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wo pepsiodys7and i n particul ar,

SEPARATI ON APPARATUS AND METHOD TECHNI CAL FI ELD Thi s
invention relates to separation of contamnants froma
t hough not sol el y, PCTYNZ2004/000170
apparatus and process for this purpose. BACKGROUND ART
Separation of materials fromliquids is a relatively

{or overent SEPBRAFON BEFARBEIRARRMETHORer .
treatment systens are a constant ongoi ng subject of

research and devel opnent in order attenpt to refine
t HeCPNICAdsEIELIBed to treat such liquids, with

PGS afthrion: BiREs o S2pp ok EPcomthiitertogtarm ariieadend in
QPartie@er, IBo e Roesol Sl Ot AN BpBA LR F)gcfde%@f&omi’sf purpose.

networ ks, airport runways, or Industr manuf act uri'ng
operations, which nmay contain hydrocarbons (in

[ tapd eum hydrocar bons used within the
f@éﬁﬁ%@q’ﬂgﬂﬁ. es), insoluble solids and/or heavy
r@édration SofofrizReridl aibme flqiiifls Oldar rdltivaRe twéi &x )ored and

envi ronnent al di scharge operating conditions and/or to
dlavelanade teghwisal Higld gn owhighninapieaements tare ncontioriely being

.00 [ t ' t..ln order t.o
THANET MOl Rl RN aRe 4 FRsnt choRS Sybidet of
aesedrenvandrdeadiopmend in byddryatteripPRY RIfRESthar Sroebs&ds used
utilised. These separators are based on the principle

dp HBgkfh dauigar With dartieulat ifoeus daine o usitplifvieg eand
{88,005 SHSRABE e ot bk Bapill ahl L cs

heavi er than the suspending liquid. This is
ﬁjég@e:ﬁ;lo%/ Hgyiﬁgat%&clmn %§|0 t%rrl%t water Punvyg%f Cflﬂr]orlnt rc;asd 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
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
which settle are then typically removed from the floor of the vessel by

scrapers (or similar means).
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wo ems®ohosfé ank or chanber) to settle.

velocity is kept as | ow as possible in order to allow
the particles sufficient residence tinme within the

whi ch settle are then typically renoved fromthe fl oor
of the vessel by scrapers (or sim/lar neans).A nunber

e R AP SR RIS B Hihe e
hidkithide the WaviRlleSiRodt ForfBthe Mqlid; @BReeeBblen this may not
particul ate matter, especially where the remaining

pnove pb panicsiate raaitereleppeeially where g reraiaing particles are

Ptabyeli o e, Brhafobiany R s B8 JoliBnege o
paseiatéged solids (these may be fine particles) may

then be subjected to renoval nethods such as
preci pitation, aggloneration by the addition of

I tii St 1 cal L N
CoREfEh P PRSI SPa Heffinhg Jghieps i e may
pecimnipadticles)essyr thehybe dubjéctad i tonremesuzd , mathadsr such as
other. simlar known particul atﬁ%{iemva

hods.
PracRietionst as@omanatioT. bsr tec AiiaR T GbrGRETTa agegts,
it ] | b i O 1N
B P GRS S o

fresshahivat réssure otypesfiltratioh aneafs)| ahdloghother miritan &apwn
al nps%always after a period of filtration there is an
pAticHRie removaldnsiNedSur e drop across the filter as a
consequence of bl ocking or partial blocking of the

filter elenments); assum ng constant liquid fl ow and
pilles systemd, rangleingraiticulaesgreeodype filiers; baive tiadifjionaligibeen
reven erials of j

ts nat artj.cul ar.sjze fro assi.n

RGN 1o NAYRE BRI BIRTIFLed e fHEqel WBICE BRfRbly the
Fé§i§t§hce B et fsVednstartUahnbiidr o1 pratiey| dendst HivEyPhfter a
pre-determ ned gap size through which particles of a_
pebd ef filiiation tagrepa sy, inateiasetin theopressure disipeacross the filter
45 eaatcghsesa&eenc%agf B%tcking 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.

It may be advantageous to control the size and type of materials removed
from a contaminated liquid feed at each stage of a multi-stage separation

process and improvements to the overall system for separation

The part i B¢ ENZ2004/000170
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Separation of conponents fromliquids by electrostatic
attraction has al so been used, however this typically

whamshs7eli sadvant age t hat the system requi r eSPEI/NE2®@4/000170

conpl ex arrangenent and chanber configuration in order
to contain the separated conponents. It may be

perfouearde, Gnedypem PHAtSHAN Dl i PaRaTaid AT e
f [t -st ti ; [
Forefyed sl §F SoBRRAR, U BEas R, T WET EE be

bﬁ@@rﬂa?éo@@t 85 | ebrabime! ea t pulbes ephr sapataiion adpeétations t for
the re

ative control of separation, ulg be desi.r.abl e.
prhaRgeh FepABEOR FRRADIGEB LA SRR GRICHET 4he RRERt Jpvention
iogggcg\ﬁcﬁéf ?.{Q%és’r%ﬁpﬁtailpggﬁatbgranﬁmae{‘ﬁ%%&ﬁeﬁﬁ i @atment which

an object of the present invention
9l go Qitiledsteme atayoovapps addressmgdther akzoveeisiges, gind/or to
liquid treatnment which wl| .go at | east sone way
penade theaingrey Wiy a H%e%QLBW $ssues, and/or to provide
the industry with a useful choice. It is acknow edged
that the term' conprise" may, under varying )
jituris s dickhowiesigetie that rthbuttern wicom@isehemayn erdeusvamying
or .an jnclusive ni ng. . For the purpose of 1 .
Syisciations, Pe At e cheh a1t P DEVESF B nghaVE psqning.
' baif isNeHERifRALIbACAMS UMRsERAREMAGse nbtedl, thdBsrm
iFt%?\)r{np% Paﬁ)eogt%a ethlsto ngg{?tlgﬁ' %I{rﬁl usion of not only the
l ¢rhprisel ahadinfeates antinclhisive miepeiRgl v ieftbateii vel bepiaken to

Tean i Mshian vt oGP0l fte TR SRR pRAtY WHEH t directy
&R L But Also WBTREF AbRBpetified Tothgonentd ot blemdris. offdis

or nore steps in a nethod or process. DI SCLOSURE OF .
IraNENaTe oMl Alpartet used ovharethe RMHEaNPRSAsk i AAMPEsIng 1S

gt sl of s ARTE VAR RS AT e rdbess | o,
nmeans,

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

(i) polyester fibre

(iiiy  other synthetic fibre
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wo poosme9sreans i ncl udes wool | en fi bre.

said screen filter nmeans receiving output fromsaid
gravitation separation neans, and wherein said screen
Pr ef er abP@T/NAZN04/000170
gravitational separation neéns includes at | east one
wool len fibre filter stage. Preferably the screen
filter nmeans conprises a conposite of woollen fibre
and one or nore of the foll owi ng conponents: (i)

pp}éf@rra%ﬁb’ﬂ'@ﬁ@cr&'éﬁrf?ef ' 'efa)r/w@%d(ﬁﬁs%rs éicpfrﬁ)o%it.éi% gsgcécﬁl%h fibre

syntheti'c fibrePreferably the 'screen ter
cantpr ivees otherorgpoyianentss nodd | Eaiof i dfr eapminoiibnatelpt 188£10:10

C onents in rat.i o of .approxi mately 80: 10: 10

r"%%%% vle\t%m ao‘?fyé’v%lgﬁt B@Si¥ht basis. Preferably the
filter of the gravitational separation neans conprises
a conposite of woollen fibre and one or nore of the

f Rneferaplyg theo Mfenaft the gﬁa)/itQMr}erst?garaﬁim fbm@aug* (c;ph')prigles a
I . i b th ntheifjc fibre Preferably
PRI Lo ipb i g ol orrhpre abihiedol maarmoonenty:
conpri@es gpdipsep§iche fke Wool 1 en fibre and two ot her
conmponents in a ratio of 80:10:10 respectively on a

dry wdilght Rsdyesier fibref erably the screen filter nmeans
conprifses j screen filters, each
progre@@i vzqtﬁéﬂgﬁghé% ﬁnghe direction of flow of the

liquid than the next. Desirably the fibres of each of
the screen filters are carded and/or tw sted and/ or

welefrrabbinteofilten of ithe aravitatioraé| separatiane iegaitsl gomprises a
%%cfsﬁ#sof'\ﬁocﬁ%ﬂfﬂbgg 558 th8 RHGVETRpSnéits F'h3%htid bP¥0:10:10

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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the liquid. Alternatively the apparatus is configured
to provide a snaking flow path for the liquid between

warooaloogned i nl et and outlet. Preferably, a sepCENZzf04/000170

connected concentric circular chanbers are provi ded
whi ch house the gravitational separation neans and the
screen filter neans. Alternatively the chanber or
chanbers housing the gravitational separation means

PRESABIY, Raid BaelAriiRl neHEPSIS pRRIRINE é%@;ée% ﬁlﬁ{} means
I ween 1 he

filter nmeans in a |linear sequence spaced be
athagiker on| daralerrs owblobt isPoef anealbycersteic dwitle r 2 egravitational
a screen filter peans

fil .neans_are proyvi ded i ] o
SeariRiorE MEaB cunie &b pRaBbas df cuhistnerid aipvkational
Hepardtin Meahs HpPpfALidan means chanber or chanbers in
whi ch said gravitational separation neans are

provi ded. Preferably, the direction of flowin the

iler,. mh hanbers | i
THERAADN, e ABRRBR G PR, SORER: FlaiameabBamambnt or
rmamabmprogfe phashircstiofof fishakltie _rél}iféh iBhit ep%{;ation

gravi tational separation neans are provide eac
VRS ahamBebor eeaimbersy especti ve gravitati onal
separation nmeans chanbers, adjacent one of which are
connected by a conduit extending from substantially at

tFhrefdrabiyi  pBualitpof gﬁévit&tibhélséep@h@ﬁmﬁﬁqéaﬂsSd#ﬁ%iréﬁ&éé,' éadch
at. the floor of the adjacent downstream chanber, and
WheWBigh araodrovided rigarkespestive agrafiatiosalp seaaiationneaeans
I Sdi i i ' rt. Preferaply, the
chabrs SgREaL 250 ofiof A Nefiellid by A SATP g
frears substantialiyeainthgi liquiel surtagesofch fird@hahiber uglisiBs@htially at

Least one, screen filter of said at | east one screen
fhe tfféw nghile c@fﬂﬁ%}tsda‘daﬁ%@nt eharsber,vand hehetgipia most

hb@ﬁéam gravitational separation means chamber is provided with 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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a gravitational separation neans chanber. Preferably
the apparatus is configured and arranged to, in use,

worahostedsme a static |iquid head in each of sai dPCT/NZ2004/000170

gravitational separation neans chanber or chanbers and
screen filter means chanmber or chanbers to such as to
mai ntain the fiJter of the gravitatijonal separation,
nlélaﬂsf%gﬂ‘&rt%QeQLrtE@nmf’?W% %P%hll’?g?a e dise 88idy t9 gomprisg an

sapsdrafils ik képa\%&ib@%f eeﬁt%hghgﬁks!fgarﬁ i S *?ﬁélu&'iﬁg.e“ !
the invention may broadly be said to 'conprise &an
apparatus for separation of contam nants fromli quids

i ncludi,ng: at | t t t ed hanb
whi ch Ypdiatte S GPANSTIad | BHANNC cpiAmPBEe Whisler aperate as
first Qﬁ@ﬁ@tﬁndﬁ%‘épalﬁhtgl@, Q\Ll}é?@@taqgtgt ?h&rﬂ?@lf&%é% inlet port

conduit to a second chanber, and eas
connecnsta $epbaeking cathritorssecnid chepaber addby a
screen filter conprising a conposite filter material,
wherein a first of said secondary chanbers receives

out putatfieast 1t cBRAéctEqWREbhEAR ShATTBETS 586a/%&d by a

downstream of said secondary chanbers di scharges
t r eat freenfiiter. compriginglal gonpesitefitematarigl, ethemnbtiarsfirst of

are cqpec ' erj he inlet to the apparatus

f eedi %gldﬁ](;?ntsgggh&?&stéh?n?é{g o{auit: () c%%terggmhi ﬁW j gost
then aipwiestteath chainber 3RAaNE radstidvisieaph OFBEM secondary
chanbers via one or nore pipes configured in the

nat ur €h@Mea(sdiscbrgas treated digpis. ski nmer to al | ow
transfer of floating material fromthe first primry
chanber to the second whil st maximsing retention of

refdrablyt thegweepdmatyecharabers are. cdtiricesdll ¥eiidi the inlet to
e%ggar atus incluydes a third grl mary chanber connected
t

EhPasits e piNanary ackahBeie primasnshambess avhichpés then

e . r C
RRLEE) bk SBEAALHIR: S WNHENPERSHOBR! LGRS 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 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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material fromthe second primary chanber to the third,
said third primary chanber containing a conposite

wo eiwseodsié t er for the adsorption of petrol eum PGTINZ2004/000170

carbons, and the absorptiorn? of heavy netals and sone
ot her suspended parti cuI ar material. Preferably the

h
i Sbfl Dr{RR asbeedis yenianansy Proadly be il de asist of a
?ﬁeﬁﬁé& oftl id ;ﬂ*éﬁfht'l S udTRY PEeRMYioR% é)?gargtug% %ﬁdt&ﬁly as

a nmetho I d treatnment usi arati
dppamlmdmn thetfn:s’raaapeat Ispichmettest cornprdsing thdﬂetépsrcjft
aspect, said nmethod conprising the steps of: (i)
transporting the liquid to be treated to the

gravi g@t' OfdhspERHIAGatH NiqURAS B@dtrQét‘é@‘ﬁ | fhe ?F@wta los1al

liquid, and (i1) transporting the liquid trom

to the scr&epafatipneneansaand pracessingtbe liguidaanmdnt and
t hen di scharging the liquid. BRI EF DESCRI PTI ON OF
DRAW NGS Further aspects of the present invention wll

beconal)appﬂbaapoﬁnhg Thé MQuHGﬂrémvgté}g (lylﬁsiﬂ{el 8dreen il ﬁﬂeans

is given bé{ exanpl e only reference t
t he acconpifyH belijﬁf%%ﬂﬁj& angd tagn dwcharg;mg thelliquid.

illustrates separation apparatus in accordance with a
first enbodi nent of the present invention; Figure 2 is

BRIEFIBPESCRIPTION QF BRAWINGSAr at i on apparatus in
ccordance wth an enbodi ment. of the present
?HUEﬁE pshects; ¢futhe Bresenk inyeation vl ksicoare gpperenitfrang the

TR S epudr e I8 Mvor i taBf of RBEmRyE i, e win

réferesicedbdle aocdémpangng 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 OQUT THE | NVENTI ON Separati on
apparatus configurations as shown in Figure 1, or in

wor@anes’d and 4, nmay be utilised in order to BEPAZ0&000170

materials (or contam nants)8froma liquid for further
use and/or treatnent. In the draw ngs |ike conponents

b [ | d. ; tlined in
A B0e8ss anatinedindibae.L Enabs peadaedhas s Bealent process
iBatIRGid it hridapyt fed.d
e s RHER b Y SR 0 RS Y o
resuluidianlipuie dutped streamaiincludingeed woed cntamiriamd natter.

whi ch nmay be entrained within the liquid feed 1 may be
materials as are often found in typical run-off from

ContarRian® KhicRim&AP beSentraiAEE LWitidh tﬂ@elfcilfiél cf?édof may be
manuf acturing processes and/ or from nuni ci pal or
Mmaledalsias areanftamionnd iotypicatiruaroff facinl road eetwéiks, airports,

L I i ncl ude run-off i11age.
TR ot i o B i i rofiSsdhandlos £86 mibicipayor
fdustrizl agicheeasd or dimilar datilitiés NEbP sS@RMIAL thitheE§ also
sorts of materials froma liquid, the apparatus shown

inslydeygtHneoff osrepiltaget frempbundassondykad arasaaredindrthe bases

gﬂﬁe{g‘f"%fﬁ%@aggé%%%d herein bel ow may be used. The

am na d by the present invention may be
hydro carbonaceous (in particular petrol eum
hydrocarbons), insoluble materials (particles), heavy
Hetosfer ta el oserasaleathess seds- poinatetiglsefraat @ iliguid, “the

SehotAEhGynd Pifle PEHERLELTGOLS ot MBLLIS BrER0IS 2
4y aescrivet sersirebdled malibdsusethese may al |l be

typically found in stormwater runoff fromroofs,
roads and paved areas. Preferably, the system as

DR COSARBRAAS Kby fathd o ola BN, HBgL g, maro
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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The contam nants may be separated and either
di scharged at outlet 2 or sent for further processing

whgoossre met hods, for exanpl e nechani cal, el eBtT/NZ2104/000170

or chem cal operations. Preferably, the Iiquid output
2 fromthis system provi des a useful separation
process which operators can use to either hel p reduce
t he Ioading pl aced on rmuni ci pal treatnent works, or to

Ap%bﬁt 2l MSHT i ehR &y %awaa&ateﬁmeﬁt%@@éamaab@cbn
IS C

I qul ected froma catchment area, such
ampodi nuporEly systevay regd sewers, cpdlveayveelsctiops mnmh;ransported

(BRbieRs CaeRsERST iRl Bavieso-BF ol Boe BlmiRReEy. Reeraien
3 %re?ér%ghﬁhhé forin bhgettitig8eparawdrt bhé}ﬁbéqgﬁs atn e
chamber(s) 3. he gravity separation chanber t he

ngIty:lSlepatﬁthtnh @hammr d3i epvelosttybely the niguid ey, preferably

however ared t t

RRLIE. SNV P MoBledr danpl, IR M Rbnal Rhe, ravit
depaldtBrORe c@hﬁg@ifdti@WSoff Bis gRA®ba! iy imedveddaric @albwe dor
resi dence tine particles to separate and settl e.

geaesally regusederespirertiesislengettime er Papisdesripitsegprate and
Figure 1, the liquid feed to the first chanber 3 is

ﬁ 'aIIed preferably at a position 4 | ow on the
chanber wall 5. The gravitational or settling chanber

Reertingrecge SPPEEERAEA T SHLOAITETY G T nidy aid feed
t§ et?lgl @rgg chgﬂick))%?ej‘ﬁs ‘ﬂfk‘fél oﬁ%é%lf%\ﬁhac gﬁé‘lﬁﬁﬁ & 140 on the

exanpl e ave an open
cﬂfﬁ%k?e_rtWaM &ceiThe fiayitatioral dobsetilimgt clambéoi divided into a

S, PRl Bl Do e el o et
o lét(r)rllmknﬁ:éri rﬂ%? hg%}rél{/‘i?gd zﬁ@%%r’r\trblﬁge{éeoﬁﬂﬂeﬁ dr& BaARSEedin sBHés
by, for example, conduits 6 which have an open 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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within a downstream chanber, wherein the outlet port 8
is located at a substantially | ow point on the second

wae b@sioess7eval | or substantially near floor | evePCT/NZ2004/000170

Conduits 6 may be referredito as 'periscope riser’.
The peri scope riser configuration allows for materials

4 i 180 it BB it esh a1l Gelaregt Rikesolias back
b @fié shampay 3be aggl onerated or individual particle

matter). These buoyant materials are transported from
gravity chanber to gravity chanber quickly, whereas

ls. tend.to fall t he floor of the
AR BT Al 2LickBerfineved dni tiessRrusaitadge nex
dodnstrearubsgavit | whémﬁaved thrsom Ailsivd | ORIHHRY available
mechani cal scrapers or the like). The periscoperise

rRigntigndeesidanogdémenfer dhe monebunysint gnatierislst i WIafdhe’mt settle

O < PRSleLOihe B nkidhged sl L doukS b BNt tnron-

bemyardwmlshaEaﬁmgrthé iligMidchaiipate, tﬁ@k&l@éﬁd@“ﬁmé §Ble is

vai | bIe retention/residence tine for the non- uoyan
%ﬁ?e’tﬂ Heaced, (@hi e suspastdeade mass. obapatetiahgvithin tthe  liquid

mab%{dﬂgﬁﬁta %g{;&? H&%ﬁégpv‘”h buoyant to nonbuoyant

mat er | low rate, the residence
time available is also influenced (as the suspended

ss of material within the liquid preferably reduces
%Sﬁew% RERkEipn ehﬁ”%b%fr%ﬂﬂ *gyraﬁ@@ammtzmremmnn senes

as shovvn '
%f)gﬁ‘lr e %ﬁlﬁagf@ at i veﬁ%(tlegllyap?%ﬁlfbaés nRADY 'riq@§ %\% is
necassans Kapyovide pnoaﬁe&nvem@bfatdn g néRRIc§RhOMaifer from
om the_contam nated |iquid. The

tE%” 7 $ i hb'ggn%%lﬁmﬁ PbRhARNPEeR CoBligiration enay Alse be
SERMRH @fné@ﬁaf‘ﬁ;???é%‘éﬁem "HEXIARER HplePAnaY YR to

to be treated
be treated (ms.s-1).

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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The first chamber 3 may also include an overflow
conduit or facility 9, able to engage and cope with

wo @aioabsme©t bei ng processed, for instance duri PQI/NZ2004/000170

mai nt enance operations or when inflowto the system

exceeds the processing capability (this nay be as a

result of .increase i stance to flow by the screen
oo die

PENSEPRE  UpRTc o wrg besiflessas §ee neoessany ferr igravity

{ r ituations, the liquid
%S)F/)g%ro?leéﬂdy@lggte thoa ﬁ%?ﬁvg%vessel and stored

tenporarily until it may be processed. The first
may al so include a

"Bifout o 306 12teF FEHRE uSinnibe b Seagratie fhambars 3
i3 efg i%odlgéhélrﬁbé ﬂ%ﬁe?ﬁ@%ﬁeﬁlgﬂr Jgf‘st Sré&é@{jflﬁéro%amber

ath within the chanber reduce |11Q
\ﬂél focifingl theatradot andrprocessing esior by flpbhtifschaigeoaﬂebtlet 2.

hel trol
Rt dorShtufes el Tl o RRTa Fratbeirid eircpispdedioe i the
diréetfoﬁ ©ff Scheen filfer MS| dRRC &ctddiP fﬂi@FecﬁSﬁﬁé/rsf 12 _provides

gravity separation of solids from buoyant nater
?ﬁéomﬁ@ﬁu@ndfpf @bsortign eapatilticsd a‘ndomayheorglpasetqr include

TERIER" 148, IOHECY” rie B Pl BE0GRA s 3 e
Biranbed robamns (Md1@fﬂ4le‘ﬁ§' 16 W)Hﬂé e éﬂngﬂilyep to contact

scharge at outlet 2. Baffle 19 ensures t
ﬂWt dayid oerEhAR I fram the grauibe eparatioovstage thearul rreayt effect

ShnAER LS Pelee R DELERbbE 5908 A4 Gafines
withinnthe grawityi separatiomatagts A%@|dtesr f)éﬁfc%s Q&l@ueaf witR"tfe

en filters 12 and series or parallel arranged
@Hﬁ pUspension gr ag goluiegs, 16, 17) may be enpl oyed to
contact the liquid output 10 fromthe gravity
separation stage 3, and may effect contai nment of fine

'ﬁhe tfibeé esegofor thd fifearstayes aiay) indRIdeavbBRSH fiBRN WHIdEHas

ravity separatjon_ stage, and ot her

tb%q,q Itraa‘g%de &or exagiet 8 worllen fleece is scoured, and the natural

greases are removed leaving 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 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
fibores have some ability to absorb materials, whilst the polyester is mainly
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whe@s/ovrseat ed (for exanpl e,

l'iquid in suspension or as solute. The fibre used for
the filter stages may include woollen fibre which has

scoured, and the natural gneases are renoved | eaving a
fi bre capabl e of absorption of not only greases and

il I I to be carded and/or
RipStied %na) ¢ lackion: aariia) Giles! Bndceounse; Bieaiinlp Jeqards

nce the potential liquid to fibre
%?%%pg[bégﬁtfﬁﬂ%ﬁﬂgﬁfl bres are a scaly material, such

that each strand of fibre nay be coated with Eoloks or

I I t bbi to he
35 SRASberitalien SrIE R Tl VeI (Bpenico ypon the fow
Giééuﬁéljﬁéﬁts%ﬁi ﬁéw@rbdhﬂltlfdh% bF *ﬁé@éﬁ&?‘y n*i’?teh?laéoﬁtgmment by

particul ar ro carbons (especia petro
iyl fideesr fﬁ@mirs%edmut being neatedi t/hdmtnommwf ithe &bref blenes and

Fosor? S J1HEe SctuBSed Ry miad by ReRRIE iRt lcatiop to
wpplitatidry Pas T rdyuretiBt 8rd ahfay, F@éya m%?%'ir%‘be By f ei}?—:\é::ﬁic

some ability to absorb materials, I st the poly
icontaminBDis: being dargeded ferefanaayall cﬁmvna@wilqmd rledt exampleg a

SIS0 LB R ol P Bl opd BF  Beben nfigrey 03t
pelypnoibyigna raerotfitge MOV drea diry ERIHt HadRY. | i qui d

conditions, or necessary material containnment by the
filters fromthe liquid being treated Add|t| onal |y,

AP e ChERMRIP TR 985 S HLECS SRR
rIéQplrr eHe @J’Bj'ltllﬂyi)Df leylﬁbwmh@%hcbboﬁégte‘? H@%ﬁbéed (to less

targeted for renoval fromthe

L b hP S ek s e 120
e
T i e

10% by dry weight.

The flow path of the 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.

a wool | en fl eece iRBRCT/NZ2004/000170
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wW@eogo0wpsy| ene and pol yester

For exanple, generally where nol ecular solids are of
Sizes greater than 120pm the quantity of

10% by dry wei ght each), and where the solids are |ess

than 120pm the quantity of pol ypropyl ene and
p.isi . m of 10% by dr

SR Sy G RRN st Bnd T@imar St opscreen fiter,
fwitH @leSsdrées ARBrst May Hae HPiPerddsiid dEsreEYs f{b'?é? density (and

particles, or other” contam nants, to tontac
viieReed comméexityr ofosaremolitet flowopathhior fthé tiquld beiag treated)

' h | d
ST L Bl G0 bl DR CL e
liltgts ehayapet progréxaiviip HeRseethat toa!t ré\'iioﬁs %@Sﬁ%@h fsgfeen

further processing, such as by nechanica ectric
sthemm@ere amene seeseady filtey iotised. Siiiet dénsertthe dilternbecome,

e T
icbhtast itiaé dibré rarfd per&miainaad B an%i&ﬁatﬂ@”gggﬁgﬁation, the

m ni mal._head loss in the system and provi _ o
SRiaenafilter stagesnmayr bat ernfigusechgnd/amsizetniat iallbw liquid to
[ ' . ' teri,al s, such as dro . ...
bl 180048 350856071885 T Ul i SR MahRod oine
bfftl udepasuhget ovdrsihensdreeh hasy Bea Sesieepillidyt & redtickhthe

t he Eﬁ een filters may have an increasing degree of

PPetiRiiyerrchaidg ahmateital almedycanaingd dy tlmT] scmwuloililtﬁrdmck
; O] [ T ol I en
g¥heRbiRa’ Whis Restlietiie) cifiaRos i Mot PedRRancitf the

eeeradl sybidnt.ers nay be progressively denser than the

previ ous upstream screen when nor e t han one screen
filter is used. The denser the filters becone, the

e i) S8 iRen! ikt o SRRME A LAAREI LS pe
eonfigured datfome ecoindilguaaahgemenhes shown in Figure 1 with the
contaminated liquid entering the chamber at 4 and flowing 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.

is reduced (to | eBST/NA2004/000170
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screen filter stages may be configured and/or sized to
allow liquid to overflow the screen filter in cases

wob@smosshe filters beconme bl ocked ("blindof f")PCHBNZ2004/000170

passage over the screen nmay4be a weir spillway to
reduce the possibility recharge of material already

Seran iR 2 ecule BhidRTaom Y oRlRY sePabR i stage
3, el ald usys Widre PRRICHNAN RoagaRasaldRing BRIGEA (Shas
Z may " b f f

and screen filter chamber(s) e configured to form
cooeimeduanad itgprovidge rsnadeantage im re-prevegsribe diquid maredhan

FugUaP deoP AU R chaRBaR . St yeovore

SIRRMSUHE 8AGNPIR2 pYovidé ite RIIiG ¢O RECYJIS VUt i, 2 G Ithe

to the flow direction of the |iquid being E{e?cessed in
B

saneers cliltesnstaget 4 éndimb eaither 1reagrosrssef 4 SRscen Hilter

oo Ao BN B ARRGH shrmpetEr S Bhpdively

usage and/or the option of constructing the above
described liquid treatnment process and apparatus in a

SloermelW ropy the- atasial yerpey§e by AcEIRers éﬂikgimihar §ngansafom
BRSPS ERARBERS S8 P Sl SRS AEL b

tbr laAufill $or ﬂhfjhe'i'Ctth'e‘ntl @&bt*;empﬁfiaﬁléﬂy;dsmmnnem mEyebe
apparatus and process na e configured to include
el@@v@!@ha&ﬁf& e PR TOPEIR et SR AnagT eatgent; for
t i d: L i sand refined Iiquid
%%%@egsgﬁ%ﬁhhﬁ?béQ&%%Fggﬁﬁnggﬁﬁﬂ@@s fl ow di agram as
shown in Figure 2 shows sone possible recycle streans

avai l able. Stream 3R iis a recycle of .| jquid fromthe .
Thaapbgradis i PoIo i g PRy Hgi autiallsndhsubEoledg tidal
AU B Schhfd, BnbadieRtlodtRsh hednfiinflbnts EBtitdinéd Wathin
occurred and 1't provi des an advantage to re-process
thiefilfer dibrel amdnet tisiodged, even though 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 streans 11R1 and 11R2 provide the
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stage 11 to be either re-pndcessed in the screen

~filter chanbers(s) 11 or enter the gravity separation

chanber(s) 3 respectively. Stream 3Wnay be materi al
renmoved by scrapers (or simlar nmeans) fromthe

A %«’r‘tﬁé’r %Q/%hf’éd[@ NofC Hﬁ@b?Fés@nt?’mv%ﬁtloﬂS l@nﬂ\e”%bsfé?ftlally
exanp be sent to | and for further treatnent
kﬁydeglmlab& raspect ny dhe efiiherlflmmy Baisemayerbe particularly

di sch d di
SRR ShiE the Yt AVE e e REred dgrn the
$ystahMBAl reagiré 'diépos’éh@‘oﬁBR léﬂh aaan@rmlﬂ o Setedh filter

pi pe work outfalls and subjecied to tida | ows or
slage hagyealsanke aonsiiteigdotss ey\abl%wﬁndnmaaﬁt tp effectively

e T

SHRfURIB, oPteEemdagreé helpdingitBcadting iddiggur ati on of

fibre prOV|des secure and stable adhesi on/ cont ai nnent
of contam nants, even when subjected to reverse liquid

At B Tn pRRRATTRER (B L8 il g, 7 o B

ooy emd inshyulgreabgpreciatied ehdtlmodifiedtRmst orat abigitions may be
permtted by the construction described above with

mnafe tersto w@hpubdﬁr@r&ng fram thesscaredhg@@dnt the inl et
and outlet are located in substantial alignnent with
the top of the fibre filter 22 of the second gravity
separation chanmber. A nonofilament sack (not shown)

may be fitted over the entry of the inlet pipe into

the first gravity separation chanber to renove bul k

solid itenms. The fibre filter of the second gravity

separation chanber is of the construction described

above, and is housed with a nonofil anent bag,
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which in turn is captured within a steel nesh
framewor k. A further advantage of the present invention

WO 3o05l0@953abst antial |y bi odegradabl e aspect of PEENZ2004/000170

filter fibre. This nmay be particul arly advant ageous
once the used fibre filter(s) have been renpved from
qegmr%_stem and require disposal (for exanple in a

t1). The screen filter stage may al so be
P.OnSAPPQFa% tBresabhativit bRneorithaiMants Ofr8h{ et Iid(lﬂﬂ)’ said
canmoufl age the system and nmay al so assist sonmewhat
wi t happryatusecomeprisingfa griayiiaiinnal separatioo meeanrs)and ahedreen
in processing |iguid. Aspects of the present ipvention
have o ea0S e SPIL ACRP LAY Sh ineansre e Ounit ffom ' said
shougevRatiGPRESIatbAGNERRS, aMHiWherdihi ¢ sarebrefitirt in@Bfs
may be made thereto without departing fromthe scope
t her igefudesayogentibréppar at us for separation of
contam nants froma |iquid, said apparatus conprising
a gravitational separation neans and a screen filter

ZreanAppa@itgs acc@eihd id tlaim newnerdie died girai\gtemiuhéweééraﬂbn
said gravitation separation neans, and wherein said

scr e@ganp indudefeahisasthenaweslien ibrediter skage. 2.
Apparatus according to claim1 wherein the

gravi tational separation neans includes at |east one
3ol Appaifatis eactotdiey tot elgim B.whardr ahelsorsswriilienomeans
claim1 wherein the screen fjlter neans conprises a
conpeATPESeF aAseMPesite | @ woalen dikée Andhone B rapre of the

fol | g : (i) polypropylene fibre (ii)

pol y@%@%i%ggﬁ%ﬁg? synthetic fibre 4. Apparatus

accor(@ ng paympopykna fivner ein the screen filter neans
(ii) 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 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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wo empoedsieel y on a dry wei ght basis.

conprises a conposite of woollen fibre and two ot her
conponents in a ratio of approxi mately 80: 10: 10

according to claim2 whereilh the filter of the
gravitational separation means conprises a conposite

f ollen fibre re of the fol
Ponpaeniatus @SpERg iPofphe  WigRln (1) ofte] dUBEmeans
f I br@omphség Bepiufaing bfsbc.féew Mfef?s Beadp Bﬁigﬁrbéa@v@l?%%!r@eﬁ Gn
to claim5 wherein the filter of the gravitational

sepaﬂﬁdlmﬂﬁﬁeﬂﬁi‘owwfﬁheéi@gldathabﬁMQBK’fe of wool | en
fibre and two ot her conponents in a ratio of
approxi mately 80:10: 10 respectively on a dry wei ght

dasi Apgarabidp aicedbidingrts Vsl g Wheﬁélﬂlthba‘lbmb§rcﬁfl gadhef the
screen filter neans conprises . a plurality of screen

fi1teqreenditers preoeardsdiansysr twisied andipriwrrgnrateidiiged

flo i quid than the next. 8. Apparatus
acc\gérqllrolgﬂﬁqoedcl aim7 wherein the fibres of each of the

screen filters are carded and/or tw sted and/or war ped

and/or knitted and/or felted. 9., Apparatus accordi ng
90 afpramiusAceording tcaay @geccpfahhﬁspr@sﬂ@ﬂg (Haims, gonfigured

%g‘éfrogﬁo@d%'é Efr‘(](:],.ﬂér ﬁé\ﬁ‘ﬁaﬂ?f&? tﬁ@‘lgﬁlﬁe liquid. 10.

us accor one of clainms 1 to 8
configured to provi de a sn_akl ng flow path for the

vveen an.al igned inl et _and, outleft. 11.
ié)pa}*a%@ U @5cardieg «f8 anwine A, 1, QB jcapfigured to
\‘;\zlng Qous%%}ﬁﬂmg’ flewChathUWorths MRUREbEWAE BR MigHed inlet

and outlet

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 according to any one of claim 9 or 11 wherein said screen
filter means are provided in a screen filier means chamber or
chambers which is or are concentric with a gravitational separation
means chamber or chambers in which said gravitational separation

means are provided.

5. Appar apCENZ2004/000170
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gravi tational separation neans and the screen filter
means. 12. Apparatus according to claim 10 wherein the

wa@ b@sioess7or chanbers housi ng the gravitati onal PCT/NZ2004/000170

separati on neans precede th& chanber or chanbers
housi ng the screen filter nmeans in a |inear sequence

aced between the aligned . ,nlet and outlet. 1 ,
R pahapacis abroriing 1,98 neRErTE et Hireiin hflow in the
wher géraehJiltdr RfdafRtHamMB&orBaRthers s BpHYdie® the direction
screen filter neans chanber or chanbers which is or

ar e obiiewin thecgravitational separadion sheansseprimbe orcharabers.
chanber or chanbers in which said gravitational
separation nmeans are provi ded. 14. Apparatus according

1%, chpparatds Waes®iiny tdelaiinr &£ Wieieinf a plrdlityoft f@vitational
screen filter nmeans chanber or chanbers is opposite to
t he aepaetipdnmeans| d® iprovided.geaoht et vaYeh ayephreMidesh in

nmean 15, r C %ol

T RS bR OB Ab BB SRR o o
s e paw@ichoarenaumimectecebp awondei extanling frowhsuihstanitally at the
provided in respective gravitational separation nean

ehanli@fid SUliCsCen THeCOAMBAT &, SuPatabateat do Bipo of the

condyji [ .t[?m ntial | . the li@uj
surfg@tgcglﬁ M@&e@@ﬁg& er&%'g éﬁ%s\{véﬁﬁgl yn{zgtsgt wgstream
f | oograpitatitvealasgparation doaamssd rohambehaisberovidaad witheari inlet
a nost upstream gravitational separation nmeans chamnber
is pPeided with an inlet port. 16. Apparatus

according to any one of the preceding clains wherein
the screen filter means are provided in the form of at
1@asAppamtss aeeordirig toeanyrens of theaplesedingctlaths g/iherein the

| east one screen filter of said, at_|eas e screen

11 CBFTeRBANET GRS AL RERAGH N 8% (] ok af frast 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.

17. Apparatus according to claim 16 wherein 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 state.
18. 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
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wa@ppanedsee i s configured and arranged to,

output froma gravitational separation neans chanber.
17. Apparatus according to claim 16 wherein the

maintain a static liquid haad in each of said
gravitational separation neans chanber or chanbers and
screen f&lter nmeans uch a

o At it s P EPREEoaR el SRS SadhSohdtBtec by

nmeans apdsdrBen Fker eBniprising a MOAiosite FRiee Fhateabl wHeteim a
substantially wetted state. 18. Apparatus for

separ at ffiest fosazdmeamdmmambm IrecRivess olipett finh ghe arost

o avi ¢ e PURSTREE SR ek RS St AefhstiBBHE 61, oSaic
an inl etse@@ma@rwlamb“e@@a%@hamsqwédm tid. a second

chanber, andat | east two connected secondary chanber s
each separat ed by a screen filter conprising a

B CoRnr e, aharet €LLRm JEFhEldh Frd i pofipghimbers
downaie esrnediedrireseriay] thé mlamuhécapp@tataarfwdmg ahtd a first

secondary chanbers di schar %ﬁs treated liquid. 19.
AppaPhthes PE@EsY ghambess whig s1thapnhepriested do the second of

pri ”ﬁ{e\’tv&@?@ﬁr@ &%ﬁqb%‘?é‘r\‘/‘i‘é:‘gﬁgl ol p‘ﬁies EOi rgﬁ&é&tln YRe

t he appara nto

chanbatuse \oif lanhnvertedh ﬁerlsmmaesklmﬂnélotot altove treneﬂarcdf floheng
two prlm,ary cha via one or e pl pes confl

er ? E d_
i n t Wateralufrenbrthen Tirsty grimady peham Ebetoslih%ﬁ?cq Wh'ls'f
al I oL, rﬁﬁﬁ{gﬁfetéﬁtlofn ﬁ%dﬁ‘f%d’(ﬁbﬁ?p%at@ﬂ%t’eﬁﬁl first
C e e second

pri mary r maxi m si ng
retention of non fl oat| ng separated material .

par at us accord laim1 furthe i.nclu
%Atﬁl r GPBRANS )?‘CEH ﬁ'ﬁéatgeg“#@rt he L@@?ﬁ)ﬁdﬂ'ﬁﬂg REMATY

chan@esAnt SortHiet&d thfPt'éesecond 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.

21. Apparatus according to claim 20 wherein the third primary chamber
is connected via a pipe to the first of the secondary chambers.

22. 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:

) transporting the liquid to be treated to the gravitational

separation means and processing the liquid, and

i N UBET/NZ2004/000170



pi pes configured in the nature of an inverted

peri scope skimrer to allow transfer of floating
worios0owlze f rom t he second primary chanber to tPer/NA2VEN00170

said third primary chanber 28ont ai ning a conposite

fibre filter for the adsorption of petroleum hydro

carbons, and the absorption of heavy netals and sone

ot her suspended particular naterial. 21. Apparatus

accor(ﬁ) Ng thdhspotin #e R Prbfh 508 ()hb'tHe REHEH Hiter means

chanber is connected via a pipe to'the first of the

secondary fehturther &eattpentrand:thendlischdrgingithe tigeiat ment

usi ng a separation apparatus substantially as

described in any one of the preceding clains, said

st hm@ommy sebstEntiflfy abemsreM debénbdd WMPPRSTEIHEE! RE the

liquid to be treated to the gravitational separation

e andCoMPIVEEE@WARES-he | quid, and(ii) transporting

the liquid fromstep (i) to the screen filter neans

for further treatnent and then discharging the Iiquid.

23. Appethat uscordisg eatiarhl 22 sgbdtangally @@ﬁéfénb@l@smﬁéﬁ or

reference_to the acconpanying draw ngs. 24. A nethod

accoxenifified vethuretference e dheaceampgnyiag Beawings.

descri bed or exenplified with reference to the

acconpanyi ng draw ngs.



