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Consol i dated Specification 1 SEPARATI ON APPARATUS AND
METHOD TECHNI CAL FI ELD This invention relates to

o M, "5l L

process f.or f.his purpose. BACKGROUND ART Separation
of materials fromliquids is a relatively well

ﬁgl orlgj%% edtrugloped technjcal field in which

htePar e cont| nual Iy being 10 nmade. However,
treat ment systens are a constant ongoi ng subject of
research and devel opnent in order attenpt to refine
the processSERSRATION APPARATUSAND METHODW t h
particul ar focus being on sinplifying and reducing
the associated treatnent or pre-treatnent costs. 15
TregHMCALOFIELDqUi ds such as stormwater run-off from

L&ﬁgﬂggr\&%ﬁr}la&%ﬁé o;{ﬂtjigtrlounvfgq{'lt?mwaggsdfi ré ﬁauid and in
u?égf&%@{’rﬁﬁaé%r{ hét SRy, it6 eh abpaeitusshrelipnobyst foc v purpose.

( transport |ndustr|es) i nsol ubl e
solids and/or heavy netals, is often required in

Kéﬂd@% ARe environnental discharge operating
trons and/or to alleviate the | oadin n
%xp?ored and

mSepargian of exatere fesn Kisuidsdisop TRRLVEIYR R

e I

GG BT B THRAS in \iEH WREr BB UR, cOREIshY Ceing
metades, Hpveeviet, ytreqtmentsewe@ﬁoars ScengApANGRINgG jsubigct of

r:ggiqe%ﬁfe %855 %It%Pﬁwlréﬁt inPGrdB Eﬁngf‘tc; ﬁéﬁn?ﬁhé“ﬁ'ﬂ'd&e@s@g used

es rela Ive | uid, where the
f cw ceeatx eudrediqaiast vethp pattioulassfosks creing it sémpiivisgeand

r av and th
drgertgiremen d i et et i ng

operatlon in whichit is necessary that the liquid
velocity

t hTéeﬁtH?etﬂt Ic‘ﬁ e'lgqei@“[?r gﬁ?ﬂ @ﬁt r‘%% eﬁéﬁ% 8ﬂt ﬁrrge'\rf\’nap h?%l”lto

vegdeh rihways, @F indudaemanufacieingloperatioas paiich mas:ontaln
hydrocarbons (in particular petroleum hydrocarbons used within the
transport industries), insoluble solids and/or heavy metals, is often
required in order to meet the environmental discharge operating conditions
and/or to alleviate the loading on municipal treatment works and/or to

minimise environmental impact.

In order to remove insoluble materials from liquids, such as grit and heavy
metals, gravity-type separators are often utilised. These separators are
based on the principle of movement of particles relative to the fluid, where
the force exerted on the particles which induces movement is gravity and
where the particles are heavier than the suspending liquid. This is
essentially a settling operation in which it is necessary that the liquid
velocity is kept as low as possible in order to allow the particles sufficient

residence time within the vessel (tank or chamber) to settle. The particles
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Consol i dated Specification 2 which settle are then
typically removed fromthe floor of the vessel by
scrapers (or simlar neans). A nunber of the above

‘descri bed settling vessels can be used in series to 5

n@rnsnlidgetedrpesificeli® es renmoved fromthe |iquid,
however even this may not renove all particulate
rratter especi al | y where the remaining particles are

b\ﬁ%v%q L%@ gﬁ* p'lcpaﬂ Jrem30&d Qg)rrﬁ 'tt‘?é“ﬂ@br' Bf Mbeﬁlésslealbge

e treate Conmonl y
tbﬁéﬁér@r(er $ihdlat maans) and remai ni ng unsettl ed solids
(these may be fine particles) may then be subjected
to renoval nethods such as precipitation,
agg{h| PR adf Iti?&l?bqu teesceibleld settingofesséls canibgtuseg imgerigssto
mechanical] filtration suc fi
{ TIavaTisg the Pl o e, ToTanR ANEickohBLEr v s L
f bt F@ﬁd@%lﬂ@ﬁﬂ@ulat@nﬁémr eidrajalls|whdrarthd<r&mam|ngs>artlcles

particul ate remval nethods. K Filter

Dara raiaivaly seeibiesy gad parteuiaEy Wikl B AT vollies feet
b%egetrgg@dgned to include sone porous filter nedi a
through which preferably the resistance to flowis
constant (although in practice, alnost always after a

20> RhbRY éﬂérefdré iRl fa ahb&él@nalrﬁngiﬂnseuﬂ.‘ddem»ﬂsl(theslaemay
pressure across the filter as a c nseguence Eas
)

b|becﬁmm@amclq@armasa|theﬂ seks%e%#d ttfhéemPY% NEREREHC
?Sﬁzé‘%%gmﬁonﬁﬁﬂ% eratigh! g},]f trfew aft‘ﬁlﬁwﬁr Qﬁsﬂé@uldtmggegem@l

resi sti medi a prevents ma
oimeaahicaiizaish suc o roalsa Siraq UK, HeT 4I6S), aror ofher

Efm%%}alrea'n %&% t{gd Wé'?‘?gﬁgﬂ%?’i%. de/cl;rt g{hler sw}pﬂar known

pr&nﬁiﬁ.ﬂa&émmevzblgmh@dsze t hrough whi ch particles of a
snmal l er size may pass, whilst those particles of a
greater size can not. Separation of conponents from
i i rosy stinss laealtin pattizulac sateendype fiternazavel traslitiqnabiy, been

;J ff&%grgeg\gﬁq\{r?cluc}ehéosmé %B}o%‘glﬁlltgr n%ﬁla tn%u(ahw&@ﬁrte?&gblﬁ/nﬁé
resistance to flow is constant (although in practice, almost always after a
period of filtration there is an increase in the pressure drop across the filter
as a consequence of blocking or partial blocking of the filter elements);
assuming constant liquid flow and pressure. In general the porous, but
resisting, media prevents materials of particular size from passing through
to the downstream liquid flow side of the filter. Effectively, such filters
provide a grid of pre-determined gap size through which particles of a

smaller size may pass, whilst those particles of a greater size can not.

Separation of components from liquids by electrostatic attraction has also
been used, however this typically has the disadvantage that the system

requires a more complex arrangement and chamber configuration in order

to contain the separated components.
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30 requires a nore conplex arrangement and chanber
configuration in order to contain the separated
conmponents. Consolidated Specification 3 It may be

"advant ageous to control the sjze and type of materials

r Gomsadidatedrsracdicaben ani nated 3i qui d feed at each stage
of a nulti-stage separation process and inprovenents
to t he overaII system for separation performance, and

% Pr?%/ Hﬁn‘ﬂdéﬂﬁ té *&Fﬁtr<§| hdSizE PR & ef in@te'l‘ﬁ@ fehfivetiO

ve contro separ ati on woul
diesnnraabdarnamn natedhljquid seedoat emﬁg%gfeé @éulthétaaérﬁﬁpﬁéat'an

gérﬁnggést %rlﬁ Pﬁﬁr@%rﬂ?nt@p% aYHeoné\/efré’lr sfs‘i@}ﬁn?&d separation

I's an object o
pp&s@ntanceyard tlypas of mamrlalsl abde metpﬁasalaratﬁdappédlh@m@ the

il SaBPYnOF ZhalahO. Hgble B TBRLL oy Wiy, 48 e

ressing bove
aﬁd\ia?ﬂagébusl(ﬂo peavibide taheuimiobns bf ysegpardtion mspefatlons for

choi ce. is ackno dged,,that the. t
ShaTRd PRI RPapTITeRe it it b eibch of IS prESRRLAREhtcn
etd &@Md@rhe@éfduuﬁ iappacitusand/ock métrv@ﬂ Dﬂmmlmtyeatniétmt whioh
pur ose of this specification ess .ot her

> 5t et Taie N8V oy s s 4 thE RPOVE SRS ST Fto

Uﬁﬂﬁvidégthe induBtry Withta ideffidnbicee taken to nean an
i hclusion of not only the Iisted conponents which it

directly references, but also to other non-specified

USedQ\M%en t he g[%Hel'fﬁ‘é}t ":the T{yrrﬂ é@ﬁbr%réal ﬁaw |dn0%|r30arl9ﬁ’1g

erm conpri sed conpri si ng
uwsducnommbatatmmted vitheeither armeéclywwr AR lr&lw&meawng

ngﬁg gfﬁoﬁﬁﬁgﬁc%n %WENHeQF\'I i fs@tdb‘ie ,Bhe term

m nan roma sa
ammafmisBSshadbmwa an rigclasivy meaniig enel tl’ﬁptawdlt be fakemates

i %%Vgﬁaﬁglﬁlgﬁtoff ﬂéot”gr’ﬂgstae R cBpBRGNE ! Wﬁl@ﬁ |f"39‘9§t|5y

oms Fravi tatron separ at

rreaﬁmncaﬂobwadsroemmtlsal rtbnssneeé’ Bdfqomp@nenbeuﬁ$lem©rhtad ddis
WO
ratlonape WI||ba|SO be used when the term ‘comprised’ or ‘comprising’ is

used in relation to one or more steps in a method or process.

DISCLOSURE OF INVENTION

Apparatus for separation of contaminants from a liquid, said apparatus
comprising a gravitational separation means and a screen filter means,
said screen filter means receiving output from said gravitation separation

means, and wherein said screen filter means includes woollen fibre.

Preferably the gravitational separation means includes at least one

woollen fibre filter stage.

Preferably the screen filter means comprises a composite of woollen fibre
and one or more of the following components:

(i) polypropylene fibre
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Preferably the gravitational separation neans includes
at least one woollen fibre filter stage. 30
Preferably the screen filter neans conprises a

“conposite of wpollen fibre apd one or nore of the

f 6Pl dTRAGEIERRS: (i) polFpropyl ene fibre 5
Consol i dated Specification 4 (ii) polyester fibre
(ii1) other synthetic fibre Preferably the screen

filtergreans, copFbRES a conposite of woollen fibre 5
and t ot her” conponents in a ratio of approximtely

80: 10: (i) rothgyesynihelic iblen a dry wei ght basis.

Preferably the filter of the gravitational separation
means conprises a conposite of woollen fibre and one
oPreaferablyothe tsiceeeinofillen wiaags compoises ascomppgite jof woollen fibre

pol ypropyl.en ' kd )..pql V. er¢ fl har
S PERT LR, e debis iy % N8 TP cpPiiple 8678110
Oredpetittelyooab dsepaight basis.means conprises a 15
conposite of woollen fibre and two other conponents in
a ratio of 80:10:10 respectively on a dry wei ght

blﬂ%féﬁa_b?f &fflﬁnéﬂ gf tﬂf_gmma%naﬂ ideparatioR anean CpPMpsess @
plurality o creen filters eac ressi vel i
EAEEPSIS o HROIaN ABEE #1510 O Mtk Grine FASMTRLAATRINERLS ne
20 nexf iINEbWendorki bres of each of the screen
fil terg) anﬁdc%?dﬂéwde and/ror tw sted and/ or war ped

and/ or (ikni tRadyesigidibe? felted. Preferably, the
appar agus i Aol o provide a circular flow
b° (e

path f ternatively the apparatus is
configured to provide a snaking 25 flow path for the

| iné#iepabth%e%ﬂeragf Hhe %Péwta.{i&lnaqtseﬁgpati‘aw nBhns comprises a

composite of woollen fibre and two other components in a ratio of 80:10:10

respectively on a dry weight basis.

Preferably the screen filter means comprises a plurality of screen filters,
each progressively denser in the direction of flow of the liquid than the
next. Desirably the fibres of each of the screen filters are carded and/or
twisted and/or warped and/or knitted and/or felted.

Preferably, the apparatus is configured to provide a circular flow path for
the liquid. Alternatively the apparatus is configured to provide a snaking
flow path for the liquid between an aligned inlet and outlet.

Preferably, a series of connected concentric circular chambers are
provided which house the gravitational separation means and the screen
filter means. Alternatively the chamber or chambers housing the
gravitational separation means precede the chamber or chambers housing
the screen filter means in a linear sequence spaced between the aligned

inlet and outlet.
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Preferably, a series of connected concentric circular
chanbers are provided which house the gravitational
separation nmeans and the screen filter neans.

"Alternatively the chanber or néhan‘oers housi ng the 30

gFensaidetedrecieptit™t i on meard precede the chanber or
chanbers housing the screen filter nmeans in a |inear
sequence spaced between the aligned inlet and outlet.
Consol i dated Specification 5 Preferably, said screen

filter nmeans are provided in a screen filter ans
c Reafdrablyo saidreenessy Bltaineans aregiroyped dbHASSMan EehiMeans

m{sﬁr‘?‘é’rhﬁért bPRALmbRRP AHH ?s” M@Scmﬂbfér with &fg%ahfﬁtuanaln

gravi tati onal separz: ati on neans are
pseparaliah rﬁ>ea31sercaamer tafe calamb@rtsl Bh WiTich | saidl j gayifasional

screen,. fi nber or chanbers is opposite
t 8° Qaﬁgﬂo(ﬂ JP%%@? gﬁea%}? ?Fgw in the gravitational
separation nmeans chanber or chanbers. 10 Preferably a
ural i ravita
oPbe/pinely! e feRien BRIy, BROSEEE el kR Xifmber o
gbﬁé{mba@ i9Bpposientartiad tioectiva arf fowdh drengnavitatinpbseparatinme
of which are connected by a conduit extending from

s RSN SORTPLY 0§ ¥iquid surface of a first chamber
to substantially at 15 the floor of the adjacent

downst ream chanber, and rein

GPEIPTab BHALL ShPREI TR asRaTe et Berns 8 plsY R each
Wiok NwiiBh i QlleEtprO\ﬁ@éd .inPrebee@lel Wraviationdl eeepdratidrermeans

means are provided in the form of at | east or? di

schawhers, ladiacenkang of MAYRTeRTS FRINFEISTORE FRWLE finding

S‘ffoﬁ?&%ét#gﬁf% af th%QFqgldasIurfabgﬁta fftehafbee b §L!|Hsitaﬂ1t|ally at

adapted to receive the output from

gttzevifloat iafntale adipeenit fOMNSiEEARS COREPSES a”@r"é‘?"éﬁ@b?y"\"ﬁ%
ﬁgji’ﬂ%{rgéﬂnﬁgé\ﬁtaﬁeﬁgl's@Hél%%ﬁ%a%rcﬁB%@r fsQroviBed!@4th an inlet

port.

Preferably the screen filter means are provided in the form of at least one
screen filter means chamber including at least one screen filter of said at
least one screen filter means chambers adapted to receive the output from

a gravitational separation means chamber.

Preferably the apparatus is configured and arranged to, in use, maintain a
static liquid head in each of said gravitational separation means chamber
or chambers and screen filter means chamber or chambers to such as to
maintain the filter of the gravitational separation means and the screen

filter means, respectively, in a substantially wetted condition.
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25 static liquid head in each of said gravitationa
separation means chamber or chanbers and screen
filter means chanber or chanmbers to such as to

‘maintain the filter of the gravitational separation

nEansolidatedi $recificebieh  filter $reans, respectively, in a
substantially wetted condition. 30 10 Consolidated
SpeC| fication 6 I n a further aspect, the invention my

Qb%d gi‘thgre a3 fRERGdr ﬁ}a?nbroﬁﬂl?%@ts'éﬁ fPomprise an

1'0n o con am nant s ui ds including: at
I aaﬁaratusdocmpaeattoe\cbfmohmlvafﬁﬁﬁﬁﬁb‘l%“%l"%‘ld iBBer at e as
5 gravitational separators, wherein a first chanber
has an inlet port and a connecting conduit to a
secondatc h@embetwo mw\nacteheasmaWF@Mt\é@CB eBRRTa \As

chanber s
o conpBev TR al SER Ao Hlerdin 7 T Hhalrl Has A{Tfel 50
sai d ssﬁwad:anyecnhgmbadmttoemeem abamber, @ndom t he nost

downstr eam chanmber and the nost downstream of said
secondary chanbers discharges treated |iquid.

SP; (relf :r gplteﬁst mibl b(gm}d@téc?géqot?dbqammbeis eacbrsepatated by a
S e inlet to the a t f eed
e g ot e Ao B A1 B

to thegggcadoRdary henhhibery | f&éb‘/eéhaimtpﬂts froina tmie most
nore pilpes configured in the n

per i scpenstigaminshampenpngipe FPRARIEAT P ﬁ§°°ndafy

mat eri gl 4 hp &R didtPatddstfeaddd ifuig. chanmber to the second
whil st maxim sing retention of non floating separated

material. 20 Preferably the apparatus includes a third

pﬁa%ﬁ'gblfw rﬂﬂﬂﬁé‘t’ia?ﬁbér@ ard ESnﬁé%@émm ﬁrie@atﬁé inlet to

ers’-via on nore plI pes conf |gured in t
nahel raeparratmfeedmr Intpda st @‘ctbpaor@v@m@ambér%whm is then

transfer

TgABkiee 3o hh PR Rt T i o Eraliosenaensi mors
pipes configured in the nature of an mverted penscope skimmer to allow
transfer of floating material from the first primary chamber to the second

whilst maximising retention of non floating separated material.

Preferably the apparatus includes a third primary chamber connected to
the second primary chambers via one or more pipes configured in the
nature of an inverted periscope skimmer to allow transfer of floating
material from the second primary chamber to the third, said third primary
chamber containing a composite fibre filter for the adsorption of petroleum
hydro carbons, and the absorption of heavy metals and some other

suspended particular material.

Preferably the third primary chamber is connected via a pipe to the first of

the secondary chambers.
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25 chanber containing a conposite fibre filter for the
adsorption of petroleum hydro carbons, and the
absorption of heavy netals and sonme other suspended
particular material. Preferably the third primary

chansRlidated SRAGHICEHI¥Y via a pibe to the first of 30

the secondary chanbers. Consolidated Specification 7
In still a further aspect, the invention nmay broadly

be, S@f 4 rlrther Yepbatt tHY infentBRt MY bPdadly BEisAid foe@drERstiof a

using a separatioh apparatus substantially as
dmaﬂmdoeﬂllqum ttneetm¢rrt9tsmspé@para§,|an APpafaivy sebsaryally A

 PEscP T et et SARGRENbA EEmbEn M O e

processing the Iqu|d and (ii) transporting the

['i qui d fr or&ﬁg}?ggmg teo“élmg RCeefebicht ﬁ'] éﬂ?aé}gwtgﬂ%m

furthe tre n di'schargi ng iquid

BRI EF DEscadaﬁrmn@emmmmmrmbe liggideand of the
present invention will becone apparent fromthe
follow ng description which is given by way of exanple
onl %h ag ﬂ vvitténspbﬂfngrta@uwudramstepqaaorﬁmwragm fitenvineans
in ic

u illustrate par at us
in accor da ‘ELW%F gﬁaltme%? é ocﬁ??i@ﬁgﬁ @%Hetolﬂje%gr esent
invention; Figure 2 is a process flow diagram of
se aration a ar at us i ccordance with an

EF RERC BP HE QE%Wﬁsenti on; Figure 3is a
F"F"E‘ﬂ"kh&l §¥\bé€ts %ﬂ tﬁ’é %s'éﬂf inenesh ol Bééﬁm@fapbb&nplfmaemm
i nventi on; 8ure 4is a SI%? el ev t|o

L fooWinERES TN Wiy dhtgieEn By} Wl Of LaEH, g and Wi

reference to the accompanying drawings in which:

Figure 1 illustrates separation apparatus in accordance with a first

embodiment of the present invention;

Figure 2 is a process flow diagram of separation apparatus in

accordance with an embodiment of the present invention;

Figure 3 is a plan view of an alternative embodiment of the present

invention; and

Figure 4 is a side elevation of the embodiment of the invention

illustrated in figure 3.

BEST MODES FOR CARRYING OUT THE INVENTION

Separation apparatus configurations as shown in Figure 1, or in Figures 3
and 4, may be utilised in order to separate materials (or contaminants)
from a liquid for further use and/or treatment. In the drawings like

components have been like numbered.
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BEST MODES FOR CARRYI NG QUT THE | NVENTI ON Separ ati on
apparatus configurations as shown in Figure 1, or in
Figures 3 30 and 4, nmay be utilised in order to

‘separate mat erials (or cont a%nant s) froma liquid

f 6Pn$Qlidptas SRRAHICERYN or tr eat In the drawings |ike
conponents have been |ike numbered. Consolidated
SpeC| fication 8 A process as outlined in Figure 2 may

A I{Pgé’né@r?gfsgo&.ﬁﬁne% lhrﬁ@}r%a?becp*?&ﬁded’\@§b€t@étrﬁent process

urd Tnput stream 1 fed into the
pwbeesby Wntaﬂéwﬁ@ "ﬂH'daniJhﬁFQﬁ"@)Gt fegt intg theaprosess may

| P B9 ERR 88T ERBhoTRlA Rl coPRbArT RS

_ ralne iquid feed 1 may be
materials as are often found in typical run-off from

ARG o A0 e R e RGNS Ay oo
i nchbexials as ﬁ_tmbitdfmimFd irotypiiahiuneoff frawi road inevorkarairports,
e t
¢ TR iahabelate i Be dpelilfa iRttt dhdiob o™ oERE o
{ gmtstmhl cutatwhmrw?)rvsa'sﬂad dacillties o Fde rexamplie| {hiss epayr also
ese, sor er r
HU\?W & NI ef aggn H%@ﬁ?cg]a{g%g agésaslt%}?ﬂ% raae%ellé?l
Fbﬂtdaeto?oratwagimeysebed herei n bel ow may be used. 15

The contam nants separated by the present invention
may be hydro carbonaceous (in particul ar petrol eum

hydrpger RPhelp skpsratelhesemabms il matetigRr fro GSquuudnemey
nmetal s, and both_pol ar and non- pol ar tﬁ@e mat er

|
F@pp@rﬁwf@wmme@ewe bandier theaP@éﬁ?% as JJlystaatefdn <§a IR 2
c latile o d
(%%%Qang%suspeﬁ%lcﬁﬁﬁﬁa @Riysegl ati rgani c conpounds

( ed solids. These may all be
typically found in stormwater runoff fromroofs,

rET"f'\gsco e gsege Aiate b?r fﬁfeePﬂJ%th |ﬁ\}?3%t|§|¥5rh§yntﬂ§ hydro

herei n eSCI‘I s utilised treat such runof
paathionateausy(imprgiculgr metfakeurrahxgdsoqaibarmésmplumeqma&ﬁ”als

(particles), heavy metals, and both polar and non-polar type materials.
For example, diesel, petrol, arsenic, volatile organic compounds 8VOC)
and semi volatile organic compounds (SVOC) and suspended solids.
These may all be typically found in storm water runoff from roofs, roads
and paved areas. Preferably, the system as herein described is utilised to

treat such runoff, particularly able to treat large volumes of liquid.

The contaminants may be separated and either discharged at outlet 2 or
sent for further processing by other methods, for example mechanical,

electrical or chemical operations.

Preferably, the liquid output 2 from this system provides a useful
separation process which operators can use to either help reduce the
loading placed on municipal treatment works, or to help comply with

discharge regulations.
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25 The contaminants nmay be separated and either
di scharged at outlet 2 or sent for further processing
by ot her nethods, for exanple mechanical, electrical

"or chemi cal operations. Preferably, the liquid output

2ConslidatedsSpaedicatietr ovi des @ useful 30 separation
process which operators can use to either hel p reduce
the 1 oading placed on municipal treatnment works, or
to help conply with discharge regulations. 15

Consol i dated Specification 9 A contamnated liquid 1

i & aookdreipated Hquitn! ds cellediae itom AeeatchyRM 3{g§a.asiich as an

a
BRIl B4 RS0 SRS RB el rnsporc
(nfeirm@srtgt taoké) oremmlng eatwaskaanyt tedite 2t grawitatiosalraparation
mean r :
para e BrerdREN LA Py & bR RaioR EhinkBfl) 3, I tne
cbmvbyerse?atdgmnv elhambery 3Othdd tveldcity uafdthies liguidf isr amfgrably
m _ni.m. se owever r
LUy eV VRS, Ot Aot P oy PR (EnR! afte Py
CB@fﬁd?Qfors Sthe rﬁ@hﬂg\ﬁdtu@mdf #lis omsmber is igepneveal and alows éof
requir
| SR R TR SR 6L bl el e
egb@di ment of Figure 1, the I|qU|d feed to the first

chanber 3 is installed preferably at a position 4 | ow
on the chanber wall 5. The gravitational or settling

c h@?@?ﬁﬁg rdispbéfchily b tha e%oﬂinﬁﬁr@'df quu@é 1¢ EHEPlgUlid esdids

nmor e t han one gravitational sett chamber

mtrtsef rst ohaawer 3aigj instaled @ffégraefv ahﬁdwsg&oe LM g
'ghg‘rﬁﬁére%?"@’ Tfngrqrﬁ\’flamqw JCE’éiﬂlet&a%B@ﬂ'@@n}”@é@lrﬁ@a

en end /7 'to rece and”buoyant or floating
rrattmaht;al off companiMentEnor anpie dharpronge aravitational o@n gettling

ABEr By bEpro\Rgd SR dsAdriviHied a@%ﬁh@éted #N Yerids
0P BpET iy by prolteed, 5ol

own in the second anber 3A,
bby ﬁ:lncanampie tdwdulitﬁ Pawlyplatieue anggpen end 7 to receive liquid

and buoyant or floating material from substantially at or near the liquid
surface in the upstream gravitational chamber, and an outlet port 8 (not
shown in the second chamber 3A, but shown in the third chamber 18)
within a downstream chamber, wherein the outlet port 8 is located at a
substantially low point on the second chamber wall or substantially near
floor level. Conduits 6 may be referred to as ‘periscope riser’.

The periscope riser configuration allows for materials which float or are
particularly buoyant to be transported from one chamber to the next (these
materials may be agglomerated or individual particle matter). These
buoyant materials are transported from gravity chamber to gravity
chamber quickly, whereas heavier materials tend to fall to the floor of the
gravity chambers (these particles may form a sludge and are subsequently

removed from the floor by mechanical scrapers or the like). The periscope
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wi thin a downstream chanber, wherein the outlet port 8
is located at a substantially |ow point on the second
chanber wall or substantially near floor |evel.

"Conduits 6 may be referred to, as 'periscope riser'. 25

@n%P?@éoﬁf@cfﬁPE@" configuratd on allows for materials
which float or are particularly buoyant to be
transported from one chanber to the next (these

”ﬁ%t;rp §L? @@%698'oPH‘r‘Hrélfnﬁ‘é&hggfriukﬂsid\éhé’étaiulmwrds%a%k

uoyant materials are transported from
glnm/ihleychanmr)ér to gravity chanber quickly, whereas
heavier materials tend to fall to the floor of the 30
gravity chanbers (these particles may form a sl udge
afsl m:ogasmtmmqmarey quickiyorestbved oana angpasied tpythe next

EIRNER 5§ SRR e bge | fi€) - aldis PEIHAECP available

i f CCalton 10 Fiser may a so I nc
omermonrres;demmhmgrfor tee hon-thebyard tmatetials golwhieh taskttle

h m t i £k
| B3, DS W o AV BRI B e Bl
gb@oyany mdt@rrms/ _ (rjandtthe $|qa|HIf]Em5rdteﬁrthé1ee5|daxmel taé available is
retent pon/resjdepce tine r the a
| AisGrtgeesaclas e sttRendad mmes ) ot AL el Heb oy
Oprefdraplyiredicks it eBchuearabér)t o non- buoyant materials,
and the'liquid flowrate, the residence tine avai | abl e

is also influenced (as the suspended nmass of nateri al

V‘”rﬁ@'d}a@lﬁ)esé a%'ﬁdi‘\ cHdmiperedopfigiaon W&S ré’deaﬁﬂﬁm series

gravity separation chanb

csﬁfs?‘gwem (ﬁ'ﬂlﬁﬁy" Her rpeatiely i parakely as magy g asnis
thégsgaés{ooﬁrowd%‘%m@ ééﬁlekeBQFa"ﬁbh D noRDuBHENt MattBSfrém

necessary to provi de an effective separatl on of
nthe tordgminatethliquid. Thertyaes of plarabeit canfigatadion Mmajyualgo be

ggteﬁﬁﬁﬁ%dgj s n\@ﬁg{y t@@r?'fe'cgé’s"a@{f 4B PP idiRl volume to

rm ne y the necessary maxi num
opetreatedn@ls.supl ume to be treated (nB.s-1). The first
chanber 3 may al so include an overfl ow conduit or
facility 9, able
The first chamber 3 may also include an overflow conduit or facility 9, able

to engage and cope with liquid not being processed, for instance during
maintenance operations or when inflow to the system exceeds the
processing capability (this may be as a result of increased resistance to
flow by the screen filters, which will soon be discussed, after a period of
operation). During overflow situations, the liquid may be re-directed to a

holding vessel and stored temporarily until it may be processed.

The first chamber 3 (and subsequent chambers) may also include a
deflection plate or bottle (not shown) at the liquid inlet point 4 to help
create a pre-determined flow path within the chamber to help reduce liquid
velocity. In addition, a coalescing plate (also not shown) may also be

implemented to help control the liquid flow and directs liquid toward the
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20 to engage and cope with liquid not being processed,
for instance during maintenance operations or when
inflow to the system exceeds the processing

"capability (this my be as a result of increased

r Gonsalidated SreCificRbf by the scteen filters, which will
soon be discussed, after a period of operation).
During overflow situations, the liquid nmay be

re-direct t dj S a i

{ BRTiSPER] i5erLf (Tecite o[ BRHEEZ R T RecRsan Tor araviy
c bepdatiorBof(satids Famdupyent matesalser s) may al so i ncl ude a
defl ection plate or bottle (not shown) at the liquid
inlet point 4 to help create a pre-determ ned fl ow
pEhE ompltial thédiquidardsded fromhtiepgnagitiu separatien ghambers 3,

velocity.. In additio Cl

s SisoRarBEe st o0t o AATHER ¢lehsly SERchEP cfithoer
| 1 g b fihdlaveaamendand: ptacessiggiptior dovfingl dinehazge at outlet 2.
Consol j dated Specification 1 ri SGo ' :

- Batiee1s Resires MAd AaUS AR mee ety i 8 alpdflq ot in the
s@pa&tiini en sefeenofiltéls 12 omhbusyresn filtat eri fitess Ttherovides
out put of the liquid treat E&tifromihe gravirt

sapseration @ngiesakspeptign capagiities, sand; Mays ey ap oL fnclude

OWdofién ]fF)ré‘.ndOtnEeBr PRGrer Scréed AN 121 hh@rserieantre parallél
for tinal” treatment and processing prior to

fi nal
diaehgediehamberist (1at 12, 14,84 f1Pe T{bMa@y R @BPIoNSd 1o cqniag!
et £y ' afidrP¥tage 3, hdd effect
di%ee!‘! l|5]gn scrferé'i1 %hlélq@rﬁgﬁged T?]e scf(been fil trg?yor_
f icbhiairsndr? qffioei phsticles (s dNEracerPansHRte) nefhaltsady contained
capabi Lt i ' 88 ALt fh
fi"&%g‘. kr&g%%}ty %ﬁg@}érr]g%%’iﬁereg‘e&% g%sé%nes olr ©
pdigaidliebuspensonge@dsciobder s (11, 13, 14, 15, 16, 17)
may be enployed to contact the liquid output 10 from
the gravity separation stage 3, and may effect
c Oieafibrerused ofbr thenBlterastaged emy(ioeludg avasdan Hiorss waich) has

Pagt, TR (ER SRR coNRbTIoqtE 4 hie, SR TEE it
| RyreakERes® Adledalgasing W EbreTbapdhidoé absemptibnroftring only
f Igréae;essgn%ggifs, r{)%}/ s}ngﬁlrr%gcuvl\groéolligg) {o' t?e( %am'dcat}\dllqoqstwisted
and/or knitted and/or slumped and/or knapped or woven to help enhance
the potential liquid to fibre surface contact. The fibres are a scaly material,
such that each strand of fibre may be coated with hooks or scales or
similar particle grabbing means to help contain contaminants within the
filter fibres. A desirable operation of the fibres may be that in particular

hydro carbons (especially petroleum hydrocarbons) are contained within
the filter fibre.

The fibre filters also may include polypropylene and/or polyester micro-
fibre or other scaly material or woolly type fibre materials. Polypropylene

fibres have some ability to absorb materials, whilst the polyester is mainly
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been treated (for exanple, a woollen fleece is
scoured, and the natural greases are renoved | eaving
a fibre capabl e of absorption of not only 20 greases

‘and oils, but small nolecular,solids) to be carded

a@dneniidatedsrasificalien or knittet? and/ or sl unped and/ or
knapped or woven to hel p enhance the potential |iquid
to fibre surface contact. The fibres are a scaly

gﬁé?t?/@&a{l\ﬁ ﬁs %&fi%%g@ﬁ@ﬁe%ﬁeﬁﬂgn@fboﬁh& endtedaldaowards

S or 'scales or simlar particle
gwablemftbree forsabsorptien.p cont ai n cont ani nants within the
25 filter fibres. A desirable operation of the fibres
may be that in particular hydro carbons (especially
pThe odensity hofdthec acieensiitess enaypvesy sleaending ypon fhe flow

filter fibre. fibre fil R
oiscoispRAae KT soRafels o Heteftanp ridiyid 2Bhttnent by
oteefilters &loyn thet leuicabeing treated. yAdgitiondlly bihe filase dlengissand

Pol ypropyl ene_. fibres haye b :
neatoR: af Eachirre, STRosY yody B Alusldd b mpficaton to,
SQPﬁiiJaitﬁg,at ggg ré@mapva'udfdmlagz ?eddéteemtﬁednltlnygdh?_ specific
refl ect an ounce nmferials towar el

f 6PNtABYANSS EIND t?FQ@%‘Lﬁ%‘NFV%?‘ ff‘rﬂ%qﬁ% il f'quteg?g{pﬁe;ya
Vﬂgﬁ(céi'eﬁr%ﬁﬂi PShIRGA bfefidreOBlend Fegubeewebllen dibde 80%,
[idquid conditions, or necessar | cont ai nnent

. mitlt eri
byolyprapylanetreiceo fitre H0non 3 gLy Weighli Ba5'Yr eat ed.
Additionally, the fibre blends and ratios of each
fibre conponent may be adjusted from application t<%
aFor iexatripim geseralyvhese melaeliangolids el SEescreplpr dpan
Spepb ' ' tdras regoEaRtofleesn
t ﬁgef’fnq3?%%%EhWe§%fpé,gﬁe{&%OtaﬁggﬁaI_ urban r oadk run
oftharf it 0%ebybirynweightyedsh), andl whereithe selidsgare less than 120pm,

p rony! ' | Bl | \ RIS of
o By & BIbepfient 2hf gRYENPR: Rpiated o matair
Si10%6 bgdeawveight. han  120pm the quantity of

pol ypropyl ene and pol yester is reduced (to less 15
than 10% by dry wei ght each), and where the solids are

| e AdVaRath2éMAe liquid through the filters is such that the opportunities
for the particles, or other contaminants, to contact the woollen fibre (or
other fibre of the filter) are enhanced, which may be as a result of the
convoluted flow pathway through the fibre filter. The filtered liquid may
then be discharged at outlet 2 or sent for further processing, such as by

mechanical, electrical or chemical methods or to other suitable treatment

facilities.

The final gravity separation chamber 18 may include a fibre filter (not
shown in Figure 1, but illustrated in Figures 3 and 4), which generates
minimal head loss in the system, and provides an initial filtering treatment

stage. This initial filtering stage contains materials such as hydro

carbonaceous matter.
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the quantity of polypropyl ene and polyester is
increased (to a maxi mumof 10% by dry wei ght. The
flow path of the liquid through the filters is such

“that the opportunities 20 fo‘(&)the particles, or other

cennsalidatestapeciiatitht act the Woollen fibre (or other
fibre of the filter) are enhanced, which nay be as a
result of the convoluted flow pathway through the

frRg Ecrfebhtﬂﬁér stggg lrr{d'tyl ih@U&S ahd GHlisd B thaA®Rekereen filter,

di sc or sent for further processin
swdh traaessmen mmwmve @ Beraastg degree AbThre denaibt

; |nﬁ asgé r&%hp?é&ltgadqlc Eélﬁéhm?t%&of e ildLIld %rnthF@ated)

para 1on C I ncl ud
f The ewcfdllbn eﬁbre(malte treatedrio ibe Warpukrit fielt ﬁe@qu | TB% rsate@@

3 and

| Burs ey e "efesiven B it RAE 4RE Brevich Lot Berecn
t watah IegTe thh shalgeree'rﬁh”lter |sruste|da|Trfa denser the Btesybecome,
contal n erlalLs C

I e Bl SR 5 e Ren 3 et TR
Vf;ﬁg!%th?ﬁtﬁédﬁor@rwwbﬂdoamm. e r|1m laanalteneativer exfigtiation; the

e screen |

e e Ao, e B SRR B B Tade°B
Cevmbwt ﬂfé Sbeenprltdh ﬁof:aéd%evdhemlltlwb tttersy becerat eblpcked
The wool |l en fibres are treated to be war

s(‘bbndsff) ThPeP%%S@éérPVSr fhe scEeen MQY hsea M'ngﬁpﬁggy\,t&r?duce

d%%sé ﬁ'(g %Eﬁ‘ar@éedf'rﬁé‘ténélpﬁl?éa@i@rﬁoﬁﬁlw|n wieescraen dilter
one scCreen Iter is used. The denser the filters

b@eglnrmto thenkquig.edhisrfeatiee BIRENNARES e 18 CYES ReRigERance

S%Hh% \%;alpaggﬁr contanminants to contact the fibre and
b Contal he n an alternative configuration, the

screen filter stages may be configured and/or sized to
A b 810 AL GRS ey Eob Bt
pasafigeed\efornha mulaenrmagementaammwem Flgmagf 1t\U'th the
SRt Gieki RERE S b g FRBRPEP ol 58 Skl Foneaviy
separation chamber to gravity separation chamber, via the periscope
risers 6, contra to the flow direction of the liquid being processed in the
screen filter chambers 11 as shown by arrows A-E, and F-L. [t may be an
advantage of the circular or concentric configuration to allow optimised
space usage and/or the option of constructing the above described liquid
treatment process and apparatus in a concrete or hi-density polyethylene
tank (or similar) and may have advantages where available construction
space is minimal. This arrangement may also benefit from a slight

“centrifugal” separation component.

The apparatus and process may be configured to include recycle loops
from various treatment chamber stages to allow the ability for continuous
and refined liquid processing. For example, the process flow diagram as

shown in Figure 2 shows some possible recycle streams available.
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back into the liquid. This feature may enhance the
life cycle performance of the overall system 15 The
gravity separation chanber(s) and screen filter

“chanber (s) may be configured fo forma circular

afpasridnisdSrecificabioh in Fi gur¥ 1 with the
contam nated |iquid entering the chanber at 4 and
flowm ng fromgravity separation chanber to gravity

S§R £|ﬂt Etir&yp@rof liylid frbh?trféeérhﬁﬁﬁﬁ%a?&oh'c?fﬁﬁﬂoeﬁstage

con | rection o uid bej
poarmsmd benuseldewhere ragtieularlythaavy ma%é%d"i& 05%‘1‘8%6\/{}?3

b%g?é}fnre%v\gndbﬂ ?roxﬁ&% & hdvdrit #?étb rkéeplﬁeessa@\éalfqhﬂgﬁ\oﬁé tHane

cular®or concentric configuration to al
ophgenitisredgh SM@aW@agealaWdﬁdﬂmgh@aﬁmqfén §mlarly recycle

constru

PBeuhs R a1 Re BSYGE IR SBRE o ¥kl cle, IR ISk the

Dgt&%hﬂ‘lteenetagé thrte bereitieni reearpoeasdd nay theawereen filter

ERATBR S a1 e R ARt Ciolr e pacven.

sli ghtt cengrl fugal separ ati on conponent. The

appar at us an r [

r%&e@n@wdm B oA POV PO L SPABBIT B e TOIRL fates from
ﬁ)r)sé’ddr%ri EHanddirls) By 3A018 G@dltnalyufwexampké be sent

| hed uid processin For I\REESS
fn@wwageramgr T TR G D R
r Q& &s&j}arr%é’d"ﬁlréeﬂ?'tb ak @rwwoﬂﬁleﬁﬂﬁﬁ%lehﬂﬁhﬁdr treatment, for

Specificati ream 3 |sarecycle of liquid from
t lewampptey At § musicipal waste keaimset fastiige 3, and (rqray be
used where particularly heavy mass loading of liquid 1
has occurred and it provides an advantage to

r Sherappasatus heayl heglocatedat ®inenwark eiteds en @ueﬁct%to tidal

rﬂngt %Er%ﬁ o'én&gti&éﬁtggecﬂ%gﬁﬂ@rc%nﬁﬁ'hﬁ%ﬂt@%ﬁ/tam@@%fhhrﬁ

de t ity to
r emyﬁlteer fdune ;am ngat dlslodgedweevesdh@tmh Hiquid 8¢W§nag)@/be faversed

b?hr%lutg t e sys énqce%?eefgrabwttng ﬁgﬁc?ea[hdf 'cbﬁf?duratlon of fibre

provides secure and stable adhesion/containment of contaminants, even

when subjected to reverse liquid flow.

The arrangement of Figures 3 and 4 is such as to provide an inline flow
path which facilitates potentially greater liquid flow rates that is permitted
by the construction described above with reference to Figure 1. In this
arrangement the inlet and outlet are located in substantial alignment with
the top of the fibre filter 22 of the second gravity separation chamber. A
monofilament sack (not shown) may be fitted over the entry of the inlet

pipe into the first gravity separation chamber to remove bulk solid items.

The fibre filter of the second gravity separation chamber is of the
construction described above, and is housed with a monofilament bag,
which in turn is captured within a steel mesh framework.
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‘gravity separation chanber(s)

chanbers(s) 11 or enter the gravity separation
chanber(s) 3 respectively. Stream 3Wnmay be materi al
renoved by scrapers (or simlar means) from 10 the

) : , 3A, 18 and nmay, for
ekangnligatedeSrasHication, | andfi 1'% or further treatment
systens. Simlarly, stream 11Wnay be either

di scharged directly to the environnent, or sent
further treatnent, for exanple, at a nunicipal waste
treatnment facility. 15 The apparatus may be | ocated at
pApduritark advartage sobrfbesarﬂ-%@e{) davension; ¢ ther syhgtagtially
SHI- a vghtiagentst! e t e articulari
Cg'ﬁ?g@'ﬁggblﬁ ?%P%& teﬂéﬂ?i fﬂtﬂe?err m?’itegr eqhg?e%??gtnq{jéita odged,y
emévantagroyk dricguthd ysedviibtefilteds) bave Been rempvrgyfiotmipe
system - abl. f1H U8l

FERE bR THLE tithotaL foh 5AfnRTA £AUAY Tt Rpe fiter
o&tagentayi alsmtbe, censtuctedOtonarable ukgtandeplants toegleefively

l'iquid flow Th o : '
sogtaactig 6iEnE ARG Brslp oy fle rcaiment

f atliduidsaiop o gmhedegreklnelmingaoeassingdigu. f | ow rat es t hat
is permtted by the construction described above with
reference to Figure 1. In this 25 arrangenent the

i Nsﬁéct@ﬁfﬂ tr@iprlee‘fentap]ﬁedttiogataafd bieensielssnit&;d lbyra]Waanif grample
Wi t the to the fibr i1t 2 0 Seco
geaiany Cshaile Bp Arbtacais st modiisalns ane AR TG Mk e
Syl thareYo WRhdutidepdrtinY @font the s2Bpbé heréoft he inl et  pipe
into the first gravity separation chanber to renove
bulk solid itens. 30 The fibre filter of the second
gravity separation chanber is of the construction
descri bed above, and is housed wth a nonofil anent

bag, which in turn is captured within a steel nesh
framewor k. Consol i dated Specification 15 A further
advant age of the present invention is the
substantially biodegradabl e aspect of the filter
fibre. This may be particularly advantageous once the
used fibre filter(s) have been renoved fromthe 5
system and require disposal (for exanple in a
landfill). The screen filter
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stage may al so be constructed to enable wetl and plants
to effectively canouflage the system and may al so
assi st sonmewhat with the treatnment of liquids, or to

“sone degree help in processi %nl iquid. 10 Aspects of
e

t GengnligateniSnaslfieationn have b descri bed by way of
exanple only and it should be appreciated that
m)di fications and additions may be nade thereto
wé departing fromthe scope thereof. 30
Conso Irdated Specification 16 CLAIMs: 1. Apparatus
f or Apppeatas fqmepara@gmoéﬁwtamr@nﬁ Bamaa liguiq)ispid appayatus
appar. t tfi S
and R Sing i FRuAHIR, eedf e mead g SSpRLA MEmERAS
r ecaiid rug:remt p’umrfm@ansamegmntmqtoﬁom sé@ithr gravigation
means, and wherejn | e f [EVI0[=T
wool PR PRy B8a5 "AFTAAER e tbE TR Ifighi iR
whengidileh fiBregr avi t ati onal separati on neans incl udes
at |least one woollen fibre filter stage. 10 3.
Apparatus according to claim1l wherein the screen

f bl t/pan@as %ccﬁmlmg“ tsemim wmoe;n ttbe afravitatibhalnsepapation
and one aor

t.he ents: (i
pol YRy NEH eq ?ﬁ?% stopg vrqqllfn}ﬁ'hfq?fgge?gg% i bre (|(| |))
ot her synthetic fibre 4. Appar at us according to claim
3 wherein the screen filter

camsue o o 1TERSRn SEMRLESSS der mmeans,
a arsy v{g ﬁté’fc&‘rﬁ’d&ﬂé'@ﬁ%bh{erﬁ(fbﬂ@a}ﬂ bRS PECHiorel of tre

basi's. 5. Apparatus according to claim?2
V\herfeHOWIﬂQQOMPDﬂ%mSof the gravitational separation

means npr ite of woollen fibre and one
BaNS. PRI hGifistopy LTINS
(i) polyester fibre

o

(i)  other synthetic fibre

4. Apparatus according to claim 3 wherein the screen filter means
comprises a composite of woollen fibre and two other components in a

ratio of approximately 80:10:10 respectively on a dry weight basis.

5. Apparatus according to claim 2 wherein the filter of the gravitational
separation means comprises a composite of woollen fibre and one or
more of the following components:

(1) polypropylene fibre
(i) polyester fibre
(i)  other synthetic fibre

6. Apparatus according to claim 5 wherein the filter of the gravitational
separation means comprises a composite of woollen fibre and two
other components in a ratio of approximately 80:10:10 respectively on

a dry weight basis.
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nmore of the follow ng conponents: 25 (i) polypropylene
fibre (ii) polyester fibre (iii) other synthetic
fibre 6. Apparatus according to claim5 wherein the

“filter of th ravitational separati on means

c@ﬁp‘%@'@é?das PR e of woollen fibre and two ot her
components in a ratio of approximately 80:10: 10
respectively on a dry weight basis. Consolidated

SpPeGAdiafithd Oftobiidy 1BPBRIMALYSYRGER B GotderClfRbMreans
escreen | ter means conp ri ses aglurallty

of saorrmeunes alplerality oéa@weprfuigiseggﬁh/etcy@r%ﬁéﬁ@b'rd nsef fpthe
%Lgdﬁrtet:ﬁ)& & ol &"Yh@il GH%&H flirfdxf han the next. 5 8.

us accordi ng claim?7 erein the fibres of
each of the screen fllters are carded and/or tw sted

Agg%)p&awgﬁgggcoqgiﬂ % tcfﬁﬁh t7tv?rﬁjer€1ﬂ%t9ﬁlﬁreE%f Eﬁéh ofthe screen

ccor 0 any one of receding clains
conffiltgts ek tarded(}anpr‘amwmeda aoflioc wasped Iaodlopéml’ﬁteﬁoﬁnd!@fe
|qulg 10. Apparatus according to any one of clains 1
%jnfl gured to provide a snaking flow path for
the liquid betvveen an aligned inlet and outlet. 15 11.

pay at t
A§ egeid GEREinerio sy o PR REC Bl Bap¥ biiofled to
Cd?oh@é'%ﬁ:wbbl@rﬂ@ﬁ@\atﬂmtmmimdsepar ation means and

the screen filter means. 12. Apparatus according to
claim 10 wherein the chanber or chanmbers 20 housing

t
H@ AR n%egtsdceaﬂlng%p@fyaddeoa‘f AEARST B SQ:QdﬁgLIrB@ te bmﬁw

housi™n he screen filter neans
I i neaaﬁnm@wéa%‘ﬁab@e liggigihebwaen ag ahgnesalgt PW’ Qi‘ﬂeénd

outlet. 13. Apparatus for separation of contam nants
fromliquids including:
11.Apparatus according to claim 9 wherein a series of connected

concentric circular chambers are provided which house the

gravitational separation means and the screen filter means.

12. Apparatus according to claim 10 wherein the chamber or chambers
housing the gravitational separation means precede the chamber or
chambers housing the screen filter means in a linear sequence spaced

between the aligned inlet and outlet.
13. Apparatus for separation of contaminants from liquids including:

at least two connected primary chambers which operate as
gravitational separators, wherein a first chamber has an inlet

port and a connecting conduit to a second chamber, and

at least two connected secondary chambers each separated by
a screen filter comprising a composite filter material, wherein a

first of said secondary chambers receives output from the most
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25 at | east two connected primary chanbers which
operate as gravitational separators, wherein a first
chanber has an inlet port and a connecting conduit to

"a second chanber, and 30 at fx st two connected

s@@ﬁ?@@?%%‘éﬁ?ﬂﬂéﬁa@%ach separated by a screen filter
conprising a conposite filter material, wherein a
first of said secondary chambers receives output from

the nost 4 §ﬁéérﬁat:ﬁ§n§9recdrfd' QR | Ridsi Bdsimutebneadn said

chanber an e nost downstream of sajd ,6 secondary
chanber s sdtendasy geambers gischarges lﬁreétedﬂlﬂuﬂppar at us
according to claim 13 wherein the two primry chanbers
5 are connected in series, the inlet to the apparatus
f dadApppratos cacaorfdings to olelmt%eWbelieﬂmmﬁ b PHERSY \RAABRErSs

E;Rgnnﬁg%gﬂ(?%tg&i irt Serf I@th%ﬁﬁlgpfé) tﬂE Ca?E?ra‘tN@fe fnb'TﬁtBya first of

ne or I gur e
nat uhe pafnaamchamw:swmbme rtmn:@cpmesteﬂr’mﬂ?e $Q530§Idlo<5\ﬂile two

Eag%fgggwg; ?fwlgggt '%%8%%&? ersoéanfét!ﬂ%d i frdf naﬁme”@fréh

ils retention
10 navertddopéristops shmnmaeetb aldve traasfer bsﬂmpw matesial from

accordin to claim t her | udi ii 'r -

or | TR EraRe B asorf Sk B R gdtention of
chanis foating sep&ratid mategial. pi pes confi gur ed in the
nature of an inverted periscope skimer to 15 all ow

transfer of floating material fromthe second primary
ChankESarhRis hE&rdiRy @ cith d14 r1‘!J|"tl‘i’er|0fricm@iir)g @h&ﬁf@epnmary

confarning a conpoSite fibre filter for

adsochamlgt esnnpeted 4o émﬁnsﬁ%}doprgg@ry(ﬁl@mbgﬁ%vgh@e or more
absog gg% ﬁ%tfreg‘%ﬁ\’txe r@%soﬁé‘ﬁ u%%ﬁédoéé}%'boﬁél%kﬁ?ﬁkﬁ@ld to

parti eri al Appar at us accordin
cl ai auomstrmeeohﬂqaﬁlegtrmteualrfrqrnﬁmg/ segraRgEimany ¢ amber to

Conﬂ@%ttﬁﬁjd 1§?f?d le?i' ;E}ﬁgéﬁ c?wgﬁmfef E8htaing Q%oﬁm@@@if&jﬁtﬁrﬁ filter

chanber's uid treatnment using a
Sepafoattln@mdatprpaolatoﬁpegglggmahydrmqaybons and the absorption of

heavy metals and some other suspended particular material.

16. Apparatus according to claim 15 wherein the third primary chamber is

connected via a pipe to the first of the secondary chambers.

17.A method of liquid treatment using a separation apparatus substantially
as described in any one of the preceding claims, said method

comprising the steps of:

(i) transporting the liquid to be treated to the gravitational

separation means and processing the liquid, and

(i) transporting the liquid from step (i) to the screen filter means

for further treatment and then discharging the liquid.
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19.A method according to claim 17 substantially as herein described or

exemplified with reference to the accompanying drawings.



