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1 Description Processing of water by m croorgani sns
5 [0001] The present invention relates to a nethod of
m crobi ol ogi cal processing of water, in particular
wast e waters from sem condugctor production, and

m croorgani sns whi ch are suitable for use in such a
method. In addition, the invention relates to a 10

bi oreactor, and also to a water processing plant
having such m croorganisns. [0002] Sem conductor
production sites gl obaP¢scayr-idhong the | argest

i ndustrial water consuners. The highest requirenents
are made of the quality of the 15 water required in
the sem COHRERIDINT ffustFNer B MIGRUERFALIFE wat er

nmust be essentially conpletely free of particles and

[ | v i norgani ¢ and or.gani c onponents. 1n
Boban Vs TR ARl crafelRel T baembians o
Hﬁ@rpbﬁp¢©@9saWasg&nmﬂ&aﬁnqronﬁsathmduc;@r gOrticular
wRkeduct op ( e.re%f]&ﬁterse%}i%n%c!&q: re 'r%u@c\e%gr) and
an to establish a circulation procedure in or ér to
THCFoRrgendsAsSunplien ofr s r eShtahter T8UCHSE procétidte 2
methets advant 4gestidn MNYLasPeekentioWASLR VAL S to  a
f.rom sem conduct or production 25 generally have

a
bpereartaéri fed Sdmpdbsit idiaan PF SRPS WY eP L aRhghaving
stber efiereotrianimmy .be treated nore specifically. -
Waste waters from sem conductor producti.on do not

contain any significant anounts of inorganic 30
[€66BIneBesiand dhartdnes pf@iuritigprageritse g cay colvml by are
a%%@es't% and/ s car PARALES; 5 1 0093 f'o"‘ﬁé’ﬁ%um@rs. The
probl em for réprocessing is the rat%er i gh

hi phesitonse @i vrpant e cdifporiafies A t Bhghi G bithastfe the
whaker s rbkemie sem canduci Qi dnghusttyr ar endustry. For

instance, the water must be essentially completely free

of particles and dissolved inorganic and organic
components. In recent years, attempts have increasingly
been made to reprocess waste waters from semiconductor
production (hereinafter also called reclaim water) and
to establish a circulation procedure in order tc
minimize consumption of fresh water. Such a procedure

offers advantages in many aspects:

> Waste waters from semiceonductor production
generally have a better defined composition than
fresh water, and therefore they may be treated

more specifically.

» Waste waters from semiconductor production do not
contain any significant amounts of 1inorganic
components and hardness-forming agents (calcium or

magnesium) and/or carbonates.

[0003] However, a problem for reprocessing is the

rather high fracticons of organic components with which
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general ly adm xed. Such waste waters customarily have
a total organic carbon (TOC) content in the range
bet ween 500 ppb and 3000 ppb. The organi c conmponents
are 5.predom nantly residues of synthetic organic
solvents. Conpared with natural organic water
conponents such as hum c acids or biopolyners, these
have a |lower nolar nass. In addition, they are polar
waedevhﬂaﬂﬂﬂw fndisothabl ecmiscamivexanp| elndiesenf are
- ol
ofnRiana ahdprﬁ1¥§epfest ?Jaécsgt{ée;ﬁma%’@%ihcﬁé@ur%?{dé%’ have a
tp@e@4]orm@rl@f mee:bqrf (I prmrcquonl%ft@qftmw@ ebetween
508t 8bb fQﬁMihe3§@ dﬁ@BdUCTﬁé | Ut StadkSohdoR  are
reclaim water /or froma mXture of fresh ter
P RACRGGP A L5 Sar S155 (HHon® CRERs bt medaATEE nagE v ERts
C?@@@&eﬁﬂVQMﬂﬁrn&@UriBnﬁygaﬁabdw@t@ankﬁannpnﬂﬁntSuch as
romthe ter S 1O b r.QCess
PO et K aPE KNP 17 Tne BRCer TR G GV eorar
mdewot edirt 0 4ddst speci akhpyoblkem Rorla20 Eilfi’iﬁét amétually
1l?1ld9_|s%%|l %llermtlbé)daﬁt %g&%npsfearﬁﬁgrégfbg b%%%‘h%tleqnefy be
tive l'ong" tinme ago i n_the process of = ultrapure
mmfcepnﬁﬁeceww ( c%Jf%ﬁlaﬁ!ilMYanalaé@ﬁm 4P S the yataFgest
fhaese cand i @¢lalimRRakaldsons at Hyundai
sem conductor Anerica, Utrapure Water 05, 2001,

34-38; 25 JP 61111198; JP 2002-2336886). According to
[nneﬁ prq?@duﬁﬁﬁxgesmﬁnheﬂ @fmmmntrmmr@ﬁrganrspsrareater
irectl uspended S r
fﬁﬁpl%&g tsem%SP%g s%%por%nna erEé ?gh %@Bﬁ Peclain
waitlbsequedt/or brougte mimtwore ont af:res\htﬁatﬁé Qflécé@@lalm
w@%%% gm%ﬂﬂfﬂg%yéﬁﬂﬂéﬁghfgétﬁﬁ@%LWEOEQEthln order to

unds an SO 0X nutrients _and dissol ved
rRTRERal S T o I HeL GiaSPEDAREBE S artd OB T (7= tHsehich 1s
tloMpldl ifriRels@d.nert or easily renovable conpounds.
Organic carbon is preferably mneralized in this
case. Sewage sludge is generally used as a source 35
[ofb othe rHicaicoop gane8uee s Wate whhohnseivage shedgericr art

which are devoted to this special problemn. For
instance, biological method stages started to be
integrated a relatively long time ago in the process of

ultrapure water processing (Golsham M. and Schmitt S.:

Water reuse and reclaim operations at Hyundai

semiconductor America, Ultrapure Water 05, 2001, 34-38;

JP €1111198; JP 2002-2336886). According o the
procedures described there, microorganisms are either
directly suspended in the process water or applied to
solid support materials which are subseguently brought
into contact with the process water. The microorganisms
take up organic compounds and also oxygen, nutrients
and dissolved minerals from the waste water and convert
these impurities to inert or easily removable
compounds. Organic carbon is preferably mineralized in
this case. Sewage sludge 1s generally used as a source

of the microorganisms, with which sewage sludge
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3 suitable reactors.in the ultrapure water

processing process are inoculated. [0006] In fact, a
treatment with mcroorganisns can lead to a

sonmetines. very significant,reduction of the 5
fraction of organic conponents. However, it has been
observed that efficiency and reliability of such
neasures are frequently subject to |arge

sfdiveidiat | @eactotbe tesutits obttaiayed chawe teot pirpagssing

been re r.ody t%k cdrthernore, in many cases there
599158 helrlos Lﬁt At 10 the water treatment pl ant s

are mcrobl ally inoculated in an uncontrolled

ITRRET . i EQEE'CQia%r%E%%éNﬂer@ﬁtGQQ%@d%ganlsms can
m croorgani snms. [0007] The object of the present

liedfent? oft iS€™ES 1550 vY ey asﬂ@E‘F’rﬁFEﬁPtSdﬁ UG Forot hehe
ﬁﬂ%@ﬂﬂﬁ&tbﬁnQ&géﬂidﬂ@bhpﬁheﬁhsSﬂﬂdﬂéﬁﬂrﬁhmulmas been

[ nd reproduci bly _enabl e articul ar,
%?@rﬁﬁqn %};ﬂ on® %Flc%\%]g% wgtngrs lolrﬁr}flﬁllt of " such
nmmmmdtﬂ@rfr&duentyyhawbngca thi ghafcgactfﬂcntofatlons

W t
RS AL SR, AR sy tBeRs e
Fble:t@@rrﬁnogl@rredmmﬂly aﬁaesnéhséﬁsul\ﬁelaylso [Oo08TLThi §hat

t@l@ eficls achhewed tby,iher sethed Mavidiathe faakulesed
Caim1, the_biaoreactor having the ,h features of
S A IR e

1@ afm 12“Ln§ﬁ?8t’éP%efihemﬁl%‘?6m gahi S §0 with

dzeatddees Omidraiomyalfi 9nes .18. Preferred enbodi nents 25
of the nethod according to the invention are

described in dependent Clainms 2 to 10. Preferred
[@Diadi mantes objadie bifor ¢dct opraseortdi ngveattihe is to

drvaRtd og apd. El&%f g%fﬁ@f&ga%sm t%%coggbqgmggtaeﬁed

| nvéntion are oun dependent. Cl ai s
palobderg andlizD. | ﬁoégtééﬂl t| 6o dhat e@fﬁ%%‘ﬁ%’%ﬁé}r%g and

RAYdRAYWING dhe feat i %Sar@icﬂ@im dbeapdrakseathén of
use havi ng 't he features of im?21 are, al.so gt:lJb%ect

“RRtCer S The LEPBedrte PRULAEPHC EThe AT e 19 2
nilgal ms Esabeiehy of low-molecular-weight organic

impurities such as 2-propanol and acetcne. In this case

they should be configured simply and inexpensively.

[0008] This object is achieved by the method having
the features of Claim 1, the bioreactor having the
features of Claim 11 and also the microorganisms having
the features of Claims 16 to 18. Preferred embodiments
of the method according to the invention are described
in dependent Claims 2 to 10. Preferred embodiments of
the bioreactor according to the invention and of the
microorganisms according to the invention are found in
dependent Claims 12 to 14 and also 19 and 20. 1In
addition, a water processing plant having the features
of Claim 15 and also the use having the features of
Claim 21 are also subject matter of the present
invention. The wording of all <claims 1is hereby

incorporated in this description by reference.
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incorporated in this description by reference. 4

[ 0009] A nethod according to the invention serves for
the m crobi ol ogi cal processing of water, in

particular waste waters frpm sem conduct or

production. It conprises the water which is to be
processed being 5 treated in a bioreactor with

m croorgani sms. Particularly preferably, according
[oothe inventtiah, actbed g etowtiheh drsvard iven psacessetior
LS treat C/l. f

B A b9 br BB aar b 8¢ AStare. ngo A
wWaiSER0Or anes s aﬁ@omo tﬁ@m@ﬁ@ﬁéu§ﬁéélalpzédupﬁlﬁﬁe 1t

éyﬁ %%%P of esaj - conpeyids jand- gergai Rl R@ked being
 etely undefined. [0010] The m croorgani snms can

ﬁﬂ@%&%dn0|ﬁﬂé hefe b&igdEadmy a Syl e éEF@?F%FnlsmS

P%tﬂtaldmﬁbﬂlyal @eb@%bguyal actbtates wu Chh@ombﬁvsﬁtaon,
urallt¥ a}gterla Stl‘all’lS Qr .even %’[I‘a
er

onVarf Chadfer Fal PeREPEESTRE c}ltlcqatﬁgkthth
mls:ﬂolmatgamlienfsr acfi othiafh Htcrb@a:g!anﬂ@ﬁss @ c Bpdsragakdown

gra)plén%rl()paag}é/ﬁ]dégﬁetgﬁgt ong.does, oé?&énf’ﬁﬁé’w are

efera fraction ,
tmemeé@ﬂ:geamsmcbaéakeﬁg diewn Zhgr opaﬁ@ak@@wrand/o& said

c%&%b%%%s' g 8aLels ithan BA%c dnih IRAIEIIVC WlrRfe £ iGYcRRL er
than 90% particularly preferably virtually 100%
[0011] As nentioned at the outset, it is known to use

[gDQPQOVQQFi&%@ﬁﬂdﬂ@éﬁﬂﬁ@ﬁcﬁhﬂdﬂ@jﬁﬁinbiﬁhkin@rGOMB not
oW nol.ec ht, _qor gani ¢ .conpound

Opaﬁé s ?ﬁnﬁg ma?agtggﬁﬁgtegtggﬁgcrgo% of +5° HOVEYELerial
cnleneesganiisingh Jhepfiaeti en gflurialigor gawf snbawhiechal

SQ %%%stWﬂ: SQ@@ﬁf'%%EEXn%etQﬂﬂhﬁeddiﬁpéféﬁfesbabﬁekﬂal

procedures known to date rather determ ned

g@n@m@e Boe [ corA]igal céackast ,1as ther th eprfd?,6€§sl°n of

maeeoLdigag itkas thgnidyenbireRk p&ﬁﬁ@fabiypropanol and/or
m croorgani sns are used in a grgeted % MTICh
1 etab the

SFEELB6r GRS MO havel gr vt i o it

fraction of microorganisms breaking down Z2-propanocl
and/or acetone 1is greater than 80%, in particular
greater than 90%, particularly preferably virtually
100%.

[0011] As mentioned at the outset, it is known to use
microorganisms from sewage sludge for Dbreaking down
low-molecular-weight organic compounds. However, this
is in no way a targeted selection of microorganisms.
The fraction of microorganisms which break down
specifically determined impurities, is in all

procedures known to date rather determined by chance.

[0012] 1In contrast, as per the process according to
the invention, preferably microorganisms are used in a
targeted manner, which microorganisms have growth and
breakdown kinetics matched to specific impurities,
namely to Z2-propanol and/or acetone. By this measure,

crganic carbon contained in reclaim water was
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breakdown ki netics matched to specific inpurities,
namely to 2-propanol- and/ or -acetone. By this neasure,
35 organic carbon contained in reclaimwater was 5
reproduci bly and extrenely efficiently renoved.
Generally - starting fromreéeclai mwater having a TCC
val ue between 500 ppb and 3000 ppb - breakdown rates
of 80% or nore were always observed. Such a reliable
rBrseldutdiesn f or anﬂnnnexﬁrmmﬁ&yc cafbbuienhlainedemnved.
eclal wat er. 0 f [.Qr
OlB]Sta% eggﬁgggﬁa%g?3g§g} J#ﬁ%‘ ﬁgggngen roc
warlwnthed:rweem Vet eofacaed | A 0@ trpns- o‘@r@@k@@vléntfates of
gdenera Were ipyestigaleds f Apddiidd suidialy | it Yrblﬂléble

met hod 10 according to the invention. Particularl _
sediutdise  GfTcr GortAn s WeIE I dentR FReY mF?ﬂFﬁl{l%é in

Raqtaki dlategenus varthebactennduer rrespondienginiod rert.
the context of a nmethod according to the invention,
the water which is to be processed is treated

m)a)rltBi cultar | yt}p)e ef @m@@a}ra\x&dﬂy 15ﬂ<a1tkl edstr onhe present

SRR AN AL o B gonmn JentbaRegieers

- w@g@osw@asumetetﬂhefmwﬁérelmswmabléggy atlt Ife method

LSahe Sanr upgevon nMAgieer gank Sheic@ng-ly Sultable
ZeIIkuIturen GnbH (DSMZ [ German, 20 l.l ect]i

MNCECESIEGaHISETs  Ad ScelidetiitdEs] Yihasn pr@edgFStBElal ,
g[é@;ﬁltsl Qtéraﬁ’ﬁdbécbltéﬁbl €or88pbhdOngsyandar ctlrrmdd:amtdém sof
str ener al formed  transparent jteish mait

“c I ég ﬁ%o‘ﬂ?ﬁer%ﬁw %Wﬁerw ch 1s
tbomgggm@mﬁsgﬂdtuﬁanﬁammhfpaxtpﬁoiarby pBebDephbépcrith
a%a\éjf%@y?o%ﬁ%' do&@éérfgfp%éﬁ%QHr %"f‘d%?e Q:%cn@éz_slaﬁ genus

appr oxi nat e um an ength of
J@m@mhamee’l wne/2pm w@rﬁbstéw”@&f [0016] Preci se
phyl ogeneti c aSS|gnnent was made by determ ning the
nucl ei c aC|d se uence by neans of , 30 dir

Q0Gaancrhe GrIaie PERANDIas | QEPIBE TRNADSEE the number

DSM No. 19987 at the deutsche Sammlung von
Mikroorganismen und Zellkulturen GmbH (DSMZ [German
Collection of Microorganisms and Cell Cultures]) has

proved to be particularly suitable.

[0015}] On staﬁdard media, this strain generally formed
ftransparent whiteish matt colonies having a smooth rim,
round growth, homogenecus structure and £flat profile.
Diplococci having coccoid cell shape and rounded
corners, a width of approximately 0.8 pm and a length

of approximately 1.2 pm were observed.

[0016] Precise phylogenetic assignment was made by
determining the nucleic acid seguence by means of
direct seguencing of the PCR-amplified 165 <rRNA.
Thereafter the sequence data were compared with the
known sequences of representatives of the genus
Xanthobacter. The highest sequence agreement of 89.5%
was found with Xanthobacter flavus (DSM 338).
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Thereafter the sequence data were conpared with the
known sequences of representatives of the genus

Xant hobacter. The hi ghest sequence agreenent of 99.5%
was found with Xanthobactergflavus (DSM 338). 6

[0017] In addition, the water which is to be

processed can, according to the present invention,.
also be treated with at |east one bacterial strain
[@f01He Iactdetiitalomgentuse Rtoe oclcsh ahdl/ o2 Benpraaessed

c{)a!hefe%{ co%%;ggl g@?t erjal Eéééx@@ hayeeat $9n Proyedot Ope

e ver sul't use n a nmethod according to
s tgchyedtthonat| o@%]stl nepar thatfteriak hetemidi nof the

pMu:ch-was depesi tesbdatothes dewldsehe a‘i»amﬁﬂmg: V@Rereof.
M kroor an|3%ﬁn and ,10 Zel | kul turen GrbH %
Sitsder PERECBSRLNOS T18588 Ve § r?P.fPJéavaé TPbe very

sﬁﬂﬁabmﬁ arfyr suiztabl e.n [ 0019heEbpdt hiss cstrrdding al s@, the
{the Q?C|€IC aci d sequence was determ ned by neans of
&1 &ct*“dequencing of the PCRanplified 16S rRNA. By
conparlng t he sequence data 15 with the sequences of

A e?%PE Y§§ oﬁiﬁyest§§ﬂﬁsWBQQQOQQQQUEepEQQted
st ral n was ntl as a representative of

adubollerer ﬁ@@ﬁ%@%@cu§aﬁﬂﬂéﬁg [ 007D] BRkfePFARNSFFER nsund
Z‘éflltmLﬁtQﬁ‘étrlerGﬂnge(Mﬁ{lZ PanageeCushaangbgr Nt ad®5 was

j%g§%§3%5%£e i kewi.se th %? uitable for use in a

6¥%ﬁ¥&fq%§% ihvetit ©“I'n particul ar,

very good results were -‘achieved using the bacteria
tr.aj;n S t un 1

£%Chghe ggutsgﬁ%s§9§ﬁ$§6 gv%% ﬁﬁér%@?ﬁ%ﬁ?@g@ld %g%ﬁence

w2t IﬁatenmenEGRdhﬁ'(DSWZﬁ Q5 [GEELt Thedapoveng of the
R3C g%{#l@fl%tcf a s LRRALI faye%@@aﬁrr@f aHLdsE@0eR8e data

t onl i ndi vi dual | but alson conblnatlon
wilfha ﬁ@?hoﬁegﬁﬁﬁFﬁﬁngofo *WEW@rnRﬁHQ§ﬁ?ntaﬂﬂ§F§xm? the
RIrse benyrsenicdd) mMuked eulrdaumes waist higretariedoras a

r%tpl}%rsen%%tt%wealoét &f:)order If&ddoéocacplp rl at e are

[0020] Bacterial strains of the bacterial genus
Paracoccus and/or mutants thereof are likewise highly
suitable for wuse 1n a method according to the
invention. In particular, very good results were
achieved using the bacterial strain which was deposited
under the DSM No. 19986 at the deutsche Sammlung von
Mikroorganismen und Zellkulturen GmbH (DSMZ).

[0021] The above bacterial strains identified as
preferred can be used not only individually but alsc in
combination in a method according to the invention.
They can also be present in mixed cultures with one cr
more other bacterial strainsg which, if appropriate, are

not able to break down 2-propancl and/or acetone.

[0022] Preferably, the fraction of microorganisms
which break down 2-propanocl and/or acetone is then

always above said preferred limit values. In preferred
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30 not able to break down 2-propanol and/or acetone.

[ 0022] Preferably, the fraction of m croorganisnms

whi ch break down 2-propanol and/or acetone is then

al ways above said preferred;limt values. In

preferred 7 enbodi ments of the nethod according to
the invention, the mcroorgani sns used are

excl usively one or nore of the strains identified as
gpibefddmreett.s [ 0023heThe: dbol eaenbironed licoridact anvehakbn,

é%%tﬁ%%ﬁ]gfﬁgéﬁ§@@nuégdtggep §§ﬁ%%1%% ge&ﬁminofhﬁOEe of

sinple cont al ner wat er

tibe tsd dod ntr éaieédih%le%rétﬁqueﬁemr@d:ont act with the
m croorgani sms, for exanple by suspending the
nicroor anlsns in the water, which is t

(0]
e RPYUHA T HRY S 1oRR I %W@f pPef Ef&Bly O
r&ﬁﬁlbhﬁraﬂﬁ§0@rd$%&& ISoﬂﬂeﬁerahedtOE nehmaeeat edase a

filtration uni.t ref od| n h

AR t%pfwm}€$ gﬂ%tg?F qU|pped in %%c%§ea@éd is
by, tﬂnidncm@mma©t cmnthfuthel sinubtagenusig, a for
%%éﬂﬂ¥ l%u%%%ﬁgﬁgﬁstﬂ%§ 5&5?55¥%anlsms in the water

SWA ol r ani c conponents such as
W@lﬁﬁOGéhGKJéﬁﬁﬂxﬁOQﬁﬁﬁ e can be broken down in it,
secondly, it can act as a filter in order to renove

particles fromthe water ich is_to be processed
RO Bt e o) Gk i PP STEL bR hEPE oBEREFRCtor
ud@d argenrswdaceedren, nofifeergoed fohdirttoas fioit which

1601 i zatlon, by fhesaergant smp, PArtieglatiyace citcer

Croorgani sis” whi ch™are use
IrraEIeIIo@laCCE@ILdlmg%d oln heud¢hvemionear ethembbpkezetdosncan

%ﬁ?ﬁ;' lt@&mﬁﬁ%%ﬁ%@hsﬂﬁéa bi orepet o 5 cpnstyauct efdnasidns.

tration unit mcroor ani sngs can forma
Fdagmttilvuous o r iR UL RE ~HAENEI e%r%ia%%r GHRSBYEESof such

dshe -didgalomaieajal . a£0036E karnt he: lhtsEat udewn in it,
erally a flow path from tfomto top | srggmﬁed
%gog%yef eH:eazaﬁbd%ch as a ter 1n ord remove

particles from the water which is to be processed.

[0025] Particulate filter materials, owing to their
large surface area, offer good conditions for
colonization by microorganisms. Particularly
preferably, the microorganisms which are used in a
method according to the invention are immeobilized on
the filter material in a Dbioreactor constructed as a
filtration wunit. The microorganisms can form a
continuous film on the particles and/or in pores of the

filter material.

[0026] In the literature, generally a flow path from
bottom to top 1is reported as a preferred mode of
operation of bicfilters {see, e.g., EP 585036,
JP 7284799, JP 6063592 and JP 6206579Z2). When the flow
passes through a biofilter from bottom to top, however,
microorganisms can easlly be washed out with the

process walter. Consequently, process stages downstream
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30 operation of biofilters (see, e.g., EP 585036, JP
7284799, JP 6063592 and JP 62065792). Wen the fl ow
passes through a biofilter frombottomto top

however, m croorgani sns can easi |y be washed out

with the process water. Consequently, process stages
downstream 8 can be mcrobially inocul ated. '

Bi oreactors known from the prior art, for this

cla@ason, m&t&obﬂaqugntiryommmtmd Buotrkzatidrsi dnatwn  from

e i el "85 D ALRgeh oo gL Cof g e
warndth JRIQNE53TA) . fmdmﬂons@m%ﬂs UMhARE e eoRpreked

d'o[s]mts%rﬂé%npf OEQ%MB&o@adt%&pemye d.0027] sAceqndbngs,
the invention it is re erred that the

Jﬁhﬁéﬁ70§4t6”6%‘%ﬁd%%§§% iis %%%%%%rassﬂﬁgt%g?gF?%%ﬁware
cbﬁ?%@h isueh ramsbicer eacti@maMy chhd s:qeistirect ed 10 as

[tration unit. In this manner it was ensured
t hat el evated concentrations of m croorgani sns did
[@@QT]exmhcbm@mm@h¢dﬁﬂhqzﬂmvﬁntimm.iE@t$aPneﬁareed that

t%%rwé?gymﬁﬁ %%0 erEBSSQEQLQ%'%%sééfﬂégeﬂgste

intro Into t iI'trate water
sttapgiarrof troudh V\étléh m ohé@geﬁ@tgr arhiqhoopg] canstructed

aldi 0f e?‘:‘_tl‘%lrrla%QLf%‘?lr dﬂlﬁtﬂtt 0 ﬁrhethﬂge@ﬁdrﬁ{érseﬁye&ra}s e?sured
speci fica or water processin in particul ar r
tﬁﬁace%lﬁw%s?%n%@aﬁg%aﬂﬁ e 3%%%&?& 18" not
elxri@ustfﬁ:)bm and i sistirbablog, umipart Redlianim f eprtuse i for
hod 20 according.to,th vent | | t_.has

eﬁP@P 8rgéﬁvgﬁgﬂﬁﬁ?%hgfcgﬁebggaq'é%mnq2'treatmeqt can be
1am¢bmuamdﬁdnmﬁc¢D@29ptbnqhaﬁﬁﬁltxbbﬂbwdtﬁﬁnm§nh of a
wE%% w?gg@%r%g @§Eﬁ" q; which at |east 70% preferably

noré than particular nore than 90%
particularly preferably 25 virtually 100% can break

[0WR 12- pr gpanol 5 mogccéﬁgiﬁﬁe-to[ 0030] 1 Aseendh oBedves
above bacterial strains of t . bacteria

SRERLAGEAST SAE/ OFF RTodBESCETS Bhdl of 1 Particular for

processing waste water from the semiconductor industry,
and is suitable, in particular, for use in a method
according to the invention. It has microcrganisms which

can break down 2-propanol and/or acetone.

[0028] In preferred embodiments it has microorganisms
of which at least 70%, preferably more than 80%, in
particular more than 80%, particularly preferably
virtually 100%, can break down 2-propancl and/or

acetone.

f0030] As mentioned above, bacterial strains of the
bacterial genus Xanthobacter and/or Rhodococcus and/or
Paracoccus or mutants thereof are particularly suitable
as microorganisms. The above description of
microorganisms which can preferably be used is hereby

explicitly incorporated herein by reference.
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Paracoccus or nutants thereof are particularly

sui table 30 as m croorgani snms. The above descri ption

of m croorgani sns which can preferably be used is
hereby explicitly |ncorpor§ted herein by reference.

9 [0031] According to the above enbodi nents, a

bi oreactor according to the invention, in preferred
enbodi nents, is constructed as an aerated or non
[@er3dt]ed Addotriddtigon w t, thereiabéohe fiétbatdioenumjt a

le%%%g%CPar E%%E%E%gflkéertgglefﬁfg gbdntage Eﬁeferred 7

m Cr oor anlsns ar e zed
embqumtemwal i thy ofcosudirugtisidor @gct @n hasratedadyrbeBfAn-

£QRg %ﬁ%?l@?&t’@on[ QQ% The Rt cuhat e ifiidtflion unit

material 1s particularly 10 preferably activated
hagr bo. PB%E@@Plaéﬁherf%ﬁﬁQﬁﬂ apaterigt e%%hpl%@ ch the

nStoreelirded sais | r zegul aﬁ.mﬁ@@ﬁllrig:%dof phast i gavsnehgeSus
pol styren sand, expanded cl a% gthra
SChyef

ca
e Ty gt y S0uTt bl BLOT Pred 1teddy been
aaﬂmmﬂememtabowhe particulate filter material 15 can
be porous, in particular have pores having a size
whi ch exceeds the size of the m croorgani sns at | east
16y 38 If afther pefrticula0083]1 et ¥ viae eelr tak bbp Rastacularly

ﬁ%éﬂ@f&ﬁgﬁt<ﬁ%%%i%d°EaIB@HaUHdWéV¥f(”éﬁﬁéﬁ materlalsr
solvents,” in particular for 20 2- pro panol an

fREet OWETIBIL | 0AUIHG URES | | PBr HEEEFAMER W (RS of

p&elsrtqra;tsﬁ,s@cmeegrv'pbryeﬁysuhlerraaamd,s é@pﬁfﬁdedt @lay or
ch t.he m crobio |1 C culture |.C

a&&&ﬁ?@& ®n 6ﬁ%¥afﬂ6%) ??%ctﬁ%f¥onslgﬁf¥atSulgagye In
ﬁpa&eﬁr&mmwdimmnwwstEhwam@muxrdﬁeuawﬁﬁkxbnamaberlal

cn Grmshsgted Lar éaa[ro&scﬂlgﬁehg{@s%%&e'smh%% a size

0 ises wat er processi [ ant ich is
w@nghacetmer Thet Katze 10habhea TicGIRAREaT. S o hgast

at B deaventd qm. Water processing plants of the
ype i n question for producing
[0033] Activated carbon has a significant adsorption
capacity for ‘organic solvents, 1in particular for
Q—propanol and acetone. By loading the filter material
with these sclvents, a reservoir of substrateris formed
to which the microbiological culture is specifically
adapted. In operation, fluctuaticns in rate and
composition of the waste water to be treated can be

compensated for.

[0034] The present invention further comprises a water
processing plant which 1is characterized in that it has
a bioreactor according to  the invention. Water
processing plants of the type in gquestion for producing
ultrapure water, in particular for purposes of the
semiconductor industry, are sufficiently known from the
prior art and therefore do not need teo be described in

detail in the context of this application.
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30 ultrapure water, in particular for purposes of the
sem conduct or industry, are sufficiently known from

the prior art and therefore do not need to be
described in detail in the context of this

application. 10 [0035] The "abovenenti oned

m croorgani sns which are particularly suitable for

use in a nmethod according to the invention or in a _
miodsdactitre actorvbingnttionde mhvenbtromnases al gbich are
C rise e [ nt.i o 6 :
SRSt W Ch T Spove” alra i, metfie ealrding to
tAccordivegtiont heri nventd orPliasrealitsty n@ficshiedngh to the
iPRIHOWAT A 1N ddmdiSi @ dbast elpr&dddl t Bferdtdi®on .
bacterial genus Xant hobacter having the DSM No.

19987 or a nmutant thereof. A further 10 m croorgani sm
[@eeedi NG t oafheeinaMent iwith s tdest i sgurshedidvailigt a
i,t is a bacterial stragin of the bacterial_ genus .
TRAGEGEEAS Thavi PG RA BEM NGC 10088%0r A MHtES 1S

n
dikserieaf.i sAedhi id phactdondgami sm aclat diihg itco at hecterial

[ ti .o t he R 1
didson 12 BReU R Tn o dERE SRR, 1&%82?3?&00%7?6
DISM prBper F888@nboelt et s, MiEePsor gae5#BT - acdor dFHETNET
i@ ARG JAMeR | ONzcaBrhenymmhid i zednen a isHAPOIdN is
materi al, such as actlvated_carbgggtFutt er suitable

Hafe PeehPAEntitonsd ab6PETES 1AL 13 gp oF the
paRicerrialls .gdrRiB38hddo @deit 4 onaviig cane bespr gber L@HSS or

t hat ] Cr.oorgani s cording to the i.nvention are
R L s T
tbentiarert 1dhi belbsgbedausehe sgeprissifgfiacodaud sand was
' n | »&onﬁﬂg AT NI fgpdde
d%%@éﬁ&f%%gﬁhﬁgﬁﬁggi innolfﬁ?Ee In particular on
activated carbon can be preserved even over

oelat)i vely | opgetipeeReri edhod Pivigled t heyrabeganisms
packed in contai ners which ensure _sufficie . oxygen

25GHRN 0 FRe TiRr AoV G G5, CSfichPe  tmmobilizecTon al

support material such as activated carbon. Further
suitable supports have been mentioned above as filter

materials.

[GC038] In addition, it can be preferred that
microorganisms according to the invention are present
packed in a water-tight, ailr-permeable container. This
is because, surprisingly, it is proved that
microorganisms according to the invention which are
immobilized. in particular on activated carbon can be
preserved even over relatively long time periods,
provided they are packed in containers which ensure
sufficient oxygen supply to the microorganisms. Such
containers are, for example, flat bags made of plastic
film, preferably polyethylene, in particular having a
film thickness of approximately 0.05 mm. These have
sufficient air permeability in order to ensure the
oxygen supply of enclosed microorganisms over

relatively long time periods of up to several weeks.
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30 containers are, for exanple, flat bags nmade of
plastic film preferably polyethylene, in particular
having a filmthickness of approxinmately 0.05 mm
These have sufficient air ?erneability in order to
ensure the oxygen supply of enclosed m croorgani sns
over 35 relatively long tine periods of up to severa
weeks. 11 The nutrient requirenent of the
Tnanﬂnﬂiﬁﬁﬂﬁnfeinf@msnttbﬁeq@aﬂmﬁtn&urd&nmeEer this
f.or exanpl pr e tho
ﬁﬁ? §ﬁﬁb e%?aFgeﬁgggg]%#ﬁl %% can g 2 g ganOl
sitrp rae ds toar @Ic@oaam:m o e |sgmpcrm"nr$@rtemr@h h| S

manner the immobilized mcroorganisnms can be stored

over relatively long tine_ periaods and transported
[BP82 ]l arlge hiatances be chesed @ of tisering the ¥pteT-

talghese, meinder .t he 1hi xednbed Oﬁan@e&l|ttﬁél0n1mmbblllzed
for exanple a flxed%bed of ctlvated fo carbonl n,
& TR e THOCRE At bATALE e T HOBIT 1 5eko 0 time

pRirdloaier gands ner{comversd omvafr alsirgpl ediftdncasi o the
gl dehto.a B "aaet o2 £Pralag Logtheenl nyenthola or

I'on one part f acti vated
ahd\iilrig atiioro orrgidhi sﬁﬁsr |¢mhﬁ>l¢ z@dfm@debﬁdt eflactlvated

c%%%rnal ! yca’i@ tgel At S BY V@ﬂg&l%ftefd xegifed the
general Iy suf |C|ent 0040 rta t

wéalthl&@df oﬁﬂltwqwfdw%lt n%%lf% of0X a simple
fA1EHRerigaN sAB ti Nihhe biornsastedctsr ta’t&:cad:tﬁirtgj oncof the

nutrlent sa 0, the eactor fee 20 nutr
AR SR B F e TOErER ot ArERkated
cﬁ&&ﬁhﬁdhﬁﬁén@ulhu@mbpw@anﬁhesnunnmehullgawtsthereon to

f nak) % a j :
LRSS GELOAR b PR 8 er e TR S (b0
qamaﬁ@ﬂiy @Uﬁfﬁaﬁﬁﬂﬁular Fe, Cu, CT Cb and Zn) . The

25 addition of nutrient salts is adjusted in

particular, in such a manner .that in the reactor
[p@é@]théﬁnolé”mﬁa%%%nEoncéﬁpﬁaFFSRs off¥he etdfrent §2P14
nGltNpandaR e b microorganisms in the bioreactor 1s_

the addition of nutrient salts to the reactor feed. The
nutrient salts are preferably added until the
bicreactor has reached its full ocutput. The nutrient
salts preferably contain the required macro elements
(in particular N, P, S, Na, Ca and Mg) and also trace
elements (in particular Fe, Cu, Cr, Co and Zn)}. The
addition of nutrient Salts.is adjusted, in particular,
in such a manner that in the reactor feed the mole-
based concentrations of the elements C, N and P are in

the ratio C:;N:P = 100:10:1 to one another.

[0041] Several advantages result from the availability

of the microorganisms according to the invention:

- The availability at short notice of
microorganisms, e.g. for inoculating activated

carbon fixed beds, is ensured at all times.
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the ratio CN P = 100: 10: 1 to one. another. [0041]
Several advantages result fromthe availability 30

of the m croorgani sms according to the invention: The
avai lability at short noti of m croorganisns, e.g.
for inoculating activated “carbon fixed beds, is
ensured at all tines. 12 The m croorgani snms can be
provided in a constant and controlled quality. The
-abovehdescird tued- gdcrony gaansie greonoded pathagendestant
and ghgi #§90F§eﬁh%5g&9% risk-free. 5 - The
reqU|renen ter regulation are conplied
-wi t hThe f ublboveheesicoridsst or SuicaiPHI SVt e®Hy 1ot

persgﬁ@ﬁb gWh9c, apganehespetisal hy Eh@k@%@re risk-free.
Installation and operation of segar ate

~f er meACatT S pTeRRE Bt Ofhdg t BY ’FlaFFErblj%ﬁgé’aE&thon are

are avpbdedd Wwhenbiier €aqtior can be very rapidly put
into

op ratlon its starf u
“shor £ Bfie® 1O 50451 STHE tis®® 0 orln‘afaci:):re%l %ry: %]ysé%rll%el who
m cr emegamtsaﬁeﬁ;ﬁaadgfortdlangetio the invention for
-proce gkgggg@gﬁe |In rﬁﬁrtlcéﬂéyaﬂﬂb nEtQPd separate

accor |ng nventi on or eact or
accofgirmgntetiba mhasHs ot F%esﬁbF@ctOf nelt¢ ePieFeeRROT
presggg3 b(}ggagﬁon Preferred enbodi nents of the uses
according to the invention result fromthe 20 abov
descff?lﬁtl bASTERE ded G0t B prESEht elaa]%Je(gjaY at %ﬁ/ “into
agai Bpefr8043h, Detai lssaent tibe tiieat usesirdesdny lséc rarded.
also other features of the invention result fromthe
fol l owi ng description of preferred enbodinents in 25
[06dt] naThen wid hof hendr aw ngoaad ctfhesasubcharrgorganisms

a%% dlﬁ% $hQﬂ{ d'%ﬁ%%l1d%eaEH£eﬁpfgcé§§1ﬂ@V%ﬁkkﬁﬁ in
ect ed eacC one or 1 n conmbination wth
p@ﬁélgﬁéﬁﬁeﬂn a method according to the invention or in
a bioreactor according to the invention, is subject
matter of the present invention. Preferred embodiments
of the uses according to the invention result from the
above descriptions and need not be presented separately

again.

r0043] Details on the features described and also
other features of the invention result from the
following description of preferred embodiments in
combination with the drawing and the subclaims. In this
case the individual features of the invention can be

effected each alone or in combination with one another.

[0044] PFig. 1 shows a flow chart of an embodiment of a
subsection of a water processing plant according to the

invention for treating reclaim water.

[0045] The figure shows the water tank 2 having the
feed 11 for reclaim water. The water tank 2 has a means
for controlling the pH of the reclaim water which is

contained. Preferably, the pH in the water tank is set
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[0044] Fig. 1 shows a flow chart of an enbodi nent of

a subsection of a water processing plant according

to the 30 invention for treating reclaimwater.

[ 0045] The figure shows the water tank 2 having the
feed 11 for reclaimwater. "The water tank 2 has a

means for controlling the pH of the recl aimwater
which is contained. Preferably, the pHin the water

toanka I sdbethdeen 04 vahde$  beitrwamar i anidh 19, betiveen 7 and
ar I e 7 0 e t k

8Iol ngyﬁ‘ ?t(!e%%) %ee t%% i or eéctac[)rm tn%l ni\%hef%i ertéy [ ghe

bficmgstcag ra i ﬁédvﬁe@lbfth%mw%\t%t@@?%na fheed bed of

2uiface pf-wigh '§h&OEQBE§%€ Ry avﬂm&fopgg@aléﬁﬁz@a by
the strain haw%tg Fﬁ{le DSM No. 19985. Before the

& TAARAEES | ?odbcad™ Aty e LI o?%%cNBr $2985.
Btelf@rreecltaiem wat€ratan hetadn xed, Mtrcrtﬁﬁﬁeﬁ wtd the
beI ect r te fronpgt he r serv0| r tt ank 3nw a d%t}l in £
OISR ST sthece %arrfc iF SRS afa” $ihc & e
neecleal, mwxﬂﬂerelmwﬂ:r@byt@efcomplt@teelr}e&@&lwomr ggnlp 3 via
efdef 40 epsungisn Lhenlbangsbeym the uivlyaloof thence
M cr'oor gani Sms N broreact e reservol

thenkee 4l sy Bather étuérte ek uh@e@og@éﬁéﬁéﬁolsadﬁd Iree in

WS et sakhise Rrpmibesenssubsid atBe(@&u@vival of the
2-propanol) 15 and nutri ents can be added to the

THELCHTRAREEEE vild  [fhfes PLIPTERF RS - whilchtBEn, TRFervoir
t@mpcrsoprm atsd bes ngoessaryrén inJEuatédva2+pﬂophase oknd

r_.conpen in for concentr tion variations_ in

g,ﬂ-gﬂ ﬁ1%1S % ST he” W vv% {éraJ\C/\%l éﬁ Ps BOpaHOl
apudocms‘sederwsl b:emcl }Deulaaiomﬁ 200cartheal socaaiat edate'ﬁheVla
1lhatdser 6an Q?dnewssamal%“%n stajt- qud;9£o§P§ate, be

bi ol ogi caI activation. The val vés 6a 6b serve _
nege SSRITYC hithgt Bee @ WetwiderPipr BHAEEI OF Tper aPrBANSating

'ﬂaﬂwaadﬂédﬂia%ﬂﬁwbaﬁ%ﬂfﬁﬂhoﬂ@elﬁabﬁ@fa@@@nbeIf required,

necessar when the fixed bed.of bi or eac
pe resta kBl W ThopiR | Feer St CRE vR ef L pRRLALed
amﬁtans@eap&a@eﬂsedmuFuﬂbhaenneantbe\mﬁmﬁssary during

s%%%%géiqufpk%ﬂ; bioclegical activation. The wvalves 6a
and 6b serve for switching over between production
operation, circulation and backwash. The latter can be
necessary, e.g., when the fixed bed of the bicreactor
is blocked by dirt particles from the water which is to
be processed. Furthermore, the water processing plant
has a circulation pump 7 for circulation cperation and
also a shut-off wvalve 8 for the circulated stream. The
outlet for water which is treated in the biloreactor in
the production mode and also the feed of the backwash

stream are indicated by the reference signs 13 and 14.
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has a circulation punp 7 for circul ation operation
and also a shut-off valve 8 for the circul ated
stream The outlet for water which is treated in the
bi oreactor in 30 the produgyi on node and al so the
feed of the backwash stream are indicated by the
reference signs 13 and 14. 14 dains 1. Method for
the m crobiol ogi cal processing of water, in
particul ar waste waters fledmgen conductor 5
production, wherein the water which is to be
processed is treated in a bioreactor with

Iwi cr dergad snor chBPacfErazAAd- 9w il atPFeeR$sing, of

wfc e 1A Cﬁ&%ﬂ@ﬁéﬁs wa@h ebr ®aKe HOWE r2mpr Q@ﬁiﬁl@bnductor
and/ or . acet qne. Met hod a%ﬂgﬁglng toCaim1l

EREUSTt &R éﬂhﬁre@ aFle? 17aERLy 5% ?ﬁanPﬁsssed

iwat etradited i Snto dHe bﬁb@é@&$@d i svitrreat mdcwbbhRganisms,
acteri al. sty ain of t acteri a nus pt hopact e
KRAAST A TR ant:?%er ghat %@ Me %%% accz?dlngg? the
maqmamraanaﬁamacteamzedbrﬁathaﬁkﬂﬂhe Bactreraglolst r apA/or
h%t% epresentative of the species Xanthobacter
Iavus in particular the strain having the DSM No.
19987. 20 4. Method according to one of the preceding

2§3|halt Wﬁﬁ:@hd tE@cB\%ﬁ@H’%' er of c@aa__'lnmll, o@haiaft@@t @memd;llew of
at the wat er I C ist rocesse | ea
R 4 SR A 11 TR hRcr e a "Binhers o be
pammkwmmtuss E&éﬂtﬂ®rwatnunanbaduanmﬁL S5trMethad the
£6004n0 0.9 AL oA aeLald 260 d Rl ddfeor.

acterl rain a represe e speci es
Rhodococcus ruber, in particular the strain having

3the M%QhQMSQE%OfH¥E§-tO Claim 2, characterized in that

the bacterial strain is a representative of the species .
Xanthobacter flavus, in particular the strain having
the DSM No. 19987.

4, Method according to one of the preceding claims or
the preamble of Claim 1, characterized in that the
water which 1is to be processed i1s treated with a
bacterial strain of the bacterial genus Rhodococcus

and/or a mutant thereof.

5. Method according to Claim 4, characterized in that
the bacterial strain is a representative of the species
Rhodococcus ruber, in particular the straln having the
DMS No. 19985,

6. Method according to oné of the preceding claims or
the preamble of Claim 1, characterized in  that the
water which 1is to be processed is treated with a
bacterial strain of the bacterial genus FParacoccus

and/or a mutant thereof.
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6. Method according to one of the preceding clains or
the preanble of Caim1, characterized in that the

wat er which is to be processed is treated with a 35
bacterial strain of the bagterial genus Paracoccus
and/or a mutant thereof. 15 7. Method according to
Claim6, characterized in that the bacterial strain

is the strain having the DM No. 19986. 5 8. Mt hod
Tacconfithpd aarerding heo pibeidi ng charasterized in that
th@; poleLiagd iacthan, @s biQreagtofin UskJisdmeeeof pus

Iltration unit which in preferred enbodi nents has
No. gdt*8%ul ate filter material. 10 9. Method
according to Claim8, characterized in that the

m crqQorganj sns_are, i bilized gn the filter. .
frat e?v{eé:l%m;lo‘?c%?ﬁb%ﬂgé’or%%go?o t%‘r?e Bfe Cg?rrrl% gLgpms-
haratieohiarattiar i ziegt | naghéti otdeacwatrer sl chs isad® bé a
r [ s S st t -
PR SAPE PO S 4y ShBUAsLhEs nas
prattércupredcedsiligr impbsaritsiloul ar for 20 use in a
nmet hod according to one of the preceding clains,
characterized in that it has, mcroorgani sns of which
%at Ié%§@oﬂy%QQﬂfqﬁ%%Hxa&M@E@p?op%%%?aﬁﬁﬁ¥b?ed in that
taeet aftsr X rdadni HhoOr eaekor iameeridiingd o G aithdl Ghilter
theIpr anble of Caim1ll, characterized in that it
RS TP 'east one bacterial strain of the bacterial
genera Xant hobacter and/or Rhodococcus and/ or

Rar a an east. mut ant ofe. 3
13, |g$g§%tdgé§%%%%%éng%%o % alny§? oﬁ#gﬁgﬁhﬁlzfgr o
cllaaeadieariizesd i¥n t hekatt Lhecomsitedct edhiag® q 1 to  Dbe
p@dd@é@édﬂ1i@n'ﬁasﬁggreh@ t Re ddd t ratdidn Unttbirough - the
referably has a

iltration unit for treatment.

11. RBioreactor for water processing, in particular for
use in a method acceording to one of the preceding
claims, characterized in that it has microorganisms of
which at least 70% can break down Z2-propanol and/or

acetone.

12. Bioreacteor according to Claim 11 or the preamble
of Claim 11, characterized 1in that it has at least one
bacterial strain of the bacterial genera Xanthobacter
and/or Rhodococcus and/or Paracoccus and/or at least

one mutant thereof.

13. Bioreactor according to Claim 11 or Claim 12,
characterized in that it is constructed as a filtration
unit, wherein the filtraticon unit preferably has a
particulate filter material on which the microocrganisms

arce immobilized.
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particulate filter material on which the

m croorganisns 35 are immobilized. 16 14.

Bi oreactor according to Claim 13, characterized in

that the particulate filteggmaterial is activated
carbon. 5 15. Water processing plant, characterized

by a bioreactor according to one of Cains 11 to 14.
16. Mcroorganism in particular for use in a nethod,
1d .bi Grieactotororadapalive ero pibessl hg phanacterized in

t%%ctorddﬁég gk Q%Pl%ecé)f A Lndelos1 chagacketh¢8deq

I'n that I's a bacterial strain of the bacteri al
CGEMPS Xant hobacter having the DSM No. 19987 or a
mut ant ther eof 17 M croorgani sm in particul ar for

use in a netho a bioreactor, a .vvat
Iproc&$diSty ppgﬁFeﬁé&Ble n@ia‘% oné }baf a(ﬁqa‘?%z 5 2

rdhateaeiterd zeddrmiithattd torics of Hacitresr i14l tsirlaﬂu.n of

t he bacterial genus Rhodococcus having the DSM No.
19985 or a nutant thereof. 20 18. Mcroorganism in
Iar t Mulraorfenigse iin apast hedlarafbirotegctior , @ oefhod,

a %J_Eé’ dgd'cﬁgeséll: NG, PLaRt; 1 R6C Q5 Hh Ak s 119 O%Eaz% Qc@bﬁalng

iracterized in that it is a acteri al

t§t roéﬁen Qﬁ Gled mack ef9 al ® gePlt_r Paratotedisi R htlfhglthds @
paeMaNa.2119986a 0h & fut-art baeresial 25_}81’19,18 Xanthobacter

M croor.gani_sm ccor to one ns 16 to 18,
heyadmnge s 28y i H?tﬁ%t 9% 9 rWJr%balrﬁ élde on6fa suppor t
such as acti vat ed carbon. 30 20. M croorgani sm

COLADNY AN %Qﬁtiguﬁgrl%or G act Ll gellhoq,
|nth§t ace In-a water-t , alr-perrrea
acdm@uafsecrtorz,l OJUsenofa aafiect m@%@ﬁ%m@c@b@@t ngcegrding

£oN& Y oﬁ%lgl@wsl 1t§ot95 20c1ﬁ9£a@£@§§§édingn\/\@h§£ itNis a
particul ar a nmethod, a bioreactor,

b&%@éslsallngsﬁrfaﬁfl aéco%?nda%%?%”rﬂea]of dePaits Kb \f'%c?gcus

having the DSM No. 19985 or a mutant thereof.

18. Microorganism, in particular for use in a method,
a bioreactor, or in a water processing plant according
to one of Claims 1 to 15, characterized in that it is a
bacterial strain of the bacterial genus Paracoccus

having the DSM No. 18986 or a mutant thereof.

19. Microorganism according to one of Claims 16 to 18,
characterized in that it i1s immobilized on a support

such as activated carbon.

20. Microorganism according to one of Claims 16 to 13,
characterized in that it is packed in a water-tight,

air-permeable container.

21. Use of a microorganism according to one of
Claims 16 to 20 for processing water, in particular in
a method, a bioreactor, or in a water processing plant

according to one of Claims 1 to 15.



