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APPARATUS AND METHOD TECHNI CAL FI ELD This inve
rel ates to separation of contam nants frorrra I |qU| d*166166*

and in 5 particular, though not sol el

apparatus and process for this purpose BACKGRmmmmmmmm
ART Separation of materials fromliquids is a
r el @tsiovedtyd Sektiiexphor ed and 1devel oped technical  *Goooo2+
field in which inprovenents are continually being 10
made. However, treatnment systens are a constant

ongoi ng subject of _research dev i n order
attenpt to r%EPﬁ@A{FfQN&PO%ﬂé@ggEJS ﬁl\ﬁ%ﬁﬁﬁb at such
liquids, with particular focus being on sinplifying

and reduci ng the associ ated treatnent or
pTEGHNISAenELEbsts. 15 Treat ment of |iquids such as

StRrM VAt rre“égesofd‘ séﬁé?m)cgrpéldc&ﬁér%?{alﬁ% frol 4 RQUiY, and Iuh

runways, or ustrial manufacturing operations, whic
magrticotat. 2hougrhyatrsotedy, o AB apparapsr andricassHef fi BURPSE.

hydr ocar bons used within the transport industries),

i nsol ubl e solids and/or heavy netals, is often

r BNCKGROUNDARST to meet the environnental discharge

operati.n ondi t o_ | i
e 0t RetaRriah Mavis §oa)siatygh Ol expREcd Nho
eﬂWd@fBﬁEtﬁo&hncbh’ﬁaﬂt in Whicbr tiegrovemetEvare corgiolalyl deing

rials fromligu uch as grit . and av ,
n‘@@ Ps, HOVEYATt yetat)?’b s%ﬁgq”}ft 8% 225 S & gl?{nlg%/?%%%?t of
Tﬂé@éﬁrcﬁfﬁ?@}[ @é\ﬂéﬂcﬁan&f’rﬂ in 2)5?&3&3@6’1;:0 Mo trﬁ@wepfhenmiopéssesfused
nmovenent of particles relative to the fluid ere the
fior 83k eEFR LIS t WED RATYTHS e ORI %ﬁ'”ﬁnaﬁcgg‘pﬁg'{;‘@n@ﬁ?
'r%dgéiﬂyitﬂé/a@tbélated treatment or pre-treatment costs.

Treatment of liquids such as storm water run-off from road networks,
airport runways, or industrial manufacturing operations, which may contain
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

ding 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. Thcse 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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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 | ow as possible in order to allow the

rei fficient ;0 residence tine within the

95%‘? 'df‘fegripe&tfcéﬁﬁ%ber) to SZ:t tle. The particles
Consol i dated Specification 2 which settle are then
typically removed fromthe floor of the vessel by
ShRRE&dettd QFe e tydlcalPadmbved\fiontres flodr dheheabessel by
descri bed settling vessels can be used in series to 5
NeSCRPErS ok H@ilraPead)es removed fromthe |iquid,
however even this may not renove all particul ate
matter, especially where the remaining particles . are
rAIrmtmhﬁeIOf/ thenatigve (deisprésd seffing yasselt 9%813 yst\tiéﬂ geriesrie
f 0 n this ma
HBRHS: B R e o e e s
(mditeremonayall ptaetlduiat@ et |@P@§lﬁl|wwget%@ﬁ reEIaling eaftielgs

to re

51 Sraray i 05 A e Fru BGFRRe ideow volumes nesd
nedatneatad. flItratl on such as cake filters (utilising
filter aids) and/or other mechanical pressure type
filtration neans, and/or other simlar known 15

pebinhioiathereferomalliguiet dratieemdtning enselisd sokds éhesed may
DS Rt ased, e i UuEHEY J8METevP T Hia it =
%eﬂbﬁﬁ‘tld/m' ﬁ?%tﬁﬁtéfaifoamby tiiee add&ﬁorstca‘n(ﬂect:mjamdg)vmgestts
const ant in pract |ce ? %‘{l{ Ega a&o Ej‘er
mephanical ﬁBfaﬂPmStUPBtﬁSo?ﬁkﬁ WiligiRgier 8 PHOf R

pﬁ@éﬁ%@al?r@&tﬁgrtgﬁé flithRiohi Héﬁﬁs A5d/8r GEHEFESIIAC RnOWN

bl'ocki n bl ocking of the filter el ements);
a§§UﬁﬂW§f§6ﬁ§Naﬁ?mP¢%U|d fl ow and pressure. In genera
the porous, but resisting, nedia prevents materials
of particular size frompassing through to the
drilkerssystems, | angun dafticolar SctrendgypPe Rkers; ta\@rtrad't'ona”y been

G S BB B P att Sy e
reS|stance to flow is constant (although |n practice, a’?most 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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smal l er size may pass, whilst those particles of a
greater size can not. Separation of conponents from
liquids by electrostatic attraction has al so been
used, however this typically has the di sadvantage that

the system [ es a nore, conpl ex arrangenent and
CEQ%%Pagegn%’egcﬁgwin in or der to contain the
separated conponents. Consolidated Specification 3 It

may be advantageous to control the size and type of
Mgy 5é advm@ms tf) lcontral the rstzararmaypei of ngteradld eetbvet

h f -
o ntareas e fa 2 ey SRedet 8 uBsaR s ton

pﬁﬁoﬁ:@émﬁi‘i@ in%TQvéiM@i‘i’@ @b (R efVeRbIp wﬂt@ntﬁoibﬁseparation
separated in addition to the 5 relative cont

segfarEENed ansiiyeepef malsriplgmble to ke srRAred i B%C? tiovto the
ai‘é‘i'aﬂﬂéag&%b‘? 50 s%Bﬁf%‘nBﬁ FoMHTBEr d&dirabRPar at HAy also be

operations for anced separation capabilities. It
i @d\@ntag@peet tapf carpleingr és@ﬁfnhenvéhtse@ﬁratloa Ppetatigas for

n?r%% ggaﬁgﬂﬁﬁ %&F?triﬁ’tré@/ Ot |ﬁaaﬁ%BJ%9fjoP{hel ;Brgélérq in\aention

east” sone my
_atdcbrewde isgpanaeorabppaat@samiéqr ametwmd efdiquitirgatoentwhiche .

USt yieg\ét Slrzi‘p ngftéiii/ar@%'dg%;ssilng thé g%@%%gg%@/&n@t

rnse jUfISdICtIOﬂS

hﬁoai_tjéitinebmitiedtrw\wttihi aeisefukichune.excl u5| ve or an inclusive
meani ng. For the purpose of this specification, and
unl ess otherw se noted, the term 15 'conprise' shall

h@vr@, ai&kh@wibugédlethﬁeamengermi cemptribat may vmuhuerba/aryihgn
mean an i ncl usion 0 not on
i rssirTae bt ed Wilh PLaeh g SRS ALTCRSYe Jeaning,

G dreRe BQFEJO%@%‘F 'ti'fié §;§’e&ﬁ2§£ﬂ@iﬁ‘%osurﬂéssebtﬂ€iﬁﬂ§§ notEBl fhe term
rationale wll also be used when the term' corrprised

ofomMpliHn shall ii@ve a8 ingslyei meaning ik that bidll SE tRspe to
%@Q’? anNinRIBRINNGA nBE oRIYOERS fisted CdahpireRRURRICHF it directly

NTI ON Appar at us for separati on of contam nants
frﬁfgqﬁqzrzpesl lowii also gpa@taeiampmqued components or elements. _This

rationale will also 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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conprising a gravitational separation neans and a
screen filter neans, said screen filter neans
receiving output fromsaid gravitation separation 25
nmeans, and wherein said screen filter neans includes

ollen fibte .Preferably the,gravitati onal separation
\;@8%0 ﬁdﬁ&ﬁdu eesc'fa,?: E(If)rﬁast one A\'/vool len fibre filter
stage. 30 Preferably the screen filter means conprises
a conposite of woollen fibre and one or nore of the

fcgl I or@igg Wd R mm?&; (i) polypropylene fibre 5

nsol | dat e pecification 4 (ii) polyester fibre
(iii) (H't)herOt%%fﬁﬁr'Hté‘Ff'%%Friebre Preferably the screen

fi ther means conprises a conposite of woollen fibre 5
and two ot her conponents in a ratio of approxi mate
Srefersbly hp esisee TIgbPagR AT dr5one PRSP wooen fire
Pyed enaP! dtnbhecdnpdr@htsofint e rafivbt adgppdiamatfpag@t 00

means conprises a conposite of woollen fibre and one
otespeetvebyfort daNfWEIBbIWARE components: 10 (i)

pol ypropyl ene fibre (ii) polyester fibre (iii) other
synthetic fibre Preferably the filter of the
gPrférablyi theafiltes egfathet granitatisaak separplors greans ¢gMprises a

conposi.te of 0 fibre t 0 ; .in
PRy Yo lEhyE i s orofel o ol R RRRS:
basi s.(j)Pr efpelyphipylenbdibser een filter nmeans conprises a
pluraljty of scregn filters, each progressively

denser{™ n PAWESEF E¥Ei on of flow of the |iquid than the

ZQ nexti) D@g-ierr@,phmeﬁchﬁbréi bres of each of the screen
filters are carded and/or tw sted and/or warped

and/or knitted and/or felted.
Preferably the filter of the gravitational separation means 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, the apparatus is configured to provide a
circular flow path for the liquid. Alternatively the
apparatus is configured to provide a snaking 25 flow
path for the Iiquid between an aligned inlet and

oMt . Pr I a series of connected concentric
c#lhﬁngEgﬁ%%%ﬂggxg}e providgd whi ch house the
gravitational separation neans and the screen filter
means. Alternatively the chanber or chanbers housing
the 30 gravitational separation neans precede the

chanber or chanbers, housing. the screen filtes

 ReleiBbifo 3P ot e PSP Bt R, TR seleepiisT e
apshravdr ef .cheamend iwthidreds Spenrkf caraehtic witRr 2fgravtdtipnal
sai d screenfiltgr ans are provided.i,n a.scre tional
f $ERABRUGe AR&ANSC KARKEP" & EIF]%{P{E%[ISSIW ¥ i%"irgrgﬁga lona
c%mdﬂ Bedhd Bredporgtigudt ational  separation neans
chanmber or chanmbers in which said gravitational 5
separation neans are provided. Preferably, the
g??&%ﬁﬁgﬁg tId dirkei¥r Bf B HCtheestrééd tiRer ARANS cHadiBREror

ers I's opposite to the direction of flowin

-t thanglerviis eRRAsHAIto dwpdirestiPdRf ow dhheanitiongseparation

CH@HP?{:ﬁam&Qr reEpLRRl Y a plurality of gravitational

separati on neans are provided, each of which are
provided in respective gravitational separation neans

, ia i : t .
OREB SR o PO Py P 2 o
sofr fadeh afre apfovidet! ohaebeective graviational adeparation] madne

il AdScaflazeql W RAN3L SRR GOATRRL coRlih LORAENS

separari on neans
cheenstadtigiyatitiee iguid shrface ofd st clpamber tBrsebstaatidlly at

the screen filter ans are provided in t ‘ t
|85 H6ame e 0ieelh PrreLre e Sota e WRelstl Hhed,
| @treafnGrasitdtRnnl dparationaheaa chantber is provided with an inlet
port.

Preferably the screen filter means are provided in the form of at least one
screen filter means chamber inciuding 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 gravitétional 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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| east one screen filter means chanbers adapted to
receive the output from a gravitational separation
nmeans chanber. Preferably the apparatus is configured
and arranged to, in use, maintain a 25 static liquid

"head in each of_ said gravitational separation neans
cﬁam'gat%gw{%@% and scr eéen filter means chamber

or chanbers to such as to maintain the filter of the
gravitational separation neans and the screen filter
NRAR Sfurth&S B§SSdt VelkeYinvérition Flabstrantlyabd paidetor edmprise an
condition. 30 10 Consoli dat%ﬁ F?Eeqi fication 6 In a

s IR HES AU sai d to

conprise an apparatus for separation of contam nants

fromliquids including: at |east t connected prjmry
chambeats lagst cw%ﬁgna@ae%spn@argr &U?'\Fl\ﬁ?fso '&§e%°£? Fors,

wher eié}a@tgtiioﬁélt sEIAREBRY WiPeidh iRtk @halBEE hadiad ialet port
connecting conduit to a second chanber, and at |east

two coantez tenhesticdaoRdult teiRsasend cbaPRe’s8pdr at ed by a
screen filter conprising a conposite filter material,
wherein a first of 10 said secondary chanbers

r ecei vatseasittpot cdnneotet Feecandary dbambers 8a¢'t Bapaaiedalii @

t he nost downstr of _saj i i i

o scheriee VR spERMy G o rihepp AMebrerpl afeRsin o st of
chambeyzid asecanaanectieamberss gecaives t higtpuh| Bemt othe 15Me¢e
appar at us feedi i.nto Lr f [ S
oy oh darehEAm b Aoh the st oubSfedth T RRl FRRERBAY

pri marghaglrerdeissharges testeddiquidr e pi pes configured in
the nature of an inverted periscope skinmer to allow
transfer of floating material fromthe first primary

chadablythe the pritpy éhambelssirensannatted My seeeeihe oretdd
non floating separated rmt?ri al . 20 Pref.erabl r”%eth n

aibgarpaiatus feedie 41e & frst a7 Bis REMTYCHIANETS YUHRL & &

t Onnected to the second of the two primary chambers via one or more
pipes configured in the nature of an inverted periscope skimmer to allow
transfer of floating material from the first primary chamber to the second

whilst maximising retention of non fioating 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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the second primary chanbers via one or nore pipes
configured in the nature of an inverted periscope
skinmmer to allow transfer of floating material from
the second primary chanber to the third, said third
primary 25 chanber containing, a conposite fibre filter
féP”?ﬂéa§ﬁ§%¥%¥E8ﬁmbf petrolgﬁn1 hydro carbons, and

t he absorption of heavy netals and sone ot her
suspended particular nmaterial. Preferably the third
Pl SEAT ¥ frtRrepedtstreont@Rtiondnsy araadpi pe shia tohenkist of a
of 30 the secondary chanbers. nsolidgted tiall
Spedon; efalaush treaimerdising 2 SERRTEARY 2RBgialys Sybpiantially as
| Jeibeoth {RRYirftrRBekty shi nfeth6d ESmPmdIng §fe épsiof: met hod
0 Iquid treatnment using a separation apparatus
substantially as described in the first aspect, said

met hpg(i)com?rfa'nébmné htﬁe_sﬁ(?ﬁ@ ©f b8 {rédted I RNINOIGraVIGILibAE.
liquid'to be treated to the gravitational separation
means and sepa@den meankandipgetegsingrie [[44'Y. 8M%nsport i ng
the liquid fromstep (i) to the screen filter neans

for further treatnent and then discharging the Iiquid.
10 BRI(EF DESEGRyPINGMeOURRROMNGSD FLia therscirgheftes msans

the pr ese“go.ifuxﬁér iegn@m%dl %%o%gﬂ%cﬂﬁr@g{ﬁg iGGigm t he

f
foll ow ng descri pttl S glve y of exanple
only and with reference to the acconpanyi ng draw ngs

[ i ch. ' [ ates separati on appar at us
iﬁRﬁcégégﬂg%mﬁaagﬁb@wgenbodi ment of the present
| HEHr | axpiectsi @futhe Resentanyertion ssill fdesamei agpaientofrom the
separation apparatus in_. 20 accord Lth_ an -
SREQUNEE scagf?qqqg%bq?ﬂegemvep Wemayoﬁﬁggﬁ\%%r%'ﬂé and yith
PlefdteNéeN tBE adforapaBimpdiawingsrthotiiarent of the present

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

Figure4 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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invention; and 25 Figure 4 is a side elevation of the
enbodi nent of the invention illustrated in figure 3.
BEST MODES FOR CARRYI NG QUT THE | NVENTI ON Separ ati on

‘apparatus configurations as shown in Figure 1, or in

FlL.qur es 0 d.4, may be utilised in order to
sgga?ipgéﬁéﬁgFﬁgﬁgmzor contan#nants) froma liquid
for further use and/or treatnent. In the drawi ngs |ike
conponents have been |i ke nunbered. Consoli dated

Srefbddseasi AMlindAn FiQLEE€ 2Smap be l{b‘i’cb\hd%iﬂa$ B tr@agﬂéret prodaRy

be provided as_a treatnent proc

cBReTZRY i fRfaMINAle Y “ﬂ‘l‘\'ﬂdf‘p‘étt?t%eém 1 fﬁégn ?18 prRgess may

pfe@ﬁ@ﬁﬁa N&Yd olRitbtredn 28nbiLginh deiteB Wontdnfigamh rdatter.
i ncludi ng reduced contam nant matter. 5 Contam nants

which may be entrained within the liquid feed 1 may be
r@&mah@fhém@wahe iyt 68 rerditdi Wity Rhé Aquiduieeal f rhayoBe

road networks, airports, industrial operations or
rmﬁtﬁflabtQﬁarﬁ@ﬁgﬂd@@@%@styalﬁdv rep-aff ferm miead Bewlrksola'rpms

DAl e LA RSB B o
findustbalindatdhmentdy ke giraitasataciitiesinbon exsamplee ghis1mayf also.
{ﬁé}ﬁ&é’ ur??ff%‘f%'bﬁ'lgge \fr%ﬁfgl.lr?red Br Q{Q%rar 8s Qﬁ%ﬂwﬁ@%a@%?

e€se sor éri a om a appar at us
sifoeactomorMtgrage véssatsl/ or t he process as illustrated in
Figure 2 and described herein bel ow may be used. 15
The contam nants separated by the present invention

rmyorher hy cHiedp me@aaﬁewsso(ﬁsnofpafatérml& afronp)ea liqLigurthe
erials

hydr ocar bons nso bIe

oparos 3navbin FIOE Ararkl he et grees APt B Fiare Y
RRid doseAbdEherdineseddw mwwe)usedar senic,. volatile
organi ¢ conpounds 9VOC) 20 and sem volatlle organi c

compounds (SVOC) and suspended solids.
The contaminants separated by the present invention may be hydro

carbonaceous (in particular petroleum hydrocarbons), insoluble materials
(particles), heavy metals, and both polar and non-polar type materials.
For example, diesel, petrol, arsenic,. volatile organic compounds 9VOC)
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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These may all be typically found in stormwater runoff

fromroofs, roads and paved areas. Preferably, the
system as herein described is utilised to treat such

runoff, particularly-able to treat |arge vol unes of

| Lquid. The. am nant s y be separated and
e¢@?§é’ﬂd% géﬁ’&?'&é&%‘t out | et r?;a sent for further
processi ng by ot her nethods, for exanpl e mechani cal ,

el ectrical or chem cal operations. Preferably, the
liquid output 2 fromthis system pr ow des a useful

separatl on process which operators se to t
M (cgnteayRigd tliqeid 76%8?' tngpgelgda (9ﬁtc ciPpal stu?‘éa nent
VH?Fp‘é?t ruﬁVvaE/ Qybehh readebyem spillwdy $:0H@dtlges radg Utaatsporisd
Consol i dat ed Specification

ﬂpﬁ@a@&blyée@‘@d of PRGN EHOUARBA A gtragﬁéﬁg%aj SSH"’"%PO'%JI
ﬁ’r%f 3 drefavably SVUBE 88 bpﬁﬂtllﬁ@wﬁatucﬁpthdm . In the
ctions and transported (perhaps b da
p;rpwh/g saparabiek )chamber edl the velegity Pt 40¢ d%‘éﬂf é%p%(?%(?%%
nifRALSd 3ho@%§éreﬁal?§¥re‘dn td fah%pmref tra@tibhdl Ngpe gravity

separation c gravity separation
csleaatﬂ@rs:%thaﬂeonf@UtﬂélpﬂyOfdh'StQ’ﬁ@mqetﬁuﬁ improved endralipwp for

APy Fp R Bl BISREERTS Emeoley Pariers Sapirpier e
sedider is |_rrproved and allows for generally reduced
required residence. tine for particles to separate and

10 settle. Referring nore specifically to the
ﬂﬁ!@mngﬁﬂbreoépeléifgaltyeto]ihetdmebddiirqelrhtcbffFéglde 1, dhe Higuitiifeed

chanber 3 is installe I [ I
3 toparstorante G InopIB SR ebe Bpdfrle 88, fh oY
@Hamb%f V\zazl sli Virgegravititonal b6 spﬂtlurgatnambemscabwpad umtena s
nor e an one gravitatio or settl.i
iyl Bt GomAEH et B eier Ben et gh metliay
i Rafdel At y H&Vproligéd, @tﬁéﬁén%né@dﬁfdmmm afe wdrinebteddn eeaes
open end to receive th
by, for example, conduits 6 whlch ave an open end 7 to receive |IqUId
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



10

20

25

. |
|
and buoyant or floating material from substantially at

or near the liquid surface in the upstream
gravi tational chanber, and an outlet port 8 (not 20

"shovvn in the second chanmber 3A, but shown in the third

chanber 18). within a dovvnstr am chanber, wherein the
o(ﬂ@qsgﬁdﬁgé@pgmﬁgat}pgcat ed at a8 substantially | ow poi nt
on the second chanber wall or substantially near
roo_r | evel. Conduits 6 nay be referred to as
'R8F heRORNSo THcRRIe one2br hBR: RRER HEINPS Héfert bulk solids back
configuration allows for materials which float or are
patetthe ghampgr Huoyant to be transported from one
chanber to the next (these materials nay be
aggl onerated or individual particle matter). These
mmyawarﬁm@tﬁrlalssarar @Jlﬁh’r'hﬁ@'ﬁév%é”ﬁ rtaﬂSQP%\‘%Ci’ o t%aﬂ%r
to%mﬂ{sf%érﬁv r%?-Hbféfl Y thidherfaws heawter maygidphd s
tend al | to th oor of the 30 gravity chanbers
(reteenen/mctan@eagnmqr thernanabusdyadymataiialsainewhich to settle
S f lhon-
BUP 2 THER Y, o B )R 16bg 88 e B0 MLTBFIARL &8 non
$peygarti materisls, 40d theslmwdrﬂqw adteotherebiggacatimedvaighle is

AnbivecSond U5 STEbsINE rifte' 47 o BT g gy

pngfetabhNsROCE St éa?chtdmenmex)t 5 downstreamgravity
chanber, this allows further avail abl e
retenti on/reS| dence tine for the non-buoyant materials

'T‘?\ls"ﬁr‘a“‘dny %@p&@tléﬁu @harﬂbér céxgandiongnan bt hepeatss in eanlemg
ant_to non MRt er i a

asdshayg (i d’UQ'dfef ﬂo(ﬁrra@.{iéé“at’t"ﬁ@ P%@f'ﬂgrﬂ?e"ﬁnﬁe EIETRR ﬂﬁ e

'n%c% a9 td dev%%néﬁ@ﬁéé‘tﬁletf@)afﬁétﬁﬁ%d&ﬁw HEsAndattet ol
Inthe liquid _10 preferably reduces at each

éﬂ'ﬁaﬁ%ﬁlmma’fﬂ Yaye aVTr\eytyg%ﬁé,ca@m &' c9iigyEation may also be

ggfgrthaédrﬁéWﬁ@ybyb@lerr%&%ﬁ? rhakiBai GSerafiénad WeNmd to
Figure 1 (or alternatively parallel) as many tinmes as

bs treaéasb@Rey. t o provi de an effective separation of
non- buoyant matter from 15 the contam nated |i qui d.

The type of chanber configuration may al so be
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 ovér-‘ﬂow 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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det erm ned sonewhat by the necessary maxi num
operational volune to be treated (nB.s-1). The first
chanber 3 may al so include an overflow conduit or
faflthy 9, able 30 to engage and cope with liquid
no ei ng ,processed, for instgnce durin mai nt enance
JpRisRAifRd S(E’PC&'/ﬁ%ani nflow to 1;’%he syst emgexceeds t he
processing capability (this may be as a result of
increased resistance to flow by the screen filters,
%Bn%@oﬁﬂé lrise?%n_r@@uc@' HdSesidendd ttRfie andREs&Y @ gravity
peration). During overflow situations, the |liquid may
Eepastighrofsolsts frem uovant mateiialy vessel and stored
tenporarily until it may be processed. The first
chanber -3 (and subsequent chanbers) may al so include a
defel eatpiibnf triealiaiditrepisdt rem (thetgrawipPazaionhdaRRLE o
et, ROjJ; S reat & '
2k e, Rtiteless 2 SuBL 165 R B Rl SCEER e sHaiker
vel ficifingl treatreehdiandoprocessingapeéercionnapidigcaarag aloowitst 2-

may al 1 .
OAHE o PR el PREFTG S EFp b P B oot e
Gmg&mbﬁ :bﬁt sﬁﬂeéipgmﬂef i12at iTire streper filkaropre fikersei 2 t provides
reduce e Jesi ti ) ity .
e o S GEn PR SAP b L BFRS i rse
g&é&pdg?gt ﬁ’cf)re.t hﬁ)d{ﬁ)wi rﬁgter Saﬂegd filteren tsheangr serigsy or parallel

i on chanbers 3, [ i sch
cutaneed thamkers heh 1ént ér B5.f& S v b BEIRRT igaroriapt
gﬁé (I:iﬁhiﬁa(l)utblﬁte‘?é MR trRNgraRitp @epsiation Bidger 3t and mayl effect

arge at outlet 2. Baffle 19 ensures i, qui
aentainmentcofdingapariiales {orchyEReArPeNS F@?\/”Ph a't"lt‘%%'t contélHe
%i{hﬁ?%&%ﬁty%&p%%}iow LthgE, ddd offe me@@@ chirledewitiorthe
filTters provides adsorption and/or absorption
wgp@bhﬁUSWQ&ﬂOWﬁmﬁ&ﬁfﬁnéonprise or include 10 wool |l en
fibre. One or nore screen filters 12 and series or
paral l el arranged chanbers (11, 13, 14, 15, 16, 17
Mg fitwe armeddipedhe fiteosteges mayhiaciupgureplisntifige Wiich P%?n

R DB UL ket e fara
npéagdlsr sredentovetiaieneidg a fibre capable of absorption of not only
greases and oils, but small molecular solids) to be carded and/or twisted
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 fiore may be coated with hooks or scaies or
similar particle grabbing means to help contain contaminants within the
filter fibres. A desirable operation of the fiores 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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“exanpl e, a wool len fleece is

- Jrensolidated SPESHEIN | eavi ng d%ibre capabl e of

within the gravity separation stage, and ot her
particles carried with the 15 liquid in suspension or
as solute. The fibre used for the filter stages may

i nclude wool l en fibre which has been treated (for
coured, and the natural

absorption of not only 20 greases and oils, but small
nol ecul ar solids) to be carded and/or tw sted and/or

Zﬂlh%i&@&’ a%”ﬁ/ HestidiTBgEh e eREctkARD BEUNSY mAttets towdrebp
nhance the potential liquid to fibre surface

owmtlizotiibraghier Bbeareoare a scaly material, such that

each strand of fibre may be coated with hooks or
scales or simlar particle grabbing nmeans to hel p
CThet aiensityorof dthe nsaieen Vilters mayheary5depending 1ipgRege fow

desira aperat i cthe fi - i b
p@ﬂ'{“{%’ﬁ%@? d?ﬁyl (')Oog%r !t(l)&nr"s%, Fég%%%?;ﬁ%a%@tatr glékgalr?]ment y
htyd rfittesr foarnsthe dig eidmammtraetedwmﬁltwna?l/h ahe fibreeblepdyaad

The fihre filters al . nelu y PYh; i
Zatrorotperabe SepferBie B AGuRey RERC b RSEon to
]f@t?ﬁbétﬁ:lﬁ Qd's W@qhilr@db_t lyapd frddyr d)aradegeﬂnahsd_ Pol $her cipprcidife

i bres have so ability to a a Pt
R asRan LraaeifyY A T B G o g thng) 5
Ry GhdefbAs rBadlefneetii Gbreagtertd troay efel endollandfibyeuBoth,
mat eri al s towards vvo&l I ené{niébr e%tgor. absor ption. The
deahrepyene g0 dBreetiverPh ALY 43'%)- dependi ng upon
the flow 5 requirenents and |iquid conditions, or

necessary material contai hment b%#at he ffi.I ters frotrrp
tfas exaqAlel Griangly whareemolesdiar spiisapie, of tires Base than

ahy 85p8 lnk i PrepSipsnen pntediByd [t less
gﬁ&ﬁ?eﬁgﬁugrr% g/lp%l ch?tl%gg to a FrJJI ?%8;“ on as req,w’tor ed,
dhan 18§ bedgeveighi ere) b3nd wEe@ﬁEEiSPP%S arggRtsARalfe™
. fIdneEeholfdsBinié erddsedi(th a hximum of
gﬁé?ﬂ% é@pgﬁ%g%y@i&cgl ur gée\n)f road run off fibre blend
Q% bg dnpwklgsh fi bre 80%  pol ypropyl ene micro fibre
10% (on a dry wei ght basis).
The flow path of the liquid through the filters is such that the opportulnities
for the particles, or other contaminants, to contact the woolien 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 fiitered 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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For exanple, generally where nol ecular solids are of
Sizes greater than 120pm the quantity of

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

l ess than 120 he quantity,of polypropyl ene and
p@P?%@'ldéFed ép%?ﬂﬁaé%ed (to a @xi mum of  10% by dry

wei ght. The flow path of the liquid through the
filters is such that the opportunities 20 for the

p%% SE/eRH filteF stahd MayCiRAL@EAaDtiIFse rh@reCmah apk scheen filter,
wool len fibre (or other fibre of the f

ewitatrecacrean fikersragy haveadn wereasing osges ﬂﬁ*bre&ﬁoal?m tang
f Ine}%ag@& Q\Uﬁ%l%ﬂg%%npﬁﬁteﬁ' Wpéﬂw' bethe ildifd beingareded)

1 qui di scharged at outlet 2 or_sent for
f Ting hrezollpm dibeassanegireaiag o &8 Werp Kk irdntleayes. ef ae SFSEA)

oglge??qﬁ%)g?e ;ﬁﬂ%égggﬁe FadRePihay iy Fé\md% b ﬁ@aﬁ?%reeﬁks

|na gravity sqrp atlon cha
majien nodredearache bereehifilteris Usadt Therinmser theFfiltgcﬁ beqome

SRR R e e

_ oss | provi des an
| torithetl thfelﬂtireranldgbé rceataireat BOaBtaitgmat“Vhics)nfgluratlam the

filteri st age contai ns i al :
c%ﬁrﬁ?)'ha{@g'bﬁgag%ﬁt &Y b%&ﬁ@@r{ﬁé‘i{a@?"%pg {ll cal “I%% %d'llﬁe
Severfdw fthet etrest aiiter rTﬁycasEeI wHereatig Gitérsi becane ebld)d'kald
one screen filter é_’ t he scre

SirReEEe Arasaay autuherciies RarBe d wet ShwAR e R e

CRBT %I ility ‘Péch% @t Hisgstidl |a(DWa@ﬁchntfaﬁ’fedt inethkisgrdeth filter
bei ng treat ed) e wool len fibres are ted to be
veAgK Ri% Defignt. s fRRITeTHeY Sorais Befrd PTs Py isce

m%ﬂﬁé%§§r’a}f§k¥teﬁ'ﬁnser than the preV| OUS upstream screen
en nore than one screen filter is used. The denser

the filters become, the greater the opportunity for

£l brg g %g%?éil%noéha?ﬁdé‘?({s) %ﬁﬂts%?éé?'ﬁﬂﬁér dHRamERR) asdy bee |

cont al ned n an alternative
cmrﬁlggmdatlol form a piecularcareangement @p sbowiges frigyrepk with the

CO AR ﬁcﬂﬁé UntéHrpeihet hathte?Vit! 4 GHlKidwiing from gravity
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. It 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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10 overflow the screen filter in cases where the |
filters becone blocked ("blind-off'). A passage over
the screen may be a weir spillway to reduce the

possibility recharge of material already contained in

‘the screenegllt back into Hwe liquid. This feature

na§neliigirdeSh "?r.é cycl e pefformance of the overall
system 15 The gravity separation chamber(s) and
screen filter chanber(s) nmay be configured to forma

Co{rEathaR R4 ARYEERMIqEE froRPWR %QVIF}" Hpaeatibnvdhambieh stage
contamnated |iquid entering

f 8,canchgyay rb@nwsgudaw@ Pagigyiar §inegiy %ﬁgdlﬁ‘i Og\i@‘? dynas
SERRFRY Y ll‘f]g?d% vary b&védﬂ&geow ﬂeSp?r@@@ssZthruqﬁw r$1oﬁa than

contra to t flow direction of liquid hein
porze Hwedgh the tesaviteipranor ettiag Qﬂ@@?ﬁ%?s Sﬂmlagyusfﬁ%'e

b%/tr J{l?%R’Q‘ dnd ‘?ﬂg% Iplréwldé El}é@b'lh Sodac é@"b@fﬁ@@efrgﬁ thee

ar or concen C con tion | ow
omreem Sér stpge el udagee amtb/ebrretplﬁ@cas%ped on tﬂe screen filter

p ns ruc{ghgg gégﬁte?g%v rag‘?f&{(:dapﬁ%nl dk%\"r\t%r g?@é;{@%ﬂtfely

arat us®in‘a concrete or ensi
pol yet hyl ene 25 tank (or simlar) and may have

vant wh | abl ' , '
ngtﬁ??fﬁ %Pﬁysgée %’{galéﬁgrﬁ?\?eré@pg rgégrrs'é §nﬁlgf‘ﬁﬂ%ah§) from
Sﬂhbqﬁé\tnt éé@ﬁtaftioﬁtt@alnbeﬁ(epar:m|‘|<8nartdunpy1rfenexarﬂ'ﬂ)ie be sent
appar at us an d
riockpail f%d‘thgrsﬁe?tF’k%{r\%}é/?tF%ﬁgog %H&rgﬁéagﬂanbqugy be
Sél%‘?%lstcﬂa@ehwv‘ebﬂ‘ﬁtoath@dntvbr‘orﬁrﬁéntccﬂéemdmmer teeratiment, for
refined |iquid processin anpl e, the process

f @XAMRIP RJroaliHBISPALWBH U trﬁ‘?@lﬁ?%hi shows sone possible
recycle streans avail able. 25 Consoli dated
Specification 14 Stream 3R is a recycle of ui g qm
tTre geraratup Baphedecased ehelpparors oxEdls and afmecﬂaq, %Ed

UsSok Wr&é?@é r\‘guéoe\‘/ah}ég%é‘ﬁy tHEPShtarRRdhidtoptaihedwitiein 1

has =~ occurre des an advantage to
rtbepiltec élsre argenat |dqmdgedn¢\gert thedah liquid flow may be reversed

through the system. Preferably, the blend and configuration 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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once through the gravitational or settling chanbers.
Simlarly, recycle 5 streans 11R1 and 11R2 provide the
ability to recycle output 2 fromthe screen filter
stage 11 to be either re-processed in the screen

‘filter. chanbers(s) 11 or ent er the gravity separation

Srnmslidates Sperds ively. dPr eam 3W may be materi al
renoved by scrapers (or simlar.nmeans) from 10 the
gravity separation chanber(s) 3, 3A, 18 and may, for
exanple, be sent to landfill for further treat ment
systens. Simlarly, stream 11 Wna

i ther .
ch s iintegead\dnteasa |cg; ithe t presentyif\GhH 'P]t is gbesgmstantlally
f6f5&<{§ied%6|§a££q‘é& » off ?rﬁe fﬁ?éaniPAre athig mapl ﬁepghrmalaﬂye

he apparatus may be Iocfat edt
thentagelausmnf:alﬂh% Uéﬁ@l f§tﬂof kRt dave bq%a'iemcfvieeméo% he

har %‘?éb% e a G mm maBtsereen filter
S&ﬁf naqgj re%tﬂﬁ terny%I% brg are ’r?ot di slr od ed
eswge 1n|1m,ugf$0| be u:oaswnucuad rtayen@@Ier wedprd Plants e rffective

ste Pr.ef er y t
EaTagr ot Sdntand BBy RS Fr%“’es?%ﬁ?éﬂaﬁﬁs?“n“ﬁ&ét
off liqoids adr to 3otre, degvenhelp0n phrsassind|iddded to reverse
liquid flow The arrangenment of Figures 3 and 4 is
such as to provide an inline flow path which

f edpelctst Gt tae prbéﬁalmtnvahhcyn gambmn tespuibed foly ovay eft @xammeat

IS permt ns, [ b h
r%‘l’g?%g thPBldl'—t?%ﬁﬁ’%(e‘i'a th?ﬁ' d'ggatg)ﬁggangeae@e%ﬁ?’ kﬁ? ffay'bé
I Rh& tHansto Mithbet depetingprarhale stopeithseteanit i al al i gnment
wth the top of the fibre filter 22 of the second

gravity separation chanber. A nonofilanent sack (not
shown) may be fitted over the entry of the inlet 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
substantial ly
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bi odegr adabl 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 sta e may al so e constructed to enable
vieensaldaisdatresiicalicd f ect i vel y! cannuflage the system
and may al so assist somewhat with the treatnent of
liquids, or to sone degree help in processing |iquid.
ﬁcts of the present invention have been
descrl ed by way of exanple only and it should be
appvﬁ@paml@jfor saparatien pf @qttar@ﬁ@n&nfdora@dh'q%rﬁélwaﬁ@us

ggﬂ[ngﬁ ﬁ@ %\9%%Eal?s%@@ﬁtn'oﬁgnéér%rﬁﬁdh@sér%@ﬁﬁltéhﬂé@@é‘

ation Appar at us
for ssidpacegenofiiltef memsamen@mm foutwt afrpmgusial,  dayikption

appaL at uﬁ%ré %r;B]r' sifg \Aﬁ‘legé’lﬁvéél(?dgc?é@“l ﬁﬁ@lpz?ﬁ@édsoﬁ\cmgs

andSg§PYE t el neans Screen filter means
r ec@iovilgrgfilret put from said gravitation 5 separation
means, and wherein said screen filter neans incl udes
wool | en fibre. 2. Apparatus according to claim1l
vwerxpparat&se a@éc&tmlhlgabl ?algi 1swpa:reat itheen gravitatienal reeparidion
at | east .one, wo e i bre er.,.s 10 3.
AppH}e&PEé”Cé{-%rag r&e yog‘lqﬂ ﬁbr%’g? e%%g? ‘he screen
filter means conprises a conp05|te of woollen fibre
and one or nore of the follown onentsflér?s
eans

pb| HpPagiHse RECPTRTe to 1aaim 1) Wisr @s SEieEPe"

ot C\E Ebfégsh%t tSmpb&fee of- waNNBAT Aires aR€ CoHediongmbre oF ahen
3 erein the screen filter means conprises a

confadiswing esfmpasenisen fi bre and two ot her conponents in
a () polypropylene fibre

(i) polyester fibre

(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 fiiter 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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20 ratio of approximtely 80:10:10 respectively on a
dry wei ght basis. 5. Apparatus according to claim?2
wherein the filter of the gravitational separation
means conprises a conposite of woollen fibre and one
orConligaied Sphafnfxlbhowi ng Conponents: 25 (i)
pol ypropylene fibre (ii) polyester fibre (iii) other
synthetic fibre 6. Apparatus according to claim5
gln the filter of the graV|tat|onaI 30 SQE%ration
meanSPRYAP 88 ANEoth ' Te S0tV 6N | BR PFEFR f\Re"s

ot he&orﬁ@f&@rheﬁmantwo"ascfaén s, mrmgrﬁaye&y 20540 1Re
respectively ght basis. Consol i dat ed

Spec‘i“ché'ﬁ?io ﬂlo"l? *f’e “ﬂHEatP%T i dording to claim3
wherein the screen filter nmeans conprises a plurality

of screen filters, each progressively denser in the
dibr ARRABALSRCEITERSP Claifa 1| Whrret thRdk asref eseRef the spreen

Appafi@idiare R 19/droawidtdd Bhd/oresBEd dnBfr frRfeeSad/or

each of the screen filters are carded and/or tw sted
and/feltedvar ped and/or knitted and/or felted. 9.

Appar at us according to any one of the preceding clains
configured to 10 provide a circular flow path for the
| Bquipparat0s apppdingttasansiceerafithg precesing daensofordigaratstol

t he%r&\%g é%g&ﬁgr Al ggtﬂ\ﬂardtﬁe i@duynaking flow path for

i qui et ween I'hl et and outlet. 15 11.
Appar atus according to cIa|n19 wherein a series of

c ecte conce ntric circula nb i ded
i A og Sl R e RS
t he aspaRIAY fibiM datif fdmmmmdaeﬁm@arat alfynag Gosttinagotiet.
claim 10 wherein the chanber or chanmbers 20 housing
the gravitational separation nmeans precede the chanber

Of1.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.
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chanbers housing the screen filter neans in a linear
sequence spaced between the aligned inlet and outlet.

25 . 'a 30u. the ~ seFeefgr i ..t i i of 'the
aFavi zati sl g nsoi i dat ed Specification
éé?%ob“ = “"? ‘}m "e 165:0 | east means ehaRgbeF

k9el bi di ng at F' 15 |tcrat|onaC|I scFrai-crciv~ation r
chanber chanbers and n filter rTyreravnir~~r
--real=r" ms chanbe. the fil+e~ @ '

caj- zcrorrrverak brS tg s~rC

OR—raan SESES VAV
- oG

S - "2 ! G 5 e
| east tvvo, connect ed r| mary chanbers Whl ch ope rate as

48. 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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gravitational separators, wherein a first chanber has
an inlet port and a connecting conduit to a second
chanmber, and at_| east two connected secondary chanbers
e&csakEarAPREC B30 a sceeen filter conprising a
conposite filter material, wherein a first of said

- secondary chanbers receives output fromthe nost

Consol i dated Specification 19 downstream chanber .and.,
the nost dewapistaeafanCdaiaid stg%oﬁ'lﬂ’e# 0%%'"5%%?”3 oo

di scharg gat athrhbeitighchirdes Appasdaiqual. accor ding to
claim 1- géci&é‘rdmdﬁ}ler ein the tvvollbpri mary 5 chanbers are
connected in series, the inlet to the apparatus

feedigng, i f LEShdiRg tbheaipy kganywedambeestwshpiihays
theﬂ%%é@%gﬁﬁ{soééﬁ I_ éec_ond of the two gri m?r% di
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24- 16. Apparatus according to claim 26 15 wherein the third primary

chamber is connected via a pipe to the first of the secondary

chambers.

22 17. A method of li'quid 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
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24- 19. A method according to claim 22 17 substantially as herein

described or exemplified with reference to the accompanying drawings.



