Surface-treated cal cium carbonate for binding and biorenedi ating

hydr ocar bon- contai ni ng conpositions 5The invention relates to a

sur f ace- tweabs2eaBci um car bonat e for bindi ng and bi or erediERRoRH65251

hydr ocar bon- cont ai ni ng conpositions, to a nethod for binding and

bi or enedi ati ng hydrocar bon-contai ning conpositions as well as to the use of
surface-treated cal cium carbonate for binding and bi orenedi ati ng

hydr ocar bon- cont ai ni ng conpositions and to a conposite material conprising
the surface-t r eatfees-tIgutedgalqivimcamopein derebindiag andhiersecdi sy ydrcarbenng
conposition. Pollution of soils und water with

wat er -i nsol ubl e fluids such as cé%%%gmﬁéoﬁgﬂgg%%§|3|ng hydr ocar bons has
posed a serious environnental problemall over the world. In this regard,
hydr ocar bon- cont ai ni ng conpositions such as crude 150il contribute
significantly to the contam nation of sea water and soils, while refined
pet rol eum pr qiiGlenfie RiAS G30HaBEeAY HLRR dHfhnat e%reﬁl‘ﬁhm fugh and ot her
refined petrol eum products are t e nost frequent po | ut ant s “of ground wat er
and soils. | |b1qmafnedlamnh@lnydrmalrbcmp¢dntasnmgcd)mdomgorrsetoeeameﬁlodifordnmﬂeg and from

tankers, offshore platfor dri and we spills of
et ned pet r ot O DSl ERe sERpRT GOt B AT pe such as
bunker fuel, s@ifadehecasisl dalcu% c@ibbMaté ESribHeding aﬂ@&bﬁen%dhatﬁgw&dﬁﬁmeﬁ- an
increasing problem In the art, several approaches f hé renedi ati on of

hydr ocar bon- pomtlaunnlmqmmsmogﬂemﬂ tost eoviflosite gxamnblcqmpresrmg heautipedreatadd shore
l I Nes ha\fgn e‘IC PII%’ OEP e an'fioa h 2(&'% Oaflr-](goen'talllllrlllg \981’111)?%_I 1011

hydrocar b roach i nvo e addltlon of sinking
agents in the forn1of enuIS|fy|ng agents and di spersants in order to bind
wat er -i nsol ubl e fluids _such as crude oil and to keep the m xture of sinking
agent and cr d@Butéen OfsSQ!;lE)éﬁ@ié’@teif Ar gieund sataRady watpginselblgglueds soph iS 353 945

el ates to A dRRAtHLALORET NRaBoRChIalaUM BERINGH, o Blgdagr adabl e

emul si on whi ¢ rrngin eump act
wi th wat er ant oasr thrm}o@]ldf m ﬂhg; regnmdwdmcafbommtaumngl gcmp@mtﬁom mudlﬁast@uw
parts by mel gt of .a m.cr.Q-organi sm nutrlent cone%55|ng nDI%

cel | ul 0sé> a oY FgaFibyLeten gy fe algeaomananmnto &5 Walet andysoils o higsiein
anmoni um sal etr @uﬁrﬂr&ﬁl’ctsas'ﬁcl‘;f‘ggd%a%oﬂﬁ@/a91at1¥1'1 ﬁ%?%ﬁmep@uefitﬂrﬂtﬂ& ﬁ’neﬁo parts by

wei ght of a ace tension ci ng conponent Is an al kali or

al kal i ne earmhuubmmmn3hmmzaﬁdwduwmﬁw$&mtpdmumMHDﬁgMunén@mramﬁmuhlBlIlcate,
potassi um particular, oil spills including releases of crude oil from tankers, offshore platforms,
drilling rigs and wells, as well as spills of refined petroleum products and heavier
20  fuels used by large ships such as bunker fuel, or the spill of oily refuse or waste oil

have become an increasing problem.

In the art, several approaches for the remediation of hydrocarbon-polluted media
such as soils, ground water, sea water and shore lines have been proposed. For

25  instance, in the case of hydrocarbon-polluted water one approach involves the
addition of sinking agents in the form of emulsifying agents and dispersants in order
to bind water-insoluble fluids such as crude oil and to keep the mixture of sinking
agent and crude oil suspended in the sea water. For example, GB 1 353 945 relates to
a method for converting a petroleum product into a biodegradable emulsion which

30  comprises bringing the petroleum product into contact with water and an emulsifying

composition comprising: a) from 15 to 80 parts by weight of a micro-organism



5silicate, calciumcarbonate, sodium carbonate, potassium carbonate,
anmoni um car bonat e, di basi ¢ sodi um phosphate, dical ci um phosphate, and/or a
nono- or wokasyeo"smoni um phosphate, and c) a diluent, a&ot/EPRXR2/065250e
conponents to forman enulsion. EP O 617 991 Al refers to a nethod of
recovering oil fromwaste oil fluids and of renmoval of oil fromindustri al
wast ewaters, respectively, using water-soluble 10 polyners dispersed in a
concentrated salt media. US 2006/ 032828 -Al describes a process for renoving
oil froma solid wellbore material such as drill cuttings or water such as
produced by a subterranean formation include contacting the solid
material/water with an am no-substituted polyner such as chitosan and a

hal ogenating agent. GB 1,192,063 relates to a nethod of treating water

pol luted on hdirfeht dprate: Mblabsed) dell@los@ial sud@iticeai hyt€ Taydm, GhnS108RfAcE @S
applying to the oil or oil derivatives a mneral powder which has geen

treated to r &FIeISC an HYBPBIYHLEI teabIMiNSy & HYWe dpdebyinassarfeny 18k 5

aggl onerat e il . O] i i: , ng a specific
aravity qr catit PRaRRAESta SRk Mchredlcil coriBREHAMER B, o The

wat er. 20 | nakahirelearth metahsaltsind @ampeib@rcaldidr silizper @alatin bikisatt e tadivant age
that the oil, e.g. froman oil spill, is relatively quickly rempved from
the wat er > suPtiggE: HCIURCGIEIRERIGSAIHM FRTRPLAE NOASSPRIGARRPIAGeHMMOAN™SI | in t he
water and pr @ygBhste, dib4o sodidhY FhAHRSEMNCAAUSHhaA, aRBLAE Bdho SHQiBastd NeS
to a great extent. 25 However, this approach often causes probl ens because
t he suspendedmmonium@hespimpici sidg atheente spbwiNivgtheicokipngerag®norrand oi |l is

consi dered as_bei.n j r.several marine organi.sns. W th consequent

i gner rort aFTEpaEed ¢ O AT g T Piehodor 3t iRy L MhiER SR AR shes
and a consequgibf finfvdl SRBICRoBfind 8L GakeIuea], rRptaAneE, Bfing hatchRsILBR
environnent for several years. Furthernore, the susPenS|on of the mxture

of sinkiAg agelymandisprirsed;in atcpacensratodasple media. bins2006/032&25Aedestitibes ¢ but i on
over a wide area b h ea rrent, a th . th i y eou
o Tects can SR e kBEeETgSHIL Gt ford BiBrialdley AL SRAVAMMAIE WA | 1o/ &

the utili zatisath &fprodic@dy g30bteABnGH thrnasiobasdledd @naktn@thgaslief f ective in
bi odegr adi ng petrol eum and petrol eum products by inoculating the polluted
medi um wi t h fHECTRESEEE T IheanAnaperbdlitedrBolymsF suchagshiosapandazs3 122 10
relates to anm.,i I r &8B! o3 ] | I at.l d for
cl eani ng- up $g§gg§%%%€g§gﬁggléﬁ)bet?gPS%#??ggﬁgkggﬁﬁggﬁg%g%g8ﬁ§F§%§ﬁated
or gani ¢ $6| vénterfadd®/iA0di0 O8I0 A&HvahiRes whiah esmpas@ applyaigioolic @odaihi a

si hwensi s that .may be used to sequester and/or pi odegrade hydrocarbons. WO
2011/ 060107 _ﬁPﬂYaé?’Vﬁ & npigera REIE S5 i brehieett ‘ioéﬁn‘g"{/éttq@%%gﬂ@cﬁét hods in
whi ch al gae ingr@hPMMBphdbi@ whereby an agglomerate of the powder and the oil or oil

derivatives, having a specific gravity greater than that of the water, is formed and

sinks through the water.

20
In a medium such as sea water, this approach has the advantage that the oil, e.g. from
an oil spill, is relatively quickly removed from the water surface by suspending the
mixture of sinking agent and oil in the water and prevents, thus, a hydrocarbon
pollution of adjacent shore lines to a great extent.

25

However, this approach often causes problems because the suspended mixture
comprising the respective sinking agent and oil is considered as being toxic for

several marine organisms with consequent higher mortality rates for e.g. sea birds,



15 phot obi oreactor with nutrients supplied froma nutrient system EP 0 962
492 Al relates to a conposition for use in the biorenediation of soil or
flui ds combanitaved by organi c conpounds, conpri sing chiPCirErPacnd/oes2s1
derivatives thereof and m croorgani sns. WO 2007/093993 A2 relates in
general to the field of hydrocarbon degradation, and nore particularly, to
environnental |y safe bacterial conpositions 20 useful for cleaning and
treati ng hydrocarbon-contam nat ed wat e -and surfaces. US 6,057, 147 directed
to an apparatus and nethod for enhanced biorenedi ati on of hydrocarbons
removed from a contam nated object conprising: (a) a basin for cleansing
sai d hydrocar bon-contam nated object, said basin having a neans for

i ntroducing a recycling biorenedi ati ng cl eani ng sol uti on (NATURES WAY PCTM
25f or washi ngnaginle th 2 &6 tind AsiBANS afcOfisedti@it dishgbsite df #2l deblogitaf bamcsai d
basin into a hiochanber reservoir and a neans_for screening particles from
sai d sol uti oRf thsgRarestanyirppmentday spverak eeaysifprthermere.ghe supensiaasdthai r  havi ng
a means f or LAUREL 6t né: Q%Etnli Qﬂd &?ﬁlvﬁggeagxgamf Al 183 easiémﬁbétﬁ)rn REFAtI g
said solution, nmeans for-agitating - sald solutron, an outlet nmeans to
a plurality ofidé arch by shefaaeard curtcar hind) tisal the dadtdnvapcoadeffattsatanseibs f rom
said filters and neans for renoving filtered sedi nents. WO 2008/ 015688 A2
refers to’a Bgﬁﬂé NYLMBERRod for treatment of hydrocarbon contani nat ed
soi | enpl oyi ng novel m crobes which are capable of decontam nating 5

hydr ocar bon contam nated soil having free flowng water or in slurry form
or havi ng | a\getlamepproadif cogsidemsitiee utlBado 8f BROGZanismslsiwblas begeria and

m croor gani s hayd excel | ent. bi odegradahiljty and t hod for the

b1 o oo at | QDR BT Lok hodsPti B Ea R b potolon ety Peruftin B
Rhodococcus WwoRkted hMi@naith thd\kehpektidO BicrBathRilsing, FRexRAPLOCSGCISS, 122

aet herivorans CNCM 1-4089 bacteria, capable of 10 degrading multiple

pet r ol eudd conglaigntpsan in s¢btharmely Frhaageenissolititmedinton mRtho8dandenim-r ef er s
to a carrier for.sUpROULL ST AORIAN SR ol FRALASIELIASE Y SRR Ling

t he nlcroorgaﬁlsns oroUee Y eSOt e e |é¥%on, aV|%g poré%, and ‘holding a

nutrient in twe 2000080266 ARkdgecatoriitiaiest Gholonlayevansts At ey e Bed P
0962492 relates to the use of chitin and/or derivatives thereo

5 f as
bi ocat al yst s SeRucHrhid/enledegFaicthydrosaibppg; WP 015061 WAt ecfers imalgde and
protect the ] 1, G i . ] . i of emedi ati on of
soils and fI%%%@ﬁggﬁ%gg%ﬁgﬁgﬁﬁﬁgg%ﬁ%gﬁﬁ%ﬁggﬁggﬁﬂﬂé%%ggﬂ%&?gﬁ%g the addition
of chi ti n5anghotobibecactomtviithasittidnes @pplitdfremi adngoedtsysad. EP 0i%98 4B wdver, t he

activity of nost of the bacteria capabl.e of biodegragdi ng hydrocarbo
20product s i SEIBES{O ¢ porRasBnApT psdn Mrdiemeditirn P %gorof?mﬁ%%ﬂnmﬁneteg

nutTients ar gy loRoRESIdin@PlchBlisihBEIES and/BkBeri AEL nERBF akondi i ons such
as at varying tenperatures and imTted nutrients the obtained action of

such bact eri anicworgansoreWEa2eE/ 01908 A cickids it geinaldd theafield pf hyrdabcarbon

bi orenedi ati on of hydrogcarbon-pol | uted nmedi a sugh soi l.s, sea water,
oround viat er SHHAREIN,PREROBITT LS e onB ey siiE pacter s mppgtigns

conti nuogs neechuf BF cRhiiE BA tr¥RingBiyardcatbona0HtafRh NEHS afe hndivreicg AN

bi orenedi ati ng hydrocar bon-contai ning conpositions, which provide a better

per f or mance R, ldidseptad toen anpiaeates anddnetbedivg snbangedbbeannddiation ofiecr ease

the hydrocarbons removed from a contaminated object comprising: (a) a basin for

cleansing said hydrocarbon-contaminated object, said basin having a means for
introducing a recycling bioremediating cleaning solution (NATURES WAY PC™)
25  for washing said object, a means for draining said solution from said basin into a
biochamber reservoir and a means for screening particles from said solution upon
entry into said reservoir; and (b) said reservoir having a means for temperature

control between 90 ° to 112 °F., means for acrating said solution, means for agitating



5 - concentration of hydrocarbon-containing conpositions in sea water,
ground water, soils and other nedia to be treated. This and ot her objects
are sol vealohyitthevisubj ect-matter of the present inventi @QT/ERAcicositshg to a
first aspect of the present invention, a surface-treated cal cium carbonate
for binding and bi orenedi ati ng hydrocar bon-cont ai ni ng conposi tions having a
degradation rate for the hydrocarbon-containing conposition of at |east 25
% based on the total weight of the hy&rocarbon-containing conposition is
provi ded, wherein at |least 10 % of the aliphatic carboxylic acid accessible
surface area of the 10cal cium carbonate is covered by a coating conprising
at | east one aliphatic carboxylic acid having between 5 and 24 carbon atons
and/ or reaction products thereof. The inventors surprisingly found that the

f oregoi ng pr ggidgbluaies,ehtiutigt ndarshe a plesgtof EhcRventil@ihg¥atvdolia Hnain
efficient binding and biorenedi ati ng activity for_ hydrocarbon- containing
conposi t i ons IHpidNeasdom said fifters aneypapy for KROYIBE flfeied sedidicnih WEht ai ni ng an
anount of hy ) i & fﬁfﬁh 0 nt of
hydrocarbonsQpﬁgg[%%?ﬁ%%%%%%?ﬁ%gﬁfggg%gr oﬁﬁ%%Fpﬁ%g%nﬁgrluﬁ¥%ﬂ?§ined by the
sane net hod boitamidafeloilcoqiedhg ngvdl imivwobés whieh ater dapaide bf éabetindadtmigum

carbonate, 2 re precisely, the inventors found that the binding and
bi or emedi At i %gy%eﬁbw entppiatdapd barpg <6 SRPATIIAGT %‘ﬁ*ﬁ&%@t{% rOAWNBe
i mproved by @arg%ﬁbﬁ&mo@%gdgfe@aﬁg 20082054 AT HREBSERRIGH ML Heaned

aliphatic carb 't c acids. shou e understood that for the
pur poses of thellonidzedagridabiny axha miethwdffor thehiargm@batiar efeilkepngarninated

fol | owi ng neani - nate (P and/ or surface. g | ci um
carbonat o (v W0 263 &1 s b Bke e i ERe TGN FOSE Che
present invemhétoa,iod RAoGloetHMGRI-HORME ENUNIGLANRY bhEtem, Rapabl@br sour ces,
such as linmestone, marble or chalk or dolomte, and processed through a

t r eat ment 0 sudhgradingmuidplagetrelenmenimpguedidn seluspn dtaqueniszdfigetty Y wet  and/ or
Y Process. (595 RXRRlGs (DY RAMDs Sa L PG L Sh A R b erizedy

"Precipitated cal i umTcarbon ng o he  pr Ssent

invention is sapoytiids inZiedor@hBiisdbr usgen esidtdmedtioa) e thdporey, esd Roltai on
foll owi ng reaction of carbon dioxide and |inme in an aqueous environment or
by preci pi t aRilg#1@t ingthe apeep QrPeiRg 2 e Isahier dhq misresganiens. FRRA0AHI2 relates

" Sur f ace- modi{ {24,sC 8 Gl ERELRRNREEVes thereof as biocatalysts or biostimulators to

15  stimulate, accelerate, enhance and protect the growth of microorganism and a method
for the bioremediation of soils and fluids contaminated by organic compounds,

comprising the addition of chitin and/or derivatives thereof to said soils and fluids

However, the activity of most of the bacteria capable of biodegrading hydrocarbon
20  products is best if temperatures and concentrations of inorganic nutrients are in
specific optimal ranges. Thus, under real conditions such as at varying temperatures
and limited nutrients the obtained action of such bacteria is in some cases insufficient
to obtain an optimal bioremediation of hydrocarbon-polluted media such as soils, sea
water, ground water and/or other polluted media.
25
Therefore, there is a continuous need for alternative materials and methods for
binding and bioremediating hydrocarbon-containing compositions, which provide a

better performance than existing materials and methods and effectively decrease the



10 (MCC) in the neaning of the present invention refers to a natural

cal ci um carbonate and/or precipitated cal cium carbonate obtai ned by

reacti ng wo 20ixd20as aci d and wi th carbon di oxi de prior POTHEHPROIROERATr at i On
of the surface-treated cal cium carbonate, wherein the carbon dioxide is
formed in situ by the acid treatnent and/or is supplied froman external
source. 15 The term "surface-treated"” cal ciumcarbonate in the neani ng of
the present invention refers to a grouéd cal ci um carbonat e and/ or

preci pitated cal ci um carbonate and/ or surface-nodified cal cium carbonate

t hat has been processed with aliphatic carboxylic acids through an
additional treatnent step in order to render the surface of the 20 cal cium
carbonate particles nore hydrophobic. The term "aliphatic carboxylic acid"
in the nmeani Renhtrhtiéh éﬁt@ﬂ&fbﬁrﬁoﬂ%ﬁtaﬁrﬁﬂ% t&thpdstidng i bdaal Gbit gffuad ivatd?l anched
chain, saturated, unsaturated or alicyclic organic conpounds conposed of
carbon and hyeilodemthaanedipiogieireateonpound further contains a 25car boxyl
group placed at the end of the carbon skeleton. The term "aliphatic
carboxylic acid accessi ble surface area” in the neaning of the present

i nvention refldissandotiidi@bfarsfade olafd tyhhe cabjedttmteanbtiegrasepainténtioa. t hat is

7 - accessible or,_ exposed to the aliphatjc carboxylic aci pplied by
coating techrigersR Spispediel henrheat HEFLIOR, & BEFRCadIeR FebiHi sed bed

spray coat i ngarthlis (AR bilPbioR iR, A5 8IoEhiBenRbn ARy &fsRhlok, coat | ng
and the |like and thereby form ng a nonolFayer of aliphatit carboxylic acid

on the surf abeviof atdegradatiani nate fomnthisdiydtosarbpaicontelneng ¢ampdsit®nrod gailedst 2i5t

shoul d be noted that the anmount of, aliphatic carboxylic aci.d requi.red for
Pl satur ac orastmbe S fobdiid dhBRg e It epRadtlit B HNEREy o0
concent r at i ORyheldi® REkast 20960t thataliphdiclcdBbdx§RNadE 16208818 saFaddirda dMBE €by
formng bilayered or nulti-layered structures on the surface of the cal cium

car bonat é0 parceicimecarBngte wsavirey by a corttermonarismgst éapt ae atiphatid y cal cul at ed
by the skill er.son.. ; based, 10on th | i i on of, Papirer chul t z and
et Cour . CRABSYROLd RATRE bSO, § Fy BYBULSRLLBR fhioERRLAGT prodGRL! 2 &

"reaction proeghedfs” in the nmeaning of the present invention refers to the
products typically obtained by contacting a ground cal ci um carbonat e and/ or
a 15precipitated cal cium carbonate with an aliphatic carboxylic acid having

between 5 The inventors surprisingly found that the foregoing product according to the present

15  invention provides an efficient binding and bioremediating activity for hydrocarbon-
containing compositions and leads thus to a hydrocarbon-polluted medium
containing an amount of hydrocarbons that is at least 25 % lower than the amount of
hydrocarbons in a corresponding hydrocarbon-polluted medium obtained by the
same method but without contacting it with the surface-treated calcium carbonate.

20  More precisely, the inventors found that the binding and bioremediating activity for
hydrocarbon-containing compositions can be improved by a calcium carbonate that

is surface-treated with defined aliphatic carboxylic acids.

It should be understood that for the purposes of the present invention, the following

25  terms have the following meaning:

The term "calcium carbonate” in the meaning of the present invention refers to

ground or natural calcium carbonate (GCC), and/or synthetic or precipitated calcium



and 24 carbon atons. Said reaction products are preferably formed between
the applied aliphatic carboxylic acid and nol ecul es | ocated at the surface
of the grwordigabaBum car bonate and/ or the precipitatedPcalEprunioczsbonat e.
20 The term "hydrocar bon-contai ning conposition” in the neaning of the
present invention refers to a conposition conprising at |east one type of
hydr ocar bons. The term "hydrocarbon”, as used herein, refers to straight
chain, branched chain, saturated, unsafurated or alicyclic organic
conpounds conposed of carbon and hydrogen. They include the al kanes,

al kenes, al kynes and aromati c hydrocarbons. 25 The term "bi orenedi ati ng" or
"bi orenedi ation" in the neaning of the present invention refers to the at

| east partially renoval of pollutants by using m croorgani sns. 8 - The

t erm " degr adahibenatt @REC) ardl/drharfaeambdific@taltiven QirbSRIS (MOERNMGrédcor r esponds
to the reduction of the ampunt of hydrocarbons in the

hydr ocar bon- €8lktugt parhePatotpé LR die Meargoighe Brpyent pventien Bodidldien of the

i nventive sur, 5%8@ ath 58&@;%9 o fAH SERERCARE G itheSBRP %Arﬁf%%rtcﬁalﬁ or
correspondi ng rocarbon- cont al ni ng cohp05|§|on conital ni ng

surface-tr eatdelzbnﬁwL endiprocasstxbthadugsh a tre%ﬁﬁérh@ﬁclﬁ&@ﬁtdnfgf sctrb@mpg ﬁﬁiiéastt

invention_is directed to a ne&p gﬁjor di ng and bloreng%;atln
hydr ocar bon- FEREANANELY @o¥Rs G8sVPT st‘E?é?rg?li SRAYIS BE MBS Bl HEFlABX eps:  a)
providing a Q)ﬁ%ﬁ&a“ﬁ%&gﬁ&’t@& 2h RN £BSMRAS éPC@ﬁ‘m ) nRGLAM Q;lf'ﬂ&b frB&nat | east

one surface-treated cal ci um car bonat e; contactin
hydr ocar bon- ¢orntomisrgyotepes matmabgemrdty (ds)talvu:d by plh:elpltatlon followmg

surface-treated, .cal car bgnat e .of .ste for .obt ai ni a conposi
TBrmteri al - cSSHPGPhy oM GoROr AACHRE S 4 Babur ShimPLRRDbNS Be iR SR

hydr ocar bon- gQafcaind hﬁ@c&@éﬂh@@ioh's@ﬁ‘rce kd whisr PREffRdcL RgdifiB@taltfugh carbonate”

hydr ocar bon-cont ai ni ng conposition is crude oil and/or a refined petrol eum

product 31 e¢M&& )in tm merning @ﬁibe p@ﬁfpﬁ iyjengoy U ithe nat@lraé §@lp1uﬂu@rbonate
20avi ation f %ﬁd/bl{ 1%91&)?5' eld %al(&um c &E (gtﬁal%?(g P}Z}eat&tﬁlﬁ w1t a]n a%ld and Lith further

preferred th i's carrie coverlng t he
surface of tfd@rbbﬁd[di@c&fﬂiﬁﬁ-t@ﬂi&tpad:mreﬂﬁ)n(‘(ﬁmmlrﬁab@&eﬁfsd sflleuanﬂ)arwnm t he

surface-treated cal cium carbagnate of step and/ or m xi ng
hydr ocar bon- SH§FAR erf@f@@r%@@dét iscfﬂméﬁd 1§t55b b&)th%%tr@%@e%kﬁnﬁi@éé& fupebedkd
cal ci um car bepat &, 8fieShERuPR:: is also preferred that step c) is carried
out in
15

The term "surface-treated” calcium carbonate in the meaning of the present invention
refers to a ground calcium carbonate and/or precipitated calcium carbonate and/or
surface-modified calcium carbonate that has been processed with aliphatic carboxylic
acids through an additional treatment step in order to render the surface of the

20  calcium carbonate particles more hydrophobic.

The term "aliphatic carboxylic acid" in the meaning of the present invention refers to
straight chain, branched chain, saturated, unsaturated or alicyclic organic compounds
composed of carbon and hydrogen. Said organic compound further contains a

25  carboxyl group placed at the end of the carbon skeleton.

The term "aliphatic carboxylic acid accessible surface area" in the meaning of the

present invention refers to the surface of the calcium carbonate particle that is



25 that the weight ratio of hydrocarbon-containing conposition and
surface-treated calciumcarbonate is from10:1 to 1: 100, nore preferably
from 1:1 wo 201360Q0918ven nore preferably from 1:1 to 1:25ram@reezivei2sef er abl y
from1l:1 to 1:15. It is even further preferred that the nmethod further
conprises step d) of contacting the 9 - conposite material obtained in
step ¢c) with a conposition conprising at |east one m croorgani sm capabl e of
degradi ng at | east one conponent of thg'hydrocarbon-containing conposi tion.
It is further preferred that the at | east one m croorgani sm capabl e of
degradi ng at | east one conponent of the hydrocarbon-contai ning 5conposition
is selected fromat |east one strain of bacteria and/or fungi. It is
preferred that the at | east one strain of bacteria is selected fromthe
group conpri stagsiPrRYEkkedrag tethe aﬁpmmﬁhc Rs @ ustnfed Wyeoh i techniques
AC|netobacter Vi bri o, Planococcus, Actinobacterium Arthrobacter,

Mar i nobact er Knwwp kg thsskilgd peml@ ﬁ%h&ﬁﬁlﬁhﬂuldwé kod siyax @@tmanhotw%%t&ger i um
Nocar di a, Ba%bl'vbﬁ{ ss&t%dg SUED] acte c%mm% CREEUR th grium

Sar ci na, Streptonyces avo nt onobnhas an xtur s t her eof
nor e pref er ablonoiayesel Siphatit farlboxrylibacigronupe aofier bfthegakRaye barbbeat er
gl aci ncol g, AC|n?tobacter caJcoa iélcus AC|netobact§%g%aeca

m xtures ?hePawcla {n this regard) it shpuld, be nefed that thegmayat o afiq cay M@@@ﬁldd) are

carried out %dglﬁ'ehMH%htﬁraQ{on%?%%E@sk%le éutffabéa@h %sode@i'h@cfl &L 4 8dnbRGL: Step
15c) and/or step d) are repeated one or nore times. further aspéect of the

present inve nonc@ntra@ond H@mtr eondeotratimms dlswes w@h bt lkkosuap a@éiluerelat fodmom ci um
carbonate for.bindjn nd bi orenedi ati ng h ocC on- c.ont ai ni

conpos: 1§ ons PRI R Y agd SR AN e Do e T B RGO arihac o 1 s
used in soil SudPERac MM IoncAHBEL é’éﬁt‘t!%rreadfi hlcORERS by thOKifled h&IESn, based
containers and/or reservoirs. A still further aspect of the present

i nvent i oh0j s odithepubdigation ef Hﬁ@rfplbé;dtllétzrmﬁélﬁir%hl (Ewrreriym dg Viohe20, No. 12,

surf ace- treatgd ﬁﬁ ﬁb%”kﬁ% bonate and a hydrocar bon-cont ai ni ng conposition
25 When in tRE | owi hg reference is made to preferred enbodi nents or
technical details of the inventive surface-treated caIC|un1carbonate for

bi ndi ng and bi orenedi ati ng hydrocar bon-cont ai ni ng conposi tions, is to be
under st ood t HA¢ term I@acnotllﬁ clsr BY e megnisgied dicrrspieat @wertt@élﬁﬁfeé%qo thrét ails

also refer t r&c{ﬁ%ts 3 b}%%aIH&{ lb}pgonft&lﬁﬁg ALY ARG 'c%gﬁﬁ? h@d/bng

hydr ocar bon- ontaln onposi ti‘ons, i-nventive use o
surface-f eatpe@l:im'atadl aatmmm clxboadte warh anelliph@se daobdxlylic acldmasihg betvakcrSi al

conprising the ce treaged cal.ci um car bonat nd_t he
hydr ocar bon- 86@%% PG HoBGeP A Heh B Iand e BTty fogmed Setpegen e
appl i cabl e) . ahfiicd QphSrEERbSylib bieiti$ing BlolQMesliB@ked at the surface of the ground

calcium carbonate and/or the precipitated calcium carbonate.

20  The term "hydrocarbon-containing composition” in the meaning of the present
invention refers to a composition comprising at least one type of hydrocarbons. The
term "hydrocarbon", as used herein, refers to straight chain, branched chain,
saturated, unsaturated or alicyclic organic compounds composed of carbon and
hydrogen. They include the alkanes, alkenes, alkynes and aromatic hydrocarbons.

25
The term "bioremediating” or "bioremediation" in the meaning of the present
invention refers to the at least partially removal of pollutants by using

microorganisms.



the inventive surface-treated cal cium carbonate preferably conprises ground
cal ci um carbonate and/or precipitated cal cium carbonate and/ or

sur f ace- nw0i2bizadowal ci um car bonate, al so the surface-trearaP2ealosizam
carbonate provided in the inventive nethod, the inventive use as well as
the inventive conposite material preferably 10 conprise ground cal ci um
carbonate and/ or precipitated cal cium carbonate and/ or surface-nodified
cal cium carbonate. According to one pr§ferred enbodi mrent of the inventive
surface-treated cal cium carbonate, the surface-treated cal ci um carbonate
conprises ground cal ci um 15carbonate and/or precipitated cal cium carbonate
and/ or surface-nodified cal cium carbonate, preferably ground cal ci um
carbonate. According to another preferred enbodi nent of the inventive
surface-treated cal cium carbonate, the source of ground cal ci um carbonate
(GCC) is selected frommarble, 20chalk, calcite, dolomte, |inestone and
M xt ures t herldgfterandiesiadption f3kes dn Hicraeanineceftes RivPA HSAERTECqTREIRNGS 40
selected fro itic
nlneraloglcaﬁhcrggggpqgggﬁgﬂnkgggrdﬁg&gﬁ&hqulgﬁ%ﬁtgﬂ%ggg gﬁﬁg enbodi ment
of the inventbmeositiol adtintG0editystly 2rcalitionrofeby bhoaaihe, sutfhe-seumédbateitmeat ed
caIC|un1carbon%te has a wej ght nedlanIHQ% E |e di anet er, d50 val ue of

bet ween 071 GRICAAHS %W%ﬁﬁrlsﬁ?&%?%spo OeRrhosHF OIS GOMRRT IR e

preferably bepysg (gﬁhﬁggngggdgg&uﬁy&ﬂ%&@mp preferably between 1 gm and
100 gm and nost preferably between 3 gmand 100 gm According to one

preferred enbodinent of the inventive surface-treated cal ci um carbonate,

t he coating q he sur f treated cal ci um car,bonat 1ses at | east one
' phat ¢ carYSAR PR biese Bt o Pkt 60p B P P 8eRbent anoi ¢
aci d, Shexanidrem6difhindBRESNIPbIh- &k Hnin ¢bRAPSiGoRC tSmp PR ifSlIAih g,

decan0|c acid, undecanoic acid, lauric acid, tridecanoic acid, nmyristic

aci d, peh@adé@aﬁ0|c acid, palnltlc aci d, heptadecan0|c acid, stearic acid,

nonadecanoi ¢ acj.d, _ar I COS id, beheni ¢ aci d,
tricosylic aciJﬂ Fﬁﬁ%ﬁ &ggﬁﬁgﬁ' %%¥ﬁ¥égxﬁh§géof preferably the
al i phatic car bowy btgidieg t:hel a8 lasd cﬁfétsaﬁfaéet@mtédﬂ@kgﬁmw@rtmﬁtaj &td ng of
¢) contacting the hydrocarbon-containing composition of step a) with the
surface-treated calcium carbonate of step b) for obtaining a composite

15 material comprising said surface-treated calcium carbonate and said

hydrocarbon-containing composition.

It is preferred that the hydrocarbon-containing composition is crude oil and/or a
refined petroleum product selected from the group comprising gasoline, diesel fuel,

20  aviation fuel, hydraulic oil, kerosene and mixtures thereof. It is further preferred that
step ¢) is carried out by at least partially covering the surface of the hydrocarbon-
containing composition of step a) with the surface-treated calcium carbonate of step
b) and/or mixing the hydrocarbon-containing composition of step a) with the surface-
treated calcium carbonate of step b). It is also preferred that step c) is carried out in

25  that the weight ratio of hydrocarbon-containing composition and surface-treated
calcium carbonate is from 10:1 to 1:100, more preferably from 1:1 to 1:50, even
more preferably from 1:1 to 1:25 and most preferably from 1:1 to 1:15. It is even
further preferred that the method further comprises step d) of contacting the



10oct anoi ¢ acid, decanoic acid, lauric acid, nyristic acid, palmtic acid,
stearic acid, arachidic acid and m xtures thereof and nost preferably the
al i phati cwoantsoeydiBc acid is sel ected fromthe group comsirgpreeg/oef2snyri stic
acid, palmtic acid, stearic acid and m xtures thereof. 15 According to
anot her preferred enbodi nent of the inventive surface-treated cal ci um
carbonate, at least 20 % of the aliphatic carboxylic acid accessible
surface area of the cal ci um carbonate-i’s covered by a coating conprising at
| east one aliphatic carboxylic acid and/or reaction products thereof,
preferably at |east 30 % of the accessible surface area and nost preferably
at least 50 % of the accessible surface 20area. According to yet another
preferred enbodi nent of the inventive surface-treated cal ci um carbonate,
the surface- to@pbsid mabtilwbttaidianabe) Withtah@mpoeitih ice@prising heRsst opse

m cr oor gani sm capabl e of degradi ng at | east one conponent of the

hydr ocar bon- MASOFEARISA] ¢7gable 9haesrading at 1aes epe rergpensnbalthp hrdrepsrben-

enbodi nent of ] ' SYr: - i :

ur face- tr ear Rl Boti ARfe! HERKEH IR REAPRIGred )
m cr oor gani s rugdpadl dgeldiregladi g @impoaastiof drehydesptanioneifinihfe

hydr ocar bon- cont ai.ni ng conposi tion. According.to another preferred

enbodi ment oFOTRESHIO Bieiogid Sign sideast PRy Een %%lraerealﬁ]aeggr Bowatle!S the at

| east one m ?E&@ﬂ’r&?fﬂhtstﬁb GARARbRe Qtffaiﬂ%%@c?érﬁgas gélﬁétgé%mqu gfo%meﬂﬁﬁkin f the

hydr ocar bon-cont ai ni ng conposition is selecte rom at st “one strain of

bact eri a and/Psychronwgier, Roewdordomg, Peeudebaceanoinhetcimpradfoeter.ddbembodi ment of t he

i nventive surface-treated 10cal.ciu arbonate, .the at .|l east .one strain of
bacter i a andfdeci 1@ abuigsge THEORETe: Nbropes s oM eugPad: ng

bact eria and/}\@éthﬂ@ﬁabﬁds,ew}ﬂ@%@z@ﬁ%z, M@%actﬁ%@?\@c@@i&, BLeNespreferred
enbodi nent of the inventive surface-treated cal cium carbonate, the at | east

one strailf ofBrodbacseriniMicselosotseonyebrcdiémyrSoupne Swigpiogiaes, 15
Psychr obact er;, Pseudonpnas.., Pseud .eriy Acd net ob ho : Vi.briaq,
i SN

Pl anococcus, cterium hr obac O0Si nus,

Met hyl onpnas froethdrepacongiristip) PsWobaateslusiivo lINOL@k &b Buctdpraldobiicus,
Brevi bacterium M crococcus, Corynebacterium Sarcina, Streptonyces,

Fl avobact er i finebreisbinsaelss addniueestheisof. figis sbil furthsy arofpresddhafsitep ¢)s

sel ected and step d) are carried out simultaneously or separately. It is also preferred that step

15  c¢)and/or step d) are repeated one or more times.

A further aspect of the present invention is directed to the use of the surface-treated
calcium carbonate for binding and bioremediating hydrocarbon-containing
compositions. It is preferred that the surface-treated calcium carbonate is used in soil,

20  sea water, ground water, flat water, shore lines, containers and/or reservoirs.

A still further aspect of the present invention is directed to a composite material
comprising the surface-treated calcium carbonate and a hydrocarbon-containing
composition.

25
When in the following reference is made to preferred embodiments or technical
details of the inventive surface-treated calcium carbonate for binding and

bioremediating hydrocarbon-containing compositions, it is to be understood that



20 from the group conprising Psychrobacter glacincola, Acinetobacter

cal coaceticus, Acinetobacter faecalis and m xtures thereof. According to
anot her pweferyeaienbodi ment of the inventive surface-t PeatEpdoicab2sum
carbonate, the surface-treated cal cium carbonate is in powder form and/or
in the form 250f granules or in the formof slurry. According to yet

anot her preferred enbodi nent of the inventive surface-treated cal cium

carbonate, the surface-treated cal ci um!@arbonate is incorporated in a - 13
- nonwoven fabric. It is preferred that the surface-treated cal cium
carbonate is incorporated in a biodegradabl e nonwoven fabric. In the

followng, it is referred to further preferred enbodi nents of the present
5invention: In accordance with the inventive surface-treated cal ci um

carbonat e, athdsepadferidd Sawidirhbas at fephidtdl deds bigx ydfectoakd GhvarbRsadthdE
surface area of the calciumcarbonate is covered by a coati ng conprising at
| east one al ifpyHeding ang biesgmadiatig hydrpgoibeg-cootapergeppositiong, tha invartsen at ons

and/ or react hgéo%ﬁgﬁ@éc%-t¥£gerd%%¥ciu$ RaB0RtPLEYEN hE tﬁgp&ﬁg{%tr@g?a)té%gl ci um

surface-treated cal ciumcarbonate corrlgrl ses groun

car bonat e ( Gc@npasing fleciupiatatreaed odlciapntabiginke)and ahchydio calidmocwmb@s{tidaC) or
surface-npdified cal ci um carbonate (MCO) . | not her preferred

15embodi ment detiped hiigin 4pd vice yqEsa desdar & Wlﬁ%@oﬁa{]@é CEHRIF IS BSCEOHithtur e of

at | east two GahClHMCRRQANALES! c%&“di&ﬁtc%oflét@?}%bng%% FREs Mind EMbium

exanpl e, the surface-treated cal cium carbonate conprises a m xture of
and PCC. Al t earbaniate ehd/or prieeipgate adetunr eabewtcaldairyomfez-botiéite cdompr i ses a

m xture of GCC,an .. Alternativel .the surface-treated .cal ci um
Carbonat 6 cofFPEE SRR PYITiee 59 eTRRHONRIE P 457as By Barir Ty
preferred e!’dﬂ‘ih@lhdlﬁ Me int d¥@ive UE /CReIt £ EBE ﬁgzeﬁﬁdzecédiﬁ@déﬁ;é ﬁﬁf@iaﬁ%&%wlyses )
ground cal ci um carbonate. 25G ound (or natural) cal cium carbonate (GCC) is

under st 008 t somerise gratnd edl¢iymoachonpicrgdfos practfitated|celcinm eabperiased/omi ned

from sedi nentsgrge[rgg(ﬁﬁeggqgiu ScaJrlBoql%ﬁet. one or chalk, or from nmetanorphic
mar bl e rocks. ci um carponate is known to exist as three types of crystal

pol ynorphs: calcite, aragonite and vaterite. Calcite,
According to one preferred embodiment of the inventive surface-treated calcium
carbonate, the surface-treated calcium carbonate comprises ground calcium
15  carbonate and/or precipitated calcium carbonate and/or surface-modified calcium

carbonate, preferably ground calcium carbonate.

According to another preferred embodiment of the inventive surface-treated calcium

carbonate, the source of ground calcium carbonate (GCC) is selected from marble,
20  chalk, calcite, dolomite, limestone and mixtures thereof and/or the precipitated

calcium carbonate (PCC) is selected from one or more of the aragonitic, vateritic and

calcitic mineralogical crystal forms.

According to yet another preferred embodiment of the inventive surface-treated

25  calcium carbonate, the surface-treated calcium carbonate has a weight median
particle diameter dso value of between 0.1 pum and 250 pum, preferably between 1 um
and 200 um, more preferably between 1 um and 150 um, even more preferably

between 1 um and 100 um and most preferably between 3 pm and 100 pm.



- 14 - the nost common crystal polynorph, is considered to be the nost
stable crystal form of calciumcarbonate. Less common is aragonite, which
has a di swoevs/a0918| ust ered needl e ort hor hombi ¢ cryst al PeTmpetanes2sVat erite
is the rarest cal cium carbonate pol ynorph and is generally unstable. G ound
cal cium carbonate is al nost 5exclusively of the calcitic pol ynorph, which
is said to be trigonal -rhonbohedral and represents the nost stable of the

cal ci um car bonat e pol ynor phs. Pr eferé%l'y, t he source of the ground
cal cium carbonate is selected fromthe group conprising marble, chalk,
calcite, dolomte, linestone and m xtures thereof In a 10 preferred

enbodi nent, the source of the ground cal ciumcarbonate is calcite. The term
"source" of the calciumcarbonate in the neaning of the present invention
refers to the naturally occurring mneral naterial fromwhich the calcium
carbonate is obtained. The source of the cal cium carbonate nmay conprise
further nat ursCPEAIMESEEREDFS ?@edc@ﬁmﬁ@@félﬂﬁclm%@wﬁé@ﬁ@@r% hgakowat e,
o bk Gne AUl 1P 0R! bl OBl LEENBLAN Sl ona kBB UL ARTEL S
cal ci um carbonate conpriseS a precipitated calciumcar bon (

car bonat e po Iayplmtmhmrhm@lﬁ@ﬂ&’@ectt@tbﬁomfthe prouup cbusdeingiof pamtdmdw adidf o
calcites, s stabl e phs of the aragonltlc- 2tye V\/mch has an

0
ort hor hor’rﬁl c, e’&’élpéﬁﬂcéf} %P@%‘?lﬁlac@h%@m%% HOREREH aFdAdscdiaie #9d: type, whi ch
has an even Hlﬁ&@cranék%pﬂdl lahMc LOaNTAEAAON deft, mipRdhdil eﬂe‘ﬁfhtdeéa Ghid (s may be
identified according t heir characteristic 'x-ray powder diffraction (XRD)
peaks. PCC syalnhits a@drmadcmmmﬂoyd otsetc smdynoaﬂaéqmndmetamd prdudigiacal i on

reaction that includes gl%seheﬁ)lpof conta Iln arbon di. e.wWth ution

of cal ci um hy@?3%q°4&s 22 éflfie‘incB%V ’ﬁgac EH%CFP&F}“ F‘B PHét&reéﬁﬁlf‘rTB‘? mng an
agueous sus D?Pe?[‘er%ly%e gladatib BuBsk FR ach ﬁ@el@&@&‘ﬂoﬁﬁth@lgfd%%edohﬁﬁmgad{d t he
suspensi on of which is commonly Known as mi| endi ng on the
react i onl@on@rteneingcid ﬁ¢0§n@@@01éahua@Q@é;m}/mstmaaCid;mlmlbqa n@d jtepeicididag bot h
stabl e and un ; 0

t her nodynam c%\c ylcuans?a e )%érl%cs:lthuerrﬁoggr on%fg%e%aﬁ)esf{h%ghgéﬁ C%rb 1}‘?%‘ddto in
the context ofsclddecdni@n et grony edisistifg oPRigristiahdid, palminidac & g@@hd QidEman

synt hetic cal ci um carbonate products obtained notably by carbonation of a
siurry of cal¥ruRsHYIEdXi de, comonly referred to in the art as a slurry of
lime or mlk of linme when derived from 5finely divided cal ci um oxi de
particles in water. Preferred precipitated cal ciumcarbonate is sel ected
from ar agdni tAccordugd terandbiher preferi@ld entbodinminn ef thic agionéil e mrs?a&t:aﬂeatfedrcmhm

m xtures thereof 10 Additjopall r. al.terpativel sai d GCC.or y be
Surface reacCaROPECHHIGHE o hat disaliyas Fabovicaeth C&%S@M%Ce W&ﬁ{ﬁa s
materi al C0maﬁllcﬁﬂn{learﬁﬁﬁtéi@%%rec?%a%Bﬁnfg%ohﬂﬁ@ldg% Sas@inelfipRitidartial l'y

crystalline, non-carbonate cal ciumsalt "extending fromthe surface of at
| east part ofcaltheyluaaomd anV @aciboatpeodustsahersef; bredaably at least 30 % of the

accessible surface area and most preferably at least 50 % of the accessible surface

|CI um

20 area.

According to yet another preferred embodiment of the inventive surface-treated
calcium carbonate, the surface-treated calcium carbonate further comprises at least
one microorganism capable of degrading at least one component of the hydrocarbon-

25  containing composition.

According to one preferred embodiment of the inventive surface-treated calcium

carbonate, the surface-treated calcium carbonate is immobilized with at least one



nodi fied products may, for exanple, be prepared according to WO 00/ 39222,
15 WD 2004/ 083316, WD 2005/121257, WD 2009/ 074492, EP 2 264 108 A, EP 2
264 109 AvO 2pwwo2exdanpl e, the surface-nodified cal ci um cachmratie/obR50bt ai ned
by reacting a natural cal cium carbonate and/ or precipitated cal cium
carbonate with an acid and 20wi th carbon di oxide prior to the preparation
of the surface-treated cal cium carbonate, wherein the carbon dioxide is
formed in situ by the acid treatnent adror is supplied from an external
source. The acid treatnent can be carried out with an acid having a plc at
25 Cof 2.5 or less. If the plc at 25 Cis O or less, the acid is
preferably sel ected from sul phuric acid, hydrochloric acid, or m xtures
thereof. If the plc at 2525 Cis fromO to 2.5, the acid is preferably

sel ected fromitioBAnisMcdp@iM of (ddradisg anlcadtbat topdiitht bofc Sedeeirbonf rom t he
group conprising sodi um and potassiun), H3PO4, oxalic acid or m xtures

t hereof - 1600LAMNZGPTHNEENG]l |y preferred embodi ment, the cal ci um
carbonate particles of the present surface-treated cal cium carbonate have a
wei ght nedian particle dianeter d50 value of fromO0.1 lamto 250 | am before
surf ace tr eatAveoidingoehethabpryfdred mnibolmmnt of 2@0nteanye pofaecrcefcd callum f rom 1
lamto 150 | am and%(r)rtﬁst referably from1l IB%)E\ 100,.5] a measur ed

P t
accor di ng>t o ‘ERendedrahFaY PRRMIEbersanISTcaphlc akdresading %irpasé%er red

enbodi ment , hgH6AIE bR GREREMBLE-BRbHE &hRbithss RI&I&M o Ut faGsmL! eat ed
cal ci um car bonape have a wei ght nedian particle dianeter d50 value of from
3 lamto 100 stramofbhcema snddrdfoegit r eat nent. For exanple, the cal cium
carbonate particles of the surface-treated cal ci um carbonate have a wei ght
medi an particle dianeter d50 value of 19.5 10l am before surface treatnent.

Al ternativel wechhign£lyet Mivtikd pRIBREEeRBEdimeheT 1R inbBRiutffacenddi&nt ed
cal ci um carbonate have a wei ght nedian particle dianeter d50 value of 1.4

| am bef od@ sg@pritaeecarbenatantinat l@st elasatariduaterie apdier funkels ahlpastoge atraiog of

| ess than 10Q.m crons, . prefernably of | han .85 m cr.ons may al so be
advant ageous?’f%tr%lg&%r(riﬁgrgﬁ@% b%?tg}r/%%%q/oﬁ? 1anﬁenua fig%rf‘()ilmg é%t gz‘i um car bonat e
particles having a d98 of less 15 than 20 mcrons, preferably of |less than
10 microns nmay be advantageous, for exanple 5 microns. As used herein and

as gener al | y Agepidipgdoione prrieraed embadimasi o the imsentis Spefpecriesaéedialieher " dog”
value is defi i I . 04 I . 20
particle vol S?r@ggaéntgggt llééé& g%%%ﬂ%@éﬁ%%%%% g%gbﬁ%ﬁ&gstﬂﬁg@%ﬁ%pﬂpgﬁet er
equal tolfhe Bpdebbdced, Redudenordye Pyeidgbictertoh, advinpastacel.eViliiamet er was

nmeasur ed acc%rdi ng to the sedi msnf/?t' 02 nmet hod. ghe Sﬁ/gei ntation method is
an anal ysis Of¢WEH AP o BEHA HPbHe G iRoPriger NS The
measur ement - iyg. AREGoMst Doy REALLFARDTM AR rAn, Wt LRIE BdctigS, | nst rument

Cor por at i on.
Brevibacterium, Micrococcus, Corynebacterium, Sarcina, Streptomyces,

Flavobacterium, Xanthomonas and mixtures thereof, more preferably is selected
20  from the group comprising Psychrobacter glacincola, Acinetobacter calcoaceticus,

Acinetobacter faecalis and mixtures thercof.

According to another preferred embodiment of the inventive surface-treated calcium
carbonate, the surface-treated calcium carbonate is in powder form and/or in the form

25  of granules or in the form of slurry.

According to yet another preferred embodiment of the inventive surface-treated

calcium carbonate, the surface-treated calcium carbonate is incorporated in a



25 The cal cium carbonate particles of the present surface-treated cal cium
carbonate preferably have a specific surface area of from0.5 n2/g to 120
n2/ g bef owe 2012608 treatment, preferably 0.5 n2/g to 1@OTMPLE2/06825E
preferably 0.5 nm2/g to 75 nm2/g and - 17 - nost preferably 0.5 n2/g to 50
n2/ g, measured using nitrogen and the BET net hod. For exanple, the cal cium
carbonate particles of the surface-treated cal ci um carbonate have a
specific surface area of fromO0.5 nQ/glt% 10 n2/ g before surface treatnent.
Al ternatively, the calciumcarbonate particles of the present
surface-treated cal ci um 5carbonate have a specific surface area of from5
n2/g to 15 n2/g. In one preferred enbodi nent, the cal ci um carbonate
particles of the present surface-treated cal cium carbonate have a specific
surface areanshivbidh fabitc. Meid @ecferredthdt LG AcR-tleddidlcguradabanmeisght medi an
particle dianeter c¢/50 value within the range of 0.1 to 10250 | am before
surface treatﬂiﬁf?ﬁto.rat%ﬂbab‘toéf@?%?ll%ﬂ}oqwe%mcfi c surface area is within the
range of 0.5 n2/g to 100 n2/g and the wei ght nedian particle dianeter c/50
value is within the range of 1 to 200 | am before surface treatnment. Even
nmor e pref er albh yhe fohewmpet idrieterednd aaeheapredertcl amltiddimerithef thapgsef 0.5 nR/ g
to 75 n2/g and the weight nedian particle diameter is within the range of 1
to 150 | at b&PGPEO%urface treatnent. 15 Most preferably, the specific
surface area is within the range of 0.5 nR/g to 50 n2/g and t he wei ght

medi an particle dianeter ¢/50 value is within the range of 1 to 100 | am
bef or e sur f adeatooedannewith tionvexaephdaceheatehdabdiumcedhobakattdeagsnt @ Vodfes of

the present surface-treated calciumcarbonate have a specific surface area
W thin the r MGUBRISE B e GRasHBp BRRGRE fer ghiberelRan ubfeie d amet or
c/ 50 val ue ofcoderdd By c88ind doBipiRinic\he st dnBalipRdtIi Mok OI@heviRar ticl es of
the present surface-treated cal ci um carbonate have a specific surface area

wi thin the r&agecad apd24prrbgniatpniOanggyrgeastion aragecgiiicreaddi an particl e
di aneter c¢/50 value of 19.5 gm In accordance with the inventive
surface-treated cal cium carbonate, at |east 10 % of 25the aliphatic

carboxyli c agh dn@peesdntodinidndCle airGRcdfcatcd @ alkalng talbbeas bangirsi s covered
by a coating conprising at | east one al iéhati c car boxzol i ¢ aci d having
bet ween 5 and&raddar kv abicalviing sirbenate et ) onprpriptiied Lrspahetyy calclumyg - |

this regard, Lhe,at I(ﬂ’@@ﬁ&rs% c -Hogff?etdic%lc' @%Xlll?j.tg g@l - .lq?ﬁo@l%r gr%ke?fetded
fromone or nore straight charn, branched chain, saturated, unsaturated
and/ or allb cyehbodimambahydirfacaticasd cicmirecabdnate ¢dmepraskes phakiuce afaat baxtyl i ¢

acid is a nonocarboxylic acid, i.e.. th i.phat i rhoxylic. acid is
characteri zedVp falewgt © b‘%‘}aﬁﬁlséleﬁtﬁgl%%ﬁc?r Eﬁg a}néﬁ\gﬁge ghExemsls. i ar hoxy |
group is plaggd,@tirdafel c%[b‘i’urﬁfcarﬁoﬁﬁatg‘%éﬁﬁﬁseﬁl&%&h,ﬁ’@of GO ORI mreferred

embodi ment, the at |east one aliphatic carboxylic acid is sel'ected from
sat ur at ed unbkylenuitiedycthclvostydertecagai adciut cerbonite campiisastmixhec af Gfliatridc

carboxyl i'c agidcl g 2ekechothl Lo RS, S RSP IR A bRl RS TR o &

20  PCC and MCC.

In one especially preferred embodiment, the surface-treated calcium carbonate

comprises ground calcium carbonate.

25  Ground (or natural) calcium carbonate (GCC) is understood to be a naturally
occurring form of calcium carbonate, mined from sedimentary rocks such as
limestone or chalk, or from metamorphic marble rocks. Calcium carbonate is known

to exist as three types of crystal polymorphs: calcite, aragonite and vaterite. Calcite,



10aci d, octanoic acid, nonanoic acid, decanoic acid, undecanoic acid,

| auric acid, tridecanoic acid, nyristic acid, pentadecanoic acid, palmtic
aci d, hepvadessanot8 aci d, stearic acid, nonadecanoi c aciPdT/ERe@chsi¥st aci d,
henei cosylic acid, behenic acid, tricosylic acid, lignoceric acid and

m xtures thereof. 15In a further preferred enbodi nent, the at |east one
aliphatic carboxylic acid is selected fromthe group consisting of octanoic
acid, decanoic acid, lauric acid, nyrréﬁrc acid, palmtic acid, stearic
acid, arachidic acid and m xtures thereof Preferably, the at |east one

al i phatic carboxylic acid is selected fromthe group consisting of nyristic
acid, palmtic acid, stearic acid and m xtures thereof. 20 In an especially
preferred enbodi nent, the aliphatic carboxylic acid is stearic acid. In one
preferred ewmmmggmbmrﬁdmecr%{taw@@tﬂmpﬁ,ai@ bensydored @Wedh& MBRH stEiScrgstal foimr € of
at least two aliphatic carboxylic acids having hetween 5 and 24 carbon
atoms. 25Pr ePEfaBiu carkongatee Latsi ORERQILIS AEALEBMG Wiichhlgs denpleios elistaradi xt ur e
Of oo Teast Oy abHRNALLEiCOA ARG A T an R RELIBER, Qrftfihc2? carbon
atons, one aliphatic carboxylic acid is stearic acitd. - 19 - Tn a further
preferred enfpobimepl and Beecadralphatstable arboxd talduaciacbonarps alsest a m xt ure of

two aliphatic carboxylic acids having between . nd 24 caybop atons,
wherei n one &K¢pHNely OF ﬁk&r%f%ﬂ p{lwaeypg, W@Cﬁﬁ%%ﬁlﬁ? anlz{fd‘iﬂa%aﬁafl?rﬁ Olt?pﬁg?‘n%ne is

sel ected f 1 oRIRenGlAURCGARHISE RO ALAFLANRNLE @l florpfy! i StiC acid
pal mtic acid, arachidic acid, 5behenic acid and |gﬁbcer|c acid. If the

al i phatic carboxylic acid conprises a m xture of two aliphatic carboxylic
aci ds havi ng_ b n. 5 and 24 carbon atons, the nole ratio of stearic acid
2nd the secoRd PR LRI CUES PHUAT B LT SaPOHF Goselecf Roradie sioie
preferably frempEfng nlabld: @Ik, $AEVE IR, RAREBASM Mmixt@ey ARicbf g al: 25 and
nost preferably from10:1 to 1:10. In one especially preferred enbodi nent

of the ph@semrclomedembashimenthteroise phthegradsulaym sarhenae #laike second
ali phatic carboxylic acid is from90:1 to 1:1, nore preferably from90:1 to
10:1 and nost preferably from90:1 to 50:1. In another preferred

enbodi ment, tihe t¢ral 'Botiet! 6f thé csltival ¢ebatidinaRdmbiitng 6C08 Grabmtihaintion
15carboxylic acid is 1:1. If the aliphatic carboxyllic acid conprises a
m xture of twefeRIP Fratatwralbaperaring @ingeal aateri) oy Whichdincakcigmarhonatsr bon

atons, at | egs;+bt;ige(%l‘?1fe sbilSc BF HRRAck fin 8%5%38{% I c@&hﬁs@ﬁ&?éﬁﬁﬁr@ﬂ?“r face

area of the clum carbonate 1's covere coati hg prefera
15  occurring components such as magnesium carbonate, alumino silicate etc.

Additionally or alternatively, the surface-treated calcium carbonate comprises a
precipitated calcium carbonate (PCC). Calcium carbonate polymorphs of the PCC
type often include, in addition to calcites, less stable polymorphs of the aragonitic-
20 type, which has an orthorhombic, acicular crystal shape, and hexagonal vateritic-
type, which has an even lower stability than aragonite. The different PCC forms may
be identified according to their characteristic x-ray powder diffraction (XRD) peaks.
PCC synthesis most commonly occurs by a synthetic precipitation reaction that
includes a step of contacting carbon dioxide with a solution of calcium hydroxide,
25  the latter being most often provided on forming an aqueous suspension of calcium
oxide, also known as burnt lime, and the suspension of which is commonly known as
milk of lime. Depending on the reaction conditions, this PCC can appear in various

forms, including both stable and unstable polymorphs. Indeed, PCC often represents



20conprising a mxture of stearic acid, nyristic acid and/or reaction
products thereof In a further preferred enbodinent, at |east 10 % of the

al i phati cwoaptsaeydi8c aci d accessi bl e surface area of thectaipedrmvar bonat e
is covered by a coating conprising a mxture of stearic acid, palmtic acid
and/ or reaction products thereof In yet another preferred enbodi nent, at

| east 10 % of the aliphatic carboxylic acid accessible 25surface area of

t he cal ci um carbonate is covered by a'ééating conprising a m xture of
stearic acid, arachidic acid and/or reaction products thereof. In stil

anot her preferred enbodi nent, at |least 10 % of the aliphatic carboxylic
aci d accessi ble surface area of the cal cium carbonate is covered by a
coating conprising a mxture - 20 - of stearic acid, behenic acid and/or
reaction prodykdriodhgingiedlly ihstabldiEddien @rphet nede@rbwdemetérredto ih @ast 10 %
of the aliphatic carboxylic acid accessible surface area of the cal cium
carbonat e i s ceMoErafdhgmpresent Bentign £6pihiad ibe gndersiogd thr weyt syathosicicalere d,

| i gnoceric acj I f f.erred
sempodi ment - A A0 2R LR REARE) ok OREERorh Sk o RRERRER BERHET
surface ar ea coimnionéy eédreidumictkbenatashirsy efdies edmiy of limeathanglcoioapfrosi ng a
m xture of steari¢ .acid, octanoic acid and/or reaction products thereof The
at | east 6nef%?ﬁﬁﬁ%@PiC%QPﬂUyyﬁiEH%@FﬂHF%m%&eferably present in the coating
covering 10the cal cium carbonate in a quantity such that the total weight
of said at |east one aliphatic carboxylic acid and/or reaction products of
sai d at | eastPrdfoeedpricpipittcd calaubosarbératensisdegnd fihe aagdnatie vateritib er
surface-treated. cal ci umca bona% roduct, i s between 0.01% w w and 50 % w w
of the cal i GACKSBERAHGLI EPARLREMS PEMEFPES Wi nent, the at | east one
al i phatic carboxylic acid is present in the coating covering the cal cium

carbonate in a quantity such that the total weight of said at |east one
al i phat i ¢0 carsiditinally acltbregieby saieskiG onP ot agaichossusfacepaetedto fosmst one

al i phatic carbox l—rlngdlﬁgcli gal? I{llrnt pa%lapsrége;fv%?ch% atnpa?eris Egrﬁﬁlﬁ%}ﬁé gfgfsce%ha‘/&' ci um

car bonat e prgﬁﬁ% s T'ess an . nore prefera an 15 % ww
and nost 20 pCef aidedyl iysdI€isls, dt hast Jddtidbydrstalfing, iRn@atohbceriBORAt €. | Nn

anot her preferred enbodi ment, the at |east one aliphatic carboxylic acid
and/ or extending from the surface of at least part of the calcium carbonate. Such suiface-
modified products may, for example, be prepared according to WO 00/39222,
15 WO 2004/083316, WO 2005/121257, WO 2009/074492, EP 2 264 108 A1,

EP 2264 109 Al.

For example, the surface-modified calcium carbonate is obtained by reacting a
natural calcium carbonate and/or precipitated calcium carbonate with an acid and

20  with carbon dioxide prior to the preparation of the surface-treated calcium carbonate,
wherein the carbon dioxide is formed in situ by the acid treatment and/or is supplied
from an external source. The acid treatment can be carried out with an acid having a
pKa at 25 °C of 2.5 or less. If the pK, at 25 °C is 0 or less, the acid is preferably
selected from sulphuric acid, hydrochloric acid, or mixtures thereof. If the pK, at

25  25°C is from 0 to 2.5, the acid is preferably selected from H,SOs, M HSO,~ (M is
an alkali metal ion selected from the group comprising sodium and potassium),

H-PO,, oxalic acid or mixtures thereof.



reaction products of said at |east one aliphatic carboxylic acid are
present in the coating covering at |least 10 % of the aliphatic carboxylic
aci d accesoi2biz2susf ace area 25 of the cal ci um car bonat @CirEpPan2ans2ant of
about 0.1 w.-%to 10 w.-% nore preferably of about 0.1 w.-%to 8 w.-%
even nore preferably of about 0.2 wt.-%to 5 w.-%and nost preferably of
about 0.2 wt.-%to 2.5 w.-% based on the dry weight of the cal cium
carbonate. - 21 - Alternatively, at réfst 20 % of the ali phati c carboxylic
acid accessi ble surface area of the cal cium carbonate particles is covered
by a coating conprising the at | east one aliphatic carboxylic acid and/or
reaction products of said at | east one aliphatic 5carboxylic acid. In a
preferred enbodi nent, at |east 30 % of the aliphatic carboxylic acid
accessi bl e st hiregediatf paffertdiecriinldihent) Giachiofiat earpaidid fdresles 6f OyRIsest by a
coating conprising the at | east one_aliphatic carboxylic acid and/or
reaction produidacs-temataGalpiyn cpibgrate hpee arishampdia ariisleydipractgeydsd value

preferably a % Af, i i i { by e
surface ar eagfkﬁﬁgéri(l)?%etr@%roé@??%# gﬁ%&%?ﬁ%ﬁ%@?ﬁ%@%@% %3@&1&?03%64 he
al i phati c canbgxydre praanblydoee $ sinbtel Huihaaeé naseprefiraiinéoanl amumidar bonat e

particles_is covered by a coating conprising the at |east qnpe aliphatic
car boxyl i ¢ adi® BHIIEH 2¢QALRE Shthpsedimcptign Metfod- onqeeeégwgﬂéﬂaf}errsﬁati c

carboxylic a%hf%odf%%}[ntﬁ?f@éﬂ%iﬁm cf%%boln% 1120 6r e %@&n@kﬁr%@lﬂeﬁteﬁ%ﬁﬁﬁﬁﬂ’ lic

acid accessible surface area of the cal cium carbonate particles i1s covered

by a coati ng cedopate dive whghtmediempartiolvaliahétphdtb ivelug € &rotok yinito 188 iudh and/ or
reaction products of said at |least one aliphatic carpoxyli.c id.

A Lor nat | vel JEBeRRtER THHTAAGT SSTORlG T HOCAM HEEE R IE e ubey
accessi bl e sufhig QalefuBRc@borddiehAalaGl UPhGARERANRIrBcIP AT 4dres, VAucoVBy £d by a
coating conprising the at | east one aliphatic carboxylic acid and/or

react i onlr odurcbeforstsusfapaitregtmrtaditcmatvelyi thhatlrigmeenrbanid pagticles of theo 1 n one
preferred empodi ment, . at, l'l?rﬁ%ﬁrbgg e £ 08l LRRAE GG ROXYLL 6. 3614
ea ot "The cat e pATTIc1ee s ¢8

accessi bl e surface ar ci um cartona vered by a

coating conpioif$idngn StRAE biefare rdatdide! @aldigachibonatp heditlss havihg stk asf lessaci d.
25 In anot her preferred enbodi ment, between 10 % and 25 %o% the aliphatic
carboxyl i c aéhan HOdeisENg relsipblneklesythan §F migienc@py: plitnbe af roiReeup &t i cl es

|'s covered by, 4, GRa5I NI GO RIS LERIINE A6 @RI ALs RRARS 4 91} RiQMuct s of

stearic acid.
15  than 20 microns, preferably of less than 10 microns may be advantageous, for

example 5 microns.

As used herein and as generally defined in the art, the weight median particle
diameter "dos" value is defined as the size at which 98 % (the mean point) of the

20  particle volume or mass is accounted for by particles having a diameter equal to the
specified value. The weight median particle diameter was measured according to the
sedimentation method. The sedimentation method is an analysis of sedimentation
behaviour in a gravimetric field. The measurement is made with a Sedigraph™ 5100
of Micromeritics Instrument Corporation.

25
The calcium carbonate particles of the present surface-treated calcium carbonate
preferably have a specific surface area of from 0.5 m*/g to 120 m*/g before surface

treatment, preferably 0.5 m*/g to 100 m*/g, more preferably 0.5 m*/g to 75 m*/g and



- 22 - In one preferred enbodi nent, the at |east one aliphatic carboxylic
acid has a solubility in water of below 5 g/100 m of water, preferably of
bel ow 2. 5wg2a3020d180f wat er, even nore preferably of belPOWEP2g2068225M of
wat er and nost preferably of below 0.5 g/ 100 m of water. In one especially
preferred enbodi nent, the at |east one 5aliphatic carboxylic acid is

imm scible in water. The surface-treated cal cium carbonate is preferably in
the formof a particulate material, and7ﬁay have a particle size

di stribution as conventionally enployed for the material (s) involved in the
treatment of hydrocarbon-polluted nmedia. In general, 10 the wei ght nmedi an
particle dianmeter d50 val ue of the surface-treated cal ciumcarbonate is in
the range between 0.1 lamto 250 |am preferably between 1 | amand 200 | am

nmore pref er abhgst pretorgdn 05 haEt@ R0l mEB) nleadire vy MMbbgerPaRS tht BPTYymbabaveen 1
gm and 100 gm and nost_ preferably between 3 gmand 100 | am_ peasured

according t o FORexasf.fen e Brrapmanpispartices aibgpirce-fineied geleprcarbeited
cal ¢i um 15ca%€g{§g&tc ssu?fa?f%sérgg'%)f ﬁ@ﬂ'ogﬁn%rta'16'&@%&8%%%&%9@9%\{&%&? of 19.5

gm Alternati e surface-treated calcrumc onate has a wel ght
medi an parti dlerditizolt tie cdiiny adrbenand pdrtidlegof thA psaseitansfato-eatt@bcat@tmi um

carbonate_having a d98 of |ess than 100 m crons, preferably of |ess than 85
mcrons miy &MPE4e havRatRestiEs ?C@f%f?a%&g%ﬁénéstqﬁ% #s. Alternatively,
surface-treated cal cium carbonate having a d98 of |ess than 20 20 m crons,
preferably of |ess than 10 microns nmay be advantageous, for exanple 5

m crons. The In pnepicforedsorbod meent rtbatd diucadachamatecrrtvderatfehppresant alpifacchas a

specific surface area of fromO0.5 n2/g.to 120 n®/ g, .pr.ef erabl .5 /g to
100 2/ g and "EA Cs gt EFRIRE (8 S8 PRARG S ST Yhih HES e cR (e i o
ni trogen and 1bhen’BEhdekBigR: mEfhn fadibR!damdtbiesss vilhaeahtd @atatke 6abQi tgm
carbonate has a specific surface area of fromO. to 10 n2/g, e.g. a

5 ng/
speci fi ¢ 1Qur 238 emabdfercsuriacaticayneny. Mare picfragbly.chg ,5pepifgc surfap@area is within
surface-treated | i ear t e, has S ifig.surface ar f fram5
w2/ g o 15 nigeigs §f OEnEALBABR L AR Be SRR b BRI RES AR P hhBEL O, o

enbodi ment, twithurthaegt bLate2hCah Getbit S@fdee hirh@ndntmvie imdre propéraisles at
| east one m croorgani sm capabl e of degradin% at ,| east gne conponent of the

hydr ocar bon- e&niPaFiHe s fecssess titwn thearngerd pUnpEsedS oF /g e the weieht
| nvention, myGlOONAARIS MaMatE Ry wﬁﬁfﬂ&ﬁ‘@'&ng%fi &RPdo %ﬂ%efo%‘ DARRAr@imdnpe.
hydr ocar bon- cont ai'ni ng  conposi tion correspond to 10 m croor gani sns_ havi ng
the abilify tostprefenblyathe spasfiic amtace arpinenhinahe tange bffdls ocag tbaid @opt ai ni ng
conmposition in inactive forns and/or smaller. nolecules, e.g. by utilizing
Chebe. subst r APLAcAbe EMIBTHLUPAREE AP Halrr Vb iaken the Tange of to THo ion
before surface treatment. For example, the calcium carbonate particles of the present
surface-treated calcium carbonate have a specific surface area within the range of 5
m’/g to 15 m*/g and a weight median particle diameter dso value of 1.4 pm.
20  Alternatively, the calcium carbonate particles of the present surface-treated calcium
carbonate have a specific surface area within the range of 0.5 m*/g to 10 m*/g and a

weight median particle diameter dso value of 19.5 pm.

In accordance with the inventive surface-treated calcium carbonate, at least 10 % of
25  the aliphatic carboxylic acid accessible surface area of the calcium carbonate is
covered by a coating comprising at least one aliphatic carboxylic acid having

between 5 and 24 carbon atoms and/or reaction products thereof.



If the surface-treated cal cium carbonate further conprises at |east one

m cr oor gani sm 15capabl e of degradi ng at | east one conponent of the

hydr ocar bwo-20m2ed18i ng conposition, said surface-treat egtCralPedans2ar bonat e
and said at | east one mcroorganismnmay be in the separated form and/ or
said surface-treated cal cium carbonate is imobilized wth said at |east
one mcroorganism 20 If the surface-treated cal cium carbonate and the at

| east one m croorgani sm capabl e of degﬂ§ding at | east one conponent of the
hydr ocar bon-cont ai ni ng conposition are in the separated form both the
surface-treated cal cium carbonate and the at | east one m croorgani smare
preferably in the formof a suspension. Such suspensions can be present in
accordance with well-known forns and can be prepared by nethods well
25known to t hetikidgheidtheat fam onkalipktrialiRxylifigeill MugikiskRced fioacend dreat ed
cal cium carbonate is present in powder formand/or in the formof granul es

and the at | 8¢ strightighaingbragevdchrinasidwried oynsaturaged anddergdlisuelisy at | east
one comnponen 1y.d i ni - it i dn the
Form of an_ s A oA ko R btk o e
cal ci um car bapathe alighapic estiokylinadid& dharameeaibedinthatys smgle tdrboatl gtapst one

m cr oor gani sm capapl.e of degrading at |east one conponent of the

hydr ocar bdn- PESE#Ht g@lﬁi%@oz’:ﬂrﬁs@& wirbied & BF sadl i GALRE KR of  an agueous
suspension. Optionally, the aqueous suspension of the at |east one

m cr oor gani sm capabl e of degradi ng at | east one conponent of the

hydr ocar bon- dontapmfangdcorhoedendrt,ghe atueashene aliphptic seboxylicracehis selscteh as
phosphate, a niumnitrate rotein al. kal i . metal anmoni.um phosphat es,

Ol uobse, dextmauetigd by e Readtines Ra EroREF FUPIGC SRDBRYE | vel v,
10t hese nut r i;e@ti$ sdiB@YePRoR RS S consiMR oD BEANNAL aSid] 1bxait a68; RdpeabRd

cal cium carbonate. In one especially preferred enbodi nent, the

sur f ace- 1P eateid, ecitnsigpsidaopanie aciil sdacarmbh¢if zudeodnois aptd, laaistacshe

m croor gani sm:. bl e .qf degradi | eas e on f . the .

hydr ooar bon. cieaienr g SentB Rl O aceRRg s AU ATRAIR hoRuacetioic o, o

cal ci um car bapid! &eirf dcidyabhddez@diowdid) akdtBidad adi@adrheiobE lidiacidOBEI@ani s, i n
accordance with well-known nethods. For exanple, an imobilization nethod
can be used WAtSHiCHIHligeccrichsididsifEchHicgff ace-treat ed cal ci um
carbonate to an aqueous suspension of the at |east one mcroorganismto be
20 immobilized. If desired, such exposure can be only for a tinme sufficient
t o perm 5 addwa firtten poffertdiecmb ozl otgthnias lvagno atipleat s wafteeghid @dtsed cal ci um
carbonate. Alternatively, if the aqueous suspepsi on conprises a .nutrient
broth, such é%lﬁ%}gg%r@mc'hal SRRRIPFCQPSISHI). g’éFanB@r%%ﬂaﬁ‘?anﬂcr?gP Ugh agidt | permit

sone growt h ofy.[¥ic oAl SafiRMci eBbe A8, 4-AmRAL héidahd AlxRFQRIME on the
surface-treated cal ci um carbonate.
Preferably, the at least one aliphatic carboxylic acid is selected from the group
consisting of myristic acid, palmitic acid, stearic acid and mixtures thereof.
20

In an especially preferred embodiment, the aliphatic carboxylic acid is stearic acid.

In one preferred embodiment, the aliphatic carboxylic acid comprises a mixture of at
least two aliphatic carboxylic acids having between 5 and 24 carbon atoms.

25  Preferably, if the aliphatic carboxylic acid comprises a mixture of at least two
aliphatic carboxylic acids having between 5 and 24 carbon atoms, one aliphatic

carboxylic acid is stearic acid.



25 Additionally or alternatively, the imuobilization nethod may conprise
confining the mcroorganismto the pores of the surface-treated cal cium
car bonat ewonrdsyo20educed pressure. - 25 - In this regar@CTmEP2@a06326ul ar
restriction is put on the mcroorganismto be utilized with the
surface-treated cal cium carbonate of the present invention, but suitable

m croorgani sns are sel ected from m croqgrgani sns known to have a degrading
ability to various hydrocarbons usualr99found in crude oil and/or a refined
petrol eum 5 product. Exanpl es of m croorgani sns capabl e of degradi ng at

| east one conponent of the hydrocarbon-containing conmposition which may be
suitably used in the present invention are selected fromthe group
conprising at |east one strain of bacteria and/or fungi. 10l n one preferred
embodi nent, tfe f@thdr pagérr@n@nisddien, ot ahﬁﬁdtﬁrdaﬁ)oamﬂé aid toApliscs apaiRhee of
degradi ng at | east _one conponent ~of the dr ocar bon- caont ai ni ng _conposi tion
is at |east OhBV&plidatC Gﬁfbﬁé‘{lmcwmﬁél@@rbﬁg’i’eﬁ@ Sraet2drqagboaridyey, wherein

petrol eum de i: : i T i . t one
Crrain o bacror ok RbylduRr® Rafh SEEH ARARLRRL: sitflioh iR
conponent of grdup doyisistirgpsfoeenoanical, niydgtic aciposiliit@rcid agkchideasid,one strain
of petrol eum degr.adi.ng £ cteri.a qr petrol eum degradi ng fungi.

Al t er nat i Vel Yehqpacid ap ﬁ@%”ﬁ%%a§gfain of bacteria and/or fungi capable of
degradi ng at | east one conponent of the hydrocarbon-containing conposition
is at |least one strain of petrol eumdegradi ng bacteria and

pet r ol eum dedf thdiahphdtigregiboxplic 8pd corhpeses xampiues obtfwostliphitmscagboxtydic aeids a

whi ch may be,suitably used i,n the present invention are selected fromthe
group conpr i SFAGE BEYERP SpRd 2 earoBn Bl 4nolc B dotdes fdt the second”
AC'PetObaCte%hﬁﬁhﬁkﬁﬁmxﬁh@ﬂQ@QQRﬁﬁ99&&5HH£@%§%@FkﬂﬁMﬂﬁﬁbﬂi9@@@5?BQ

Mar i nobact er, t hyl osi nus, Met hyl ononas, Met hyl obacterium 25

Mycobact é0i usyerNoe riFkrabBatipm s! toBh:ay pishwpetirefriabM emddelciosl: 10. In
Cor ynebact er i 4. 22, i ”%fer?etdre%%o%ﬁ%ﬁ%fﬂf'pa}%s%%?fntvgﬁtﬁo“ ﬂhe@(glé naipgyas and
S 1 A qyrweeweﬁeMm

m xtures thereor. one especl a rment, the at

| east one st sebric &did BAE tHRIsbondsalipRAteCdisbxlylio arit Refrgmapl ®ONP)héeicng
Psychrobacter gl aci ncol a, Aci netobacter cal coaceticus, Aci netobacter
faecal i s andPrisebydeom ﬁg'flégfl_():l and most preferably from 90:1 to 50:1. In another

preferred embodiment, the mole ratio of stearic acid and the second aliphatic

15  carboxylic acid is 1:1.

If the aliphatic carboxylic acid comprises a mixture of two aliphatic carboxylic acids
having between 5 and 24 carbon atoms, at least 10 % of the aliphatic carboxylic acid
accessible surface area of the calcium carbonate is covered by a coating preferably

20  comprising a mixture of stearic acid, myristic acid and/or reaction products thereof.
In a further preferred embodiment, at least 10 % of the aliphatic carboxylic acid
accessible surface area of the calcium carbonate is covered by a coating comprising a
mixture of stearic acid, palmitic acid and/or reaction products thereof. In yet another
preferred embodiment, at least 10 % of the aliphatic carboxylic acid accessible

25  surface area of the calcium carbonate is covered by a coating comprising a mixture
of stearic acid, arachidic acid and/or reaction products thereof. In still another
preferred embodiment, at least 10 % of the aliphatic carboxylic acid accessible

surface area of the calcium carbonate is covered by a coating comprising a mixture



5In one preferred enbodi nent, the at |east one strain of bacteria capable
of degrading at | east one conponent of the hydrogen-containing conposition
is at | eaw0D20m208118ai n of genetically nodified bacteri apPCir/EP2012l0652bBCt eri a
have been genetically engineered in order to upregulate the netabolic

pat hway for degrading at | east one conmponent of the hydrocarbon-containing
conposition. 10 In one preferred enbodlnent the at | east one strain of
fungi capabl e of degrading at | east onéY COHponent of the

hydr ocar bon-cont ai ni ng conposition is at |east one strain of filanmentous
fungi. 15Specific exanples of strains of fungi which may be suitably used
in the present invention are selected fromthe group conprising Aspergillus
flavus, Aspergillus fum gates, Aspergillus niger, Aspergillus niveus,

Asper gi | | us bEsteiSacidRBEGE hdid an¥/6F ﬁda@t@ﬂxpgmdmtalefeumlﬁa furthd@mpdferel | a
spp., Micor, Q%FEIIa Penicillium coryl ophilum_ Paecil onyces niveus,

Paeci | onyces cydpflignant, at Nari‘tz]@p(?é)f theglig g/@aééoxy@e aidi aspRygiBlraTiapparcanf

m xt ures thetgeo

nlcroorganls#%E%%g@P%gﬁ) eg§%{ qgglgtas gﬁﬁngpgﬁgﬁﬁgg% lcamd

hydr ocar bon- m(gnbcwrlmang aﬁildhjf)@tﬁictwloproldﬁctath&@ifomry@amdihﬁrtplﬂﬁbrrecﬁ capabl e of

degradlng at I two onpo nts of. the hydro arbon con |n| 25
conposi t ) B&@é@}%ﬁg capt 1|Orl’gé)tf thealip atécbﬁaﬁm@l € &c facgq%l e sur ace area of

hydr ocar bon- PR RS RIB ASLdVRR IANLLIIRSL cBhBhGhERhHx Brbitiaki: b¥idof
conponents of the hydrocarbon-contai'ning conposition. - 27 e at |east
one m cr oor ganiagoi eaydainder ofacteypadicty tteredfeast one conponent of the

hydr ocar bon- cont ai ni ng conposition is selected such that the at |east one
m croorgani smshows a degradation rate for the hydrocarbon-containing
conmposi tion gheat ch@Qdnt aBpha¥ic RFRBkEHANIY 1sq3crei%¥abl}51§r%§en491 He cHRIG PLai)y ably
of at least 50 % even 5 nore preferably of I'east 60 % and npst

pref er abll} ofthegaldiemsarbpategn pguandity weﬁlﬁéatttb@ @ltalweengjﬁ of gid phlgast one

hydr ocar bon- %Pﬁﬁa fcnclaﬂ%xyl%rg)c?& Ialtld/gr re%(ftlon &rgcaic%sp 0%%3@ at ¥eia81iroerfee hpﬁeg[ embodi ment,

the at | east © gani smca ne conponent

of the hydr OQQITbeyhd?wfdamﬂie%grf@wmﬁé §11rﬁilde$1|@@wﬁ calcﬂﬁgdia&ﬂ@{alt@ptoﬂ@dtes for the
hydr ocar bon- contalnlng conp05|t|on of at least 75 % based on the total

wei ght 10 of befecAPdtoe wrmand édre B wohHccalapurictbepatc| n one preferred
enbodi ment, the at |east one m croorgani smcapabl e of degrading at | east
one conponent of the hydrocarbon-containing conposition is a mxture of at

| east twd5Sm dn oo prefirsdentedanne, thé adegit até algphatic bebstylpreidioppsaart of the

e BP0 B A BT B8 o
hydr ocar bon- goRt.aiaie QHM' hitRRyliSadd TAbHectRhn Iﬁ&ddc?@(ﬁtsafdm’t ‘Fe%st one

m croor gani sns capabl e of degradi ng at | east one conponent of
hydr ocar bon- @bwmmmnmﬁ@xybmpnépnnmﬁmnﬁw@m%mabmﬁmeﬂﬁmmﬂaabunmeabon@ﬂe

nydr ocar bon: GEHIE! Aoy teeee 1 ororeris il ARE ER T2 e aaetriet
M croor gapi smeefei@by 1BIsGhA0TMBNSTHT the dalbRet &frb&latst rai n of Psychrobact er
gl aci ncol a.

In another preferred embodiment, the at least one aliphatic carboxylic acid and/or

reaction products of said at least one aliphatic carboxylic acid are present in the

coating covering at least 10 % of the aliphatic carboxylic acid accessible surface arca

25  of'the calcium carbonate in an amount of about 0.1 wt.-% to 10 wt.-%, more
preferably of about 0.1 wt.-% to 8 wt.-%, even more preferably of about 0.2 wt.-% to
5 wt.-% and most preferably of about 0.2 wt.-% to 2.5 wt.-%, based on the dry

weight of the calcium carbonate.



The inventive surface-treated cal cium carbonate can be present in any
appropriate form e.g. in the formof granules or a powder or in the form
of a cakewoRossfeep@EBl y, 25 the surface-treated cal ci um cachmpratie/obR51 n
powder formand/or in the formof granules. In a preferred enbodi nent, the
surface-treated cal cium carbonate is in powder form Alternatively, the
surface-treated cal ci um carbonate can he present as an aqueous suspensi on,
e.g. inthe formof slurry. - 28 - A'Qérurry" or "suspension" in the
meani ng of the present invention conprises insoluble solids, i.e.
surface-treated cal cium carbonate and water and optionally further

addi tives. Suspensions usually contain |arge anounts of solids and are nore
5 viscous and generally of higher density than the liquid fromwhich they
are formed. It is accepted in the art that the general term "di spersion”
inter alia covers "suspensions" or "slurries" as a specific téfe of

di spersion. AtearEvpertdpast 0 endldae abphaticcadoryieinid yeessille suaace peastadd
cal ci um car bonat.e.ii I; r - r a
content of surféggyﬁfégﬁggg?gﬂggﬁﬁ?gﬁgggﬁgﬁg&&ﬁ%ggﬁm%ﬁgnggﬁéixg/ “W.-%to
80 wt.-% norbpptefear@illyc Sitknd/b teactid pabduck ofanid & Vest onerabiphatef er ably 5

Ww.-%to 40 wt.-% .based on the ight of the slurry, 15The surface-treated
cal ci um car bGRRPEY iatrihdn REICTH! UUBEREN O, Spod ndl 5 alrlﬁ}ﬁﬁlﬁéﬁrbgwlbq i sed
by a di sper S%&H-ac%ﬁ%%&ﬁ%re&’b?ﬂh@fcgl?ﬂﬁﬁcal?ﬂéwt‘e15_ &El@%st%ﬁ%ﬂeggya%ﬁm can

be used. A preferred dispersant is polyacrylic acid. hin the context of
t he present icomensingthe dttleassonsl diphgossityxglic acigrodiodecaatioropradvanoRGidbr i ¢

conprising the inventj.ve surface-treated. cal ciumc o] e...ln.this regard,
convent | onal MRBHMSOEATSE FRLORRIIE b HEOb e e e HAES used.  For
exanpl e, nonweweRylfEdRid &&c&e B fiesastal Hainoalce praredeghbyd@dciyatli&dsii ng a
fiber layer %flber web) by nmeans of a dry nethod, a wet process, or the

| i ke, and0bordi"hgf thclatipkaticreatpxylic beid apepysibletsoriaeecticaeltbe calgiumeentongfc a
pr of or red_ onbBSSTT SNt fed o AuishiteG EPbgrBE LR ER O aPhodiiiorfhand 727
i ncor por at ed ahdlloArdattsegoacabdBsaitbawenseond @tphhtc cdrboxyiie as@NPeOVE&ampedai C is
least 90 % of the aliphatic carboxylic acid accessible surface area of the calcium
carbonate particles is covered by a coating comprising the at least one aliphatic
15  carboxylic acid and/or reaction products of said at least one aliphatic carboxylic acid.
Alternatively, between 10 % and 25 % of the aliphatic carboxylic acid accessible
surface area of the calcium carbonate particles is covered by a coating comprising the
at least one aliphatic carboxylic acid and/or reaction products of said at least one
aliphatic carboxylic acid.
20
In one preferred embodiment, at least 75 % of the aliphatic carboxylic acid

accessible surface area of the calcium carbonate particles is covered by a coating

comprising stearic acid and/or reaction products of stearic acid.

25  In another preferred embodiment, between 10 % and 25 % of the aliphatic carboxylic
acid accessible surface area of the calcium carbonate particles is covered by a coating

comprising stearic acid and/or reaction products of stearic acid.



- 29 - Dbiodegradable, the nonwoven fabric is preferably nade of cotton,
flax, henp, jute, rame, coir, sisal, abaca, kenaf, bagasse or m xtures

t her eof PO 201320118, t he bi odegradabl e nonwoven fabric PSTmRAE206526Dt t ON
and/or flax. It is preferred that the biodegradabl e nonwoven fabric is nade
of cotton or flax. 5 In one preferred enbodi nent, the nonwoven fabric
conprises the inventive surface-treated _cal cium carbonate i nmobilized with
at | east one m croorgani sm capabl e of'&%grading at | east one conponent of

t he hydrocarbon-cont ai ni ng conposition. Optionally, the nonwoven fabric may
further conprise nutrients as descri bed above. 10 In another preferred
enbodi nent, the nonwoven fabric conprises the inventive surface-treated

cal cium carbonate and an aqueous suspension of at |east one nmicroorgani sm
capabl e of degbadhmerad chiddima@nahe enpanenst algfhatibeabydylReridionR- cont ai ni ng
conposition, optionally the aqueous suspension of the at |eas

t one
15mi cr oor ganis8iPHitY ihedtecefihslqvs 8 &/ WOl efrvaiera grefirally ioh belowoy &/100 mnl of
accordance w t j i r B i
car bonat o1 5 "t S eh e PRErBBIYRTHER | 160 Sk SG R R bR BT
hydr ocar bon- deltal.fign@oaoimfosdtén bnencangedidl @cftegd athhbddiorent, alieatfleast die
hydrocarbon-antainig% conpqsition 20 of at |east 25 % based on the total
wei ght  of 2t h@TPRAICSREOBHE 2OMisAMisgLIedRBEiEt i on. I1n one preferred
enbodi nent, the surface-treated cal ciumcarbonate is selected such that a
degradation rate for the hydrocarbon-containing conposition of at |east 40
% 25 preferably of at |least 50 % nore preferably of at |east 60 % and
nmost pr ef er aflhy soffacgttrdagaistal chdn Yarbbaste i mrferdbdy tnothaformedfiphparaduldthe

hydr ocar bon- cont ai ni C osition, .i s,.obtaj.ned. I n one ecj al

ot or pes ot R S TR Aot S SR RUPERS R B Y Bl Ted e e
such that a geoha@ahl9MmVN& ihWe FEemBMITAGARABOE-PBI Al inRbia; IBEreral,
conposition of at least 75 % based on the total weight of the

hydr ocar Bon- ¢denveichi medizwpposictdianster o silvaphidd suhaceHyadtasicatdion- cont ai ni ng
conposi ti on” caar%oHéStg(ijs 1?1%166 1ira?1ger ggt@v%én 69 par‘n IR Erln,t Ii)r%Perably between 1 um and
200 um, more preferably between 1 um and 150 um, even more preferably between
I um and 100 pm and most preferably between 3 um and 100 pm, measured
according to the sedimentation method. For example, the surface-treated calcium
15  carbonate has a weight median particle diameter dso value of 19.5 um. Alternatively,
the surface-treated calcium carbonate has a weight median particle diameter dso value
of 1.4 um. A surface-treated calcium carbonate having a dys of less than 100
microns, preferably of less than 85 microns may also be advantageous, for example
83 microns. Alternatively, surface-treated calcium carbonate having a dog of less than
20 20 microns, preferably of less than 10 microns may be advantageous, for example 5

microns.

The inventive surface-treated calcium carbonate preferably has a specific surface
area of from 0.5 m*/g to 120 m*/g, preferably 0.5 m*/g to 100 m*/g and more

25  preferably 0.5 m’/g to 75 m*/g, measured using nitrogen and the BET method. For
example, the surface-treated calcium carbonate has a specific surface area of from

0.5 m*/g to 10 m%/g, e.g. a specific surface area of 0.61 m*/g. Alternatively, the



5conprising at | east one hydrocarbon, i.e. the conposition conprises at

| east one type of hydrocarbons. In one preferred enbodi nent, the

hydr ocar bwo-20m2ed18i ng conpositi on conpri ses at | east twROTHpdIRO®es2BDNS,
i.e. the conposition conprises at |east two types of hydrocarbons. In an
especially preferred enbodi nent, the hydrocarbon-contai ni ng conposition
conprises a plurality of hydrocarbons, i.e. the 10conposition is a m xture
of different types of hydrocarbons. Exéﬁples of hydrocarbons i ncl ude

al i phati c hydrocarbons, aromatic hydrocarbons, nitro-aromatic hydrocarbons,
hal o- al i phatic hydrocarbons, hal o-aromatic hydrocarbons and m xtures
thereof. In one preferred enbodi nent, the hydrocarbon- 15contai ni ng
conposition conprises at | east one type of hydrocarbons selected fromthe
group conpri sinfgcatdetiiesicus BadsnaehhongecHicharace Aeopefem Hut/ane]s

i sobut ane, pentane, isopentane, neopentane, hexane, heptane,

2, 4- di met hyl B, 2 spectiesurfasoaca ghe.> Hokane, decane, undecane, dodecane,
tridecane, tetradecane, pentadecane, hexadecane, heptadecane, octadecane,
nonadecane and ei cosane and m xtures 20t hereof; al kenes such as et hene,
propene, but émenc pfadidentdodinsalbuhenefacperthedealchex embondiefiirdoe, oct ene,
nonene, and decene ang@nixtures t her eof ; g%ky es guch @S et hyne, propyne,
butyne, peént YABPIIBEA) (a5t GRS FRIGTPATSag IS, iPa (9#?3%%& 148 3t GaPHE CAMBORA Nt ur es
thereof; cyclpaldigRRtatishitonifileLaRs@RRAC, Cycl obutane,

met hyl cycl opropané, cycl opentane; nethyl cycl opentane, cycl ohexane,

cycl ohept ane, 25 net hyl cycl ohexane, cycl ooctane, cycl ononane and

cycl odecane d.m xtures ereof ; .al kadi enes such as, al l,ene,  hut adi ene,
oot adt ene. FobPAHESsRRs A e it - ERErooRE A BAGY HORAL o

decadi ene an@n@b6ﬁ$6ﬁ§n&P@Eﬁ?&m@ﬁﬁo@%&ﬁﬁhh% YihogieiBh ReRsspoHE b as benzene,
napht hal ene, anthracene, acenaphthene, -31 - acenaphthylene, benzopyrene,
pyrene, 8l ueterooxganismedavingitheathltytie sorvest at deanioniscaormpeagnt of the

met hyl napht hal en ni line. phenol.. phenant hr epe an i I nel. and
ot or oot heegRCertBlcah i SRR ARILE Rg e Of TR sRIEERS Fef i ne
petrol eum pr eduey atiNzhg Gfsclapsiaicn Dftrinbéaek igihoir phthisags.crude oil. 1n one
preferred enbodi nent, the hydrocarbon-containing conposition conprises from
10 wt.-%to 90 wt.-% of one type of hydrocarbon, preferably from15 w.-%

to 10 75 wt. rably. f -0 . -0

preferably f?%/%e g@rr f%e&fe%e?g@%@%c?@@w %%guﬁr%loeg{ 8%?%%2? Q%Fsyt 6%? %%8%1%{1]% to
65 wt. - %15 baseghbbmoft degradateadt leusi gietconfpohbie oyl lpdasdadonentaiing ng o
conposition. In a . further efenﬁgf ?nbodl nt, the.gyd%ocarbon-contaln|ng
conposi tion FETEBHIT S SPBCHY ATt & G ygcar atﬁfaﬁi SH4PbGAY WFt h each

hydrocar bon prieg8fanisth Raf BE 2N sEIPHAY forlhnARf s£7 REGhRL kRS &igimhed
enbodi ment, a first type of hydrocarbon is present in an anount from1l

w.-%to 25 werbofgtamdmmaiebaddvitlyged affledry dnomarrbenganism.

20  If the surface-treated calcium carbonate and the at least one microorganism capable
of degrading at least one component of the hydrocarbon-containing composition are
in the separated form, both the surface-treated calcium carbonate and the at least one
microorganism are preferably in the form of a suspension. Such suspensions can be
present in accordance with well-known forms and can be prepared by methods well

25  known to the skilled person.

For example, the inventive surface-treated calcium carbonate is present in powder

form and/or in the form of granules and the at least one microorganism capable of



is present in amount from70 w.-%to 90 w.-% based on the total weight of
t he hydrocar bon-containi ng conposition. In another preferred enbodi nent, a
first typ®o2013aR20018dr ocarbon is present in an anount fr @crTEP202/063%5t 0 50
wt.-% and a second type of hydrocarbon is present in amount from40 wt.-%
to 80 wt.-% based on the total weight of the hydrocarbon-containing
conposition. In a further preferred enmhaodi nent, a first type of hydrocarbon
is present in an anount from20 w.-%t0"60 wt.-% and a second type of
hydrocarbon is present in amunt from30 w.-%to 75 25 w.-% based on the
total weight of the hydrocarbon-containing conposition. - 32 - 50 wt.% and
nost preferably of at least 60 w.-% based on the total weight of the

hydr ocar bon- cont ai ni ng conposition. For exanple, a m xture of five types of
hydr ocar bons degraping e Rtastiohe @BmpoRsn b &k hgtrdc@dsh-céftaliing ddmpmItRnps ef er ably
of at least 50 w.% and nost preferably of at |east 60 w.-% based on the
total wei ght PefscRtre IEHOHR OF an BOFOBDHISEFIHIY AdEHsbEely B InveptigharBeet er r ed
enbodi nent, r - i nj 0, ict g ' il. and/or a
Fofined pet r O EoneRAPERAREROR pRBhl (RO s ol Y WP T

di esel fuel, navioatdaaisnf cophbleloy deguding adlchst oke caspmenaofthahxdrocabod-her eof 10
I n accordance w th anot her aspect of g present invention, the method for

bi ndi ng and SPBREHRERCHNMGIOR PN Hbhe et af # HCRBTYRIP 8NP ses a
step of pr ovigh RedudWESAGRE BAMICR T SHofcRRADAR LRbIATOARIrsLEP Of the

present nethod conprises the provision of at l'east one inven '
sur f ace- t r eatledt @wl wmpoenex o tredtyslrockBwinerostamiag corepesiticrOfugthaf contpeised | phat i ¢
carboxylic acid. accessi bl.e surface area of the cal Cil%;ﬁ carbonate.i s covered

by a coati ng EBIFBRSEFRES RROSPRAS AT Wi PEOERS HUSAN ERLENIORMN ng

bet ween 5 anghg¢pheRs,NAiodt, ARtraRd(1RE, yeBaGhH b ROAWaL Rnhinesefernativiiy! t her
step of the inventive nethod conprises contacting the

hydr ocar B8n- ¢lense ahtiicply neymsasticnbm the slhrry jeé said swdzpsttragtng cplpivracecbpnatat ed
cal ci um 20car bonate for obtaining a conposite material of surface-treated
cal ci um carbonate and hydrocar bon-contai ning conposition. In one preferred

enbodi ment, ThendhysPesiely peferedithiiodimént aeP@Ficeiteatddsakiun €arbohate is  and/ or
a refined petrol eum product selected fromthe group conprising gasoline,
25di esel f uelmmebilized gthrag dgast apgdpigiporganiin caprBle9f dagrading ahjcrttdes t her eof

component of the hydrocarbon-containing composition.

15
In general, the surface-treated calcium carbonate is immobilized with the at least one
microorganism in accordance with well-known methods. For example, an
immobilization method can be used which comprises the exposure of surface-treated
calcium carbonate to an aqueous suspension of the at least one microorganism to be

20  immobilized. If desired, such exposure can be only for a time sufficient to permit
adsorption of the microorganism onto the surface-treated calcium carbonate.
Alternatively, if the aqueous suspension comprises a nutrient broth, such exposure
can be for a longer period of time which will permit some growth of microorganism
during the immobilization procedure on the surface-treated calcium carbonate.

25  Additionally or alternatively, the immobilization method may comprise confining the
microorganism to the pores of the surface-treated calcium carbonate under reduced

pressure.



- 33 - 10 %of the aliphatic carboxylic acid accessible surface area of the
cal cium carbonate is covered by a coating conprising at |east one aliphatic
car boxyl iwoaeixh2b@Esi ng between 5 and 24 carbon atons an®COEPRE206326N
products thereof preferably takes place in that the surface of the

hydr ocar bon-cont ai ni ng conposition is at |east 5Spartially covered with the
at | east one surface-treated cal cium carbonate. Additionally or
alternatively, the step of contacting'@ﬁe hydr ocar bon- cont ai ni ng
conposition with the at | east one surface-treated cal ci um carbonate
preferably takes place in that the hydrocarbon-containing conposition of
step a) is mxed with the surface-treated cal cium carbonate of step b). The
skilled man wi |l adapt the m xing 10conditions (such as the configuration
of m Xing speeeis REeA Hb Partit@lahteStrideiesl & M dn dwailcaddrgartéil kbeitilizell Withine
especially preferred enbodi nent, the surface-treated cal cium carbonate is

i ncor por at ed thasuafapsHariod prle By Gaebanrteca thapresrat BIvapiden, GHt Heblsur f ace of the
15 hydr ocar ban- Al it r i L he
monveven 1 abi g op medlsplsah SRRANh Micro oGl B TR ity
preferred enbedinmgthydichebsy disaaky favadtiedrudabitiandioe ardiordpetrolsum

i mmobi lized with at | east gne m croorgani capabl e of degrading at | east
one 20 coﬁpo@&@Cb&ﬁ%fc’eﬁyg%@a?%wwéﬁmﬂlﬁ] quf%&@%ﬁt {SagfPncFREPPRE t nrent
time for car iyt yAkcafdds-oRRARE Lot Rftidahenidh niag%%tsuﬁmy used in the

hydr ocar bon-containing conposition wth the at |&ast one surface-treated
cal ci um car bpnat® ingentian aicestleoted ffam the greup cumpisitg afileasbonenatiraey ofpr ef er abl y
for a period,of 1 hoyr or nore, 25 nore preferably for a period of 12 hours
or nore and #BQ?H$W§“@}HB$& for a period of 24 hours or nore. In general,
the Il ength of contacting the hydrocarbon-containing conposition with the at
| east one surface-treated calciumcarbonate is determ ned by the deqree of
hydr ocar B8n- paldngprderrethemberimartd therat tagstnmetstraiatod dactPas andkeinfngl capablgs -
where the deqr . hydrocarbon-pol |l ution.is restri d.t 0 i.al l.

cont i ned ar e S e B O B GrRRleal b T o ol SRR -SSR R g Bh e

treatment ti n@sisncabrafihdfpetraRumt @dgr&Maidcteriaandion pe@slctim-RghdiipStungif t he
degree of hydrocarbon-pollution is of a huge extent such as a hydrocarbon
pollution of sea water and the corresponding shore line 5 affected by an

o P o S ORISR0 5 bALS Lol Mk SR 7
60 to 9016ay®fdegrading at least one component of the hydrocarbon-containing composition is at
least one strain of petroleum-degrading bacteria or petroleum-degrading fungi.
Alternatively, the at least one strain of bacteria and/or fungi capable of degrading at
least one component of the hydrocarbon-containing composition is at least one strain
of petroleum-degrading bacteria and petroleum-degrading fungi.
20
Specific examples of strains of bacteria which may be suitably used in the present
invention are selected from the group comprising Psychrobacter, Pseudomonas,
Pseudobacterium, Acinetobacter, Vibrio, Planococcus, Actinobacterium,
Arthrobacter, Marinobacter, Methylosinus, Methylomonas, Methylobacterium,
25  Mpycobacterium, Nocardia, Bacillus, Brevibacterium, Micrococcus,

Corynebacterium, Sarcina, Streptomyces, Flavobacterium, Xanthomonas and

mixtures thereof,



It is to be understood that the anpbunt of surface-treated cal cium carbonate
according 10to the present invention is selected such that it is sufficient
in the hywocowvdons contai ni ng conposition, i.e. high ercugiP2dieneizsovi di ng
efficient binding and biorenediating activity for at |east one type of

hydr ocar bon present in the hydrocarbon-containing conposition but at the
sane tinme is so low that no significant. _anount of unbound surface-treated
cal ci um carbonat e woul d be observed 158f the polluted nediumto treated. In
ot her words, by using the inventive surface- treated cal ci um carbonate or
met hod efficient binding and biorenediating activity is provided and huge
(and thus unwanted) amounts of surface-treated cal cium carbonate are

avoi ded. 20 In one preferred enbodi nent, the contacting of the at |east one
hydr ocar bon- ¢@Bh@éspesigll ¢ PP nbddwhéh, thbet [@ist beastaigBebsukrfaag eclbstedt ed

cal cium carbonate is carried out in that the weight ratio of

hydr ocar bon- o Bic i oHp Compiietl sorrahecreigiiabeclertandep st splsatesdicbonat e i s
from10:1 to 4; i . ra; 1 to 1:50, even nore preferably
from1:1 to f?@&'%%%ﬁa%%f%ﬁ“?é@?%g@“?%Pnfl-1: 1to 1:15. 25 - 35 -

m cr oor gani sm capabl e of degradi ng at | east one conponent of the

hydr ocar bon- cont ai ni.ng conpaQsi ti | f the conpo§éte mat er.i al

on. fo.
sur f ace- t P eat RANCBICEI S S%%méﬂ%lwdema%%ﬁ% ACKLRRERF S H@gf‘c%%fjﬁ%%i tion
I's further . copfagtond cmn?g'néﬁt Spﬂﬁ_@qlgﬂl‘o?@r@c&ﬁgﬁﬁ[ﬂ oRfhoditioh §esteRNEhe strain
m cr oor gani sm capabl e of degradi ng at | east one conponent of the
hydr ocar bon- of g¢raitindlhgmodifined dattenn 1.csthe hacenpbsictbicom gereyicily preocedddni n any
appropriate formknown to the skille erson. 10. For. exanpl e, the
oo ¢ on EUE STRGAE heSeh bohShERBR Jarr i oh i R s HUE AR ng a
| east one compoReRécatfont RtIMYiAE 6@pESsLONt @i ni ng conposi tion of step d)
may be provided in the formof an agueous suspension. If the at |east one
m croorgafi smis at |east one strain of bacteria, the bacteria density of
the agueous Sy3RENSAMl R BaIRIISH: LD PAHINLEA TEALUM 10408, ket ed
depends on the 9B concent ration of yd?ocarﬁon-con alﬁlng coﬁ%05| ion
posed on t he |gel ditt@dehparelitwinthe Hy dastariohedotaititg esrhpekitioanik at lche opast£hi a
density of the aqueous suspension is in the range of 1 cells/Litre to 108
cel I s/ Litre, ohflamiapdid@i y in the range of 102 cells/Litre to 106
cells/Litre and nost preferably in the range of 104 cells/Litre to 105
cells/Litre. 20 Such aqueous suspensi on conprising m croorgani sns may be
sprayed ofit o Spbhafisuxdrages off sttalns of b sihtich mey e swlabbfussdiif the erdseetat ed

cal cium carbonate and hydr gcar bon- contai ni ng conposj ti on and/ or may be

i njected int @Yeﬁgorbﬁqelsﬁ%%@gﬁ@m &’ﬁgf‘ﬂﬁ’tcogﬂﬁﬁgﬁg é’ertgﬁ} Sd@%% SP%th‘E‘?eri al of
surface-tr ea}ﬁ%ﬁz‘gﬁ%‘s,@&s&b@? ‘ﬁ&s@&?@éﬁ Qsﬁeﬁgﬂlﬂy gfv@z%?fﬁlpﬁé}' ARRtR)IN NG ,ERIRAS! L1 0N by
sui t abl e punpi ng neans. pendi ng ‘on” 25 the sel'ected at Ieasf one

m cr oor gani sweicapédyl Eusofiudegr adomigrdla sppadfucondlowhipofentillioin t he
hydrocarbon-con%ai@ing conposi tian tpe gromﬁh of. th nicrozr%anisn1added
to the pol | uC8d SREHH (ind Rel/ OBRCSUBRBItete W&qege;a%fﬁaéﬁﬁa% F6i P ect i ng
sufficiend anmpunbsrih skpyandWhikivedttiersbiCh as phosphate, ammoniumnitrate,

proteins, alkali netal
In one preferred embodiment, the at least one microorganism capable of degrading at
least one component of the hydrocarbon-containing composition is a microorganism
that is capable of degrading at least two components of the hydrocarbon-containing
25  composition, preferably at least three components of the hydrocarbon-containing
composition and most preferably a plurality of components of the hydrocarbon-

containing composition.



- 36 - ammoni um phosphat es, gl ucose, dextrose, urea, yeast and the |ike.
Such nutrients may be added to the aqueous suspension conprising the

m cr oor gawmo=2ma3/a0dBti onal |y or alternatively, said nutriPEMEP20MRP63261
injected into and/or sprayed onto the surface of the conposite material in
a separate aqueous suspension. 5 In case the surface-treated cal ci um
carbonate is incorporated in a nonwoven _fabric, said nonwoven fabric can be
further treated with said agueous suspéﬁsion conpri sing mcroorgani sns in
that the aqueous suspension is sprayed onto the nonwoven fabric and/or
injected into the nonwoven fabric. Optionally, nutrients may be sprayed
onto 10 the nonwoven fabric and/or injected into the nonwoven fabric as
descri bed above. In one preferred enbodi nent of the present invention, the
conposi ti on qbBRt iesitddc alicloeaghisan@pable bOaEGadihg i leapabt compordagsade ng at

| east one conponent of the,hydrocargon-containin conposition is added to
t he conposi t &YARCHPPRICOYAINENE GoRpROSitiPy 1§ $¢‘é¢'fttf‘é’c§u§]é%@ff the ¢ beplotvst e and

hydr ocar bon- Wyl YR 1 C . . 000
oo prcf or abhy phRh R R Ak P R e b AL i 2
is in the rangetloist 3000, ppefctadly2o =0 Capp %ocmbediprafeedbly ef @tltases5d &o, then

hydr ocar bon-cont ai ni ng c osition. 20 The ratios.of the surface-treated

cal ci um car b&H4e B?egﬁaﬁngg@aﬁ%ég% %cﬁm@étrpa?‘ireg%tbhgt)%ﬁt Igagintl Yoo e P8 ¥or gani sm
capabl e of d%&aﬁ%igg GHihd RRARbLAS- SRIBARELbmALSiBE INGAE QGRLRARRLEARIA N NG

conposition may vary over ‘a wde range. e conposite material according
to the i nventinbndindng thastileasobnd mecrsargimse capabdt efddogeddmgphlear ionat e and

the m ' iti nd f bly t i ght [ f
{1 om 2610 1 COMEORGY OpPEPeRRBHOrBNREIE LBEAGOT VY & dREFIY e dPhbl y

from2:1 to }h@hydroca@c?on_‘-co@ﬁﬁﬁﬁ% Compéditdd & atidast®d & based bA tiRetotdl @Rtgdd Wi th
the conposition conprising at Teast one m croorgani sm capabl e of degradi ng

at | east 1®ne of Bregudeaserbon-con@imygieQapesenm- cont ai ni ng conposi tion, the
oxygen content in the water is preferably at least 0.2 ng/Litre, nore
preferably at least 0.5 ng/Litre, even nore preferably at least 1 5ng/Litre

and nost prefiebadpiyfatedlcadditlinlerd, thgatlcist One ﬁ@ﬁ@g@ﬁisﬁfca§£M@bﬂ§e§@idil@@tt eria
whi ch nmay be suitably utilized in step d) of the present. nethod are

sel ect ed f r omsashenCHHOBIENSH 9 thesivido PERpRHioa ré s FOM PRSI d ARy ture of at

Pseudobact eri ' - ri : ' cterium
Art hr obact er ,lé%btr“@ %%g%%qg%q%%%ﬁlgso Fﬁf&rg&lﬂfgtg ﬁ%ﬁ%%ﬁg@pﬁ&%% acterium
Mycobact éf i umydiNogrdothcantaldag donymsitiBneRictadil g rtheian lcddt onoOmimoarganism

Corynebacteriu Sarci na, Streptonyces, Flavobacteriym Xanthononas and
7 xd Ur o5 t he CRRIPIS QlsiegT aééﬁfékmqowpﬁpstft@ﬁt@ygﬁ% ReSOP @RS conpositi on

conpri si ng alohBasitioR & MixairO8F ARkt MEARARO& i isdE SsRbicng d@grahﬁg%rt one
conponent of the hydrocarbon-containing conmpoSition conpriseS a bacterial

strai n sel ectedt dneaontpoeciyrod tip hyonguai winrpnRayioh cabpesitem. Fredeiablyolfahe at

Aci net obact ef cal LORL Rl Etiim A5 DR RREL M ARG I BRJoM bEfiRS t hereof.

20  hydrocarbon-containing composition is a mixture of at least two microorganisms,

one microorganism is a bacterial strain of Psychrobacter glacincola.

The inventive surface-treated calcium carbonate can be present in any appropriate
form, e.g. in the form of granules or a powder or in the form of a cake. Preferably,
25  the surface-treated calcium carbonate is in powder form and/or in the form of
granules. In a preferred embodiment, the surface-treated calcium carbonate is in
powder form. Alternatively, the surface-treated calcium carbonate can be present as

an aqueous suspension, ¢.g. in the form of slurry.



20 Exanpl es of strains of fungi which may be suitably utilized in step d)
of the present nethod are selected fromthe group conprising Aspergillus
flavus, Aspeogpdbus fum gates, Aspergillus niger, Asper @CITIEP01Ri0626E,
Aspergillus terreus, Aspergillus versicolor, Fusariumsp., Mrtierella

spp., Micor, Mycelia, Penicillium 25coryl ophilum Paecil omyces niveus,
Paeci | onyces variotti, Rhizopus, Talamryces, Trichoderma spp. and m xtures
thereof. - 38 - The conposition conpr@§rng at | east one m croorgani sm

capabl e of degrading at |east one conponent of the hydrocarbon-containing
conposition as utilized in step d) of the inventive nethod is preferably
sel ected such that the at |east one m croorgani smshows a degradation rate
for the hydrocarbon-contai ning conposition of at |east 25 5% preferably of
at least 40 % nore preferably of at |least 50 % even nore preferably of at
| east 60 % and nost preferably of at least 70 % based on the total weight
of the hydrodarhsR @ntWPeisiRy db Hsgaraningof the prssent et EIYPICEf er r ed
enbodi ment, t S t:i .0 I Si i r gani capabl e
o degr adi ng AP Mgt c” Rk e o L RS OO T S SR
conposi ti on Torthdriatdideck. Sospeh@pndysuolly tdreain harg bimventsef sudds ahdws raore

degradation rate for the hydrocarbon-containing.conposition of at |east 75
% based on 'REOYGS) geﬁ@*@@:ﬁpg %Lgﬁ%ﬁen_ %%%&mwﬁgﬂmawm c¥arpeEPEdon. |1
one preferreg @%&g{e@ﬁﬂ%e érhfﬁa%@%@&ér&l't%@cﬁ FdiSdMBteRhlid &R%Es one 15

m cr oor gani sm capabl e of degrading at |east one conponent of the

hydr ocar bon- ¢anspaismins§oc Gipuss'tas aspeofiphips@$ dempeaisionur e of at | east two
m croor gani sns capabl e of degrading at | east one conponent of the
hydr ocar bon- cont ai ni ng conposition. Preferably, the composition conprising

at | east oneJfbke pREGRAIHPodRRM] tBe AfveRlOE REiaBItradted 8ASTINMORGIHaRAONent  of
t he hydrocar bon-contai ni ng conposition 20conprises a m xture of at |east

t hree m ¢ oosymendadsingetertsheh it the ghani hag agpnicabeftsudhec-teoripberdginmof t he
hydr ocar bon- %Qﬁ%toﬁ‘ét” 'w%nc%%%%t&f? Vot SV RIRJE .-%A,Prilgrfggﬁé’f*@%iép( i -5 3080 tion
conprising at 1'eaSt one m Croorgani $m capabl'e 0 grading at” T'east one
conponent of vithe, Bﬂdié%&ﬁ&@;pf@féﬂab@i NIVNDHEO AP QS L, Bibed OAMIJ WeigGheofMhdiral i ty
of m croorganj snms capabl e of degrading at | east one conponent of the
hydrocarbon-sbgﬁbntaining conposition. If the conposition conprising at

| east one m croorgani sm capabl e of degrading at | east one conponent of the
hydr ocar bon- cont ai ni ng conposition conprises a mxture of at |east two

m cr oor gafi sfithe sorfgccrirarqianiaun sanbosatp caf b kdyt yn suspasioar, bptionatly dirtheo f
Psychr obact ersta%{llasg(!i Q}(,: gld?s'persant. Conventional dispersants known to the skilled person can

be used. A preferred dispersant is polyacrylic acid.

Within the context of the present invention, it is also possible to provide a nonwoven
20  fabric comprising the inventive surface-treated calcium carbonate. In this regard,
conventional nonwoven fabrics known to the skilled person can be used. For
example, nonwoven fabrics can be used that are manufactured by forming a fiber
layer (fiber web) by means of a dry method, a wet process, or the like, and bonding
fibers in the fiber layer to each other by means of a chemical bonding method, a

25  thermal bonding method, or the like.

In one preferred embodiment, the inventive surface-treated calcium carbonate is

incorporated in a biodegradable nonwoven fabric. If the nonwoven fabric is



- 39 - In one especially preferred enbodi nent, the surface-treated cal ci um
carbonate of step b) is further immobilized with at | east one m croorgani sm
capabl e ovodetgreodiag at | east one conponent of the hydr @campreon2063258i ni Ng
conposition. 5 In one preferred enbodi nent, step c) and step d) are carried
out simultaneously. If step ¢c) and step d) are carried out sinmultaneously,
the inventive surface-treated cal cium carbonate and the conposition
conprising at |east one nicroorganisnfggpable of degrading at |east one
conponent of the hydrocarbon-containing 10conposition are preferably

provi ded together in the formof slurry, i.e. the slurry conprises the

i nventive surface-treated cal cium carbonate as well as the conposition
conprising at | east one m croorgani smcapabl e of degrading at | east one
conmponent of bidieghyableans henveRntfabrtY i8 §rdeapPlgshide®T coltGAIflagl valp, @by, step
c) and step d) are carried out separately. In this case, the

hydr ocar bon- E8RICasil Hi§2k abdsesianpb bagass o mixtgghthgraob dogicxamplgethe

surface-tr eaﬁo‘f‘o‘ﬁegﬁhgﬂlé‘ MRS RATRD R f’g‘%?adé %?@ot‘éﬁnt ﬁld?d?ﬂa&‘%%o FrRE (EARY | ST ng
at | east one m croorgani sm capabl e of degrading at |east one conponent of

t he hydr ocar bantegadilde nomgowartplasd i intade 20 cotiorosreflqar ef erred enbodi nent of
the inventive nethod, step c) or step d) is repeated one or nore tines. In
a furtherspreferred enbodi ment, step c) and step d) are repeated one or

more tinmes. Iif o5 GRr&IedMbodlrfht dhe g&ﬁw&%ﬁﬁf%rgdcog%}gis@% th@‘?ﬁs%n%ilzé@ﬁfacé—t ep ¢)

and step d) nmay be repeated 1 ndependently, 1.e. p c) may be repeated
25several ti mestedwhiciug stregnath) inirgoyibpaslaw kit atlease one mi@esrganimmsapdtdnost ep c¢)

and vice versa. For anple, ste ) e repeated.twice, while step d)
s repoated GreedBE shlrd R aRmpRLor hhydrocaphECoaingE compastlivant i ve

sur f ace- t r ealgfliofalyE khMdnRoROM Blbeic Mhay it ohris® hidelieRd as described above.

hydr ocar bon- cont ai ni ng conposi tions provides a nunber of inproved

properti 8. First of all, the inventive surface-treated cal ci um carbonate

provi des excel | bi ndi.n Di nedi atin £Vt y n. at | east
ot ATy Ao e MO e fiouifeRl, BTS-BlokORrBE: b Ry

conposi ti on @iirfidexesitd daltidr amyalito aad BOAqRONS Qispén3hncamiPRabttdnen.
Furthernore, the inventive surface-treated cal cium carbonate provides
excel | ent bi MHFIYgTERAEN LI HRRIGOHedrHge atlcrsriony compencat of thasydigasbeny | y

appl ied onto cBﬁﬁi%_oggﬁtsﬂfonaon%%% ﬂ{e.l%aﬂe'o%g@@F%?%S@oﬁﬁ%%h&io% and m xed

with the hydrocar al ni conposi t'1ron. ernore, the inventive
sur f ace- fl f eatn@droogdaaisunfurther comprises nutrients as described above.

In accordance with the present invention, the surface-treated calcium carbonate is

suitable for effectively binding and bioremediating hydrocarbon-containing

compositions and has a degradation rate for the hydrocarbon-containing composition
20  of at least 25 %, based on the total weight of the hydrocarbon-containing

composition.

In one preferred embodiment, the surface-treated calcium carbonate is selected such
that a degradation rate for the hydrocarbon-containing composition of at least 40 %,

25  preferably of at least 50 %, more preferably of at least 60 % and most preferably of
at least 70 %, based on the total weight of the hydrocarbon-containing composition,
is obtained. In one especially preferred embodiment, the surface-treated calcium

carbonate is selected such that a degradation rate for the hydrocarbon-containing



10car bonat e provi des excel |l ent binding and biorenedi ating activity when

i ncorporated in a nonwoven fabric, for exanple, a biodegradabl e nonwoven
fabri c amoapmizedsont o the surface of a hydrocarbon- comrCaiRrR01g/06328p0Si ti on
in the formof said nonwoven fabric. Preferably, the inventive
surface-treated cal ci um carbonate provides excellent binding and

bi orenedi ating activity when applied onto the surface 150f a

hydr ocar bon- cont ai ni ng conposition i f “PHe inventive surface-treated cal ci um
carbonate further conprises an aqueous suspension of at |east one

m cr oor gani sm capabl e of degradi ng at | east one conponent of the

hydr ocar bon- cont ai ni ng conposition and/or is imobilized with at | east one
m croor gani sm capabl e of degradi ng at | east one conmponent of the

hydr ocar bon- eembadifiomef £0mOBS 4, Biksed 20 tTh@taddidht ontherhytRrattes- of the
inventive surface-treated cal ciumcarbonate or nmethod results in a

conposi t e naterpRingfonnesitigaeisobtdicdd cal ci um car bonate and

hydr ocar bon- cont ai ni ng conposition which can be easily renoved fromthe

pol luted nediumto be treated. Furthernore, the binding and bi orenediating
of hydr ocar ben*hydbmartioatcontaghicg oqpopasiticnr s byedt Heecin nfentio ¥ eompoditdee- t r eat ed
calciunlcarbonate.resuGts in a good cleansing quality of the nediumto be
treated. -- £9MPriyiRg akiGay gpehydraciraen. d&1 EF GATRY heRmaPNGy 2bhisas PBY BHCS or

i ndefini telyokapgopgpdRdh oﬂépr@f%he&_@&%S@iﬁleﬁ‘é%@l?yd%@é@r%n%o%@di‘ﬁ%%a”d can be

easily spread over the polluted nediumto be treated. Furthernore, the

sur f ace- t r eatcenipositien compraschanlass two hydrecarbomspr.¢. shargprappsapuevuprsesgensi on
of at |east oQne, m croorgani.sm capabl e of deqgradi.n t |least 5 one component
of the hydr odus LB B RITER BBk A e P a PR BTS¢ 1 o

| east one m Gi@RCEBDH-THMERRA it RSO ADHES AllulaBBSS f AR EAFRGIRNMhcOf the
hydr ocar bon-cont ai ni ng conposition permt an efficient binding of the

hydr ocar B8n- compesinemy adopos of didferens typeb pf higlregprkdmsi ci ent bi or enedi ati on
of the hydrocarbon-containing conposition within a short period of tine. 10
Dependi ng on the specific requirenents and/or the respective physi cal

and/ or cheni mhmPre@pehyd@&rbénstihau&e/ﬂml@ﬁé hodrocbém| Mon@tic apmosirbby) to be
treated, the surface-treated cal cium carbonate and the conposition

conpri si ng afiffeaemagsayHioeeNy AxP PR FApIdEo @b EJIRIIINgHE | east one
conponent of h&&%cmégﬁso e 'reéél%%k:rgBhg?ﬁ?&%%ﬁ&dpﬂe&ﬂh%y&&%@ﬂﬁg%cOr di ng

to the inventrve nethod can be appli separately or a finrs
m xture Ay kentasméd; conpdshenfcomprieds a lesparcaye of hydtenddnaskdediedfiomf t he
i ndi vi dual conmponents of .the surfa e-trqgted ﬁglciun1carbonate and the

conposi tion PR FRPPAYNE 1SS SHEN # BFHE G SHARMPEAN3ABI W HE: BT ng at
| east one CORBRRRAtnbAS nlhOGENRATC BB AN N0 LAMRARILhOBCkE

20concentration rati o may be i ndividual 'y adj ust ed dependi ng on the present
pol | ut ed isooctane, nonane, decane, undecane, dodecane, tridecane, tetradecane, pentadecane,
hexadecane, heptadecane, octadecane, nonadecane and eicosane and mixtures
20  thereof; alkenes such as ethene, propene, butene, butadiene, isobutene, pentene,
hexene, heptene, octene, nonene, and decene and mixtures thereof; alkynes such as
ethyne, propyne, butyne, pentyne, hexyne, heptyne, octyne, nonyne, and decyne and
mixtures thereof; cycloalkanes such as cyclopropane, cyclobutane,
methylcyclopropane, cyclopentane, methylcyclopentane, cyclohexane, cycloheptane,
25  methylcyclohexane, cyclooctane, cyclononane and cyclodecane and mixtures
thereof; alkadienes such as allene, butadiene, pentadiene, isoprene, hexadiene,

heptadiene, octadiene, nonadiene, decadiene and mixtures thereof and aromatic

hydrocarbons such as benzene, naphthalene, anthracene, acenaphthene,



mediumto be treated. The polluted nediummy be treated with the
surface-treated cal ci um carbonate being formul ated, for exanple, as a

cust omar ywbanmi2e4i8on, such as, for exanple, a sol uti onpCaEpPemmIosizon, a
suspensi on, a powder, a foam pastes, granules, aerosols and incorporations
in nonwoven fabrics. 25 A further advantage of the inventive
surface-treated cal cium carbonate or the inventive nethod resides in the
fact that the used surface-treated calféilum carbonate accel erates a

bi ol ogi cal remedi ati on process of the hydrocarbon-containing - 42 -
conposition wi thout disturbing the ecol ogical bal ance. Anot her advant age of
the inventive surface-treated cal cium carbonate or the inventive nethod is
t hat none of the enpl oyed conponents, nanmely the surface-treated cal ci um
carbonat e andt@faphiigleat, UeaasiyraRepyreid, asligrNk Hoh apakdtieyI6énzdegr adi ng at

| east one conponent of the 5hydrocarbon-caontaining conposition, give rise
to subsequentiydicnggncomedyInaphthaisng. ¢ilne. penek phensgthrareraad dipgethylpbenolr esi de
materials al%ﬁ@ﬁﬂmﬂﬁ%%ﬁg&ﬂin the natural environnent. Anong applications in
soils, shore Iines, sea water, flat water or ground water, the 10 nost

i nportant application is the cleansing of hydrocarbon-contai ning

conposi tions gjstribﬁted accidentallly. In _particular, oil spills affected

Yy ;
by rel eases dfeeridshgmcakqompopsiar of srudgr aRd Fefinsd PEFOlCHE. Prodycty Yass r i gs

and wel |'s, agﬁpgbhmﬁﬁuﬁpbhg§“ﬁﬂhgth@g@ petrol eum products and heavi er
fuel s used by Targe ships such as bunker fuel, or the spill of oily refuse

or waste oil are considered as inportant applications. 15Applications may
al so be possible foi cIeaQ§iqg ?f hﬁ%ioca boqgﬁolluted medi a ori&inated in
different indbSts PELTEHSH QYT tho BYroGH Pt FY AL AR HAR SHBPYSCS

i ndustries agoweld wasyttheoitl-25dfRInd e dMMFARRALbAL prefrablyefrbmMi Mow A to

fuel -di spensing industries. In this regard, the cleansing of containers,
reservoi 18 ardd vél-Vo, kjotiel prsferpllsidront 80 wet6rtp 9§ wit-bansponeieryeferabty fipmgSand

fuel - di spensi_ng,are .congi de i r& ant,napph) i ONS, 2 n yi of the
very good r e%ﬁlg@ 0 "é glh({rlgg%ti%?flre%g&e%&gtagpéﬁ u’rﬁ’ tgogér ch){r?fa/f’’ebalgenGi bl %8?6%1 and

bi or enedi at i R@igit o drgaarchhoncontagiifg Sgnsdir@si tions from pol l uted nedi a
as defined above, a further aspect of the present invention is the use
t hereof for binding and bi orenedi ati ng hydrocarbon-cont ai ni ng conpositions.

According to IﬁQ%ﬂ&f‘e‘iP &%&F&bdﬁﬁm&rﬁﬁh@g&&r%@&nb'bﬂ-‘é%%igg{rg ¢d p%QEB‘EalSi te

mat eri al conprising e surface-treated’cal cium car ate ‘an
hydr ocar bdn- compesasitivg ot apo sipts ofhyidsoqartmnk eeth. cadil hidmegbepilesert frea

e o o e R BT B 20 S B0t e,

reference - jd3esent in an amount from 1 wt.-% to 25 wt.-% and a second type of hydrocarbon
is present in amount from 70 wt.-% to 90 wt.-% based on the total weight of the
hydrocarbon-containing composition. In another preferred embodiment, a first type

20  of hydrocarbon is present in an amount from 10 wt.-% to 50 wt.-% and a second type

of hydrocarbon is present in amount from 40 wt.-% to 80 wt.-% based on the total
weight of the hydrocarbon-containing composition. In a further preferred
embodiment, a first type of hydrocarbon is present in an amount from 20 wt.-% to 60
wt.-% and a second type of hydrocarbon is present in amount from 30 wt.-% to 75

25  wt.-% based on the total weight of the hydrocarbon-containing composition.

In one especially preferred embodiment, a mixture of four to six types of

hydrocarbons is present in an amount of at least 40 wt.-%, more preferably of at least



is made to the statenents provided above when di scussing the technical
details of the surface-treated cal cium carbonate and/or the

hydr ocar bwo-20m2ed18i ng conposition. The fol | ow ng exanplPes/EPay12a6itst i onal |y
illustrate the invention, but are not nmeant 5 to restrict the invention to
the exenplified enbodi nents. The exanpl es bel ow show t he good

m cr obi ol ogi cal stability of the aqueous preparations of mnerals, pignments
or fillers protected with the conposifﬁan according to the present

i nvention: EXAMPLES 10 Measurenent methods The fol |l owi ng nmeasurenent

met hods were used to evaluate the paraneters given in the exanpl es and
clains. 15 BET specific surface area of a material The BET specific surface
area was neasured via the BET nethod according to | SO 9277 using nitrogen,

fol | owi ng congiviti'@ahdeosf prtReatspoPitdeddy chaatdNeasad or BRGofadverhpefthed of 30
mnutes. Prior to such neasurenments, the sanple was filtered, rinsed and
dried at 110&yfiiecgRopgepfamsie emposin. Hor grample, a poxipegfi fjed yrgs a8

di stribution &%?ﬁbgﬁsoig?}és&:ltqﬁ allafiBufit ﬁa"f‘%&t@{g wesby, ke WeLGRb L BRYL R4t
di aneter (d5 of a particulate materi al I 'ght median grarn dianeter and
grai n di amet 0 wigs andlinskt profetdbdyo Ddt 1easpd wit.c4| Bdsed oatiertoal weigheofttdt er m ned

via the sedinentation nethod, i.e. an analysis of 25 sedinentation

behavi our 2 i n PYUQEHOPR-SPRBINHIE GAMOFtOfhe neasurenent was nade with a

Sedi graphTM 5100. - 44 - The nethod and the instrunent are known to the
skilled person and are conmmonly used to determ ne grain size of fillers and
pi gment s. Thén peapeferedrembadsngdrthe bydrocarbémeamraiaggeomposobuis andodil 0. 1

N0, IS AATRLER,on e o aperced Hebng, 8.0 o spesd s iger an
accor dance Wdidlctiigl, SEHR RS, By&h08 ol Metdsend &Rt mixtures thereof.
10
In accordance with another aspect of the present invention, the method for binding
and bioremediating hydrocarbon-containing compositions comprises a step of
providing a hydrocarbon-containing composition. Another step of the present method
comprises the provision of at least one inventive surface-treated calcium carbonate,
15  wherein at least 10 % of the aliphatic carboxylic acid accessible surface area of the
calcium carbonate is covered by a coating comprising at least one aliphatic
carboxylic acid having between 5 and 24 carbon atoms and/or reaction products
thereof. A further step of the inventive method comprises contacting the
hydrocarbon-containing composition with the at least one surface-treated calcium
20  carbonate for obtaining a composite material of surface-treated calcium carbonate

and hydrocarbon-containing composition.

In one preferred embodiment, the hydrocarbon-containing composition is crude oil
and/or a refined petroleum product selected from the group comprising gasoline,

25  diesel fuel, aviation fuel, hydraulic oil, kerosene and mixtures thereof.

In another preferred embodiment, the step of contacting the hydrocarbon-containing

composition with the at least one surface-treated calcium carbonate wherein at least



10 Anaerobi c degradati on Measurenents were carried out in accordance with
the CECD 311. Anaerobic biodegradability of organic conpounds in digested
sl udge wawocaryiedsout by neasurenent of gas producti onPCIEPBIIQI06FST Al
oxygen demand BOD was assessed as described in CECD 301D. Anal ytical GC M
Sanmpl es were extracted with diethyl ether and anal ysed on an AutoSystem XL
20 Perkin Elnmer according to the standard nethod of the RDS-ANA | ab (Report
58072.10) Aliphatic carboxylic acid aceééssi bl e surface area The al i phatic
carboxylic acid accessible surface area may be determ ned by the 25net hod
described in the publication of Papier, Schultz and Turchi (Eur. Polym J.,
Vol . 20, No. 12, pp. 1155-1158, 1984). - 45 - Exanple 1 The follow ng
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incorporated in a nonwoven fabric which may be placed on the surface of the
15  hydrocarbon-containing composition. In one preferred embodiment, the nonwoven

fabric is a biodegradable nonwoven fabric.

In one further preferred embodiment, the surface-treated calcium carbonate is
immobilized with at least one microorganism capable of degrading at least one

20  component of the hydrocarbon-containing composition.

The treatment time for carrying out the contacting of the at least one hydrocarbon-
containing composition with the at least one surface-treated calcium carbonate is
carried out for a period of 5 min or more, preferably for a period of 1 hour or more,
25  more preferably for a period of 12 hours or more and most preferably for a period of
24 hours or more. In general, the length of contacting the hydrocarbon-containing
composition with the at least one surface-treated calcium carbonate is determined by

the degree of hydrocarbon-pollution and the medium to be treated. For example,
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where the degree of hydrocarbon-pollution is restricted to spatially confined areas
such as a leak of hydraulic oil on sealed concrete, the treatment time is as short as,
for example, 5 minutes to 6 hours. If the degree of hydrocarbon-pollution is of a huge
extent such as a hydrocarbon pollution of sea water and the corresponding shore line
5  affected by an oil spill, the treatment time can be as long as, for example, about 12
hours to 90 days. In one preferred embodiment, the treatment time is about 60 to 90

days.

It is to be understood that the amount of surface-treated calcium carbonate according
10 to the present invention is selected such that it is sufficient in the hydrocarbon-
containing composition, i.e. high enough for providing efficient binding and
bioremediating activity for at least one type of hydrocarbon present in the
hydrocarbon-containing composition but at the same time is so low that no
significant amount of unbound surface-treated calcium carbonate would be observed
15  on the polluted medium to treated. In other words, by using the inventive surface-
treated calcium carbonate or method efficient binding and bioremediating activity is
provided and huge (and thus unwanted) amounts of surface-treated calcium

carbonate are avoided.

20 Inone preferred embodiment, the contacting of the at least one hydrocarbon-
containing composition with the at least one surface-treated calcium carbonate is
carried out in that the weight ratio of hydrocarbon-containing composition and
surface-treated calcium carbonate is from 10:1 to 1:100, more preferably from 1:1 to
1:50, even more preferably from 1:1 to 1:25 and most preferably from 1:1 to 1:15.

25
In one preferred embodiment, the method further comprises the step of contacting the

composite material obtained in step ¢) with a composition comprising at least one



U tra-mcrobes 65 Sea water-oil anaerobic no 100 Sea water-oil anaerobic

di gested sludge 77 Sea water-oil anaerobic Psychrobacter glacincola 100

The U trawbl2er3ghessbacteria were provided by UtraTech @OSAP2andezse t he

ol dest 5regi stered biol ogical/mcrobial product on the EPA s Nati onal

Conti ngency Products List for water applications involving oil. The sl udge
sanples were sanpled froma plant in Aarburg. The GC-Ms profiles provide an
i ndi cation of the biorenediated oil corpared to the control sanples wthout
m croorgani sns. During the aerobic degradation in the presence of activated
sludge and Utra-Mcrobes as well as in the 10 anaerobic sanple inocul at ed
with the digested sludge a reduction of about 30 % of the hydrocarbons was
measured by GC-MS. It can thus be concluded that during the aerobic

degradati on anib@etghiséh Qiphbld @@ tadhdifg atlchstiohy coBp@ieviest the hydrocarbon-

containing composition.

If the composite material of surface-treated calcium carbonate and hydrocarbon-

5  containing composition is further contacted with a composition comprising at least
one microorganism capable of degrading at least one component of the hydrocarbon-
containing composition, said composition may be provided in any appropriate form

known to the skilled person.

10 For example, the composition comprising at least one microorganism capable of
degrading at least one component of the hydrocarbon-containing composition of step
d) may be provided in the form of an aqueous suspension. If the at least one
microorganism is at least one strain of bacteria, the bacteria density of the aqueous
suspension to be added to the polluted medium to be treated depends on the

15  concentration of hydrocarbon-containing composition posed on the polluted medium.
In one preferred embodiment, the bacteria density of the aqueous suspension is in the
range of 1 cells/Litre to 10° cells/Litre, more preferably in the range of 10” cells/Litre

to 10° cells/Litre and most preferably in the range of 10" cells/Litre to 10° cells/Litre.

20 Such aqueous suspension comprising microorganisms may be sprayed onto the
surface of the composite material of surface-treated calcium carbonate and
hydrocarbon-containing composition and/or may be injected into the polluted
medium that comprises the composite material of surface-treated calcium carbonate
and hydrocarbon-containing composition by suitable pumping means. Depending on

25  the selected at least one microorganism capable of degrading at least one component
of the hydrocarbon-containing composition, the growth of the microorganism added
to the polluted medium may be supported by also spraying and/or injecting sufficient

amounts of key nutrients such as phosphate, ammonium nitrate, proteins, alkali metal



15 Exanple 2 The followng illustrative Exanple involves the use of a
surface-treated natural cal cium carbonate powder (cf. Exanple 1 above) for
bi ndi ng awo 2bi3onededi ati ng a hydrocar bon-cont ai ni ng compoSiEPR@R/06325E€a

wat er by determ ning the residual hydrocarbon conpounds over a period of 60
days at a tenperature of about 4 C. - 47 - Aerobic biorenediation of 100
ppm petroleumin seawater was perfornmed at 4 C during a period of tinme of
60 days. The surface-treated natural cafci um carbonate was used in a wei ght
rati o of surface-treated cal cium carbonate and hydrocarbon-contai ni ng
conposition of 10: 1. The residual hydrocarbon conpounds were neasured 5 by
GC-M5. Table 2 summaries the details of the utilized bacteria and the
measured oil recovery. Table 2 Sanple Bacteria G| recovery (% GC MS) Sea

wat er - oi | no aAdbnH@a phedphted) dluddsy,clRk@ORCTRE, WadGind R ldke? Budeautiadter - oi |
activated sl udge

rna%l be added to the aqueous suspension comprising the microorganism.

Additionally or alternatively, said nutrients may be injected into and/or sprayed onto

the surface of the composite material in a separate aqueous suspension.

In case the surface-treated calcium carbonate is incorporated in a nonwoven fabric,
said nonwoven fabric can be further treated with said aqueous suspension comprising
microorganisms in that the aqueous suspension is sprayed onto the nonwoven fabric
and/or injected into the nonwoven fabric. Optionally, nutrients may be sprayed onto

10 the nonwoven fabric and/or injected into the nonwoven fabric as described above.

In one preferred embodiment of the present invention, the composition comprising at
least one microorganism capable of degrading at least one component of the
hydrocarbon-containing composition is added to the composite material of surface-
15  treated calcium carbonate and hydrocarbon-containing composition in an amount of
from 1 ppm to 10.000 ppm, preferably in amount of from 250 ppm to 5.000 ppm and
most preferably is in the range of 500 ppm to 2.500 ppm, calculated relative to the

hydrocarbon-containing composition.

20 The ratios of the surface-treated calcium carbonate and the composition comprising
at least one microorganism capable of degrading at least one component of the
hydrocarbon-containing composition may vary over a wide range. In the composite
material according to the invention, the ratio of the surface-treated calcium carbonate
and the microorganism composition corresponds preferably to a weight ratio of from

25  10:1 to 1:10, preferably from 5:1 to 1:5, particularly preferably from 2:1 to 1:2.

The composition comprising at least one microorganism capable of degrading at least

one component of the hydrocarbon-containing composition preferably comprises



60 Sea water-oil digested sludge 65 Sea water-oil seafloor sludge 87 Sea
water-oil Utra-mcrobes 100 10 During the aerobic biorenediation, a

bi or enediwDi2oms/@b91about 78 % to 13 % was obtai ned at 4 Ecampendionizson t he
m croorganismutilized. The conbination of surface-treated cal ci um
carbonate and bacterial species Psychrobacter glacincola, a

hydr ocar bon- degradi ng bacterial strain _isolated fromextrenely cold
habitats, 15achieved a biorenediation'é?'up to 78 % conpared to the initial
hydr ocar bon concentrati on as determ ned by GC-MS. Using the sewage sanpl es
fromdifferent plants, a biorenediation of about 35 % and 40 % was
obtained. In contrast, the m croorganisns of the seafloor sludge

bi orenedi ated only about 13 % of the hydrocarbons and the U tra-m crobes

di d not showaampidiaetceinerivatdrantodsetttaatddywidtt thd cdpbsitibh cedpridingist 168t
concl uded that during binding and the aerobic blorenedlatlon a bacteria
oi | - degr adi NG BHEPPERPNiSE c&p%@ﬁ of degraging at least one component of the hydrocarbon-

containing composition, the oxygen content in the water is preferably at least 0.2
mg/Litre, more preferably at least 0.5 mg/Litre, even more preferably at least 1

5  mg/Litre and most preferably at least 1.5 mg/Litre.

Examples of strains of bacteria which may be suitably utilized in step d) of the
present method are selected from the group comprising Psychrobacter,
Pseudomonas, Pseudobacterium, Acinetobacter, Vibrio, Planococcus,

10 Actinobacterium, Arthrobacter, Marinobacter, Methylosinus, Methylomonas,
Methylobacterium, Mycobacterium, Nocardia, Bacillus, Brevibacterium,
Micrococcus, Corynebacterium, Sarcina, Streptomyces, Flavobacterium,

Xanthomonas and mixtures thereof.

15  Inone especially preferred embodiment, the composition comprising at least one
microorganism capable of degrading at least one component of the hydrocarbon-
containing composition comprises a bacterial strain selected from the group
comprising Psychrobacter glacincola, Acinetobacter calcoaceticus, Acinetobacter
faecalis and mixtures thereof.

20
Examples of strains of fungi which may be suitably utilized in step d) of the present
method are selected from the group comprising Aspergillus flavus, Aspergillus
fumigates, Aspergillus niger, Aspergillus niveus, Aspergillus terreus, Aspergillus
versicolor, Fusarium sp., Mortierella spp., Mucor, Mycelia, Penicillium

25  corylophilum, Paecilomyces niveus, Paecilomyces variotti, Rhizopus, Talamoryces,

Trichoderma spp. and mixtures thereof.
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weight of the hydrocarbon-containing composition. In one especially preferred
embodiment, the composition comprising at least one microorganism capable of
degrading at least one component of the hydrocarbon-containing composition
utilized in step d) of the inventive method shows a degradation rate for the
hydrocarbon-containing composition of at least 75 %, based on the total weight of

the hydrocarbon-containing composition.

In one preferred embodiment, the composition comprising at least one
microorganism capable of degrading at least one component of the hydrocarbon-
containing composition comprises a mixture of at least two microorganisms capable
of degrading at least one component of the hydrocarbon-containing composition.
Preferably, the composition comprising at least one microorganism capable of
degrading at least one component of the hydrocarbon-containing composition
comprises a mixture of at least three microorganisms capable of degrading at least
one component of the hydrocarbon-containing composition. Even more preferably,
the composition comprising at least one microorganism capable of degrading at least
one component of the hydrocarbon-containing composition comprises a plurality of
microorganisms capable of degrading at least one component of the hydrocarbon-
containing composition. If the composition comprising at least one microorganism
capable of degrading at least one component of the hydrocarbon-containing
composition comprises a mixture of at least two microorganisms, one microorganism

is preferably a bacterial strain of Psychrobacter glacincola.



Sea water-oil activated and digested sludge 47 WO

2013/ 020918PCT/ EP2012/ 065251 - 49 - Sea water-oil seafl oor sludge nolde 1
69 Sea wawenewd2owmeaf | oor sl udge nol de 2 100 Sea wat er - ®@Cir/HBRaz@632SLr Obes
100 The following table 4 outlines the oil recovery for the
surface-treated natural cal cium carbonate powder /Corexit 9500 conbination
I n conparison with the results obtalned for the surface-treated natura

cal ci um car bonate powder over a period 38F 60 days at 5a tenperature of
about 4 C. Table 4

In one especially preferred embodiment, the surface-treated calcium carbonate of
step b) is further immobilized with at least one microorganism capable of degrading

at least one component of the hydrocarbon-containing composition.

In one preferred embodiment, step ¢) and step d) are carried out simultaneously. If
step ¢) and step d) are carried out simultaneously, the inventive surface-treated
calcium carbonate and the composition comprising at least one microorganism
capable of degrading at least one component of the hydrocarbon-containing

10 composition are preferably provided together in the form of slurry, i.e. the slurry
comprises the inventive surface-treated calcium carbonate as well as the composition
comprising at least one microorganism capable of degrading at least one component

of the hydrocarbon-containing composition.

15  Alternatively, step ¢) and step d) are carried out separately. In this case, the
hydrocarbon-containing composition is first contacted with the surface-treated
calcium carbonate and then with the composition comprising at least one
microorganism capable of degrading at least one component of the hydrocarbon-
containing composition

20
In one preferred embodiment of the inventive method, step c) or step d) is repeated
one or more times. In a further preferred embodiment, step ¢) and step d) are
repeated one or more times. If step ¢) and step d) are repeated one or more times,
step ¢) and step d) may be repeated independently, i.e. step ¢) may be repeated

25  several times, while step d) is repeated more or less times than step ¢) and vice versa.
For example, step ¢) may be repeated twice, while step d) is repeated once or more

than twice.
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The use of the inventive surface-treated calcium carbonate or method for binding
hydrocarbon-containing compositions provides a number of improved properties.
First of all, the inventive surface-treated calcium carbonate provides excellent
binding and bioremediating activity when at least partially applied onto the surface
of a hydrocarbon-containing composition or mixed with the hydrocarbon-containing
composition. Furthermore, the inventive surface-treated calcium carbonate provides
excellent binding and bioremediating activity when at least partially applied onto the
surface of a hydrocarbon-containing composition and mixed with the hydrocarbon-
containing composition. Furthermore, the inventive surface-treated calcium
carbonate provides excellent binding and bioremediating activity when incorporated
in a nonwoven fabric, for example, a biodegradable nonwoven fabric and applied
onto the surface of a hydrocarbon-containing composition in the form of said
nonwoven fabric. Preferably, the inventive surface-treated calcium carbonate
provides excellent binding and bioremediating activity when applied onto the surface
of a hydrocarbon-containing composition if the inventive surface-treated calcium
carbonate further comprises an aqueous suspension of at least one microorganism
capable of degrading at least one component of the hydrocarbon-containing
composition and/or is immobilized with at least one microorganism capable of

degrading at least one component of the hydrocarbon-containing composition.

The addition or the use of the inventive surface-treated calcium carbonate or method
results in a composite material of surface-treated calcium carbonate and
hydrocarbon-containing composition which can be easily removed from the polluted
medium to be treated. Furthermore, the binding and bioremediating of hydrocarbon-
containing compositions by the inventive surface-treated calcium carbonate results in

a good cleansing quality of the medium to be treated.
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The surface-treated calcium carbonate may be stored for indefinitely long periods, is
not categorized as toxic product and can be easily spread over the polluted medium
to be treated. Furthermore, the surface-treated calcium carbonate further comprising
an aqueous suspension of at least one microorganism capable of degrading at least

5  one component of the hydrocarbon-containing composition and/or is immobilized
with at least one microorganism capable of degrading at least one component of the
hydrocarbon-containing composition permit an efficient binding of the hydrocarbon-
containing composition as well as an efficient bioremediation of the hydrocarbon-
containing composition within a short period of time.

10
Depending on the specific requirements and/or the respective physical and/or
chemical properties of the hydrocarbon-containing composition to be treated, the
surface-treated calcium carbonate and the composition comprising at least one
microorganism capable of degrading at least one component of the hydrocarbon-

15  containing composition to be used according to the inventive method can be applied
both separately or a finished mixture may be used. In the form of a separately
metered addition of the individual components of the surface-treated calcium
carbonate and the composition comprising at least one microorganism capable of
degrading at least one component of the hydrocarbon-containing composition the

20  concentration ratio may be individually adjusted depending on the present polluted
medium to be treated. The polluted medium may be treated with the surface-treated
calcium carbonate being formulated, for example, as a customary formulation, such
as, for example, a solution, an emulsion, a suspension, a powder, a foam, pastes,
granules, acrosols and incorporations in nonwoven fabrics.

25
A further advantage of the inventive surface-treated calcium carbonate or the
inventive method resides in the fact that the used surface-treated calcium carbonate

accelerates a biological remediation process of the hydrocarbon-containing



- 50 - Exanple 4 Determ nation of viability of bacteria after

i mobi | i zati on on CaCC3 Pseudononas sp. and Psycho bacter gl acinola were
i mrobi | i 280 2018/0289988 and 5stored for 31 days at room t empEERRMRO6528f t er
storage the bacterial viability was determ ned. Portions of 100 I A (> 109
CFU /ml PBS) of a suspension of Pseudonobnas sp. and Psychobacter gl acinola
were each m xed separately with 100 | A of sterile PBS, 80% 10sterile

gl ycerol, edible oil (rapeseed oil), aﬁa'pol yet hyl ene gl ycol (Fluka order
nunber 82280), which served as solvents for the m croorgani sns. Nat ur al
ground cal ci um carbonate was coated with stearic acid in anounts of 0.2 w%
, 0.6 wt%and 1.2 wt% The BET specific surface area was 0.61n2/g and the
15 wei ght medi an size was 19.5 gm Each suspension of the 200 gl prem xed
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suspensi ons & FRAKEDr Ol ARE LEXHERTBR RfCrialdhlrdrYbrERM RehORSuAL NG put
on the rotation shaker for 30 mnutes at 400 UpM (at "room t enperature).

-51 - From t sesieonmenpar ati ons 100 pl sanples were plated on a TSA plate
(Tryptic-SoyAgar) and incubated up to 5 days at 30C. Wthout saying, all
operations nust be nmade under sterile conditions. 5 All quoted bacteri al

counts (Tot alanydblppli6RIdns i bYs) sHodd MRS, @ 8vdtdt, BitUldtt orl gRodrdBnakab RS

her ebel ow are determ ned after 5 days follow ng plate-out and in accordance
wi th counfi ngnaseirpedtagesppliciend: is the deansinged hydipesrber-cofainingeoopabitions
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tankers, offshore platforms, drilling rigs and wells, as well as spills of refined
petroleum products and heavier fuels used by large ships such as bunker fuel, or the
spill of oily refuse or waste oil are considered as important applications.

15  Applications may also be possible for cleansing of hydrocarbon-polluted media
originated in different industries such as railroad, airline and land transport industries
as well as the oil storage, transportation, refining and fuel-dispensing industries. In
this regard, the cleansing of containers, reservoirs and all kind of means for storing,
transporting, refining and fuel-dispensing are considered as important applications.

20
In view of the very good results of the surface-treated calcium carbonate in binding
and bioremediating of hydrocarbon-containing compositions from polluted media as
defined above, a further aspect of the present invention is the use thereof for binding
and bioremediating hydrocarbon-containing compositions. According to another

25  aspect of the present invention, a composite material comprising the surface-treated
calcium carbonate and a hydrocarbon-containing composition is provided. With
regard to the definition of the surface-treated calcium carbonate and/or the

hydrocarbon-containing composition and preferred embodiments thereof, reference
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is made to the statements provided above when discussing the technical details of the

surface-treated calcium carbonate and/or the hydrocarbon-containing composition.
The following examples may additionally illustrate the invention, but are not meant
to restrict the invention to the exemplified embodiments. The examples below show
the good microbiological stability of the aqueous preparations of minerals, pigments
or fillers protected with the composition according to the present invention:

EXAMPLES

Measurement methods

The following measurement methods were used to evaluate the parameters given in

the examples and claims.

BET specific surface area of a material

The BET specific surface area was measured via the BET method according to ISO
9277 using nitrogen, following conditioning of the sample by heating at 250°C for a
period of 30 minutes. Prior to such measurements, the sample was filtered, rinsed

and dried at 110°C in an oven for at least 12 hours.

Particle size distribution (mass % particles with a diameter < X) and weight

median diameter (dso) of a particulate material

Weight median grain diameter and grain diameter mass distribution of a particulate
material were determined via the sedimentation method, i.e. an analysis of
sedimentation behaviour in a gravitational field. The measurement was made with a

Sedigraph™ 5100.
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The method and the instrument are known to the skilled person and are commonly
used to determine grain size of fillers and pigments. The measurement was carried
out in an aqueous solution of 0.1 wt.-% NasP,0O7. The samples were dispersed using

a high speed stirrer and ultrasound.

Aerobic degradation

Measurements were carried out in accordance with the OECD 301 D close bottle

test.

Anaerobic degradation

Measurements were carried out in accordance with the OECD 311.
Anaerobic biodegradability of organic compounds in digested sludge was carried out

by measurement of gas production.

Biological oxygen demand

BOD was assessed as described in OECD 301D.

Analytical GC-MS

Samples were extracted with diethyl ether and analysed on an AutoSystem XL
Perkin Elmer according to the standard method of the RDS-ANA lab (Report
58072.10)

Aliphatic carboxylic acid accessible surface area

The aliphatic carboxylic acid accessible surface area may be determined by the
method described in the publication of Papirer, Schultz and Turchi (Eur. Polym. J.,
Vol. 20, No. 12, pp. 1155-1158, 1984).

0. 6%
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Example 1

The following illustrative Example involves the use of a surface-treated natural
calcium carbonate powder for binding and bioremediating a hydrocarbon-containing
5  composition by determining the residual hydrocarbon compounds over a period of 60
days for acrobic and anaerobic samples, respectively. Said surface-treated natural
calcium carbonate powder has a weight medium particle diameter dsy value of 1.4
um (measured according to the sedimentation method) and a specific surface area of
5.5 m*/g (measured using nitrogen and the BET method), before surface treatment.
10 The surface-treated natural calcium carbonate is covered by a coating comprising
stearic acid and/or reaction products thereof. Stearic acid and/or reaction products of
stearic acid are present in the coating in an amount of 0.7 wt.-%, based on the dry

weight of the calcium carbonate.

15  Aecrobic and anaerobic biodegradation of crude oil in seawater were performed with
seawater sampled from a fjord close to the Omya molde in Norway. 1000 ppm crude
oil was used and the sinking agent was the surface-treated natural calcium carbonate
powder as described above. The surface-treated natural calcium carbonate was used
in a weight ratio of surface-treated calcium carbonate and hydrocarbon-containing

20  composition of 10:1. The biogas (BG) production were monitored over a period of
60 days at 10 °C for the aerobic and anaerobic samples respectively. The residual
hydrocarbon compounds were measured by GC-MS. Table 1 summaries the details

of the utilized strains of bacteria and the measured oil recovery.

25
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Table 1
Sample Condition Bacteria Oil recovery
(%; GC-MS)
Sea water-oil acrobic no 100
Sea water-oil acrobic activated sludge 60
Sea water-oil acrobic Ultra-microbes 65
Sea water-oil anaerobic no 100
Sea water-oil anaerobic digested sludge 77
Sea water-oil anaerobic Psychrobacter glacincola 100

The Ultra-Microbes bacteria were provided by UltraTech (USA) and are the oldest
5  registered biological/microbial product on the EPA’s National Contingency Products

List for water applications involving oil. The sludge samples were sampled from a
plant in Aarburg. The GC-MS profiles provide an indication of the bioremediated oil
compared to the control samples without microorganisms. During the acrobic
degradation in the presence of activated sludge and Ultra-Microbes as well as in the

10 anaerobic sample inoculated with the digested sludge a reduction of about 30 % of
the hydrocarbons was measured by GC-MS. It can thus be concluded that during the

acrobic degradation a bacteria oil-degrading activity is given.

15 Example 2

The following illustrative Example involves the use of a surface-treated natural
calcium carbonate powder (cf. Example 1 above) for binding and bioremediating a
hydrocarbon-containing composition in sea water by determining the residual
hydrocarbon compounds over a period of 60 days at a temperature of about 4 °C.

20



0.2% <100 1.2% 3.2*104 water/PBS 0.6% >>104 0.2% >>104 Table 7: TVC
results obtained wwth a culture of Pseudononas (after 31 days of 10storage

at room twopersaoie). sol vent for mcroorgani snms steari eCtaERRéngez2al CaCo3
TVC
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Acrobic bioremediation of 100 ppm petroleum in seawater was performed at 4 °C

during a period of time of 60 days. The surface-treated natural calcium carbonate

was used in a weight ratio of surface-treated calcium carbonate and hydrocarbon-

containing composition of 10:1.The residual hydrocarbon compounds were measured
5 by GC-MS. Table 2 summaries the details of the utilized bacteria and the measured

oil recovery.

Table 2
Sample Bacteria Oil recovery (%; GC-MS)
Sea water-oil no 100
Sea water-oil Psychrobacter glacincola 22
Sea water-oil activated sludge 60
Sea water-oil digested sludge 65
Sea water-oil seafloor sludge 87
Sea water-oil Ultra-microbes 100

10
During the aerobic bioremediation, a bioremediation of about 78 % to 13 % was
obtained at 4 °C depending on the microorganism utilized. The combination of
surface-treated calcium carbonate and bacterial species Psychrobacter glacincola, a
hydrocarbon-degrading bacterial strain isolated from extremely cold habitats,

15  achieved a bioremediation of up to 78 % compared to the initial hydrocarbon
concentration as determined by GC-MS. Using the sewage samples from different
plants, a bioremediation of about 35 % and 40 % was obtained. In contrast, the
microorganisms of the seafloor sludge bioremediated only about 13 % of the
hydrocarbons and the Ultra-microbes did not show any bioremediation activity at 4

20  °C. It can thus be concluded that during binding and the acrobic bioremediation a

bacteria oil-degrading activity is given.
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Example 3

The following illustrative Example involves the use of a surface-treated natural
5  calcium carbonate powder (cf. Example 1 above) in combination with the

commercially available dispersing agent Corexit 9500 (commercially available from
Nalco, USA) for binding and bioremediating a hydrocarbon-containing composition
in sea water by determining the residual hydrocarbon compounds over a period of 60
days at a temperature of about 4 °C. Furthermore, the residual hydrocarbon

10 compounds over a period of 60 days at a temperature of about 4 °C for the surface-
treated natural calcium carbonate powder /Corexit 9500 combination are compared

with results obtained for the surface-treated natural calcium carbonate powder.

Acrobic bioremediation of crude oil in seawater was performed with seawater

15  containing a dispersant. 100 ppm petroleum was used and the sinking agent was the
surface-treated natural calcium carbonate powder as described above in combination
with the commercially available dispersing agent Corexit 9500 (Nalco). The surface-
treated natural calcium carbonate was used in a weight ratio of surface-treated
calcium carbonate and hydrocarbon-containing composition of 10:1. The residual

20  hydrocarbon compounds were measured by GC-MS. Table 3 summaries the details

of the utilized bacteria and the measured oil recovery.

Table 3
Sample Bacteria Oil recovery (%; GC-MS)
Sea water-oil no 100
Sea water-oil Psychrobacter glacincola 66
Sea water-oil | activated and digested sludge 47
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Sea water-oil seafloor sludge molde 1 69
Sea water-oil seafloor sludge molde 2 100
Sea water-oil Ultra-microbes 100

The following table 4 outlines the oil recovery for the surface-treated natural calcium
carbonate powder /Corexit 9500 combination in comparison with the results obtained
for the surface-treated natural calcium carbonate powder over a period of 60 days at

5  atemperature of about 4 °C.

Table 4
Sample Bacteria Oil recovery Oil recovery
(%; GC-MS) (%; GC-MS)
No dispersant Dispersant
COREXIT 9500

Sea water-oil no 100 100

Sea water-oil | Psychrobacter glacincola 22 66

Sea water-oil | activated and digested 62 47

sludge

Sea water-oil | seafloor sludge molde 1 87" 69

Sea water-oil | seafloor sludge molde 2 100

Sea water-oil Ultra-microbes 100 100

a) A mixture (1:1) of both seafloor samples

10



- 53 - Gowth of colonies was judged after 24 and 48 hours (after 3 days
[table 5] only after 24 hours since Pseudononas is a fast grow ng species).
The resulwe 2af3209188 hours were the sane as after 24 howC3/EP2012abi2e1 8: TVC
results obtained with a culture of Psychrobacter (after 21 days of storage
at roomtenperature. Plates were judged at different days, plating of
bacteria occurred once). solvent for m_croorgani sns stearic coating on
CaCO3 TVC 48h TVC 72h TVC 7 days 80% gl59c5erol 1.2% <100 <100 2.8*103 0.6%
<100 <100

Example 4

Determination of viability of bacteria after immobilization on CaCO;

Pseudomonas sp. and Psychobacter glacinola were immobilized on CaCO; and
5  stored for 31 days at room temperature. After storage the bacterial viability was

determined.

Portions of 100 ul (> 10° CFU /ml PBS) of a suspension of Pseudomonas sp. and
Psychobacter glacinola were each mixed separately with 100 ul of sterile PBS, 80%
10 sterile glycerol, edible oil (rapeseed oil), and polyethylene glycol (Fluka order

number §2280), which served as solvents for the microorganisms.

Natural ground calcium carbonate was coated with stearic acid in amounts of 0.2
wt% , 0.6 wt% and 1.2 wt%. The BET specific surface arca was 0.61m?*/g and the

15  weight median size was 19.5 pm.

Each suspension of the 200 ul premixed bacteria was mixed with 4g of the stearic
acid coated calcium carbonate samples. The samples were vortexed during 1 minute
and agitated during 30 minutes on a Turbula-mixer and incubated at room

20  temperature in closed vials. After 3, 10, and 31 days, 1 g of the dry calcium
carbonate powder with immobilized bacteria was used for the determination of TVC

(Total Viable Counts).

For this determination 1 g of powder was mixed with 9 ml of disruption buffer (10

25  mM Tris buffered in 0.9% saline, pH 8.0) in order to detach the microorganisms
from the white pigment powder samples. The suspensions are shaken on a vortex for
60 sec. at 2500 rpm before being put on the rotation shaker for 30 minutes at 400

UpM (at room temperature).
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From these preparations 100 ul samples were plated on a TSA plate (Tryptic-Soy-
Agar) and incubated up to 5 days at 30°C. Without saying, all operations must be

made under sterile conditions.

All quoted bacterial counts (Total Viable Count (TVC) values are in cfu/ml) in the
Tables herebelow are determined after 5 days following plate-out and in accordance
with counting method described in "Bestimmung von aeroben mesophilen Keimen",

Schweizerisches Lebensmittelbuch, chapter 56, section 7.01, edition of 1985, revised

10  version of 1988.

Table 5 to 7 list the results with Pseudomonas sp., table 8 lists the results for

Psychobacter glacinola

15
Table 5: TVC results obtained with a culture of Pseudomonas (after 3 days of
storage at room temperature).

solvent for microorganisms Steoaglé;ggzng TVC
1.2% <100

80% glycerol 0.6% <100
0.2% <100

1.2% >>10"

edible oil 0.6% >>10"
0.2% >>10"

1.2% <100

polyethylene glycol 0.6% <100
0.2% <100

1.2% >>10"

water/PBS 0.6% >>10"
0.2% >>10"

20
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Table 6: TVC results obtained with a culture of Pseudomonas (after 10 days of
storage at room temperature).

5
solvent for microorganisms steoalllrlé;ggzng TVC
1.2% <100
80% glycerol 0.6% <100
0.2% <100
1.2% >>10"
edible oil 0.6% >>10"
0.2% >>10"
1.2% <100
polyethylene glycol 0.6% <100
0.2% <100
1.2% 3.2*%10"
water/PBS 0.6% >>10"
0.2% >>10"

Table 7: TVC results obtained with a culture of Pseudomonas (after 31 days of
10  storage at room temperature).

solvent for microorganisms steoalllrlé;ggzng TVC
1.2% <100
80% glycerol 0.6% <100
0.2% <100
1.2% >>10"
edible oil 0.6% >>10"
0.2% >>10"
1.2% <100
polyethylene glycol 0.6% <100
0.2% <100
1.2% >>10"
Water/PBS 0.6% 3.5%10"
0.2% 3.18*%10"

Disruptionbuffer:<10, as negative control



sc >104 104 0.6%sc 1.7*103 4.7*103 0.2%sc 104 >104

10D sruptionbuffer: <10 (3 and 7 days) as negative control Edible oil: <10
after 1 awo2813degasof i ncubation of the TSA. Since the edirhbpeoioiobs2ans
neither sterilized, nor mcro-filtered, a negative control was necessary to
15excl ude that possible bacteria gromh was due to present m croorgani sns
in the edible oil due to contam nation.5

Growth of colonies was judged after 24 and 48 hours (after 3 days [table 5] only
after 24 hours since Pseudomonas is a fast growing species). The results after 48

hours were the same as after 24 hours.

Table 8: TVC results obtained with a culture of Psychrobacter (after 21 days of
storage at room temperature. Plates were judged at different days, plating of
bacteria occurred once).

solvent for microorganisms stearic coating TVC 48h | TVC 72h | TVC 7 days
on CaCO;

1.2% <100 <100 2.8%10°
80% glycerol 0.6% <100 <100 <100
0.2% <100 <100 <100

1.2% sc >>10" >>10"

edible oil 0.6% sc >10" >>10"
0.2% sc >10" >>10"
1.2% <100 <100 <100
polyethylene glycol 0.6% <100 <100 <100
0.2% <100 <100 <100
1.2% sc >10" 10°

Water/PBS 0.6% sc 1.7%10° 4.7%10°
0.2% sc 10° >10"

10 Disruptionbuffer:<10 (3 and 7 days) as negative control

Edible oil: <10 after 1 and 5 days of incubation of the TSA. Since the edible oil
was neither sterilized, nor micro-filtered, a negative control was necessary to
15  exclude that possible bacteria growth was due to present microorganisms in the

edible oil due to contamination.

The results nicely show that microorganisms when immobilized on treated calcium
carbonate can be stored for at least 31 day without loss of growing power,

20  particularly in both edible oil and water/PBS.



The results nicely show that m croorgani sns when i nmobilized on treated

cal ci um carbonate can be stored for at |least 31 day wi thout |oss of grow ng
power, 20pearpiozbesly in both edible oil and wat er/ PBS. PCI/EP4012/06326T al |, it
can be concluded that the use of the dispersing agent COREXIT 9500 in
conbination with a surface-treated cal cium carbonate has no positive effect
on the binding and biorenedi ation efficiency of the bacterial strain
Psychrobacter 5 gl aci ncola which showed?a bi orenedi ati on of up to 34 % of
petrol eum (conpared to the initial hydrocarbon concentration as determ ned
by GC-MS). In contrast thereto, the inventive surface-treated cal ci um
carbonat e achieves a biorenediation of up to 78 % conpared to the initial
hydr ocar bon concentration as determned by GC-MS. In this context, it
shoul d be noted that the dispersing agent COREXIT 9500 used in

10conbi nation with the surface-treated cal cium carbonate al so contains

several or gafVeradbisauheasonciyled thatithgyase of thaydispessngragrnt ROREHL BP0 s of
e ofrpoat : . P

of the a1 SeBRafpS ARAUOMALIL AN, RN RRTh, A phil PERARE e 0P 210
respective péindidgamh lderpediadsn cfdn20 dB1HRHASTLERCTREPROL2/0B6&251 55 C ai s

A surface-treated cal ci carbonate for. binding and biorenedj ating
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hydrocar bon- ¢ont A{aDh{\@ o GRPIRPSdcbRutdh a8UckBAREd By G%—]é@.sﬁldcoﬁﬂa& higerl gt al

wei ght of the hydrocarbon-containing conposition; wh in at |east 10 % of
t he al i phati ¢haciarbuwylsida@etr dhitabmésen ishibosate hduevearndaoremetiato af ap tom
carbonate is ered by a,coat.i conpri sin t .| east one al. t

carboxyl ¢ adRdrRabPug sne B ARG B PR S e R pY§ n
product s t herigotentdficit SKSI@BE&nStEE Blaf theCRdpelsitip £RAPCOREXTIROZ00 dididnt 0 cl aim
1, wherein the surface-treated cal ci um carbonate conprises ground cal ci um
car bonat é0 angpabingtier withithe sdfacerdtichtgdcelaroerabenatidsoeonsaing seyerahpigiaficed

cal ci um car bgn ref erabl round ¢ iumcarb .. Ih rface-treated
cal o um car bonapgum B R AN GP G UL RANTRERL B B BidHls 00

cal ci um car bepapeu{dSatiphi fave eh @@bad oh tiymembdlichalaitabR theaailietd Bactddal om te,

| i mestone and m xtures thereof and/or the precipitated cal ci um carbonate
(PCO) is sel sttiagand Bis enhedronsmediagen phiic spspgerhictnetoleyay @mrougdand
calcitic m neral ogical crystal forns.



The surface-treated cal cium carbonate according to any one of clains 1 to
3, wherein the surface-treated cal ci um carbonate has a wei ght nedi an

parti cl e woanmsien91d50 val ue of between 0.1 gm and 250 grCTmPeéieNe2EY
between 1 |amand 200 | am nore prefeiSably between 1 gm and 150 gm even
nore preferably between 1 | am and 100 | am and nost preferably between 3 gm
and 100 gm WD 2013/ 020918PCT/ EP2012/ 065251 56 5. The surface-treated

cal cium carbonate according to any one of claims 1 to 4, wherein the
coating of the surface-treated cal cium carbonate conprises at | east one

al i phatic carboxylic acid selected frogy&ﬁg group consi sting of pentanoic
aci d, hexanoic acid, heptanoic acid, o i ¢ acid, nonanoic acid,
5decanoi ¢ aci d, undecanoic acid, lauric acid, tridecanoic acid, nyristic
acid, pentadecanoic acid, palmtic acid, heptadecanoic acid, stearic acid,
nonadecanoi ¢ acid, arachidic acid, heneicosylic acid, behenic acid,
tricosylig acid; l{GRACORbe-AChMANGMntid Ptk AlbioBeliehiab! v the
al i phatic carboxylic acid 1s se ecteé fromthe group consisting of octanoic
aci d, decanoi ¢ acihgidrot@banHcontamoigionmosit®ns bavacg & degradationiratedai tly st eari c

acid, arachidic acid and m xtures thereof and nmo referably the aliphatic
b e S 8 R e ESttbfi doiiar g S aHERR 2 M Tered g et aci B
palmtic acid, steaidis o@giedlyafuéamoﬁlcuﬁ{caﬁnﬁ@@drﬁmsitio%?gvheéhﬁatws{ A e; dir eat ed

cal ci um carbonate according’'to any one of clainms 1 5, wherein at |east
20 % of the ali phahddipbaribexbhoiydicacidhcasssidbsivpfaec gige bhihe calcaun odrbetnée

cal cium garbonate.i s _covered by a coati.n onpri sin t |east. one aliphatic
Carboxyl 18 acid aftiodr Foact ainpPEnneye rHERERsC Uit srBPRiey ™l t ehst 30
% of the accessi blheviagbt@een 3raaa 2arerbel Stonfl Sidesraldcyiodprddaas ithd€bf% of 20t he
accessi ble surface area. 7. The surface-treated cal cium carbonate accordi ng

to any one of clains 1 to 6, wherein the surface-treated cal ci um carbonate
further conprisgs I t 1€ ' e .10 ' at | east
one. componont o fHe e dr ARG AR ShEaRE I ARRRL L Foin £ AR e

2013/ 020918PCT/ EP20I2/cabmaRAllcakurB carbbeats vompn es tor@aided |chah carbonaanhdolat e

according toclaim?7, wherein the surface-treated c%;ciu .carbonate is
i mobi | i 2&d with RFEARREd Girdimcrbepe ARt ehiiERsemIodisnd Gl gribgrae | east
one conponent of ;angygr &%ﬂpgmﬁ&ﬁgg%bﬂ&gg conposi tion. 9. The

surface-treated cal cium’'carbonate according to any one of clainms 7 or 8,
wherein the at | east one m croorgani sm capabl e of degrading at |east one

conmponent of th g,dro ar hon-cont ai ni ng ¢ osition is. selected from at
east one ot rait g BACRERTAaHaNpim Fidghes secording b cifintS, FHerSih ind
source of ground calcium carbonate (GCC) is selected from marble, chalk,
20 calcite, dolomite, limestone and mixtures thereof and/or the precipitated
calcium carbonate (PCC) is selected from one or more of the aragonitic,

vateritic and calcitic mineralogical crystal forms.

4. The surface-treated calcium carbonate according to any one of claims 1 to 3,
25 wherein the surface-treated calcium carbonate has a weight median particle
diameter dso value of between 0.1 um and 250 um, preferably between 1 um
and 200 um, more preferably between 1 um and 150 um, even more
preferably between 1 um and 100 pm and most preferably between 3 um and
100 pum.
30



10. The surface-treated cal cium carbonate according to any one of clains 9,
wherein the at | east one strain of bacteria and/or fungi is at |east one
strai n ofwpebriai2eust degr adi ng bacteria and/ or petr ol eumpdempradiziogs25ungi .
1511. The surface-treated cal cium carfonate according to any one of clains
9 or 10, wherein the at |east one strain of bacteria is selected fromthe
group conprising Psychrobacter, Pseudononas, Pseudobacterium

Aci net obacter, Vibrio, Planococcus, Actinobacterium Arthrobacter,

Mar i nobact er, Methyl osi nus, Met hyl ononas, Met hyl obacterium Mcobacterium
Nocardi a, 20Bacillus, Brevibacterium M crococcus, Corynebacterium
Sarcina, Streptonyces, Flavobacterium Xanthononas and m xtures thereof,
nore preferably are selected fromthe group conprising Psychrobacter

gl aci ncol a, Aci fletrabagiak-teatcdakin eubonAe ot dha e fy Jnegaldiss anel4,

m xtures thereof. 2512. The surface-treated cal cium carbonate according to
any one of clai ns Wheren the, copfiveg ff the syracsiopted salcrun cagorUe erapiiarbonat e i s

2015/ 020018PCT) Ep3utey s Rfi< G his RERAeRR Mopl AebRin GGl &y homate

according to any obetandic atid] sxadoit aciliZhepdi®icedond, ob@nsidrabaic Rertahertaeid, cal ci um
carbonate is incorporatedgLn &ﬁgonmnven fabrLé,-preferabl the. .
surface-tfeated cAFEdNgIR acih HadcpRolr acidnRErinasidstEdesanols asido awgpttiatte

nonwoven fabri c. ?eﬂtﬂdec’ﬁh@f@tag'ﬁd?aﬁﬁﬁi&icmih@ a&&‘én&ic%l?gﬁ |l 4o

hydr ocar bon- cont ai ni ng conposi tions, conprising the OW ng st eps:
a) providing a hydooskebmie eodhtaaiahidigaddiposicosydia;acid, behenic dgid, prawsyldi ng at

| east one surface-treated cal cium carbonate accordi.ng .to.any.one 100f
claims 1 to 13; aRf9cheRSATGETT AR FRHUI Moot BoRn S AP AY OBt i on of
step a) with the suifiac@cddLRbBAhCHbE) UoRERMBITBE@NAL aSiliERechoif @EIdODL ai ni ng
a conposite material of surface-treated cal cium carbonate and

hydr ocar b8n- cont ailarisgctslo myoisiic poa,. palisititsicidTHeampadd dracbisie etidgnd o cl ai m

14, wherein the hydrocarbon-contai ni ng c sitihon is.crude oil gnd/or a
‘et ined pet ol cum e GCL- 6ed SR B pREFRRERSH biRR: bbFIA R s FTRE.

di esel fuel, avi atficanthkwedup donsikand 6mptidtic Y, psletiec asld, sidarxicuerisandher eof .

20 )
mixtures thereof,

15 6. The surface-treated calcium carbonate according to any one of claims 1 to 5,
wherein at least 20 % of the aliphatic carboxylic acid accessible surface area
of the calcium carbonate is covered by a coating comprising at least one
aliphatic carboxylic acid and/or reaction products thereof and preferably at
least 30 % of the accessible surface area and most preferably at least 50 % of

20 the accessible surface area.

7. The surface-treated calcium carbonate according to any one of claims 1 to 6,
wherein the surface-treated calcium carbonate further comprises at least one
microorganism capable of degrading at least one component of the

25 hydrocarbon-containing composition.



16. The method according to any one of clainms 14 or 15, wherein step c) is
carried out by at least partially covering the surface of the

hydr ocar bwo-20mm2ed18i ng conposition of step a) with the gorfiRe@26at ed

cal cium carbonate of step b) and/or mM7xi ng the hydrocarbon-contai ni ng
conposition of step a) 25with the surface-treated cal cium carbonate of step
b). WO 2013/020918PCT/ EP2012/ 065251 59 17. The nethod according to any one
of clains 14 to 16, wherein step c) is carried out in that the weight ratio
of hydrocarbon-contai ni ng conposition and surface-treated cal ci um carbonate
is from10:1 to 1:100, nore preferably 5from1:1 to 1:50, even nore
preferably from1l:1 to 1:25 and nost preferably from11:1 to 1:15. 18. The
nmet hod according to any one of clains 14 to 17, wherein the nethod further

conprises step g¢l) Tat s@Pitkatdatdddalditn ¢OBPRAE hecordhetd dhindhthdreid thr 10st ep
C) with a conposition conprising at |east one m croorgani smcapabl e of
degradi ng at | eastudis-testgsloratomum garbppate isigmptalizndrividlostledshPrly conposi ti on
19. The met hod ac [ ' i
nicroorganisn1150%%égpgggﬁﬁb%%?ggk%gqgwmﬁégg@a%ﬁgeg%m@ﬁ%ﬁ?ﬂgg t he

hydr ocar bon- cont aihpiifpgarbonpostainirgcongposloact ed from at | east one strain of
bacteria and/or fungi. 20. The nethod according to claim 19, wherein the at
| east one’strain of bacteria is selected fromthe group conpri sing

Psychrobact er, &s&ydonppas rea?eg%%}%‘ril{ﬁﬂ RAGHRIHE Qé@orcﬁﬁ%%&@%%to?%lair}(]ﬁ Bt 9,

Pl anococcus, Actinobacterium Arthrobacter, Marinobacter, Methyl osinus,

Met hyl onbnas, Met sHeodnadicent laast onpinciolacgaarsnucgpablecdddgradinBac lchdtwne
Brevi bacterium M crococcu rynebacteri um Sarcina, .Strept ces,
o ovobact orl am e RGE AE the R DA Can e AR IS ol LS & &
sel ected from t he | 205 RUAG8MYabRREndSYRIAEPPact er gl aci ncol a,
Aci net obact er cal coaceti cus, Aci netobacter faecalis and m xtures thereof.
10. The surface-treated calcium carbonate according to any one of claims 9,
wherein the at least one strain of bacteria and/or fungi is at least one strain of

petroleum-degrading bacteria and/or petroleum-degrading fungi.

15 11. The surface-treated calcium carbonate according to any one of claims 9 or 10,
wherein the at least one strain of bacteria is selected from the group
comprising Psychrobacter, Pseudomonas, Pseudobacterium, Acinetobacter,
Vibrio, Planococcus, Actinobacterium, Arthrobacter, Marinobacter,
Methylosinus, Methylomonas, Methylobacterium, Mycobacterium, Nocardia,

20 Bacillus, Brevibacterium, Micrococcus, Corynebacterium, Sarcina,
Streptomyces, Flavobacterium, Xanthomonas and mixtures thereof, more
preferably are selected from the group comprising Psychrobacter glacincola,

Acinetobacter calcoaceticus, Acinetobacter faecalis and mixtures thereof.

25 12. The surface-treated calcium carbonate according to any one of claims 1to 11,
wherein the surface-treated calcium carbonate is in powder form and/or in the

form of granules or in the form of slurry.



WO 2013/ 020918PCT/ EP2012/ 065251 60 21. The nethod according to any one of
clains 18 to 20, wherein step c¢c) and step d) are carried out sinultaneously
or separ avel2913/020918 22. The nmethod according to any omreTaPr2aiassrst 14 to
21 wherein step c) and/or 5step d) ar¥ repeated one or nore tines. 23. Use
of surface-treated cal cium carbonate according to any one of the clains 1
to 13 for binding and bi orenedi ati ng hydrocar bon-cont ai ni ng conpositions.
1024. The use according to claim 23, wherein the surface-treated cal ci um
carbonate is used in soil, sea water, ground water, flat water, shore

| i nes, containers and/or reservoirs. 1525. A conposite material conprising
the surface-treated cal cium carbonate according to any one of the clains 1
to 13 and a hydrocarbon-contai ni ng conposition.

13. The surface-treated calcium carbonate according to any one of claims 1 to 12,
wherein the surface-treated calcium carbonate is incorporated in a nonwoven
fabric, preferably the surface-treated calcium carbonate is incorporated in a

biodegradable nonwoven fabric.

14. A method for binding and bioremediating hydrocarbon-containing
compositions, comprising the following steps:
a) providing a hydrocarbon-containing composition;
b) providing at least one surface-treated calcium carbonate according to any one
10 of claims 1 to 13; and
¢) contacting the hydrocarbon-containing composition of step a) with the
surface-treated calcium carbonate of step b) for obtaining a composite
material of surface-treated calcium carbonate and hydrocarbon-containing
composition.
15
15. The method according to claim 14, wherein the hydrocarbon-containing
composition is crude oil and/or a refined petroleum product selected from the
group comprising gasoline, diesel fuel, aviation fuel, hydraulic oil, kerosene
and mixtures thereof.
20
16. The method according to any one of claims 14 or 15, wherein step c) is
carried out by at least partially covering the surface of the hydrocarbon-
containing composition of step a) with the surface-treated calcium carbonate
of step b) and/or mixing the hydrocarbon-containing composition of step a)

25 with the surface-treated calcium carbonate of step b).
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The method according to any one of claims 14 to 16, wherein step ¢) is
carried out in that the weight ratio of hydrocarbon-containing composition
and surface-treated calcium carbonate is from 10:1 to 1:100, more preferably
from 1:1 to 1:50, even more preferably from 1:1 to 1:25 and most preferably
from 1:1 to 1:15.

The method according to any one of claims 14 to 17, wherein the method
further comprises step d) of contacting the composite material obtained in
step ¢) with a composition comprising at least one microorganism capable of
degrading at least one component of the hydrocarbon-containing

composition.

The method according to claim 18, wherein the at least one microorganism
capable of degrading at least one component of the hydrocarbon-containing

composition is selected from at least one strain of bacteria and/or fungi.

The method according to claim 19, wherein the at least one strain of bacteria
is selected from the group comprising Psychrobacter, Pseudomonas,
Pseudobacterium, Acinetobacter, Vibrio, Planococcus, Actinobacterium,
Arthrobacter, Marinobacter, Methylosinus, Methylomonas,
Methylobacterium, Mycobacterium, Nocardia, Bacillus, Brevibacterium,
Micrococcus, Corynebacterium, Sarcina, Streptomyces, Flavobacterium,
Xanthomonas and mixtures thereof, more preferably is selected from the
group comprising Psychrobacter glacincola, Acinetobacter calcoaceticus,

Acinetobacter faecalis and mixtures thercof.
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21. The method according to any one of claims 18 to 20, wherein step c¢) and step

d) are carried out simultancously or separately.

22. The method according to any one of claims 14 to 21 wherein step ¢) and/or

step d) are repeated one or more times.

23. Use of surface-treated calcium carbonate according to any one of the claims 1

to 13 for binding and bioremediating hydrocarbon-containing compositions.

24. The use according to claim 23, wherein the surface-treated calcium carbonate
is used in soil, sea water, ground water, flat water, shore lines, containers

and/or reservoirs.

25. A composite material comprising the surface-treated calcium carbonate
according to any one of the claims 1 to 13 and a hydrocarbon-containing

composition.



