \ o . o '_E’I the basic knowledge gap, which limits results of every remediation. The results indicates that high
. . . . . - ; o 150 - . . o o . . . . . .
prepared using demineralized water enriched with 0.5 mM NaHCO,, KHCO,, O 80- system B O g Bl system AA £ ; E £ " o concentrations of PDS inhibit microbial growth, however, the ubiquitous microorganisms on the other
MgCl,.6H,0, CaCl,.2H,0, AGW was sterilized at 121°C for 20 min and then ™ system C Q. [ system BB a B, = 7 5 @ . : L e :
Aotk de-acrated by bukbling with pure nitrogen 8 o eystem D § ) ; B system CC £ 1. E/ ™ | % & 1. E/ T B haer.c.an fa\ffect th.e efficiency of one of the most commonly applied abiotic remediation technique by
. O microcosms were prepared separately for each sampling day and they were S system E 2 = sys:em EE / ” / inhibiting its chemistry.
experlments set up in triplicate, control microcosms with only 10 mg.L'* PCE in AGW = 40 sys:emg % 1 -:zztzﬁ EE 50 e 50 i
were included, chlorinated ethenes, PDS and sulfates concentrations, ‘_,E :y:tzm H - G B system GG . : _ .
microbial -density, pH and oxidation reduction pptential (ORP) were g 50, szsteml E ” | I system HH i | | | | . - | | | .
measured in the 0, 1, 3, 8, 14, and 22 day of the experiment g system J Q i} 0 5 10 15 0 5 _—— 10 15
Electrophoresis Most (d Molar PCE:PDS follows stoichiometry reaction: X i g : Days d
7 _ 7 _ & o 0 — 250 250 250 250
S.0.2. SO.2 probable C,Cl, + 2S,05“" + 4H,0 = 4S0,“~ + 8H™* + 4Cl~ + CO, 1 1 3 9 29 PDS:PCE = 16:1_AGW+sand - system E PDS:PCE = 16:1_AGW-+sand - system G ACknOW|EdgmentS
28 1 =4 number d metal activation using Fe?* chelated with citric acid (CA) and activation using days ' ' I ' ] o ] .
Ca0,, the molar ratio Fe?*/PDS was 2.5:1, Fe"/CA was 2:3, and CaO,/PDS days 200- 200 20 E /ﬁ 200 This work was conducted within the project TRAIN (Train technology development for the
was 4:1 The effect of SR-ISCO on microbial growth #,,_..@/E | sl % | removal of chlorinated ethylenes from the subsurface) founded by Technological Agency of
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Molar ratio PDS Fe2* CA Cao, 10 - 10 - - - . -
Dat Ivsi PCE:PDS [mmol.L1] [mmol.L'1] | [mmol.L1] [mmol.L1] o I o i 100 100 - | 100
ata analysis 1:8 0,48 0,1 0,14 1,93 1 I - \ - -
: _ 6 - 6 - 50 - \ - 50 50 - 50
1:16 0,96 0,19 0,29 _ _ | ; | | | References
1:32 1,93 0,39 0,58 - 4 4. 0 s U u
! o T " 1 ¥ T ¥ | y 3
Microcosms composition 2_' 2_' 0 6 s 10 18 0 5 Days ° 15 Henschler, D., Tox.icity of C{v/orinatfzq O.rganic. Compounds: Effects of the Introduction of Chlorine in Organic Molecules.
Systems oCE AGW MO PDS FesCA ca0, Systems  PCE AGW MO DS FesCA  sand _ _ —=— peroxodisulfate anion Angewandte Chemie International Edition in English, 1994. 33(19): p. 1920-1935.
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