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TI TLE: COVBI NATI ON MEMBRANE/ BI OLYTI C FI LTRATI ON
TECHNI CAL FI ELD The present invention relates to
woR@resesber treatnent and, nore particul arly, POI/ADR006/001666
conmbi nation of biolytic filtration with a nenbrane
filtration system BACKGROUND' OF THE | NVENTI ON .
Donmestic wastewater treatnment systens are a conmmon
nmet hod of dealing with household waste in areas
wi t hout sewer connections. This usually involves
TAMLE: tGOMB NASAONOKENBRANEAB KL 5T IBHITRATNON r eat ed
effluent. Recycling of water fromthese systens for
use in the hone, whilst highly desirable, has been

TeopsieALELRe variable quality of the treated

effluent and difficulty of ensuring safe water for
r eusldhe presept inyentivrslaies toiwastewaten tregémnent ard, more

SFRUARE oo Hab SR B Bl o BB Eub8 ot RidntBis fStor
dysRahi ng wastewater and solid organic waste within &
common filter bed having a top, a bottom and a

BARKGREOWNS OFjHEINMENEE N posi ng and deconposed

sol i ' iti .

¢ he S ibRONESHARIEL (roafelfiE SRnY afPARERRRON gl of dealing

vfk/)itlphwé‘,rﬁwdl? M/asft% irhardais| without ee‘fzvbe cbnmécftméwl Thist tsradly involves
ei ng conpl ete co sition of the solid organic

QRSB IPOBALDHABTEAUSH Of RerlBbitresig Flbpar  BEAVCIng of water

ARG HAams Y BB I e hote RSN PechigbRibas been

heompiéredday, theastrialie quality of v irdatedgeiftientuans diffipuity of ensuring

Sfaaﬁgl\l\}ﬁgd fto t he upper layer of the filter bed so that
B IQh&E'E3C per col ates through the filter bed. The

filteey HiSlyfi@fifiafibA &Ysten RYaRFBBHGn CHINEH SatesiPdtent
treated wastewater is drawn fromthe bottom of the ,
Mol 5.3%e8. Mhe bielyke fivatian systen cemptisas gireultanegusly teeating

. S r (VAR
EEBRARE A s Bl Rk e R BRT Suc AR AR b AR S top. @
tfc_ﬁtktﬁxlﬁ, and/a gﬂ@hﬁnugﬁ! @Tﬂayegts of lechinbbsimgi amd dgstraposed solid
Ikely to be used In a donesti c Si atiqQn or in a .
¥eaBicavasisl Abedlegrasof decqnaperiten ahife ¢ idRIganifevgste in the

RFREANRCbLES frof i tdpSof the filter to the bottom with there being

complete decomposition of the solid organic waste at the bottom of the bed.
The filter bed incorporates a supply of living organisms which maintain the filter
bed in an air and liquid permeable condition. Wastewater and solid organic
waste are applied to the upper layer of the filter bed so that the wastewater
percolates through the filter bed. The filter bed is maintained in an aerobic
condition and treated wastewater is drawn from the bottom of the filter bed in a
substantially purified state. Adding a membrane to the treatment process can
greatly improve the water quality and provide pathogen removal, making reuse a
viable option.

As the filtration system is likely to be used in a domestic situation orin a
remote isolated area, it is desirable to provide a membrane filter which is‘
integrated inside the treatment tank making it compact and is self-backwashing,

without the need for sophisticated controllers, valves and timers. The control
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integrated inside the treatnent tank making it conpact
and is self-backwashing, w thout the need for

waeophisishcat ed control lers, valves and tiners.PdhaU2006/001666
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control operations of the systemare desirably

perfornmed by sinple conponents2such as hydraul ic and
non-return val ves and punps with the only controls
pgUaticns Qfdhﬁ@yste@aare)desslmkéy psvﬁotmh@bytsmp@rﬂmnpommﬁs such

PS4 Bon b Sy e L RRBGA e
furngﬁ floSST leVd] évﬁtcﬁ%'td& @Bhﬁoﬁth@tpm&tsw@ﬁéﬁo ﬁﬁg@ given the

er treated by recycle back tot the filter

meiedanetunity teetiertirelr dorose quaahwaw seEstein dereestic

%ﬁééﬁé‘*ﬁ H Rl A0e Pab MEEGPAR BEn BT AR Bt Fted 67 Roycte baok
o dhve fikersbadief ul  al ternatlvg Accordi ng to one aspect
' t t t t ment
Sl SRR AP AR NUEBT 0BG cal 17 eatmont component
I ' .
b1 ol ogy B4l PR Boir e R ¥ obresdBF Pmqigrate at feast

deei aféheé didadvantpgesefdine proeatipodt mpropidereaséfel alternative.
' nication with

sad BEPEING Ao PPEAIRERT oo MIBREN: INVaNURh HOHEERSA Wastowater

¢pheft gyasté,@,l |p|c|qygm§r ane device and being sel ectively
operable to provide a filtration operation by

pr odu@ biglogigal &setmenitdmeenrent] al across the wal | s of

b1 oo bl EAR: fun UBEMlh efris Bl bl JUSRIERctroatment

menbr aompdleng and withdrawal of filtrate liquid from
the filtrate side of said nenbrane walls. Preferably
t heChifolNBRNBEANG: (Tlgf nigMice dRplgAkIe one & merephellow,” permeable

compopteRBMndR &t ARldd sidaCinSHHHEW M'EJ fb%'ho NGt L8R Biological
L

filtrate vessel tor recelVving
wi t hdtreeatmEenbcormpenéntt t rat e si de of sal d rrenbranes

F f th cl udes val ve mean
D r s COHP R fo Sl ARG aReafievirayath peing sglectively

nglel g'bg%&%lé & fheuRR! i2filPmid ShdratieRi Ky "BFRLARE a pressure
differential across the walls of said membranes to cause flow of feed
liquid from the biological treatment componentto the feed side of the
membrane walls and withdrawal of filtrate liquid from the filtrate side of
said membrane walls.
Preferably the biological treatment component is an aerobic compost bed.
Preferably, the system further includes a filtrate vessel for receiving
filtrate liquid withdrawn from the filtrate side of said membranes. For preference,
the system includes valve means in fluid communication with said pump means
for reversing the pressure differential applied to said membrane walls and
producing a backwash ef the membranes by flowing filtrate liquid from the filtrate
side of the membrane wall to the feed side of the membrane wall.
Preferably, the valve means includes a pressure responsive valve, said
pressure responsive valve being responsive to fluid pressure being applied to a

control port to close. For preference, an inlet of the pressure responsive valve is
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produci ng a backwash of the nenbranes by flow ng
filtrate liquid fromthe filtrate side of the nmenbrane

wWon007/05389G@ he feed side of the nenbrane wall. PCT/AU2006/001666
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fluid pressure a

Preferably, the valve nmeans includes a pressure _
responsive val ve, said pressur@-responsi ve val ve being
responsive to fluid pressure being applied to a
Gonpesledgeran ewleiiaiseid pamppmedies, em:@utlamf itmé ptessfird Fesponsive

LR DRSPS T R d BEORISH, B4l ot e

mﬂtleb of satdyplmesl rheassi de&@l*ébW‘Gchge\YélG@ rﬁ5§n§ '?ﬁrther includes a
cont port is coupled to the outlet of sard punp

.%f&ﬁﬁonair %@r&r@bvg%/lvet%vmalaeﬂrﬁmﬂ@l saccpmdarporhanmaes autlet port
nd._.s

WH&&H@@Q@I\F@@@%OHQ@( % erel'ﬁgt ggé}é’%éﬁh%ﬁm porlltdbelng higher

port an out |
thaypthadiat éhe setdred bd)ltﬂlt@l afloeshid dowtfrdriehé lflféttpoﬁptbtthe outlet port

PIBCP T Tne, Aeeaad fork angbeingyesRenaue | o ey ressure at the
bbb /d Popshbéipgt m?héleﬁ%?fjﬂ%‘?ﬁ da[t tﬁ@chrglet)gﬁ t{%eeﬁ@ ﬁpﬁeﬂévﬁ? from the

t he second port
saeendiporhie the dirstppont whileatlosing thei duﬂd;toporft.r Bor theference, the

|
SO . SSMPRRS b st e e
pndithé enstbRR1IaESicd MEhRhe MBS of ﬁ\%%’r%%tsl]‘{ll% Pé%g%ﬁsﬁé‘ Yalve being

t he memprane device with the outlet of e pr

FeRpRfied Je theysoeonst pag, thenmeotwane device tmm@ndnpmted to the first

P T IRI N
the fin Dnatpeefea:ssledxspdctl thediltpatel\eiskerisasted and % pump means
osed and the p means i s

I
papaiele 13 i i 1ol reccom teh bt Saish withdrawal produces

saprgicasnle MOASR 6h ORI ANLL YR LGS et
V%Swéll%eelmhvyymlmmﬂbma gagatos valvewahich allbivehgad towe vented

08 R BN e ek M te o Grbteoeofsest s on of the

syst em oy ridtk bﬁ"'@péﬂahbﬁ @f it s9ﬁ§ﬁﬁ%11&|ﬂptthé &Rt Seration the

responsi ve valve is closed causin press
RESBHES Faspensiyervals ist ¢leseld causing ﬂim ﬂumhprrenslsuwmiatxﬁaetfwst port of

(ﬁﬁcﬁi{)ﬂg o t{c?l;\?aﬁ%gggfzg%cﬁ %fb at-[‘thUI %ﬁ@ga @{ g fluid pressure

W|tlhrhrthe dilttatendsbel dmpsl artds deyileean eyt Tebrh ke %%lnb%e device
irst port utlet port of the directional control

dariba Piigr e Fisk poi B eulet porfied therdiyesian santrol valve into

is

oI 118 LA UL e A0 i vet o
nEIQ@mmﬁrMWIS below a predetermmed level. This results in pressure

belng released from the control port of the pressure responsive valve and the

valve opening. When the pump means is re-enabled the pressure responsive

valve remains cpen Iinitially until sufficient pressure builds at the control port o

close the valve. During this initial open period the fluid pressure applied by the

pump means to the second port of the directional control valve exceeds the

pressure at the first port resulting in the outlet port being closed and filtrate liquid

flowing back to the membrane device from the filtrate vessel thrbugh the second

SUBSTITUTE SHEET (RULE 26)



being rel eased fromthe control port of the pressure
responsi ve val ve and the val ve openi ng. Wen the punp

WOre@n®s3sgo r e- enabl ed the pressure responsi ve vBCT/&U2006/001666
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remains open initially until sufficient pressure

builds at the control port to-¢tose the valve. During

this initial open period the fluid pressure applied by

tansl fch@hportewrﬁsthe direbiorsd conttopeailve ofTHihpratiucestd baeltwash of the
cont rbol Ive exceeds the pressure at the first port

rregm {# PWC?‘ne outl et port being closed and filtrate

I'i qui dnfd fﬁyr@“

filtrate @&%@m%gsb%ﬁe secoﬁggﬂgg é| %g?ﬁér%met ﬁ)e?rowde feed

tlﬂéllcﬂlunél@flnmaﬂsureom rthfb featl veide Tofi saigr rrmﬂnimzanes to produce said

nenhr ane dev ce. ln an referr
JRE SR el AR 2% o' biEtin Wt B B aBbgeicq Gither pump
Imealmsi ragldde Pr@ASed dot Rvehe: tieedbresslaeodifierdrflial applied to said
nenbranes to produce said pressure differential across

wiads axd grodpﬁetqquclg/geﬁﬁtpf the mmbf@nepmypﬂowmg filtrate
gri’ﬁgpgrf@%f it‘gﬁ% ﬂftr%]‘fé dsgﬁi?t&f 'Er?e"%ér% (e Qf\r(,éﬁé tﬁﬁdfeed side of the

o said ne rane
pnemmmeawlaﬂckwash of the menbranes by fl ow ng

_ | | owi
el | 6eisiEDlethe BBERDIG FomieshBRBaAg il in a fosd vasesl and seid

Eﬁ%ﬁf% Mevﬂ:@‘?s ﬁ?fl@@'&n?rﬂﬁﬁ%ﬂo@%ﬁth‘ an frﬂétr%dorj &djdcent the base

feed vessel and sal nmbrane device is In
cHraaichi feadi wesal.t Fempreferencat said &kdvesselt ineluskseaofluid level
re er,e said feed ve

RRECHeEE UV feR Rperalh R oot ey el GR cota SRt tRmp means

clependent 68 189 eSS P MqAld HadLld FEEP vEBSES PIRAGBERNsaRNfluid level
the level of liquid in sai-d feed vessel. Preferably,

Sletertionufevice je opesaidetipaisadeitbe pumppeeans avhen the liquid level

SRS A BRI AL S Sl v o
figoid dessd srivdwertot laesédzcmd Cbrbdm%lrmm@i??ﬂn’ﬂt? aThecfil and second

re erm ned The first and seco
@%f?apmeﬁ*elaﬂm m%ysb%@e ﬁamenePgeéﬂr@blsprtefsévmr@detewemed limit

flé éélbcfbroe@)eél’?g es irié A %r'aa;déac'%rﬁ"‘cﬁg%]a [Pﬁéjfé‘?cf $&ssel remains

inlet at or adjacent ft g vess
irameiraed imtiguid e &Forr préfecpnos, thﬁamleﬁnrecﬂadwaéoott\lvtdve nl et

i nclu safotvalve Acc ing to another aspect,
e prcearing S0 AP 35860065 Herghiibi alon PEMdasya method o
mtlﬁWaﬁteWQ@rWIMnéﬁﬁeﬁ@%SofOf a) formng and
mai nt ai_ni n% an aerobi ¢ conpost bed;
a) orming and maintaining an aerobic compost bed;
b) feeding wastewater onto the aerobic corhpost bed;
c) causing said wastewater to filter through the aerobic compost bed;
d) removing filtered wastewater from the aerobic compost bed;
e) applying the removed filtered wastewater to a feed side of a
membrane filter;
f) withdrawing freated wastewater from a filtrate side of said
membrane filter.
Preferably, the method further includes the step of periodically

backwashing the membrane filter by flowing treated wastewater back through
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b) feeding wastewater onto the aerobic conpost bed; c)
causi ng said wastewater to filter through the aerobic

weewposisdbed; d) renoving filtered wastewat er PCDAURIN6/001666
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aer obi c conpost bed; e) applying the removed filtered
wastewater to a feed side of @ nenbrane filter; f)

t hdra g treated wastewater froma filtrate side of
?zﬁ yfﬁ%@”ﬁ*" froy thepfilrate aldleyto theefamet $ide. fEort presference the

R M TR TN .
t hr ou@ﬂwlﬂdaermmmre@l’mwl ?ttﬁdisé rrpmetélﬂﬁét'at ﬁﬁh@e?bﬂ@aﬁﬁlons of the

erence the backwas

@Puee rcﬁéﬂeamgesagé%umﬁ@ &lelet\/I@eﬂ@ed%reﬂ mI?ﬁsst Further,
the art t

Bﬁ? f%r:rnﬁ gf\ﬁHvéép ?%tnlégﬂ{se (?OF %Ee véP(‘fhf%i S‘?ﬁ EBP“%@Q&C{%QHE‘B& may be

Hﬁ@d bisclusiig presaotized entihordpeissatssE sydibms. FP;Ur‘H’tf&r any form of

f
Rlod AN GHireL Brocras. hugl Be Anveled Rditan Sgdgrrnesnc wastevvater
peatnarit 2p6CRASNAAAYT BESHELF D SHl SR wgge;yapgér to the

form of Dbiol ogi cal treatnent process, suc
me@ﬂ?ﬁaﬂﬁeflﬁraﬂﬂndsmt|76heva|s:¢wdvah)mkwgwaﬁéearﬁbed may be further

t Jﬂ?ﬁéae@ ltﬂgyté% qlf'fge%tltgw ergqt) Jn%ﬁgﬁg%gﬁ%m?%@{% ,aQ,qQI yRcesses in
ceyonctimothepswite. further inmproved by the use of gas
lp i and _chenical cleanin rocesses in
é%h; hég%ﬁ”i’ﬁ@f‘é\%ﬁ HESRRAWY f { PTI ON OFt TI(;IE |
i nvent |
now o geea Frpearse SPUE thnfion oM nc B deebibed, by way of

exfraplerody twith rm‘e:—mmmrtpahe' laegotipanying drawingiif hich:
ows a schematjc cross-sectional Vview of the

F : IgtU'%'QFF %ﬁ VWS A sEReINalic gress-sprtionah yiswnehtheffiltration system
adtoedihgad ohererAPSdiRtd R Irég wﬁ\'i/eﬁfﬂ&ﬁ 09‘ '?%:tﬂ#[ Sl(jﬁc?r %JCW(S)I‘]

a schemati c cross-sect VI ew o
systFéﬁWﬁ 2 shgwisea schematic tcrcms—w:tmdewew ofthe fBtratiowsystem of

AL E i BHENTIETT backwash mode; Figure 4 shows a
schd?@me:?» cho9s- s eehéPBAt croRs&diohArviEW 61* k! fffation system of
Fc'gure {n in backwash mode;

Figure 4 shows a schematic cross-sectional view of the filtration system
according to one embodiment of the invention for operation in on-demand mode:

Figure 5 shows a schematic cross-sectional view of the filtration system of
Figure 4 in filtration mode;

-Figure 6 shows a schematic cross-sectional view of the filtration system of
Figure 4 in backwash mode;

Figure 7 shows an alternative arrangement for operation in on-demand
mode;

Figure 8 shows a further alternative arrangement for operation in on-
demand mode;

Figure 9 shows yet a further alternative arrangement for operation in on-
demand mode; '

SUBSTITUTE SHEET (RULE 26)



according to one enbodi nent of the invention for
operation in on-demand node; Figure 5 shows a

W@ edoesIsdC cr oss-sectional view of the filtratPONAU2006/001666
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systemof Figure 4 in filtration node; Figure 6 shows

a schematic cross-sectional vi®w of the filtration

syst of Figure 4 in backwash node; Figure 7 shows an

al t e?Fm% ey %\h@‘féﬁgeﬁﬁéﬁma’ﬂ@rcr@msmﬁlml vievoof a éumdinet arrangement

terna i ve arrangement
FRelfdinG £H5€ sHpoth 00t KU Rorthe SR BbrG B0a0HS:
furt IFaagjuraI 1t1e$hta/t/s a%chéﬁ@ﬁ@@«/mbf E‘ﬂrst‘?@%(/%}' fe dffangement; and
onde de; Figure 10 shows a schenatic

cros %‘é"@t WS, Srhematicvigw rép secoad gsadhytfeed arrangement.
DESORIPEION gasp F}(Rizgil g 5&&@&,3%9 of the

menbr ane nodul e; H gure ematic view of a
f i r sRejeingtty Higuere ‘hofﬂmgbawhigs ond drhigodimeh? isSE1WeNn 8f the

REREEB R & BlaedeRrsaion bt nde s yatag. (e
Brigugemen® indilitest fddeH @ﬂ&lﬁ@@%mﬂlﬂeﬁem‘%@@l f?éasmoned

the invention where the filtrattTon systemis opéera

tharein. sTie region Mtblraﬁh:eafagérhmnk 5inot bodesied bfyeted fuhteaw vBssel 6 is
' t essel osition erein.

RRHIENG el Wi Bt oG BTk aad ABESwieaps saltpraams waste

fndtémaltte fores aflacbobis fiRBF beal7 of the R u%@ th bl@éﬁﬁsﬂlt%tlon as

e |n and deconposed solid organic
aﬁ al?cg/er ot frEherdeedupvesset &is nns@dmueobwmmhetheynﬁmte vessel

b
?3??%”8? ashanelade hambal b B pBin a3 fefitane Sl o magwe 1o
vesshl this embbdinmerst, aélﬁtatelmlnqhaﬁb@pacﬁn@ﬁ%ggl:%ngﬁra@e side of the
i's

ﬁ%ﬁbtg%?‘g f@tﬁ%ﬁ?r”%%?baglenfq)\ﬂ ‘g‘écf ?‘25@1 tervassel 61 . aﬁ@@p@éldﬁ of filtrate
pbmprmmr Iéd ﬂh?é@g%ﬂ i dﬂ@cglﬁlng ‘T’%)fo'r By dqgo%h‘%? caatt%n with the

vessel e out
dbafn é@I"QCIHQB @@ﬁmeﬁ’ﬂ Btofdhe flltrai@nljﬁoﬂole TO viach flltrate diaphragm

AV 7 o/ YhlS raepacsh B £F% s kiRt pump

Vhisfrthér aﬁdpl@l:i itsleh mbuﬁnﬂssm ﬂ%ggﬁtd NEH- Yetuﬁh\‘é‘awé%ﬁ%r
side of the filtrate punp is further cou

%‘JPHHWQI tr?ﬁiefi@"'féﬁ‘? d‘)r@ghﬂ‘ai‘ Wel?ﬂet dha lmamt\mda@f ther filtrate pump 11

is coupled directly to the filtrate vessel 6.

The filtrate diaphragm valve 14 has an input port 18 coupled to the filtrate
pump 11 and an output port 19 coupled to a port of the slider valve 15 as
described below. The diaphragm 20 is controlled by control line 21 connected to
the filtrate-pump-side of the filtrate diaphragm valve 14 via a flow control valve
22.

The slider valve 15 has first and second ports 23 and 25 coupled to the
filtration module 10 and the output port 19 of the filtrate diaphragm valve 14,
respectively. A third port 24 is coupled directly to the filirate vessel 6 by an
output line 32. In a first, bypass position of the valve, fluid is fed from the first
port 25 via a bypass line 26 to the second port 23. Ina second, open position,
the bypass line 26 is closed and fluid is fed from the first port 23 to the third port
24 to allow fluid flow through line 32.
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outputting treated filtrate fromthe system The input
side of the filtrate punp 11 is coupled directly to

W b@7053800 at e vessel 6. The filtrate di aphr agnP@EAU2008/401666
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has an input port 18 coupled to the filtrate punp 11

and an output port 19 coupled-fe a port of the slider

val ve 15 as descri bed bel ow. The di aphragm 20 is

cont r e &aedogide o theofiltratiore nibdlile d0necbegletidot hdd communication

I 14
bt 7% fiidh B P B uGh S e fine A b annasi i deot 1 ieeds
fposiforrttats@eRliscdR ke b%@e ﬁﬁme%ﬁte‘r%‘é‘eﬂ de[Ig fé$<? line, 27 is further

filtration m)dule 10 an e out put” por't
fGannestas @ apacluwashyine/29 which eppres abues the Ritdriiedd” through a

el Falfe M B n Vel e s S past posi ton of

t he vﬁia/m,enfbrand vstél@ilsfp"r@\WdéBwaH él%talr%nﬁ like 3‘f a:%nﬁected to
gﬁgass ine, 26 to the second port . I'n a sec

HPR&E PPrtioR ofithe chambes 91a Oztbeltsawvvasbdmam ol weindi to the

t e.third port
AR LSRR 056D L S0 Gb e et ven
ﬂlnet31averda diredily & the atmo@phén‘eeﬁafwde(ﬂlbéte@ manual vent valve (not
the bed 7 through a feed

ﬁ?&?ﬁ%@‘ﬁ@%&“&%@?%ﬁ th%v%rqtgrrwglweu?&@ao aerverto allow
MICRWQQh fuRPtoa&eorab thd fird/ M(ﬁ? &g fﬁtr]at %g?gm élﬁmarly

27 is further connected to a backwas
OpRYided wihean ais vent ling 3D edniedthd do dthe appempdsm‘bblrd‘ﬂ the vessel

YAL4E a%rg.oggﬁ% %ﬂ_é/l ng {/ﬂln ress of ai rI | Igesrrinbr ane

vessel |r vent

1
et ot e S o
BYEr

t@ﬁ‘l Newiic fevel within thetfidenbedvie enbodi ment, t he

t he at here vi
3237 Asishowh i PHBteE U REUR aliBad i adPRoRn B dia illede
tynmllzlglvatad is bempm 5\etherftratel Menmg 0l 1o Sm the rf‘v:?até Q/essel 6
% luid to exit onto the filter

”@é& whigh "egugewm%pr%ﬁsyr@m ’iﬂ@cflltmherw%ﬁel 6 and
@ausééeﬂfra’[é @%éarmﬁga @ﬁjtﬁeom'ie%liéﬂ ﬁqﬁﬁ%r%fqe eule 10

vessel and to atnmosphere’via air ven va
viafepd dinp t2ghargbthiesfopt wlvel €8. iWithhlee fslldjéraralb@dﬂn ah@pen, non-

bESPES, 08 1B3he Prtod Bod frsTRbine medie elnargtrate
tdlectibhtchatriben 18ReIRE| BsbhargERVRANE thiri ot 24 in the slider valve
15 into the filtrate vessel 6 via line 32. The level switch 35 in the filter bed 7
controls the operation of the filtrate pump 11 and ensures the foot valve 28
remains submerged so as not to draw air into the membrane chamber 9.

At start up and periodically during backwash, air that is in the membrane
chamber 9 is vented through the vent line 31 and non-return valve 30 to ensure
that the membrane module 10 is always submerged in feed liquid.

Once the liquid level on the feed side has dropped to a lower level switch
point, the filtrate pump 11 is stopped and does not restart until the feed liquid
level has risen again and triggered a high level switch. While the filtrate pump
11 is off, the liquid level in the filtrate vessel 6 is slowly replenished by the

hydraulic level difference between the filtrate in the filtrate vessel 6 and the feed
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typically water, is punped by the filtrate punp 11
fromthe filtrate vessel 6 through output |ine 16,

waokdochsiseduces the pressure in the filtrate veBGEAUB06/001666
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and causes filtrate to be drawn t hrough the nmenbranes

in the membrane nodule 10 via $eed line 27 and the

foot valve 28. Wth the slider valve 15 in an open,

Aisiais) indtbe ittes bed o viar thetthind poptsethetslidegialvbel 5 and the slider

TR A0S I AL AL G G2 AL\ SR e v

\thé adr Vgt ivalve 3et thieltbp af the/Bearl vEsqd 8 a{riqme%ﬁ;uiﬂé%l rises
| evel switch 35 in the filter bed 7 controls the

S9&niq e rarmaheperatingdeeelpunp 11 and ensures the foot

, . not to dr air into
Lhe. s iR Pour3TEheRing fyBTin e 118 Bed ¥ Adsagg/n and the
dittrate e k hatdrts, e filtladé disphragrah@ive P (Rae opbaHahe?

i.s vented throu the vent line 3 1 and non-return

PLERITS Y38 Peshdtiaasenftom e HalverdHetheditiiate momp stopped)
alloassitpat 85 FIBRbACK hIRE héABtehe BRI Pyl Y HlabYSle 15

on the feed side has droppe ower

pdiich movies 19 ial hypase positionl Mhesbatidiopest fitrgtednehe @it from the
has ri sen again

; e |
a0 by tomipting o bend Eam iEen e maTiretes and

Dana|oog ¥Rt on 0 the MRS e £ tfhackfiesh e and pon-return
Yaveeil mis theetilietpume 1 runsathe smatl lowf ¢dritrod valveezsslbwly re-

; Lod,i h [ bed 7, via the | .
PrERSrisas 1SRN aleaBinisbrh dfi1 4 81 8B568 tos uBe frsfrecting the
lisate flowttpbe butpit Ble 1Bsaribpesing ¥R sliddrivaive §H@gain. In this
filtrate ves i s displaced via the air vent valve

| .6
‘é@ya?v‘?'Wé'i”E%B"e%ﬁltr?F%P‘f"i\”‘Pt Taslartsegn aeutanalicibacievashoel the
i i . 1] .
e YA Aa0)s bR Tabe R GOhiENS; cgafioed by the
blesddlaxgin thedloav cortréliviatvea?2 Fhispcatilbs b8 siripld &€an irrigation

Abibg v b BRERMES Bie Sl s b sete o ta pravida sbout 1
it S ABRESBfo R blg%gfthéﬁiﬁt?‘ét@o‘ié)pﬁrégm \%\9{1 4o the

menbr ane nodul e 10 via the slider 've 15 whi ch nopves
to aAﬁylﬁﬁ%%erpb@dWQjﬁ.OfmﬁaiWQoﬁom tsna denfaridtmatie drfangjeasent

i menb d 10 and .
$idim I P4 1! 38 eRind (A R b aiieet U ftrate
vessehé dnid feed theld5 areiproviied BRIIMRSIHE MinetheFeaRdank 5 again

- .6l I 30, As the filtrate punp 11 runs, tt
IV TSR iaess of dpcempasioncnd decamisssst selioronelo wasto

rf*nbtérfaﬂ@fd?hﬁ? ﬁg&%‘éd’ Hotend fy NS AIFSHHEE fiRlot s described

redirecting
above. ‘

[n this embodiment, the module vessel 8 is mounted within the feed vessel
5 and filter bed 7 to form a membrane chamber 9 containing the membrane
filtration module 10. A feed line 27 is coupled to a feed pump 36 via a non-
return valve 37. The feed pump 36 has an inlet 38 positioned adjacent the base
of the filter bed 7. The feed line 27 is further connected to a backwash line 29
through backwash diaphragm valve 39.

A filtrate pump 11 is again provided on the filtrate side of the membrane
filtration module 10 in the filtrate vessel 6. The output side of filtrate pump 11 is
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filtrate flow to the output line 16 and opening the
slider valve 15 again. In this way, every tine the

w0 pdoyiosaseo punp 11 starts, an automati c backwasPCDAURM06/001666
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menbrane nodule 10 is acconplished, the duration of
which is controlled by the bleed flowin the flow

~control valve 22. This can be as sinple as an

chup@a!tfoﬁﬂu@r(td?ﬁl@mn}@'tl&ﬁ vitth tﬁg‘%htlrat@q{o‘ﬁelzﬁél‘?cﬁ%b%f“l 3 of the
EF)é‘tlcally sel ected to provide about 1 mnute

aiioa repadlientp thieugh ptfiltrate haeal;ﬂwuamutrata/@ammagm valve 14,

g?p;r%g.gﬂeﬁ/gﬁ%gﬁg‘\%ﬁalsxaﬁ Zﬁyég\éep%s'&%gn\'/%gf cH.BpgtUSIge of the

rf-iltgahe @UMp ihig furmeekfbaﬁlleﬂﬁﬁtantélﬁpﬁt lifd 86 ‘Ehl’é@ﬁﬁ@ n@h Aftdrn valve
are provided side by side wth

t@ﬁﬂr @Uﬁwm %@t@fiaflltrateffrqméhe gystam. aydednptit side of the filtrate
PRRRIPON E6LiA0d REEAIROBRTIEAE! b BLpaN! ¢ wast &

mat eri al orm a ter ‘e type used in

bi ol SFhedaa‘cklNlashtdlaphragnMVm BB erhsadrpput borttdi end an output port
8 is nounted within

t he
Ao e EBhnragts 47% Borias IS8 00RO B AL Corstam i firate line
ahaaree? KO RlRIE u%hwﬁ‘m%ﬂ%f Penkithd Hahi refhrggéwe%o

10. Afeed line 27 is cou to a feed
non Ae&rnalhavénla@ e 45mmoamqommzm thaso;anf thd eibdaR: vessel

8%%%5@@3@%5%;% he, base of the filter bed 7. The

|ne er connected to a backwash |ine

29 tArfcbtm@:b leaskswatdh 45 apd fadimeval $QitcPas5 Ard bkcs\n@écﬁmthe filtrate

is again provided on the filtrate sid
ﬁ%@fﬁ' granc feedrank Sespectiveli v ¢antedidqeid levelsdheressel

I ui gﬁhl@é"éwéu&oﬁ%%e rlattn gfrﬁq‘ﬂt Bg?éjd@ eﬁ@u&)g e is

conmuni ca Ion w t

eh@n’d&nenﬁthﬁ mdmebrénbtmaﬂwleﬂon‘g@lpb&atéa Uridie pebitige pressure with
iltrate di aphragm val ve 14,

f
Rited i Hpiearn offee SremEnednoBUIestD.r bpiseassedying
ﬁrlhﬁh@rh”tlﬁélfeeii S@m fag @ﬁuﬁhlh@l)raﬁ‘fdeplﬁﬂgé the L84 E%hgﬁ”{he

coupled to an ou put [ine 16 through a non-ret
Nemrangs frothe)memhrtana gnaduded adarfd mto ﬁteeﬁlfratewestsel 6 via the

S TS PR e 26 o e B0 B R bt  onrs

tha¢ sl mmrﬁmmma\n@l SIS ARs ihtéd PUEK BRIt tl|4 ﬁlt@”@ed 7. To
an out put ]Jgort 42. The ragm 43 is control

BRHP A netiThavan iy ﬁé&ltrg%ea?momm theasysteimehan thm“eween further
%lgﬁwvﬂlw'el 4@?}%&% %ﬁggﬁgpgyy(ee dﬁqv&ﬁ@%gghttggﬁ%%q 5% small in
tebatiometo thadotverrddittration fimwul &s filesse!s required, the filtrate pump 11
will start and draw filtrate from the filtrate vessel 6 for use.

Similarly to the first embodiment, as the filtrate pump 11 starts, filtrate will
flow back to the membrane module 10 via the filtrate diaphragm valve 14 (now
open as the bleed control valve has vented), through the slider valve 15 and the
membrane module 10, and discharge via the now open backwash diaphragm
valve 39, back on to the filter bed 7. Again, the duration of the backwash is
determined by the selection of the flow control valve back to the filtrate
diaphragm valve 14. After a suitable time (usually about 60 seconds), the

filtrate diaphragm valve 14 closes, which depressurises the backwash
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8 and the backwash line 30. Afiltrate level switch 46
and feed level swtch 35 are provided in the filtrate

woe®3mes3sso and feed tank 5 respectively to contP@I/AU2006/001666
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‘Ariangemefuie medylelvesseks is lapateghwibhinithe fi

liquid | evels therein. Unlike the suction node
arrangenent, in the demand nodg -.of this enbodi nent,
t he nmenbrane nodule 10 is operated under positive

RIESHHGH | VAV 39 efll%%@t‘%’c%@eu mﬁem? é%ﬁﬁeé@gﬁé@'@% the.

I'n thi's case during
pilinaie3Bitpgt linenté.ng and pushes the f eed through t he

nb b 10 d to t
11 c1B088 gefhen T8 anapgedentishoa g Biousss e b taa feed tank 5
|ddﬁiethé5fllt@étetdh%nﬁt§é? Phre ﬂ%vlﬂé@bécﬂé‘@‘eﬁf%?r%%n&hgf‘sﬁb@?e l shows

that any air in the nenbrane chanber 9 is vented
@& alternpiive prrasgepedt in. whishdhe faasl tanket isfrenmade ﬁom ﬂw filtrate

t em when there
eI S Aol A BROHErE e EMaNGER b P Rplch 88 recd tank 5 and
tthe Giltcdte Ichambelr 6estel rentd rohsos@BhbtHER. HvAJePNinttRist he
forward filtration flow As filtrate is regw red t he

tate chambens. In yet

f t [ k
SR ler okl EuR 8 L Gk B ofd i gramber
wandl thelmedulaciessel 8 he aﬂaptm@dmj ravaotedrdi onieaaridieer. The
f||trat dla hram Ive open as the bl eed

approgiat Lo Brticutar duriatative 19ey i e besed on
@Bﬂsfrﬁﬁltéﬁe@t" ﬁ) tﬂ%déﬂa%e]ac?/elléﬂg ﬂcﬁﬁmaﬁrﬁ@ﬁaﬂd@rﬂuﬁeﬂ@r‘ﬁs The

open backvvash di aphragm val ve onto
farrangenierds showgai frigurae 7dor ampﬁratddemkmniameh ahalogous to

SR BRA M roiffof B R AR dm el noviin RABHES 4156
sui t Fa et 108hdWS Habingr @hﬂiﬂdlrﬁ@nﬁmﬁh‘i@ﬁ the H@nﬁiéﬁe‘f @b8ule is

di aphragm val ve 14 cl oses, which rg)ressurl ses

Mﬁﬁ%m%@@dégﬁk wanigla l%gera@ﬂeu‘mrﬁg ¢ filteate ehagwberalmdhis
| Irrt]até{g%gyfer‘th t@%gfugle(ﬁl&gjc'tcﬁd@’ |sFithedfrof thetdrl&{i]\(;% V\gé’?)ﬁfeted pump.

node” arrang
Aihguieed idlet 47 Go th&meﬁﬁﬁéné&ﬂd&ddﬂea@dsméd ot thetttom of the

h 6 de ce nother. Figure 7

SIS oS5 £ % AR RF AT ikGMR 10 RV LRDIh @be SBES for gas
h Ne.:

SRR SRS AT ol e By Bl o

SiatesHRatentst Uat6s1 ﬁ@laﬁﬁeUSGB 568,008mutl4S 61841 ,67@ may be used.
yeyer

JREE und SR Bhving et & R 4Pt BR arr Sy giaphragm
)('étve 55 using the same bleed line 44 arrangement as for the filtrate and
backwash diaphragm valves, such that the gas line only opens during the
backwash process. This allows a flush of gas, typically air, to occur at the same
time as the liquid backwash and result in an improved backwash and solids
removal step.

In yet ancther embodiment, a small vessel 48 containing chlorine tablets is
inserted in the backwash line of Figure 1, between the filtrate diaphragm valve
14 and the slider valve 15. This vessel allows the slow dissolution of chlorine
into the liquid in the chlorine vessel. When the filtrate pump 11 starts and
backwash occurs, the filtrate that is pushed back through the membrane will

contain chlorine. This assists in the backwash process and helps to keep the
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a further arrangenment shown in Figure 9, the feed tank
5, the filtrate chanber 6 and the nodul e vessel 8 are

w@bkdo7/053890 ded renote from one anot her. The appPOPAUA06/001666
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arrangement for a particular installation may be
sel ected based on constraints.yjel ating to the space
avai | abl e and mai ntenance requirenents. The

ur [
PSR o Fh” S oA AR o e
tarm)lladrtam@wmate mmatmleﬁwmrths Mermbrdne Frlo@luteemﬁh elther
nt in V\:hICE LIIe menbr ane

h
S owgeg{‘]@ f’?fgt‘F?e? PERt megs e 4)ehwrestahha%ﬂﬁ¢1@hlorme
ded}ﬁ@éﬁnQﬁ@ﬂ‘ﬂﬁﬁe lih8 léé\h Hd %gﬂdﬁﬂém LpSHQUflhtf?i% latter

eductor 49 is fitted to the dis rge o
\reafgssaenty pé filtrte iochihenatedtupandeavidg ltke hﬁ)ambremwmdd ule

t&é&tée 'ﬁ}%"‘ t gilu%qrt}ejgﬁo | e .vessel 8 and a nenbrane

oies §ERi ngs for gas scouring is

fitteeigufeotq @NQWQ'aeﬁrsﬁglféQE%'féécﬁé'ﬁQn%érnbhﬂn \ﬂﬁ@ﬁrw.é%éﬂto be
in United States Patents 0, US 6, 555, 005 or

(esaded im fedoipon fRad teek dskavingTieyegmef desrmposisg @pidydasgmposed
SR oA S s R TR L AR oo

fRofeadchpurhpl 81 pﬂrapamvhtbaﬁbwmﬂa@érﬁmhé daBe \WlivefoedstdnR to a
that, the lin L opens during the backwash o
M&é?”'&ﬁf@r%\rlg%&é ave fheslevekofgnllitrats phampbey B4ontainipg a
Hi6dilees5BFe S PEP ckaifBicdthd Aaddiahe sHARKYBRN0EM on the

result in an inprove Ackwas s’reno
grepnd,| witly e ﬁltratmeharebbodmdm'gtqumi sifed & highes ¢lead8r distance,

E@%ﬁz%g@'ﬁp%r%r%%r = @Bla%ds %i?go@gﬁoeg%gugqlpg %Ié‘t JVater is fed to the

dh@lﬂbféiﬂi‘fhm'u"@m‘fo@‘ﬂé’d W‘tﬁlrﬁﬂthﬁbdlY@'\)é%s%B aﬁB'fﬁ)m there into the

vessel all ows the sl ow dissolution of [orine Int
tiHeateichambearnf.t heone thefillerechassss) thew-@atedhreatter fst planped for

PR, B0 B ER BeBRAY S k8 ' B o

shdrov dragn. This assists in the backwash process and
hel p]q__ to kee t henmenbrane c| ean and di si nfected

Si m IFgyre 14 *éo‘éf%ﬁ‘éuah%@f@éﬁ!éfﬁd %9%@%5@& \whiichghe feed tank 5
Wiﬂhoﬁlté?ffbte% T Reiobhtdd’ IS\elgﬁé‘Yé\)%g ; Iﬂg @gg 'ngélr?s A from

in either suction np i gure
(adiagf@lné tma basgy of thet fektitagk bHe adlileo chambﬁn@ﬁhet:aﬂed Hetew the

ate:] 8? G ?&HSI@HE%’}/ "??rl qﬁ{\%fra{ qf&s‘”&ﬁﬁ@%%%@@“d%ﬁ or other
Fitew iftvgexdap e FeNRHBR G cBlour in the water. Water is further fed from
adjacent the base of the filter chamber 54 to a filtrate chamber 6 via a module
vessel 8 containing a membrane module 10 as described above. From the
filtrate chamber, treated water may be drawn for reuse or passed to a storm
drain. '

Although the above embodiments are partici,llarly described by reference to
an aerobic compost bed, in other embodiments alternate biological treatment
components are used in place of an aerobic compost bed. Examples of
alternate biological treatment components include those typically used in post
treatment stages such as compositing processes, aerated fixed film processes,

and/or mixed liquor type processes with post settling.
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before entering the filtrate chanber 6. Figure 11
shows a first gravity feed arrangenent in which water

wo eoobesspeated is fed to a feed tank 5 havi ng PElaU2006001666
deconposi ng and deconposed solid organic waste
material to forman aerobic f.jhter bed 7 as descri bed
above. A feed punp 5 1 punps water from adjacent the

base (ot : ] ' :
abovet VIO 2bBFeeR fydtAnpEaH by M BRdRbEHGatons of the
rovkiitienvaesessile Rithoak departing filoen tresastsirit bramOp'?eZofrtaE invention
gﬁﬁlo q&eﬂaon IhF qround th the filtrate chanb
GHg Oy PaRiGHIa Tratgres o osciiols deapieed eMDORERgEIE may be
tOdEd iR4riBEs FRgRirednMindioMdl | of a building 53.
Water is fed to the nenbrane nDduIe 10 located within
5 the nodule vessel 8 and fromthere into the filtrate
chanber 6. Fromthe filter chanber, the treated water
is punped for reuse within the building 53 or in a
garden. Surplus water may be routed to a stormdrain.
Figure 12 shows a further gravity fed arrangement in
which the feed tank 5 with filter bed 7 is |ocated
bel ow the | evel of the building 53. Water is fed from
adj acent the base of the feed tank 5 to a filter
chanber 54 | ocated bel ow the | evel of the feed tank 5.
The filter chanber 54 includes a carbon filter or
other filter, for exanple for reduction of colour in
the water. Water is further fed from adj acent the base
of the filter chanber 54 to a filtrate chanber 6 via a
nodul e vessel 8 containing a nenbrane nodule 10 as
descri bed above. Fromthe filtrate chanber, treated
wat er may be drawn for reuse or passed to a storm
drain. Al though the above enbodi nents are particularly
descri bed by reference to an aerobic conpost bed, in
ot her enbodi ments al ternate biol ogical treatnent
conponents are used in place of an aerobic conpost
bed. Exanpl es of alternate biol ogical treatnent
conmponents i nclude those typically used in post
treatment stages such as conpositing processes,
aerated fixed filmprocesses, and/or m xed |iquor type
processes with post settling.lt wll be appreciated
that further enbodi nents and exenplifications of the
i nvention are possible w thout departing fromthe
spirit or scope of the invention
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described. In particular features of the various
descri bed enbodi nents nay be provided in various
w0 eoovksasoconbi nati ons. CLAI MS: 1. A wast ewat er PCEAU®HN01666
systemincluding a. a biological treatnment conponent;
b. inlet neans for supplying wastewater to said
bi ol ogi cal treatnent conponent; c. a nenbrane filter
agVvA[sgsi ncl udi ng one or nore hol |l ow, perneable
menbranes with a feed side in fluid comunication wth
shi d 1 vlastgwaler treetihemirsystemyimoleding d.  punp neans
coupled to sai d nmenbrane device and being sel ectively
oper abl et & gP&ﬂ'@ﬁqmﬁpfﬁquﬂn eration by
produci np. anlet essaiLfdh § i t i
sai d nmenbranes to cause q@éﬁvﬁ%fﬁséégé iéai% ‘f@rlnb@ﬁgﬁreatment
5 biol ogi cal comeRAN®MME conponent to the feed side of the

nmenbr ane i r | .of filtrate liquid,from

the fil t?gl{ﬂeh%r@ﬁ'&gfﬁ%?&’%&@ﬁ‘dP%'Hg'%?W%?f ot pliow; Permeable
syst em accanéimbgaries With @ feoth&idd in tN8d bbathAling@tion with said
treat nent g)grrpo,nent is an aerobic conpost bed. 3. The
syst em accHYPgigat bealmgrhopmpanemdr i ncl udi ng a

fil L¥icR0 161 L Ladid o .
JIEET e e R R P ——

10 The systemsatantivdiyngpdrablel tai proZidera filtration dplewstidreby producing a

i ncl udi | in fluid tion with said
punp. means FETSUE ISRk AoRs e tals &f sl Ermalnes to cause
appl i ed tofea 6f FERIPIGNE f%"&ﬁh'tﬁ? Wo%iﬁ??#@éfﬁgeﬁ coqnl][l:)%nent to the

backwash of the nenbranes by flown trate 1|1

fromthe fifeed gide of dee shemheaneewalarandmaithdtaoval hef filirate liquid

[ [l . Ih
ggggréz gg ?'fgntéﬂgel ﬂ?@%\%@g@%&%@%@%ges Itﬁgmi ncl udes

15 @. pr eS%er eysempoastordingliy eclafal @ WHRSSHT thd asiBRRdaY Ctreatment

val ve being responsive to fluid pressure being applied

£8MPORSRHE ISAN BBIADIG soRIPesEPed. The system according to
Do | 2 . !
Shrve e Bpsieht aBoidid o Y2 RIFRIHRELHERPRIANGR yossel for

oendivng diftratediquid withdrawn from the filtrate side of said membranes.

4. The system according to claim 2 or claim 3 further including valve means

20 in fluid communication with said pump means for reversing the pressure

differential applied to said membrane walls and producing a backwash of the

membranes by flowing filtrate liquid from the filtrate side of the membrane wall to

the feed side of the membrane wall.

5. The system according to claim 4 wherein the valve means includes a

25 pressure responsive valve, said pressure resporisive valve being responsive to

fluid pressure being applied to a control port to close.

6. The system according to claim 5 wherein an inlet of the pressure

responsive valve is connected to an outlet of said pump means, an outlet of the

pressure responsive valve is coupled to said membrane device and the control

30 portis coupled to the outlet of said pump means.

7. The system according to claim 6 wherein the valve means further

includes a directional control valve having a first and second port and an outlet

port wherein the valve is responsive to the fluid pressure at the first port being

SUBSTITUTE SHEET (RULE 26)



pressure responsive valve is coupled to said nmenbrane
device and the control port is coupled to the outl et

w@bogas@opunp neans. 7. The system accordi ng tBCTAHRISB01666
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wherein the val ve nmeans further includes a directiona
control valve having a first .agpd second port and an
outlet port wherein the valve is responsive to the

leghéi PLASHEE &t He %Qéorﬁc? F)EH @f’éﬁoﬁﬁlhl&gﬁ htg@ﬁr%f;?&t to the

the second port to a Iow rom

: pmtlet porttvialeodbbieg tberseomhdl port Andibeing hrespoesomediopituit pressure

0 S BePiad RRfrand Ridariiash et afaReiFelPost it aligvaicofw from
fthél Psdcéﬂmd)bbﬁ"t@ fd ﬁl%t ?Sﬁ%ﬂleoc%émb hé Betibd pst. port

whi |l e cl osing the ou he system accordi ng
o cl dihg gysiperaseording toi ¢Ielm 7o\Nlaere¢m>rHue diregtional dantrol valve is

B SESERHRD Rl R PR 4 Y3 Y ne covis

vethpthrsovtet Wl tie preddige GasH@TIRS vhmfetlféﬁn% eefARdctedrtb, the second
t he nmenbrane device being connected to the first port

&0d the nrmPraneydevice ey reniadied te dherdirst Rart and \Kh@ putlet port
%QMH ﬁJI@EEm\ﬁﬁlﬁ'fI?étlorpwﬁﬂ-tﬂ?e ﬁM’%\E@ gggording to claim

rate vessel 1s closed and the punp
®eans The systemdoeotdingitd lethienvB IWHdreiat thetieatef vamsesisctlosed and
ghat sai d wi t hdy awal é{oduces gal d ess

% 1RITBR: MeRNS clSooRehle tRe ik fles Ihgrfromnsuch that said
Wﬂiﬁ%ﬁ}vﬁl‘:&%ﬂgbé@séle pﬁéééd?b%lmﬂ‘éﬁﬁélnaéra% Eél'dtrﬁﬁﬁw%ranes Walls

vessel is selectivel cl osed a gas st op va
4oL owd f@asyat@nmowemngdofqla:m 9tvd1éneirt thet Bltrates yessdlus selectively

t the filtrate ve
IRl a s olor B S ChRUPH gl brt FedBR Yiasm e Btrate vessel
ibsit pressenld entrp oPHAY irfie the flraktd dessblunder pressure to
the feed side of said nenbranes to produce said

dlessdihe wsmréraémrcang io clim 1 wherginghameinmeansiis operable to
&P@vné& S8l @JI’ %Hes%h?é 1y ]‘%‘lﬁle?&édj%lidp o dHE € Mmbranes to
pressure

unp neans opera reverse

prédweoecsdid presqupd ld(ﬁbréntlasl @iodommbrmembnahé wallsd
r.odu a b ckwash of the nes y . flown

f2rer M4 B9CEHAIRG elOf © %'mat 19 3 HTHeRHPURR means
waklable td P&ér@@%esb%sﬂfe &ifer ﬁfgr i EBF?%e bLaid Iembihe walls and

syst em accor di ng to claim?2 aerobi c
ooeghnst a hagkivash of el nembranesdow ﬁeweig filtreltes bqtmid from the filtrate

SRR PR b S LR Al

The system according to claim 2 wherem the aerobic compost bed is
formed in a feed vessel and said membrane device is in fluid communication
with an inlet at or adjacent the base of said feed vessel.
14.  The system according to claim 13 wherein said feed vessel includes a
fluid level detection device operable to control the operation of said pump means
dependent on the level of liquid in said feed vessel.
15.  The system according to claim 14 said fluid level detection device is
operable to disable the pump means when the liquid level falls below a first
predetermined limit and to enable the pump means when the liquid level rises to

a second predetermined limit.
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14. The systemaccording to claim 13 wherein said feed
vessel includes a fluid | evel detection device

woperakseo t o control the operation of said punpCTBEZBG6/001666
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dependent on the level of liquidin said feed vessel.
15. The system according to cli@-m 14 said fluid | evel
detection device is operable to disable the punp neans

ween tﬂ%%%ﬂéﬁl |a%\z&6lrd|igg7‘| {os ctPﬁhPWl@ {hERdin the first and second
redetermne limt and to enable the punp

tﬂf@ detegunined Enis are thessamea second predeterm ned

17s W SRR SRR ki 1 & B 1 sl e frst

Ppredeteeminsl kit ds soledigtslich Haaithe 1fieOst & le Qbéﬁt the behse of the
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22. A method of operating a wastewater treatment system according to claim
8 to produce a backwash of said membranes, the method including the steps of:
a) during a filtration operation, closing the pressure responsive valve to
cause the fluid pressure at the first port of the directional control valve
to exceed that at the second port as fluid 'pressu're within the filtrate
vessel drops;
b) flowing filtrate from the membrane device through the first port and
outlet port of the directional control valve into the filtrate vessel;
c) disabling the pump means when the feed liquid level in the aerobic
compost bed falls below a first predetermined level;
d) responsive to disabling of the pump means, releasing pressure from
the control port of the pressure responsive valve to open the pressure
responsive valve;
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cause the fluid pressure at the first port of the
directional control valve to exceed that at the second
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first ports of the directional control valve to

produce a backwash of the nenbrane filter device.
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