Carrier insert for acconmodating and maintaining the biofilmculture of
fluid cleaning structures The invention relates to a carrier insert for
accomodavongiaisesosri nt ai ni ng the biofilmculture of fl eica/mi2eamiongs
structures, which contains a spatial web made of staple fibres using the
hosi ery met hod. Nuner ous net hods ar g known for cl eaning sewage. One of

t he best known and nost w dely used procedures is activated sl udge
treatment. However, its disadvantage is that the cleaning capacity of the
reactors is significantly restricted by the Iimted biomass retaining
ability of activated sludge systens. According to the classic schene the
settling phase follow ng the activated sludge reactor operates favourably
as | ong @sriifieimeit foat dofinsiBRInGONCE Midiniainiagi thei iefildh ultae toFr flki@nai ns
bel ow a §fesdhiBGubBirbLr concentration of 5-6 kg/nB. If the activated sludge
concentration inside the reactor is higher than this, greater deconposition
capacity can be reached by inproving the phase separation step or by fixing

it inside fhe.bio ss qreactor. The.optipn nentioned first i.s foll owed for

exanpl e by WodbEAnET SRS 491t Famieh (ReEe0r aFammonfiespeh mairiats de

sol ut i ongioking @@ Rif efiid &birﬁﬁ’%&tﬁl&ures, which b GaASE S}S’Jti_ap{fv_gﬂl() Il bERGHRr S usi ng
i

woven natural or synthetic fibre based textiles as biofilmcarriers biofilm
devel opnébtes vsing the honierhmethodt i [ e fibres separately too. The condition for
this is that the individual fibres nust be placed and fixed at an

appropriatg distance fromeach other,. | oosely enough. A signifigcant
advant age @fj TERYe n&eglﬁ%{sraﬂec o fo cfeﬁg EiSFWe eoé”ﬁl’okl DSt E?‘]%’@’%Q P fibres

| s takenwiddPu®ansbAanak iOBctRARAAidRk YreafBR HoWaleY, itAdiBRIvEREL foitharSUT f ace
can be coated with biofilm A further advantage i's that accorgl ng to

exper i enthg, cl¢gningheapacity bf 8% mwaeorssie dvignifidantie restdctbd b i thenlioatedi womedsenent s,
biofilmof .a very.l arge quantity devel ops, whi.ch has a | oose, fibrous
struct ur Ee_t%{{lmg haéxgtﬁn‘éigfft%@?e%s _Blu_ﬁge R s{\B‘POédlpg_tPeﬁ’ﬁi flassiq é‘f’lﬁéﬂeqﬂ%?nt ity of
bi omass  witilingphasd Wbt auipaté@&m@%esreeéto e%tb@kavbﬁﬁfe fs_rlo?gag tHag key

importance in the case of biofilmsystens. everal differen

t exti | e- BitoRfednslodge icencestrhtinn amsdef dlou stactpr orntaliissbélawi e fodtingi pheerbecane
known. A carrier i stk f vertical | oad-bearing fixing fibres
carryi ng“t 8%106h?§%2%52‘@ '?Igifil)‘? e, i’? 'flf%geb(ioé‘f’?thlg’é'g’?qlﬁll%Hleo‘ﬁa‘itﬂ‘é‘scar rier
sur f aceshaner @hn Bi9fd 186si | t ' VR&L N

di fferent %gi recrtli 5ﬁsgr%dr?rgﬁ&g§lﬁésé?§gédggaﬁ %@ﬂ%&%ﬁ%’?ﬁg 'S dtttlalg E)Epflébeed in

pat ent spawidtiooatapon hyofixiDE it1ifdid8 ?heSHi6madit retidter. Shewptioneyenfuidd gt ison

docunent (Q‘%MgEflOl 43 367 describes further nmethods for the arrangenent of
bi of i | m EAIPYETO8 EXRTBIFSPY MO EPRAHAR PIRSEFEhS VRIS Biecessend aTovg Of

hori zont g}1ufiORAnO8& b8 ks f1-bres. Publ i cati on docunent no. US
2008/ 0245731 relates to a biofilmcarrier textile consisting of horizontal

| oad- bearing cross-woven fibres and free fibres connecting them and serving
as a bi of i [mnihe gase afbiafins weefors using woven natural or synthetic fibre based textiles as

biofilm carriers biofilm development starts on the textile fibres separately too. The
condition for this is that the individual fibres must be placed and fixed at an appropriate
distance from each other, loosely enough. A significant advantage of this construction is
that if the surface of the staple fibres is taken into consideration separately, then a very

large specific surface can be coated with biofilm.

A further advantage is that _a_ccorrd,irig ‘to experience, if these fibres are used as
immersed biofilm carrier elements, biofilm of a very large quantity develops, which has

a loose, fibrous structure at the same time, so it is possible to retain a large quantity of



Pat ent specification no. DE 197 30 839 relates to a solution, in which the
biofil mcarrier section does not sinply consist of free fibres, but of

| oops cr empediffogesyssuch fibres. In this case the carri epsTarn@ofiooesby
stiffening rods inserted in separate textile sections to ensure nechani cal
stability. A comon characteristic feature of the described constructions
is that they formspatial structures py stretching the biofilmcarrier

pl ates and pl aci ng several of these pfates next to each other in a parallel
posi tion. Pat ent specification no. US 6.274.035 describes a biol ogi cal
filter unit constructed fromsuch plates placed close to each other, which
solution is based on that the distance between the plates is ensured by

di st ancebipimaseithouttseghificant Mignipkidhe of hlagimehiifsTer Blatine iy ampeRRRkHCt ed
fromflat plates are also described in the specification, as well as 3 a
sol ut i onthe &pserad biHEmpiysteds. wi t h di st ance pieces are rolled up into a
conpact coil to obtain a spatial structure. Pat ent specification no. DE
101 32 54 ri: Ui ere e individual carriers.are provided
with a fr gsrf%% gdgcdﬁﬁgglﬁgte?ﬁieeﬁ&? ﬁ[e}n f%%ssog@gnﬁ Ir}g%ues%fl gr18§<ttﬁ{sobaélaccﬁrl%(ilﬁ18r .
However , bdchme gaoenal advant age of the known solutions is that because of
the position of the carriers the total surface of the desired size cannot
be obtai ned on.the given%Pach area and the specific performance of the

react or refdAHETIFEPINW R vsipeal tload braring dixing Bhise srraying ththwaightiplithar

carriers..af : | hsk..of In hch result in the
reduced toeggfréa&g?ﬁﬂte ;/b 1%%12{ ?%P?‘&ﬁ?’f :mt%ycag%m{)gnlgﬁﬁk'%sa%}d;& bmkﬁ fc&?r? %esre tons

di sadvantageuatd bétesckn twm Bpdifietdnt BiredtiohsiCamal @€lfeved fitodtoal thehdngdisf f i cul t
to arranggfthen1to forma spatial structure, and because of the | oading of

the conneeeiibitsin Ratenesnsediptiopat DE: HYlr 82 i5¢6antithe seme diane; ipskliedtiohai | ur e.
oue Sonn e YO . . o :
the der 1 hehlfio GETHES RIS ftES Mt hedifods 16 LB ERIET Bl o has

a si npl ecatieugctiod ascls tak Wohdtaateit0aled 8éHtEsing R rba@l ica-whrid fijingl v | arge
biofil mcarrier surface, while there is not risk of blocking up, controlled

f1 ow canfiB®sreal i sed and the conposi tion and stretching of the spati al
structure does not result in static or nechanical problens in the nodal

poi nts. Publication document no. US 2008/0245731 relates to a biofilm carrier textile
consisting of horizontal load-bearing cross-woven fibres and free fibres connecting them

and serving as a biofilm carrier surface.

Patent specification no. DE 197 30 839 relates to a solution, in which the biofilm
carrier section does not simply consist of free fibres, but of loops created from such
fibres. In this case the carriers are fixed by stiffening rods inserted in separate textile

- sections to ensure mechanical stability.

A common characteristic feature of the described constructions is that they form
spatial structures by stretching the biofilm carrier plates and placing several of these

plates next to each other in a parallel position.

Patent specification no. US 6.274.035 describes a biological filter unit constructed
from such plates placed close to each other, which solution is based on that the distance
_between the plates is ensured by distance pieces fitted to the plates themselves.

Structures constructed from flat plates are also described in the specification, as well as



The constructions according to the invention are based on the recognition
that if the textile units created in a way known in itself are connected to
each ot hewo011dsadost here i s al ways an even nunber of tertirl20ni/doo@adi ngs
at the connection points, then it is possible to create the entire spati al
structure in a sinple way and to fix it easily along its edges, as the
forces transferred by the textile unifs into the nodal points practically
"extingui sh" each other, and so, without any pulling force or any .
significant | oading of the textile units, the space part bordered by th

nei ghbouring textile units can be kept in 4 the desired formof a channel
havi ng an appropriately |arge cross-section, and so the task can be sol ved.
| n accorasslagonpvitierd e plates alith dish@ce placeLhrel rOREd Lip 36004 dbMifadt @oll 16

i nvention for acconmmodati ng -and maintaining the biofilmculture of fluid
cleaningﬂ§@ﬂéépﬂﬁ%§ﬁuawmich contains a spatial web nade of staple fibres
using the hosiery nethod -, is constructed in such a way that the web has

internal t i LS ol h r 40 1 nternmedi at e conplete.nodal

poi nt s andﬁs@ldttusg%éefg&%%fl V\rgde'n%l?ﬁ(eﬁg%n% e&egscrﬁ%%a S(blgfl%?’svﬁeéﬁéﬁee%é‘? Yl textile
units sidauddredreal ppogdéd evitacg @smefeath)@andehen WMeefi fmésnark Mace@s@xOfo &ch! east a
part of the conplete nodal points there is an even nunber of internal

textile ¥hets guided into the given conplete nodal point, the interna
sides of the external textile units situated along the edges of the web are

comect 4, K, A0 SR RuaBBLY §3Tondl bR BHhReeRf o7 O

external textrle units are prov connec 0 ﬁing t he

st r uct ur gositindofvtha chhiters iene el isefadedfths dedifedWele tfnst baebRthei O e
structure in a fixed position. A further criterion of the carrier insert

accor di ngVeD bepe Ry emd 81 precifitaperfornaste afethientceptng remetos i badowinihe s
ot o oo 8 SRS Sana Bl B Ble b8 RO GRS O BERRRRE i ver

principa? ane, ven principa

conpl et eupladadh 1pay rdsult in 1he rédiRed 8s@atiifityanB @&lsibhllte of ARSEAHSGL | on of the
carrier insert at least a part of the textile units are joined to each

other in the conplete nodal Point w t h an adhesi on and/ or cohesi on and/ or
hosi ery j of‘rifirther disadypage ebthsrkname: spetialhiefilar ezrriessas shasrit tdiffiraltitavent i on

sone of el [ 'y of tihe sane i eri al nd i ndi vi dual
gr oups O%ﬁ%gﬁé h allr1 Ir“ggdélg{dé ? X alF th?c glgrle’t gsfldf lﬁeg?ﬁfsﬁ%ﬁé]ilen}o%% Ogé@%(.lonngctlons
in the nodal points there is an increased risk of failure.

Our aim with the carrier insert according to the invention was to overcome the
deficiencies of the known solutions and to create a solution, which has a simple
“structural construction and ‘enables the creation of a fairly large biofilm carrier surface,
while there is not risk of blocking up, controlled flow can be realised and the
composition and stretching of the spatial structure does not result in static or mechanical

problems in the nodal points.

The constructions according to the invention are based on the recognition that if the
textile units created in a way known in itself are connected to each other so that there is
always an even number of textile unit endings at the connection points, then it is
possible to create the entire spatial structure in a simple way and to fix it easily along its
edges, as the forces transferred by the textile units into the nodal points practically
“extinguish” each other, and so, without any pulling force Q'r any significant loading of

the textile units, the space part bordered by the neighbouring textile units can be kept in



pl aced at the ends of the main bodies and on the free sections between the
ends of the main bodies. From the aspect of the invention it nmay be

f avour ablwo 20f1/asbe@sdi st ance bet ween t he nei ghbouri ng cowrplrgti2ongmadospoi nt s
is between 50-300 nm favourably between 100- 150 mm In the case of a
further construction of the carrier insert at least a part of the textile
units contain longitudinal free fibres and cross fibres connecting the

| ongi tudinal free fibres to each ot hef*. Favourably the di stance between two
nei ghbouring longitudinal free fibres should be maxi mum 50 mm while the

di stance between two nei ghbouring cross fibres should be maxi rum 50 mm and
the cross-section of the longitudinal free fibre (30) should be at |east

0. 0001 n¥HR. desird1€or&Abf b &hahits ®aVing AASIPpESHrialy BESOEMHsflGediBnl AR iURNt i on
has numer ous advant ageous features. The nost T nportant one of these is that
due to tHekgghltsolicadi on and connection of the individual textile units
other than the ordinary, the entire spatial structure of the carrier insert
can be easj 1 rrier,insert.can be fitted in.the.reactor
easily andh{sé?c(eé@a?&g%\athdg}%l %’3 %Ilélé ,theeS%‘e%#‘%ssa ecpidme g"eﬁfeoHWSP“%b Mation no
danage castopeeddatihPaidigatiedaing i Piosiheaaus of ahid dearky s ey L whig from
fastening. A further advantage deriving fromthis is that the production,
oper at i oRCTHRES ABP#IA Neehdradeosft sapdé fibtes usimerthehodieryendthad e, Habnstyucted

favour abl e I n, al so_be nentigned.,.as_an. advant age.t hat. due to the
spati al !s %uﬁgtau%%éf EHHSt Vrvﬁl%gf‘sowteé}}%g?’g‘flﬁb‘nﬁ%lot"%g CAYEATFOIR l-nte_é’é‘e‘iléﬁ?par ed to
the knowsorapidiegdRl @blnys S®diteAtd be@een thd BSmple&n&tal (PagtS k! é%&erﬁéajr face
situated in a unit of reactor volune can be significantly increased. As a

resul t ofextilg witsisetuated alongriby eddes aif tkavyb,oplaratn Hy seevafjet leawatpmndf pl ant s
can be ephanced .w t hqut .any, speci al reconstruyction or any signjficant cost
i nvest nen e.cofnr???tﬁélogaj%n%? ¥l}.?é%ssm\©eg r’t“r“ﬂ?f HgmterB&aWEé ‘éigb‘éjs‘?ddntﬁ’or e

f avour abhie gifer E'Mﬁﬁl%ﬁeﬂﬁdapﬁﬁht, ghS ahad s stiéi&a(;fnfﬁl@tg)r(]f[%hga?%%ﬂﬁe it G

capacity can be built on the sane area, or a p gl ven capacity can
be real i slodg dhe adgasvelr theoweh are Apwiehied tady aomplgee heddl minti eichhenddre of

using the carrier insert according to the inventiaon the free space used in
t he reacf’btfmﬁ{)ﬁ’gig‘? é)?it © tHERDr tglg %ﬁnﬁ@l@oﬂg?‘g@}‘@tﬁ cognesiionPeRth fefber  of
filter upihisig@dulethd)and vid B8 SoRREAIPHHIRE B Raklcelio HRRMEAR ¥ between
10-15 cm as a result of which it is rglgbssi ble to rea k|Feseocont roﬁpée
mat er i al afixetpositieathe reactor, which results in better mixing and nore
favourabl e material transfer, which inproves the purification performance
of ther ea(At Rﬁt%lerec\:/r‘letgri(r)rrll) [)F the carrier insert according to the invention is that two of the

internal textile units situated in a given complete nodal point are positioned in the same

principal plane, and the given principal plane is taken through the given complete nodal

point.

In the case of a possible construction of the carrier insert at least a part of the textile

units are joined to each other in the complete nodal point with an adhesion and/or

cohesion and/or hosiery joint.

In the case of another different version of the invention some of the textile units are

made of the same material, and individual groups of such arranged textile units form a

main body each.

In the case of a further different realisation of the carrier insert the connection points

are situated at the ends of the main bodies or, in a given case, the connection points are



It is also regarded as an advantage that because of the carrier insert
structure according to the invention, die to the use of the flexible
textil e uwwots1ibsszderi ng the channel s, the risk of bl ockipog/HIZO1VD@E i S SO
common in the case of tubular systens, is elimnated, so the operation
safety of the construction according to the invention is also nuch better
than in the case of the known tubul ar _sol utions. It can be regarded as

t he econom ¢ advantage of the carrier “insert according to the invention
that due to the controlled flow ng ensured by the specific spatial
structure the material transfer inside the reactor inproves, the direct
advantage of which lies in nore perfect oxygen transfer and a | ower

venti | at ipbicedlemipdnde o wHengaihirsddics tand Ahlthé Fes sévHS betwebn FRVIE R 9Y
during operatign. Due to the elimnation of the risk of blocking up - as
conparedIQ%PP%%e%se of three-dinmensional plastic structures - there is
greater operational safety, which, froman econom c aspect, is indicated by
t he reducti ration ti. Ve om.{f ai,]l ures. caused by
bIockages.Tﬁﬂn%&?gﬁﬁgkgpﬁﬁég% |8hl?§m'2%8%%@%§E%H¥3%%gﬁﬁmfﬁbg%ﬁﬁ% Gon with
const r ucneighbexmgpdoasplete modhlepdiasiis befwedh 30 J09smn, Faddueatily Bvdweas 10pgure 1
is the top.view of the carrier insert according to the invention, figure 2
is the sildB™hew of a possi bl e version of the main body used as a buil ding
elenment in the carrier insert as in figure 1, 7 figure 3 is the schematic
view of a ' t ' A Y I gur fi 4 is the top
view of a :‘hﬁlrﬁt%h%rge glf? ff gﬁlaér%tacr Oé%ﬁ%??ﬂ?’? F}%n&grf‘ érp Héeér{g%{rlrg?%ra Haﬁtgogtﬁ? texui%—ﬁi gure 1
shows a weits icamtainf lohgiediea ftcerfibras aid cidsa€ibs dongectiag tthe 1dngdihhiofee Whi ch
contains a web 1?1placed in the reaction space of the structure 1 for
sewage t HESHRARch qtherc hgvoyrablnthg distance parwere twaaeighifouring dongidinaliked on of

the carri i rit i1 S50 b roup.of internal textile
uni to 11 0 G bE mbEnE R0 b SR Be R MR nehbPut: rist

poi nt's 2@ibr&1lshodld, be2Bainchind 39i thin Bedl that crodsHattiansf @s 1buitiagial fReifghbour s,
and exterpal textile units 17, 18 situated along the edge 10a of the web 10
and j oi ni¥Y shadddeapleasit0001ymm .connect i on points 24, 25. In the present
case the internal side 17a of the external textile unit 17 is situated in

t he conpl et S olel! -\Whi I: rnak si 17b touyches the
structure f?ﬁgﬁgﬁ%IEQ#Eﬁgﬁﬁg?&g%%gﬂﬁéikﬁﬁéﬁﬁgﬁg§ﬁg$§gpm¥%§g@y@3 P18 is

si t uat ed feawras. Md@ahogd dinpbrtant PaE of tHevdisithat fdug b thelonstrifiibh @nd tSnR¥ti& nal
side 18b is situated along the bordering structure 1. In this arrangenent

the web 26 thoidbpdual texside whits ofberstham theofrdimarye theagnyiue apatio pewnturetedthe

di stance .. T" onp! dal int. 20 and c ete nodal point 22,
conpl ete cﬁ%-gé?l%%}(l){?cﬁp b%n%p%%r%r%#él'? ’eﬁllﬁo g1t ABR 48 0° @tg%i)\neﬁg R IJ[‘Zl nt 21
and conplaat eafalydald daingiusdeveanded 4 aklperib@beRRatkATY @lntagBRaRbedRPint 23

and conpl ete nodal point 20 is of the same size. Practically distance "T"

i s bet wedbf BiabprIntahecanse of thedorcapisfivingremdestenmg.i s bet ween 100- 150 nm
The individual internal textile unit 11, 12; 13, 14, 15, 16, and al so the

ext ernal textd ugj : = WN . i gur -..consi st. of cross
fibres 40 32(’1(}{‘ {’tg%rg ?!ti%aéita%él d%fvel%g 13? %n? 2@%6; r?]IBIrtag][léi §%‘13I%P§/tlcfnlﬁeoqef}aﬁ’é’lnt nal
free fibmesnt3fanee eoss dbitht earicoiset yrelfaislydevo@aie.ot her in the verti cal
direction of the internal textile unit 11, while the density of the cross
fibres 40 is nucaégreatern In the part strengthened with cross fibres 40
the di standk BRtHetbe; wenHensshseusn mgvantegss that bidues tarothe sspetisdi sumets@l mm

whi l e t he fLAREsS S&dkAR %{ﬂknﬁ i tudinal fr fibres 30 | gosel angi ng

next to eacil ot %Ier (iIOs a eastv%lfﬁggoléé%o%ared (6 he kaidwiv an genera?ly u)éecp
solutions — the size of the carrier surface situated in a unit of reactor volume can be
significantly increased. As a result of this the efficiency of already operating sewage
treatment plants can be enhanced without any special reconstruction or any significant

cost investment. In the case of new sewage treatment plants, besides a more favourable



MW . 8 textile unit 14, internal textile unit 11 and further textile
units formthe main body "F1". The very top section - horizontal in figure
2 - of mawo2bDdged9B 1 " strengthened with cross fibres #0Timu2euidoadse for

assum ng the force needed for fastening the main body "F I" to the
structure 1 and transfer it between the one end "F 1 a" and the other end
"Fib" of the main body "Fl". Figure | also shows that in the individual

nodal points, for exanple in conplete6nodal poi nt 20, anong the internal
textile units 11, 12, 13, 14 belonging here, internal textile unit 11 and
internal textile unit 13 are situated in the same principal plane "Si",
while internal textile unit 12 and internal textile unit 14 are also

si t uat edidvesthiRgt SR sBWARCHEReR HAR ofS "reaté}scaaacl{iﬁ‘vlsdathtbeqal‘ui1$ Bh $he {ahet N€
a

fastened position of the carrier insert m ni ma eral torce iIs

gener at edrearoreaniitef @ givetalapgodiyan borealisddiat edowerd ®ot. be seen in figure 1
that the main body "FI" is folded up along a zigzag line, so that in the

case of the ngighhouring external textile unit 17, i.nternal fextile unit
15, inter nanoﬁlggtal Yaélt%%%iglf tf}ﬁlt, 1 ﬁ‘f’e‘iﬁﬁ%l‘)%tu@)?git}l% CHmter ”i%rta?‘ﬁfof‘{‘n%g fuiener
textile fichSor he RRMPARL el dltHe BRI apddars GPIHRIIEIE 0P A Ahe 1R BbRiereddyand
conpl ete nodal point 20 are in contact wth the nei ghbouring nmain bodies

"F2" on ehReéveweusbaded fdter maithatrbhigvingh ‘croswedtion detvegen 3-80 courfdvetmbhyodal
poi nt 20,1 he i rnal textil nit. 14 and.the internal textile unit 11 of
nai n bod;l?&“%i“ r?E(%'grslsclr%’tais greﬁlflg?ﬁ‘é’hlﬁaﬁtelsr?ﬁfsél?lieg(l’ rea ﬁ?jccfrﬁ@tllfafr@rt‘?{&\?%@’xti l e
unit 13 anehe fgctoflt WhiGR refugtih| R bdixihg aaf rﬁ@ﬂenfab&efx(bléFrﬁé{teﬁan&érﬁgr,ng, of
the sanme material are attached to each other. The connection of main
body " F1'Whaghdmpagves Besdgurification perfdrmanemgfithe wactodadvepaiane. 20 can be sol ved
wi t h an adhesi on, cohesion or other nmechanical joint, e.g. sewing, in

conpl ete negdal int 20, Cbvioysly th b 10 having a.square grid pattern
i anop Vi eg/)tv %aﬁlegere arré% & %yagyﬁa@gdﬁﬁt\é\%ie%uée é)?r#lF g“farr\}ﬁym?‘ﬂt tSHECWEse of

al | nodalacqedifg %o Qhe hRnGBA,T di8 ol tAE Wkb o2 -thd HlekiblO RO Snitd Bbrdbfify Wi N body
"F2" is also attached to the structure 1 at its "F2a" and at its "F2b" end.

The mai nchaylsatheaisled bidcking uphvhidhris s¢ geremonas thehmen of wbhlagsyseends, is j 0i NS
t he strucf.uretl attseveragj corner.points between fhe gtgds. 9 .Figure 3
shows t h& PHEGd: 5 thsropgrationSalsty offhe qapsirpgtionrpecordipiodhe ihsaEen SRl 20 and

the int emfih be@&tiPinti ke bt theldowhubuld doRitféhg here can be seen again,
where the internal textile unit 11 and the internal textile unit 13 are

situated in principal plane "Si", while the internal textile unit 12 and
t he i nt er ndl caneba tegerdgdias theteeonemd¢ adnantage ioff thw tardepaiserplaasveding to the

invention that due to the controlled flowing ensured by the specific spatial structure the
~ material transfer inside the reactor improves, the direct advantage of which lies in more
perfect oxygen transfer and a lower ventilation demand deriving from it. All this results
in saving energy during operation. Due to the elimination of the risk of blocking up — as
compared to the use of three-dimensional plastic structures — there is greater operational
safety, which, from an economic aspect, is indicated by the reduction of lost operation

time deriving from failures caused by blockages.

Below the invention is described in detail in connection with construction examples,

on the basis of drawings. In the drawings

figure 1 is the top view of the carrier insert according to the invention,
figure 2 is the side view of a possible version of the main body used as a building

element in the carrier insert as in figure 1,



"S2". The structure of the individual internal textile units 11 and
external textile units 17 can al so be seen, which consists of horizontal
cross fibge /036K ons running parallel to each other aa¢/mH25el008d0s
vertical longitudinal free fibres 30. Figure 4 shows the top view of

anot her version of the carrier insert 2 according to the invention. Here a
part of the main bodies, e.g. main body "FI" consists of internal textile
units 11, 12, 13, 14 running in one single straight principal plane "Si"
and the external textile unit 18. At the sanme tine, between two straight
main bodies "FI" there are main bodies "F2" folded up along a zigzag |line,
which join the nain bodies "F 1 " in conplete nodal points 20, 21, 22, 23.
I'n the casgg@t 3t hisSheCRRSMAHEHRDE al R dio AT RAEEEnRQOIR infﬁrguﬁ? g, for exanple
in nodal point 20, there six internal textile units nmeeting each other,

al ways of aguredenistetoprvievsof 4 fimthgedidicrne corfsomctem affthectriiagnidie gi ven

conpl ete nodal point 20 are mnimal here too, as two internal textile units
are situatgd in principal .plape "S 1 ", anqther two in principal plane
"s2", and the'l 558{10‘%\6 ‘feﬁS’I%F Pﬁgti‘ep‘éarmﬁrl inset 3“§§°r.dmﬁn@ [eadneening: ¥hike for ces
exert thedrtaifd 4 @eb 18pthckd & MBS spRb BEtHRIstrh&Brel Off SSwigd SRRy but
the forces have ggposl te directions, so practically they extinguish each
other. camensgsnddaicinnigetcase ofithis eonstmstéont of theamoderdnseyt £ ahé¢ ebi Fivent i on
first of .all .the main bodies "FE|" are created and fheir neighbouring main
bodi es " Eém?dEi’éiar%o‘{ﬂw‘éaﬂ%g}azwﬂl?é%%g1ki?e%> Hﬁ?t jofning gachipsher gmihg~ at

gi ven | ag@gpledimpliaingass20e21 e, bengi tydi; ! ! { ether by
the neatly Iglrrangeglg(tﬁ;ands of’ m’)re%ge:ﬁ)serlgﬁév(\log\}er%%%ﬁoéése@i%%égglggwﬁ% t he

fol | owi ngnd érgerhalnicstiledinitilf, b ditemed Hbhg drdedgailna bodheseb F8 anahsinfigst ened

to each gther in the appropriate | ete nodal points 20 suiting their
r equi redg’ﬁﬁgﬁ“ftiuﬁeni V%?n“c?ninﬁ"t{%ﬂ‘i‘i @l%é§gt_ Ipy gt prgseat pass dbelinigrneliside Efarafct ure of

the i nt efRakidRatiddiBe R 1S id Lituded inkBe cditpl A textile
units 17, 18 is cr eat ed. Filnallllay this st rEggeﬁf}ogafgﬁﬂ%f’@%ﬁlse%&%%alt he

st ruct ur &idd 1Vb souches thorstrecttiieoh tmoihetinte?dh] sidb 185 of e @xdrasinaktilt exitillge units
17, 18, so.that .the i(ggi vidual internal _textile units 11, 12, 13, 14, 15,

16 and t FeS'®@ediRA e PP URAPY TOTP, inyigeus dlendving gs terternad stdeok8bssace.
Even wheguafof At bbfichng Shicu 131 fthnalNEnSEIREE 1hPopH] Lbedyd N the

ordi nary way, but” due its structure t carrier 1nser ing to
t he i nvetitishapd of aeecaangignipfismanhery diaager Mitetwdem waipldtehodlifoaseo it does
not get bl pcked, and. it al sqQ enables controlled sewage fl ow. The carrier

i nsert af¥brPRI Go8HePIAy At PORPISknnefal fRolsLansh FgmDlstsd npdel seaieigl,
treat mentoRhRAL Sodds bt B Oid {Bmplete nodal point 23, and finally between complete

~nodal point 23 and complete nodal point 20 is of the same size. Practically distance “T”

is between 50-300 mm, but favourably distance “T” is between 100-150 mm.

The individual internal textile unit 11, 12; 13, 14, 15, 16, and also the external textile
units 17, 18 — as shown in figure 2 — cbnsist of cross fibres 40 and longitudinal free
fibres 30. Practically the longitudinal free fibres 30 are situated loosely beside each
other in the vertical direction of the internal textile unit 11, while the density of the
cross fibres 40 is much greater. In the part strengthened with cross fibres 40 the distance
between two neighbouring cross fibres 40 is maximum 50 mm, while the cross-section

of the longitudinal free fibres 30 loosely hanging next to each other is at least 0.0001

mm2 .

In figure 1 it can be seen that the group of several textile units situated next to each

other, such as for example external textile unit 17, internal textile unit 15, internal
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textile unit 14, internal textile unit 11 and further textile units form the main body “F1~.
The very top section — horizontal in figure 2 — of main body “F1” strengthened with
cross fibres 40 is suitable for assuming the force needed for fastening the main body

“F1” to the structure 1 and transfer it between the one end “Fla” and the other end

“F1b” of the main body “F1”.

Figure 1 also shows that in the individual nodal points, for example in complete
nodal point 20, among the internal textile units 11, 12, 13, 14 belonging here, internal
textile unit 11 and internal textile unit 13 are situated in the same principal plane “S1”,
while internal textile unit 12 and internal textile unit 14 are also situated in the same

principal plane “S2”. As a result of this, in the fastened position of the carrier insert 2

‘minimal lateral force is generated in complete nodal point 20.

It can also be seen in figure 1 that the main body “F1” is folded up along a zigzag
line, so that in the case of the neighbouring external textile unit 17, internal textile unit
15, internal textile unit 14, Vinternal textile unit 11 and the further textile units the
complete nodal point 21, complete nodal point 22 and complete nodal point 20 are in
contact with the neighbouring main bodies “F2” on the two sides of main body “F1”. In
this way, in complete nodal point 20 the internal textile unit 14 and the internal textile
unit 11 of main body “F1” ‘consisting of the same material, and the internal textile unit

13 and the internal textile unit 12 of main body “F2” consisting of the same material are

attached to each other.

The connection of main body “F1” and main body “F2” in the complete nodal point
20 can be solved with an adhesion, cohesion or other mechanical joint, e.g. sewing, in
‘complete nodal point 20. Obviously the web 10 having a square grid pattern in top view
can be created by proceeding in a similar way in the case of all nodal points of the
carrier insert 2. It is obvious that the main body “F2” is also attached to the structure 1 at
its “F2a” and at its “F2b” end. The main body arranged along the structure — as shown in

figure 1 — joins the structure 1 at several corner points between the ends.
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Figure 3 shows the position of a part of the Web 10. The complete nodal point 20 and
the internal textile units 11, 12, 13, 14 joining here can be seen again, where the internal
textile unit 11 and the internal textile unit 13 are situated in principal plane “S1”, while
the internal textile unit 12 and the internal textile unit 14 are situated in principal plane
“S2”. The structure of the individual internal textile units 11 and external textile units
17 can also be seen, which consists of horizontal cross fibre 40 sections running parallel

to each other and a set of vertical longitudinal free fibres 30.

Figure 4 shows the top view of another version of the carrier insert 2 according to the
invention. Here a part of the main bodies, e.g. main body “F1” consists of internal
textile units 11, 12, 13, 14 running in one single straight principal plane “S1” and the
external textile unit 18. At the same time, between two straight main bodies “F1” there
are main bodies “F2” folded up along a zigZag line, which join the main bodies “F1” in
complete nodal points 20, 21, 22, 23. 'In the case of this construction, in the complete
nodal points, for example in nodal point 20, there six internal textile units meeting each
other, always of an even n\vlmber,v so the generated forces affecting the given complete
nodal point 20 are minimal here too, as two internal textile units are situated in principal
plane “S1”, another two in principal plane “S2”, and the last two in principal plane
“S3”. The plane where the forces exert their effect and the absolute value of the forces is

the same, but the forces have opposite directions, so practically they extinguish each

other.

When producing the carrier inserts 2 according to the invention first of all the main
bodies “F1” are created and their neighbouring main bodies “F2”, using the hosiery
method known in itself, so that only at given larger distances are the longitudinal free
fibres 30 held together by the neatly afranged bands of more densely woven cross fibres
40. In the following the finished main bodies “F1” and main bodies “F2” are fastened to
each other in the appropriate complete nodal points 20 suiting their required positibn,
and in this way the neatly arranged spatial structure of the internal textile units 11, 12,

13, 14, 15, 16 and the external textile units 17, 18 is created. Finally this structure is



30 longitudinal free fibre 40 cross fibre "FI" main body "F2" main body
“Si" principal plane "S2" principal plane "S3" principal plane "T"

di st ance wo2bhiesapket e nodal point 22 conpl ete nodal poipatr/HEARoCiCuIplost e
nodal poi nt _
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fastened to the structure 1 via the connection points 24, 25 of the external textile units
17, 18, so that the individual internal textile units 11, 12, 13, 14, 15, 16 and the external

textile units 17, 18 extend into the reactor space.

Even when these carrier inserts 2 are used, the sewage is purified in the ordinary way,
but due its soft structure the carrier insert 2 according to the invention forms a

significantly larger biofilm carrier surface, it does not get blocked, and it also enables

controlled sewage flow.

The carrier insert according to the invention can be favourably used in sewage

treatment plants using biofilm.



24 connection point 25 connection point "F 1 a" end "Fib" end "F2a" end
"F2b" end 12 CLAIMS 1. Carrier insert for accommobdati ng and mai ntai ni ng
t he bi of iwon2euldssseoe of fluid cleaning structures, whi chpcom@ongoaospati al
web nade of staple fibres using the hosiery nethod, characterised by that
the web (10) has internal textile units (11, 12, 13, 14, 15, 16) joining
each other in internediate conplete nodal points (20, 21, 22, 23) and
situat ed between the conpl et e nodal p‘éi nts (20, 21, 22, 23), and external
textile (17, 18) units situated along the edges (10a) of the web (10),
where in the case of at |east a part of the conplete nodal points (20, 21
22, 23) there is an even nunber of internal textile units (11, 12, 13, 14,
15, 16) guided into the given copplogt&erada Point (20, 21, 22, 23), the
internal sides (17a, 18a) of the external textile units (17, 18) situated
al ong the edges (10a) of the web (10) are connected to a conpl ete nodal
poi nt (2bstruglure 22 23) each, and the external sides (17b, 18b) of the
external textile units (17, 18) are provided wi th connection points (24,
25) for 3 cimemgsarhe structure (1), and via the connection points (24, 25)
the web (10) is attached to the structure (1) in a fixed position.
10 web 10a edge

11 internal textile unit

12 internal textile unit

13 internal textile unit

14 internal textile unit

15 internal textile unit

16 internal textile unit

17 external textile unit

17a internal side

17b external side

18 external textile unit

18a internal side

18b external side

20 complete nodal point 21 complete nodal point
22 complete nodal point -
23 complete nodal point
24 connection point
25 connection point

30 longitudinal free fibre

40 cross fibre

“F1” main body _ “Fla” end
“F1b” end

“F2” main body ' “F2a” end
“F2b” end

“S1” principal plane
“S2” principal plane
“S3” principal plane

“T” distance



2. Carrier insert as in claim1, characterised by that two of the interna
textile units (11, 12, 13, 14, 15, 16) situated in a given conpl ete nodal
poi nt (20wo2b11/88j9sare positioned in the same principal ppiran2o(i8iop0es2, S3),
and the given principal plane (S1, S2, S3) is taken through the given
conpl ete nodal point (20, 21, 22, 23). 3. Carrier insert as in claiml
or 2, characterised by that at | east part of the textile units (11, 12,
13, 14, 15, 16, 17, 18) are joined to each other in the conpl ete nodal
point (20, 21, 22, 23) with an adhesion and/or cohesion and/or hosiery

j oint. 4. Carrier insert as in any of clains 1-3, characterised by that
sone of the textile units (11, 12; 13, 14, 15, 16; 17, 18) are nade of the
same material, and individual grougdLAfMSuch arranged textile units (11,
12; 13, 14, 15, 16; 17, 18) forma nmain body (F1, F2) each. 13 5.
Carrier insert as in claimd4, characterised by that the connection points
(24, 25) are situated at the ends (Fta, Fib, F2a, F2b) of the main bodies

(F1, F2) i - i A S y t he
connectlonlpg?%Fga &hﬁﬁ§g¥§§%%mgﬁg%£é&%@hﬁﬁéng1d§1?@Lﬁﬁhcﬁﬂg& EgﬁmdFZb) of
t he nai ncladhgstridaires, Fijiclanehtains hhﬁatfal %b m& iof Bﬁpl&&lb&@ﬁtﬁblﬁ@ﬁeﬂhﬁﬁéry( Fl a,
Fi b, F2a, F2b) of the nmain bodies Carrier insert as in any

of cl ai rrEle@Oé chayasterised Pxéllft&w‘fbaﬁlo h@lﬂieﬁltaé%élle(qf)ltstﬁﬁlvﬂ@ehltlrﬂgﬁoo
| mm
Favaur abl o) RAEOTREh FuRGCR) kbl Eapd bl diis (2005 AEE D%, e

1-9, chasiacierbeseeknbiie thapleat nddabpsing (RAIA1, 0f, zt3t)eanuea>xtdrhee téMtild 617( 18 12,

13, 14, 15, 16, 17, 18) contain Iongltudlnal free flbreso§ é and cross
fibres (40ys upwikdalonggthe wdeesdnBaraldhnmed (FQewhetsringhy GO} agh wther .
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units (11, 12, 13, 14, 15, 16) guided into the given complete nodal point (20, 21, 22, 23),
the internal sides (17a, 18a) of the external textile units (17, 18) situated along the edges
(10a) of the web (10) are connected to a complete nodal point (20, 21, 22, 23) each, and
the eXternal sides (17b, 18b) of the external textile units (17, 18) are provided with
connection points (24, 25) for joining the étructure (1), and via the connection points

(24, 25) the web (10) is attached to the structure (1) in a fixed position.

2. Carrier insert as in claim 1, characferised by that two of the internal textile units

(11, 12, 13, 14, 15, 16) situated in a given complete nodal point (20, 21, 22) are

positioned in the same principal plane (S1, S2, S3), and the given principal plane (S1,
S2, S3) is taken through the given complete nodal point (20, 21, 22, 23).

3. Carrier insert as in claim 1 or 2, characterised by that at least a part of the textile
units (11, 12, 13, 14, 15, 16, 17, 18) are joined to each other in the complete nodal point
(20, 21, 22, 23) with an adhesion and/or cohesion and/or hosiery joint.

4. Carrier insert as in any of claims 1-3, characterised by that some of the textile
units (11, 12; 13, 14, 15, 16; 17, 18) are made of the same material, and individual

groups of such arranged textile units (11, 12; 13, 14, 15, 16; 17, 18) form a main body
(F1, F2) each.



10. Carrier insert as in claim8 or 9, characterised by that the distance
bet ween two nei ghbouring cross fibres (40) is maxi rum 50 mm 11. Carrier
i nsert aswbdnoamgemd8 clains 7-10, characterised by that wPoe/mrosg0emsti on of
the longitudinal free fibre (30) is at |east 0.0001 m®.
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5. Carrier insert as in claim 4, characterised by that the connection points (24, 25)

are situated at the ends (Fla, Fl1b, F2a, F2b) of the main bodies (F1, F2).

6. Carrier insert as in claim 4, characterised by that the connection points (24, 25)
are placed at the ends (Fla, F1b, F2a, F2b) of the main bodies (F1, F2) and on the free
sections between the ends (Fla, F1b, F2a, F2b) of the main bodies (F1, F2).

7. Carrier insert as in any of claims 1-6, characterised by that the distance (T)
between the neighbouring complete nodal points (20, 21, 22, 23) is between 50-300

mm, favourably between 100-150 mm.

8. Carrier insert as in any of claims 1-9, characterised by that at least a part of the
textile units (11, 12, 13, 14, 15, 16, 17, 18) contain longitudinal free fibres (30) and
cross fibres (40) connecting the longitudinal free fibres (30) to each other.

9. Carrier insert as in claim 8, characterised by that the distance between two

neighbouring longitudinal free fibres (30) is maximum 50 mm.

10. Carrier insert as in claim 8 or 9, characterised by that the distance between two

neighbouring cross fibres (40) is maximum 50 mm.

11. Carrier insert as in any of claims 7-10, characterised by that the cross-section of

the longitudinal free fibre (30) is at least 0.0001 mm?.



