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Lrrrrrrererrrrrrrrererrrrr e e Consol i dat ed
Specification *166166* SEPARATI ON APPARATUS AND
METHOD TECHNI CAL FIELD This invention relates to '
separation of contaminants froma Iiquid, Hlﬂmwlmwwmwm
ar ot solely,y to an appa
%PS'%Q@*?@? p:egﬁ@ggﬂﬁpose. Bx GROUND R%T Sepasadst on
of materials fromliquids is a relatively wel'l—
expl ored and devel oped technical field in which
| mpr ovenment SEPARAPION ARPARATUS AND MEHIOD Hovever ,
treatnent systens are a constant ongoi ng subject of
research and devel opnent in order attenpt to refine

S sed to treat such liquids, wth
Eﬁ%@f&ﬁ%‘c% bei ng on sinplifyi ng and reducing
This myeAtibRredtds aseparation ofreentareiatintnfroroatliguidisand in
Treatment of |iquids such as storm water
Pasisulst thovieb,nol £olls e an aReayetisnd |
manuf act uri ng operations, which may contain
hydr ocarbons (in particul ar petrol eum hydrocarbons
BACKGROUND ART transport industries), insoluble

olids. and/or hea netal s. i ft : ' '

o5 BecelBN T bt 55 b Bl BapBren anc
%Oéfopbent%cﬁﬂic%nqiem i Qwiaich evigtbeermbatd apslicomtinnally being
nmuni ci pal treatnment works and/or to mnimse

emde._ori}lmm?mr, itigsdment sysiemecare @ FeRwaBt PRESINGHPWbIect of
mat er | L qui It

FRreh L AREOpHEh T o ARt (oG REMBcossos used
T@eﬁéatsena?aﬁqmids,allvﬁth Partedad focus Heeing i orci ghpliffing and
novenment of particles relative to the flujd, where the
frededng g @%@%ﬂeﬁﬂ@%@ﬁf‘fm Re-RAEIENt S05t%s novenent

is gravity and where the particles are heavier than
the suspending liquid. This is essentially a settlin
dpeatmentnof fiquidiscsudh ass stosmewadery rurafl fre@ roagingtworks,

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
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velocity is kept as |ow as possible in order to allow
the particles sufficient 30 residence tinme within the
vessel (tank or chanber) to settle. The particles |
FEErrer reer vierr vt vl vieelr 1l 1l *cooooz*

' fication 2 ich settle are then
@Bg@!ﬂ#@& ?‘gﬁg\@@é{' rl|Fomthe fl \g(;r of the vessel by
scrapers (or simlar neans). A nunber of the above
descri bed settling vessels can be used in series to 5

HhsSRet & 't;?ac?eﬁlyr RIPNRY FoRMid §iobt Bitle vessel by

owever even t not renove all particul ate
aerapers, (0£§Uetb$rah99n$\)here the remaining particles are
relatively small (fines), and particularly where | arge
flow volumes need to be treated. 10 Commonly

AhRiRber 6f theeabddveldebchbed seffhd vassals eahtdectssdln skries to
(these may be fine particl esi may then be subjected

maxireissviiie patiplegsresmevedaiony f&:il@wdahpw@ver even this may
ﬁQQ e%@\f@%fl ?Q{tfl‘)ﬁ %t@%é’ﬁié’r' s Qc@ a)(((é\)h%f% %@Pérﬂgln?fqeg%nﬁlgles

ani ca I on suéh ters (ut
érd tedativaiydsinadl r(fines), ahﬂeﬂartlcrtm:lyawheml lapge flswrwltiyps need
fi Itrat Ieéf means, and/or other simlar known 15
[be f'eaiett e removal nethods. Filter systems, and in
particul ar screen-type filters, have traditionally
been designed to include some porous filter nedia

Ernnenly thexsiorer bieeliquid pndiemaikisg singettied solidsotihese may

58VBis” Poaicler e R Pl Eed SR o AR s, Fliot? oo
Er@ﬁﬁmendr@gglameaaﬁort h f the esddifien aot offseuilstinge agents
| ocking or partial bloc %of the filter elenments

meshanicg BiadioRrtuah %ﬁucék¢ If Saﬂalllﬁmes@tﬁrea'd%a@@/ﬁépéher

Fr{é%haﬂfcﬁp redithre fé/ﬁ?' filtrafign %Qh? Bhﬁ)b?nétﬁel“’%l}l]rﬁfléralkﬁown
artlc ar siz rom passi ng t'hrough e

ﬂammateaembmluhdtrfddsw side of the fi I ter.

Effectively, such filters 25 provide a grid of

pre-determ ned gap size through which particles of a

Filter systems, and in particular screen-type filters, have traditionally been
designed to include some porous filter media through which preferably the
resistance to flow is constant (although in practice, almost always after a
period of filtration there is an increase in the pressure drop across the filter
as a consequence of blocking or partial blocking of the filter elements);
assuming constant liquid flow and pressure. In general the porous, but
resisting, media prevents materials of particular size from passing through
to the downstream liquid flow side of the filter. Effectively, such filters
provide a grid of pre-determined gap size through which particles of a

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

Separation of components from liquids by electrostatic attraction has also
been used, however this typically has the disadvantage that the system
requires a more complex arrangement and chamber configuration in order

to contain the separated components.
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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

@Eﬁﬁ@mﬁgﬁf’.@gﬁ@%ﬁ es a noreqconpl ex arrangenent and

er con on in order to contain the
separated conponents. Consolidated Specification 3 It
may be advantageous to control the size and type of
materials renmoved froma contamnated liquid feed at
each stage of a nulti-stage separation process and
it mpayobe racvaptageoul do eeatral thessize andftype of pratarialsremoved

B8 PR naBRidTeed =t RRCR SRS o0 ulidedfe spparation
preRasat and Vimprovdraedigsitoalthe. dverdiRysyitém bfer separation
advant ageous to conbi ne a nunber of separat.ion

_B%@?rﬁiaftﬁ% apg rtyp%?]ﬂfa'ﬁ‘é‘&iiaise%'ﬁépib&ﬁ%aﬁdl 'Ptqdééﬁonl to the
tetatffe QBhESE & sbP&rdtioRS Hiduld W@rk?]ésgféb#é.o. i _‘?ﬁé?ealso be
separati on apparatus and/or a nethod of 1iqui
adeattageausahtioc hcahibingel la guurabet eafs tsepanationayoperations for
addressi ng the above, i.ssues,. and/pr o rovide, the .
ShRrEeR, Sehdratar arblifesoftis 3 Blet Bt kTR Aiesagbimantin
{fohsrolRIeRe R a6 §E'pafm0(s aHOREa MBfHIdEF liduid tredtrRéhtoRRich
be attributed with either an exclusive or an inclusive
witlago atleasi somsr walidowardsoeddressingitbe aboyefiseuas, @nd/or to

ARy B R Rt Phoicd'e That TN I be' 1 aken
to

mean an i nclusion of not only the listed
components which it directly references, but also to

Bt ier adteiovdpdasd | tatc ottt scampEsenemey. Hhder varying
jgﬁgaigg&hé%.a@ éﬂtr,ia;tg& @@ SHRA NS fdiRe bEAMInG X highing.

npr'i si ng used in relation to one or nore
Borihe purpaseref thisl specificatios sandDirfetOStiRBVISE natw@NTiedsirm

arat us, f separation of contam nants_ f.ror
PR ae Shalhas A hi S mrATinGg hoglayift 8 Brdpken to
FRAAT Ak |ABIUBRANST HY Shif theefstéd | dsPhp&Mans  which it directly
references, but also to other non-specified 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.
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25 said screen filter nmeans receiving output from said
gravitation separation neans, and wherein said screen
filter means includes woollen fibre. Preferably the
gravitational separation neans includes at | east one

BB FRicd SERclibaid orani'y nd screen 111 ter means

conprises a conposite of woollen fibre and one or
nore of the follow ng conponents: (i) polypropylene

Ibi'é?él%b F}( {He s&@bM?ﬁtb?héérﬁr&rﬁ ﬁééé 3 0‘3 sﬁéyd?tvpc%lie% fibre

eferably the screen
@Mrpoeuormore QMbﬂB IfchmWImg)cempandntSV\o ot her corrponent s

in agatio appr oxi tely 80:10: 10 respectively on
adry')\/\mg?l gp?;; tI&’a?’referablythefllter of the

graw@n?itl Opmyeggpﬂbﬁl on neans conprises a conposite
of woollen fibre and one or nore of the follow ng

conpdiidnt sother pynthetig fibspyl ene fibre (ii) pol yester
fibre 15 (iii) other synthetic fibre Preferably the
filter of the gravitational separation neans conprises

Rreferabjyothiet mfreén \Mtgf hg;anfSI doreprides ?wnwobﬁg of Wﬁtﬂl@ﬁrﬂb‘ie
in aratio of 80:10:1 respectjve on a dr
ki Wo 6thef o CaMPINENES, s & ckatiof |ny ¥%’Mn‘&% x40

r@spestivaly & airySee ddidters, each progresswely
(seﬁser |yn th ae ryl relgltetln%n Iof flow of the liquid than the

next. Desirably the fibres of each of the screen
I*Sr‘elférg[)ﬁ/ fHe® filtdf %‘?dthgn‘gj(a%ational separation means comprises a

composite of woollen fibre and one or more of the following components:
(i polypropylene fibre
(i) polyester fibre
(i)  other synthetic fibre

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
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tw sted and/ or warped and/or knitted and/or felted. 25
Preferably, the apparatus is configured to provide a
circular flow path for the liquid. Aternatively the
apparatus is configured to provide a snaking flow

ERbrolded SBekiiilidh )™ 2°C0, P80t “Connect o

concentric circular chanbers are provided which house
the gravitati onal separation neans and the screen

JO0S ol ed AmeRatidhit ihgn iddrebr "BRYIR i
ﬁl%}eﬁ]%%ﬁel y thgétj:\}rﬂyf‘rbfgr% ocrIFIaE:TLHaetrnbng houg?'ﬁsg I'{qnuesmg the
grayitatienal sepbratomamenins prenegiesthp obastber tdnehahwens housing

&%anbersf ousing the .screen filter neans tiWn a tbi nelar q
ERER TUSE MeANs @ JRSehESSsRetPaded Retwegd BEFigne
bidtrapidesfelty, said screen filter neans are provided in
a screen filter neans chanber or chanbers which is or
are concentric with a gravitational separation neans

CRAGBl it BRIt By B S b 80y moans
chareber on ciamhbers whi¢thés sair easn doincertricmedths ac heavitational

SleerSHa einh SoPOBBRLLS: Hoae £l e it

gérP mebnsirefpo@lky. @ plurality of gravitational
separation nmeans are provided, each of which are

provided in respective gravitational separation neans

v anad] f. whi ch db
CRAERBY. oBuBRR BT SRk b i< defen FREE Rfe Pliamper or
charhibere i9foppobitd & thehairditiont oF fowPR thetdralitatiodal sépgration
fl oor of tF?e adj acent downstream chanber, and wherein

means chambgp of cBambgrsavi t ati onal separati on neans
chanber is provided with an inlet

Preferably a plurality of gravitational separation means are provided, each
of which are provided in respective gravitational separation means
chambers, adjacent one of which are connected by a conduit extending
from substantially at the liquid surface of a first chamber to substantially at
the floor of the adjacent downstream chamber, and wherein a most
upstream 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
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port. Preferably the screen filter nmeans are provided
in the formof at |east one screen filter nmeans

chanmber including at |east one screen filter of said
at 25 | east one screen filter means chanbers adapted

bgng&@né{(ﬁgéggmg t from aggr avi tational separation

means er ably the “apparatus is configured
and arranged to, in use, maintain a static liquid
head in each of said gravitational separation neans

ﬁﬁﬁﬂ?ﬁrthegﬁlt aof:h?éﬂg;‘?é\ﬁta%e aP S&54181 h'%?én%sthe screen

nber or chanbers™ o such as to nso
Eﬂtﬂmeamtreapecﬁwﬁm in aisubstastiaily wettedcontigion.
gravitational separation neans and the screen filter
nmeans, respectively, in a substantially wetted
condition. 5 In a further aspect, the invention may
broadly be said to conprise an apparatus for
separation of contam nants fromliquids including: 10
at | east two connected primary chanbers which operate
as gravitational separators, wherein a first chanber
Imaa falrthbnlaspepbrmedimndniaorcmmr,ecbtrcbawy d&n@a:jd té Tomprise an
secon and _at | east two connected secondary

gﬁﬁéaenar@élaapé@eat%wnantslfm dipkicls including:
conprising a conposite filter material, wherein a
first of said secondary chanbers recei ves out put from
t he nafstleastolwet ceanedhdn’pe'mmdclndrrebetsstwlniohmspesaim as

20 PrPUREERH Srbardi ietel 3R, BFambeE Mo el bort

i N sesnda cohhecting eénduit toldSecdpédriber, @adi ng into a
first of the primary chanbers which is then connected

to the second of the two prinary chanbers via one or

por i SASBEE RS ConAYe®d qedkohtan BhathBefy o sBpRHEL by 2

mat erscate fitben tdrapfisingta eornpesite filtermhateriah wisteles firg of
said secondary chambers receives output from the most
downstream chamber and the most downstream of said secondary
chambers discharges treated liquid.

Preferably the two primary chambers are connected in series, the inlet to
the apparatus feeding into a first of the primary chambers which is then
connected 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 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
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25 whil st maxi msing retention of non floating
separated material. Preferably the apparatus includes
a third primary chanber connected to the second
prinary chanbers via one or nore pipes configured in
verted peki scope skinmmer to allow

{t:pﬁ%%l ?pgfmﬁ@?ﬂéﬁ' 30 rmtgr:?al fPomthe second
primary charrber to the third, said third prinmary
chanber containing a conposite fibre filter for the

r of. Im@mﬁs [ | a
ﬁ%reoe%?raggnsa%gﬁﬁd@t he : sorgjtfl @éﬁé@? nr%g\%yfapgt %{)@@aégwer
suspended particulapmatirthlpar ti cul ar nmaterial. Preferably
the third primary chanber is connected via a pipe to

the first of 5 the secondary chanbers. In still a
Preféraply mnarra priniyiohufibdr Qcomiedic @R & phr: ©ahd fir& of
consi st of net hod of liquid treatnent using a

thesecandary %ﬂ?ﬁ’ﬁb%ﬁsus substantially as 10 described in
the first aspect, said nmethod conprising the steps of:
(i) transporting the liquid to be treated to the

gravi tati onal separation nmeans and processing the

i R bt the DBR IREL ey iR be el 14 s

rdBthddhenligliia aheutaien® ushyy hi sépadatid?RhpFaldanC8lLbdtaRhhl
DRAWNGSﬂjurther aspecEHsg ofﬁtﬁhe bresgﬁ? i nvention ng:as

daserhed dpfhe Bist aspesh said method slommisitg thessteppofon
which is given by way of exanple only and wth
reference to the acconpanyi ng drawi ngs i n which:

Figur@ 1 itrdnsporivigestheepquidt toheapfaited U ithe gravitational
accordance with a first enbodi mrent of the present

i nvent i on;Separatiomeapsiandprpcessrg the iavidi argt am of
separation apparatus in accordance with an enbodi nent
of the present invention;

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

for further treatment and then discharging the liquid.

BRIEF DESCRIPTION OF DRAWINGS
Further aspects of the present invention will become apparent from the
following description which is given by way of example only and with

reference to the accompanying drawings in which:

Figure 1 illustrates separation apparatus in accordance with a first

embodiment of the present invention;

Figure 2 is a process flow diagram of separation apparatus in

accordance with an embodiment of the present invention;

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

invention; and
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Figure 3 is a plan view of an alternative enbodi nent
of the present 30 invention; and Consoli dated

Specification 8 Figure 4 is a side elevation of the
enbodi nent of the invention illustrated in figure 3.

EST F RYI NG QUT THE | NVENTI ON 5 Separation
gBﬁ%?'%EOS?Bﬁ?'f'%%l ons as sffown in Figure 1, or in
Figures 3 and 4, may be utilised in order to separate
materials (or contam nants) froma liquid for further

ﬁi&?r@ﬁd/ orlFt Eegfd'ée%'ievaglgnt be tﬂéamanrhé#tl of Ct%p%%@n

been proceSs as outlined

Figure 2 nﬂtystkﬂieﬂnmﬁgdmISas a treatnent process 10
whereby a contaminated liquid input stream1l fed into
the process may result in a liquid output stream?2

BESTUHODES FOR CARRYING OBTTHRINVENTIENt am nant s

whi ch nay be entrained within the Iitquid feed 1 may be
Peparation apagratue configwrations asishowpindaipureuh- of in Figoras 3

] gﬁ%%@[ Eﬁtllls%'dr RObfer t?Jg?éod%q%’t%LHa%naﬂg ﬁéf”‘tcbﬂ%‘cf'nﬂénts)

manuf rocesses an m muni

frovduat liquid ftﬂtﬂmwﬂtﬁse)rarﬁi/cbﬂ kreatrhent. | i Inl @%e dravings like
exanple, this may also include run-off or spillage

qmrmma@averbe&w\lse nureberedr ound the bases  of
ﬁt'ilﬁé@gr? f\s’g%?? ﬁﬁag r%%a#n%vgfeqeés BQrcal?:\%gnt progess

z)par ate t ese sor roma |l
wipgrabytaicosternnated Fggidriepat stneémor 1 tfed |ptootrm£prcwess may

Il lustr ted descrlbdhereln el ow
raylt e St odtnit dbfama RaMCIREkpsd caniym el Beletn
invention may be hydro 25 carbonaceous (in particular
(Eetrol eum hydrocarbons), insoluble materials

aaninands ) Whishampayne dntrainadd withim thelligridafeed 1 may be

AR 4ot BRef OB R Seical Binsbt Wl fonhh &St 2iraats

lﬁ@ulfﬂtgdloéﬁérbh@n§bgmrﬂ1f§§tﬁﬂﬁgl PeScdsB¥SndadtdirmsAanidesAl or
sol i

industrial catchments or similar facilities. For example, this may also
include run-off or spillage from bunded or dyked areas around the bases

of reactor or storage vessels.

In order to help separate these sorts of materials from a liquid, the
apparatus shown in Figure 1 and/or the process as illustrated in Figure 2

and described herein below may be used.

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.
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These may all be typically found in stormwater runoff
fromroofs, roads 30 and paved areas. Preferably, the
system as herein described is utilised to treat such
runoff, particularly able to treat |arge vol unes of

L QUi e ad Specificgtion 9 The contam nants
ggﬁgﬂ@aggggﬁgkggégﬁg ei t her d?scharged at outlet 2 or
sent for further processing by other nethods, for
exanpl e nechanical, electrical or chen ca

operations. 5 Preferably, the liquid output 2 from
this system provi des a useful separation process

The cantapeinantsr maydre sepanated and eaithee (disohesard at putlet 2 or

| ogdi n LG n r of. 1 .
s RSB RS bR.er rAGHPHR loreBietfels"mdcRanical,
sledtrieal ovdtesmicaboperalions. col | ected from a cat chnent
area, such as an airport runway system road sewers,
spillway collections and transported (perhaps by
r +fd Pi n k f; I A i
EREBRIPL I HGRRS"SBE 12 3) 188 Spr@np Bl ¥ deota
safidrhfioy pepsssawhich opandiery san3usd 1o tdithet Sheajp aeduge the
epar atjon chanber .3 the velogity of the liquid is .

BrEg; RlAcgd AR el TEADURT WHiKSa:¥a Q@ J'R KRy, with
aiga%rbéqe?mawﬁe. gravity separators, the
configuration of this chanber is inproved and all ows
for generally reduced required residence tinme for

' : | e. erri-n r
RXeinfRid 1AGREH 36 SefBiredfion F cafchriEh Al SUFRC an
aiegoht rarwaynsystens troablasdvesrs 3 spiiwap dolietichspaed draxispyrted

at a position 4 | ow th h 1 5. Th )
Gresvariaey HTler 6F PRInG Mehokh AP e Bcaraveionah sgparation
@le%é@ ?Yef@%bwwpﬁ{eti?ﬁﬂtnog RftlinG 5EpaiaEBn @A8mber(s) 3. In the

ravitational or settli
gravity separation chamber 3 the velocity of the liquid is preferably

minimised, however compared to other more traditional type gravity
separators, the configuration of this chamber is improved and allows for
generally reduced required residence time for particles to separate and

seftle.

Referring more specifically to the embodiment of Figure 1, the liquid feed
to the first chamber 3 is installed preferably at a position 4 low on the
chamber wall 5. The gravitational or settling chamber is divided into a
plurality of compartments or more than one gravitational or settling
chamber may be provided, adjacent ones of which are connected in series
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
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25 chanber may be provided, adjacent ones of which are
connected in series by, for exanple, conduits 6 which
have an open end 7 to receive liquid and buoyant or
floating material fromsubstantially at or near the

he upstre gravi tational chamber,
éh@égéﬁa})u*%é?&ﬁ%ﬁb% (not shg\g]m in the second charrber
3A, but shown in the third chanber 18) 30 within a
downst ream chanber, wherein the outl et port 8is

élg%g:%rﬁ%" Pﬁry&?ﬂ?%h tﬂ@t&c&oﬁee&ﬁmsﬁ g‘fb bstantially near

ant ow pol nt on the secon er wa
fladrde it iCdndyits amay fHlecreferred/td as tp@lmdqops risemmy be
referred to as 'periscope riser'. The periscope riser
configuration allows for materials which float or are

Phd Petiseopriskr Repfigitation AR ftshatdrims Wr%h dloat or are
chanber to the next (these materials nay

mjgcwaﬁv Hueyantk toj hrifransrerted lipm meecmmb@f 50 therf@@ (these
AU rﬁ?&%«%}f’a{r@é@hsr&é@”&m{ﬁ] Adudr Q:'ié‘\fhéﬁferghaﬂd‘ﬁ%ée

to gravi ui c ereas eaV|er erials
boycnt onfaémals oaten etrélhsmmedf ftdme goanvatyi tohaottmTbdéo sgravity

h I f
i Ry B eait Bt feibio BiCindbednarf the
UAPBREMBErS IRedéd bsaudeﬂwﬁap%ﬂn%%fd d ha& ardBYbse diently
L 199

de one or nore mesh grills to detlect bulk solids
leaukvedi fmm theadloonh hytmeect@nics sbiapgsor thst Idse)alTQeap%nsco;Je

Y TR ARBRORET 0 MR by B back

iﬁ’t(ﬁiHeaéHa?nbérQ! ention/residence tine for the
non- buoyant materials in which to settle out.

Dependi ng on the mass |l oading of the liquid with

BRnt HALaISCHRY Al o iahiotddit dnb

e MEs'A8nde e Yaval e 0 1 nfluence
cﬂcmnstmmusrgemiw nelsambér, natteisi alallowmtshi nfurther | | qvailable

20 preferably reduces at each chapber). This
iy RioR PO RISaha H5aF 160H1¢ GandRIANnRyAtbHalopaufieh tondettie

r iyl Rith Vst -
%g.r aplégiaﬁéméhﬁ’{a\ﬁgé wﬁéeég\gag.rﬂg 0P thélibBid dant to non
buoyant materials, and the liquid flow rate, the residence time available is
also influenced (as the suspended mass of material within the liquid

preferably reduces at each chamber).

This gravity separation chamber configuration may be repeated in series
as shown in Figure 1 (or alternatively parallel) as many times as is
necessary to provide an effective separation of non-buoyant matter from
the contaminated liquid. The type of chamber configuration may also be
determined somewhat by the necessary maximum operational volume to

be treated (ms3.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
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necessary to provide an effective separation of
non- buoyant matter from 25 the contam nated |i quid.
The type of chanber configuration nay al so be

det erm ned sonewhat by the necessary maxi num

ergtional volune to be tregted (nB.s-1). The first
@ﬁ%ﬁﬁ@?ﬁ§ﬁﬁﬁﬁgh&§5"]nclude anqgverfIOM/conduit or
facility 9, able 30 to engage and cope with liquid
not being processed, for instance during maintenance

ge ih%%%ggbilmgﬁé HTdtyiOB\é R 4 hesqyof Wr@é&ﬁf?ésiétt%ﬁce to

nsol i Sp ication 11 processing capability
flavniby theysdseemdiltars, evhith will sonorheadis¢usesd, Aftaice pegod of

fl ow.by t S filt ich will .
%R%f\évﬂg%)ed, %gﬁg gfv%gfl%v'g rqltﬁratsl%qsv,\qh%@g\gﬁ H}gﬁl?@%ﬁ?%ﬁrgcted to a
RNEInG| VRgsEl AnkdEIoPEs terhpSrarilydluntd itfady Be preceédertt ed to

a holding vessel and stored tenporarily until it may

be processed. 5 The first chanber 3 (and subsequent

ab sQ 4N ' I
FHEITRE Bhaf o4 Bnkr sy o S ARLEP ) o Sl o
?éfﬂﬁ:tilen aplageeod d{cﬁﬂéﬂ(ge’d shllaww) Mtthcla quJJ(ijdd linleh @oiritadriterhelp
0 he reduce .| 1 qul ve Lty. In a L , .

SLEIRS %rereekﬁrm'@e@ ﬁpwoo%tvﬁ@wb% cf.*?dvb%r: oda)l reguce liquid
: amren . TR

VTR T Ectbri R ROBREBCIY plef? (alsBohot, Showhp by, aiso be
infpdemestedketoc belp nentnelctheslinuid fllow gndwitects §apidr towasd the

of .solids. from bugyant,, mater.,als. .Ih . of.th .

PSRt T8t o fPONe HECG FERPeNcs i o fPbdiand ok, rayity
dépasétiorl 8f s8liddi frehdu@gdntiateridiet 10 and then enters a
screen filter chanber 11 for final treatnent and

processing prior to final discharge at outlet 2.

Bl fo'u%%gofﬁﬂgwfcﬁﬁd ?%Zatte%!fr%% & @%\gif‘yngeﬁéﬁ ﬁrch%wﬂﬁ-s 3,

cause irectio screen filter
JAhe18 s dizehhidedeat ontldti 10 and tién pnters descreadsfdieptchamber

d/ or_ab ti bilities, d,. :
Phéontidldeeaiint nd PrdesSoRcPir Rt Wi GOP 91 Gt 2.

BAfIBYD SRELRS tAat RSid dnéring chamber 11 is caused to flow in the
direction of screen filter 12. The screen filter or filters 12 provides
adsorption and/or absorption capabilities, and may comprise or include
woollen fibre. One or more screen filters 12 and series or parallel
arranged chambers (11, 13, 14, 15, 16, 17) may be employed to contact
the liquid output 10 from the gravity separation stage 3, and may effect
containment of fine particles (or hydrocarbons etc) not already contained
within the gravity separation stage, and other particles carried with the

liquid in suspension or as solute.

The fibre used for the filter stages may include woollen fibre which has
been treated (for example, a woollen 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
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arranged chanbers (11, 13, 14, 15, 16, 17) may be
enpl oyed to contact the liquid output 10 fromthe
gravity separation stage 3, and may effect

contai nnment of fine particles (or hydrocarbons etc)

ot rea ined wthin ,the gravity separation
Q?% ',dagerfggfi?ﬁ'ﬁ?a ticles calj ied with the 25 liquid
in suspension or as solute. The fibre used for the
filter stages may include woollen fibre which has

t%ri}?aﬁ"{jﬂiﬁgidt(t&‘?fbrééﬁﬁai:é coRtafPOThE fibfd £8e€a | s&aly material,

e natural  "greases are renove avi ng
sudh thvad em;tabtrandfofaﬁixer piaiyobe cfoated wdth Y1o8ks gJTem or
and oils nol ecul ar, sol i ds)

b
St ot SrabbRaTBANR 1P TR AN, camAT G i the
ﬁﬂfé?ﬁ‘lfb?é’s OrA ‘ﬂ@%ﬁﬁblbooﬂlﬁbﬁoﬁrb‘l“’!ﬁé ?lbﬂ‘:’s"ﬁ@y Séttﬁﬁt in particular

Specification 12 the potential liquid fibre surface
lyaito sastrboméh despdnially aeteolaugtbwrmatmﬂsalare eansained awithin

@%g'} Zh fend of fibre may be coated with hooks or
& " simlar particle grabbing neans to help

gontai BI contam nants within the filter fibres.

esira t f the fjib t hat

-H&?St'lbé%l ﬁ?gggiédh%@c&ch&ép?&g@| maqy gnag{rr%ﬂg@é}?r micro-
ﬁkﬁrgré?ccgﬁgpgé%y%ﬁteﬁ PBF‘W&%ﬁ pfehgﬁ‘re H&%ﬁdl% t @iolprBpfiene

ers a SO may y ene
fibrds dvavp doyes abilityiac absorbi maErrais othilst thecpolyester és mainly

BB bt B SR 4 e HBLGRY rgfpayors

\]'VBSHé}pﬁM@gtf@fab&rﬁﬁbﬁﬂ y provided as a deflection agent
to reflect and bounce materials towards woollen

fibres for absorption. The density of the screen

T, T o RIS R vl a5 Sifind dapgr, the fow

@bﬁéh‘r’énw aRY diqite bonditions, f‘tﬁ heddseary ﬁfamhatlfwntalqmdt by
bei ng treated. Additionall the fibre bl ends and

thgtfilt%s &pn@mhﬂwmt&ela@ t Adgtiopallydthgsiteg lepds and
Shé €

%&*pér%ét#ggﬂ fiBre. pdggg ! HafSbé HLLRE: fBR dFpticRfon to

application as requnred and may be determined by the specific

contaminants being targeted for removal from the liquid. For example, a

typical urban road run off fibre blend may be woollen fibre 80%,

polypropylene micro fibre 10% (on a dry weight basis).

For example, generally where molecular solids are of sizes greater than
120pm, the quantity of polypropylene and polyester is reduced (to less
than 10% by dry weight each), and where the solids are less than 120pm,
the quantity of polypropylene and polyester is increased (to a maximum of
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
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contam nants being targeted for renoval fromthe

liquid. For exanple, a 20 typical urban road run off
fibre blend may be woollen fibre 80% pol ypropyl ene
mcro fibre 10% (on a dry wei ght basis). For exanple,

(?enerval %jp#;er.ﬁ qol ecul ar sol i gs are of sizes greater
Azpde C¢HEa !ﬁJnantity of 6 | ypr opyl ene and

pol yester is reduced (to less 25 than 10% by dry

wei ght each), and where the solids are | ess than

j Ly r I -er i
Ahed 1eypahicy) 1bul e B0% (FRE, e ARt ey
then\bepdiskhalfgedhat butipti 21 or lseatifdr futbef praaassings ssichhas by
that the o rtunities . 30 fogr the particle or, ot her
BE RG] & iereal MetiRgS! Greld PANEF suLablS ttaigient
fatinties,of the filter) are enhanced, which may be as a
result of the Consolidated Specification 13 convol uted
fl ow pathway through the fibre filter. The filtered

409081 Py BB SISO o g ey 3l o

showrh émFilre et badilustrated ot Agjuredlidt ahd &4)t mgidhngeherates
5 The final gravity separation chanber 18

faciljties. . . l.on,
mﬁwﬁhm@!&os@ﬁ inthe Syplan.canq Retvideghanwinitial filtegingdreatment
il r f i~0 ) ' el el
%&?'mlwﬁeégkﬁgs@%rﬁ% %g%y:ﬁo@%nénwa\é%}gﬁgdes ana?gt Hydro
Ganbonadedusimattéemg treatnent stage. This initial
filtering stage contains materials such as hydro 10
carbonaceous matter. The screen filter stage may

THcsétdendindr Yiddel may iMdIgdé BAA WiNlSe HrdreQRan bheYcreentiftdy,
the screen filters may have an increasing degree of

withhthe sreaen fijte(samay haveramisaeasing Hegras oldibresiensity (eed
ie8a B b B LASeRTIAP e AT BEPRheR
T eeolleh ifiores aresedted 1o ber war kait fell esssest hAhetdoeeen
fﬁt%?sy Irr(1)el1JyS blépggorg?gsrgi\i’eﬁ{/edeennser than the previous upstream screen
when more than one screen filter is used. The denser the filters become,
the greater the opportunity for suspended solids or other contaminants to
contact the fibre and be contained. In an alternative configuration, the
screen filter stages may be configured and/or sized to allow liquid to
overflow the screen filter in cases where the filters become blocked
(“blind-off”). A passage over the screen may be a weir spillway to reduce
the possibility recharge of material already contained in the screen filter
back into the liquid. This feature may enhance the life cycle performance

of the overall system.

The gravity separation chamber(s) and screen filter chamber(s) may be
configured to form a circular arrangement as 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
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when nore than one screen filter is used. The denser
the filters becone, the greater the opportunity for
suspended solids or other contam nants to contact the
fibre and be contained. In an alternative
onfiquration...the 20 screen filter stages may be
@%%9'@6@%5%%!?8%}'% zed to al Iéw ['iqui dgt 0 ozerfl ow
the screen filter in cases where the filters becone
bl ocked ("blind-off'). A passage over the screen nay

%&eﬁr‘n& ﬁﬁéf ctl'f‘é’rg &10Y1 b shBAMOS) atrBfs PRES iaHH'Fi-Ly_If tﬁfé:}adé?Sn

eria ready contained in the $creen fi
dhantage of tthe difoglardor €bnserfteatannfigusafioantoaatiewt dptimised

NN T
FERTRAR FocdBYam® appartiid i chdrf%rét,@rcaﬁ I?-hdgrfsﬁy';ﬁilyethylene

arrangement as shown in Figure 1 wit _ .
taokt(amsinailar) andgumay kevecadyantages wheie avaiable egnstruction

YR8 19 R S s RBE AL 85 e iy Shon

‘eentrifagdlvséparatiba worlipopeht.on of the |iquid being
processed in the Consolidated Specification 14 screen

filter chanbers 11 as shown by arrows A-E, and F-L. It

TRy falBgaF‘aﬁus %@EF@%s%a h& ebhfiglirdd e ineRIECRIER loops
confrguratiron to allow optim se space usage and/ or
frore \@rious rtredtment shamber rsfagdsetoabliiome thie sbilith & ¢onjimugus

. pr. d ' .
a1 e, RS Rt en o PBP EZaitB I i€ P i iagrpm as
$Hoveh QHVF%EQGE YhEWS Sork! pbssibleOnSEydlst dtesams Pagslable.
m ni mal . is arrangenent may al so benefit froma

Stregmt3R iscameeydie ghliquid disup Me eravitysepaeation ahamber stage

S e P73 B, SO0 BAEE A 8k « s

Sdoupresl ad il prowidebearnhdvaritigé @6 reprdcassothe liquidi more than
refined |jquid processing. For exanple, the process
encgnthipugh dheagravitational; or seiling chaghefs sgwgﬂqstyssrﬁsme
r il . d [ ysl f
HREHER RIS REPIHUE the ARFTD dEclcie DUEENS forf the
screen filter stage 11 to be either re-processed in the screen filter

chambers(s) 11 or enter the gravity separation chamber(s) 3 respectively.

Stream 3W may be material removed by scrapers (or similar means) from
the gravity separation chamber(s) 3, 3A, 18 and may, for example, be sent
to landfill for further treatment systems. Similarly, stream 11W may be
either discharged directly to the environment, or sent further treatment, for

example, at a municipal waste treatment facility.

The apparatus may be located at pipe work outfalls and subjected to tidal
flows or surcharge, and advantageously the contaminants contained within
the filter fibre are not dislodged, even though liquid flow may be reversed
through the system. Preferably, the blend and configuration of fibre
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3, and may be used where particul arly heavy nass

| oading of liquid 1 has 15 occurred and it provides an
advantage to re-process the liquid nore than once
t hrough the gravitational or settling chanbers.

iLml.ar cle streans 1]1.Rl1 and 11 R2 provide
‘rsms%‘ﬂa?keﬁ ?gy?%t&cl e out put }5 fromthe screen
filter stage 11 to be either re-processed in the
screen filter chanbers(s) 11 or enter the gravity
REURES dRr & HREPHEOR) o gh%ﬁémemavrﬁha t O?Qor%frﬁﬁé'ﬁé\’\év
nay erial” renove rapers or simlar nean
Wlnemsubjlaeteglrtavret/grsed;qauchﬂmwn charrber (s) 3, 3A, 18 and
may, for exanple, be sent to landfill for further
treatnment systens. Simlarly, stream 11Wnmay be
mé BeangbseRfiof $ig s e bhy 4 & Siieh a8\brBUEBtan Q’ﬂlln%eﬂl‘dw

further“treatnent, for 25 exanple, at a nunicipa
natb twhich dacilitetes pateintintly gremrer hwdrfmsatﬁayhebla RrMIted
b?;} I'%nBgnm&oﬂuaéﬂr,b%daggoﬁ‘Wltﬁcrte?éjreh ettbdﬁhyré‘ LOWg, His
urcharge, and nt ageou he ¢cont am nahif's

arcarigenmet thietihlet anﬁfmthetlarenoéatbd én substantiadakgrongrtdwith
be reversed 30.throu

Bo g0, e dbis Hlipt 22 of the pbernchitpudy epaLTtian Hhargper. | A
@R 6ﬁa§%ﬂ§%‘a§ﬁ%8ﬂs§8\% frhé}ﬁbé%”tte@opérotﬂedéﬁt FURE inlet

esl on/con nt of contam nants, even
pipe inte divg ficst gdavity sepesatien chamber fo removENeulkisolichfemsnt
of Figures 3 and 4 is such as to provide an inline
flow 5 path which facilitates potentially greater

Théltite! iy 'Rt 8 sBabnd SgR&ItH §é;9éiat|@b{ thnber is of the
construction described above with reference to Figure

constraction slesgribed ghowet andeisi howsedamithoatmenotilament bag,

WRER o e PEBBRET Wil ESleTRE BhrbPweliCE P on "

chanber. A nonofilament sack (not shown) may be
fitted over the entry of the inlet 10 pipe into

Ai fugthegr agvaptagep Hfaithen pm%ern\/@at'%n&/ethsm%@Eﬁnt@"y
Bsfé p%&raga%%ecz{?gn%? 5f‘| 'Stﬁé(;][ fllt%etfl%?e.secﬂﬂg HaRVide/ particularly
advantageous once the used fibre filter(s) have been removed from the
system, and require disposal (for example in a landfill). The screen filter
stage may also be constructed to enable wetland plants to effectively
camouflage the system, and may also assist somewhat with the treatment

of liquids, or to some degree help in processing liquid.

Aspects of the present invention have been described by way of example
only and it should be appreciated that modifications and additions may be
made thereto without departing from the scope thereof.
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construction described above, and is housed with a
nonof i | ament bag,. which in turn is captured within a
GersqlidatachSpeeifieatione. 15 A fulfher advantage of the
present invention is the substantially biodegradable
aspect of the filter fibre. This may be particularly
eg%ﬁﬁéageous once the used fibre filter(s) have been

d fromthe system and require disposal (for

ﬁxm‘abﬁatw fér daprhlion bf cdMrficams Frdm lat Rjuid Osidl 2pParais

al so be constructed to enable wetland plants to
ef cOMPTISENya gravittionalgenantionymeans aada rereeal filigr means,
as t e f q

%%‘?i des%?é@(‘hﬂl? rﬁgarﬁ%crggse it ngeth]tBUP fréﬂgn Uéa?& ?Jwt%ﬁon
pr gspatationveigianen dmwvﬂmem gaRic sckezh lﬁutemaplea)rﬁs includes
exarrp’ 65 only and it shoul d be appreciated that
moWeelleafiPths and additions may be nade thereto
wi t hout departing fromthe scope thereof. Consoli dated
Specification 16 CLAIMS: 1. Apparatus for separation
23f Appataius rancosding dom elainh quiwchersiai theagravitatiosal separation

RS oS TR g 0 @

rece| ving output fromsaid gravitation 5 separation
means, and wherein said screen filter nmeans includes
Swobpparates b@@QOFangArtﬁba@alnIUS'l awberedn riget scegea filter means

wh [ d
PSSR X P alY RsheSfOF Bre g T AEIUCBE e
Aptiﬂbwmgscampondntsg to claiml1l wherein the screen

filter nea conpr s a conposite of woollen fibre
and dHe Orpqi)()qrgp)glpn?f@refm | owi ng conponents: (i)

pol YRIiPPY! hfestélfitste

(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:

(i) polypropylene fibre
(ii) polyester fibre
(iii)  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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15 (ii) pol yester fibre (iii) other synthetic fibre 4.
t ccording to claim3_wherein the screen

$$ aaﬁ¥h§eem gﬂﬁgﬁses a conpbsite of woollen fibre

and two ot her conponents in a 20 ratio of

approxi mately 80:10: 10 respectively on a dry wei ght

i PoBpraps REUPT 18T FRA S ubisi i, SolaFL e AEans

COBPMpBiess a murmmﬁbf screbn\iiltetd, @acﬁlmb redgilefndender in the
nore of the foll ow ng conponents ? pol ypropyl ene

f i Hirectiqn of flayw iof te kigquid thansthe next. ot her synt hetic

fibre 6. Apparatus according to claimb5 wherein the
filter of the gravitational 30 separation neans
&.0fppasass accondingstd eainf 7\Amu:érbmmiﬂhxres aﬁdad:fwof thet suzeen
co onents in a of .a rmtely 8

e Meargrtsd AGaP puisist Rndlsi o Ped,AaupT Kattisd andior
Speéuefdl_catl on 17 7. Apparatus according to claim3
wherein the screen filter neans conprises a plurality
of screen filters, each progressively denser in the

Gonapatdls osaidih ] abVins S ePer bR golistyeo v
eaplovide &lvircalar flew pdthlfoethe lued.car ded and/ or tw sted

and/ or warped and/or knitted and/or felted. 9.
Appar at us according to any one of the preceding clains

ﬁPﬂEFgF&tﬁg a‘i:@ord]ﬁb & Qﬁg%e%ﬁlélﬁﬁ o g é’d\ﬁﬂ%?@d ft@br&h@e

paratus according to any one cl ai s
t oa&nahm@ fg)w pdth for thenliquid betwseranradighednlebamd dotlet.
the liquid between an aligned inlet and outlet. 15
11. Apparatus according to claim9 wherein a series of

PPRRBSFAGs according to claim 9 wherein a series of connected
concentric circular chambers are provided which house the

gravitational separation means and the screen filter means.

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

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

at least two connected primary chambers which operate as
gravitational separators, wherein a first chamber has an inlet
port and a connecting conduit to a second chamber, and

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

first of said secondary chambers receives output from the most
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concentric circular chanbers are provi ded whi ch house

he qgraviftational separation peans and the screen
é‘? Stoé'aa??gaég‘?c' GaURRhar at us acé®rding to claim 10
wherei n the chanber or chanbers 20 housing the
gravitational separation neans precede the chanber or
chanberg housing the screen fi]ter ans in.a linear .
sequencaogﬂgti%ﬂ% i _ taﬁ‘g éh?gﬁ%%s | rql%gltnsgﬁan'bu?fl’iesta.'d
13. AppagédoiidrpchamiberaliseRaigestrsdtédiigagt s from
l'iquids including: 25 at |east two connected primary
chanbers which operate as gravitational separators,

' £ . : ir rt..

1ARBAA, ekl W A 33 AfleldH, The WLy Spambers
| easst cavmeobexh iresériah, e oielatoythe lappheatas deeding dntaraafist of

medner e eharape S Eh i ey ChuineGlbioaha SegoBR Gt g wo
I e5@in¥AS cRathBEEs \flngiﬁet Brem’EPébip@@r&mﬁbQ%oeﬂ the nature of an

Speci fi‘cation 18 downstream chanber and the nost
dolpvstted frariscopei skimees dacriloy traasfeeof figatiogangtesial from

unRefist b snaelRG % heard WhilsE e ufit Regrion of
seno foatifeséparated matdrealappar atus feeding into a
first of the primary chanbers which is then connected

to the second of the two primary chanbers via one or

' pgyred dnot e; | t
TEARRIGRES FERIGAY 6 i 18, KA SrEluckly 4 TGS Bmar
matteambér Commectédhdo fthe secpnd meimary lchiabhders vid baessranore

whi | st imsin tention_of .10 non floating .
s oPIRPS GANTigHTed (13 the matie of An inverted; BRTRFOPS SiEIMer ip

f UANdvWe tranBfer Wi flRaitig trhtefiaPfrbAPie sEdbMabSimaRNBR&HBEr to
to the second prinmary chanbers via one or nore pipes

cotfei third esiaidrthtrd rimaanyrehaptberrcantainingeal compiositefibre filter
Skfomé atd%orption of petroleum hydro carbons, and the absorption of

heavy metals and some other suspended particular material.

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

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

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

comprising the steps of:

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

separation means and processing the liquid, and

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

for further treatment and then discharging the liquid.



15 allow transfer of floating material fromthe second
rimary chanber to the third, said third primary
(E@ﬂﬁ?dié?teé’o%@%q?'mﬁ*@"a conposité9fibre filter for the
adsor ption of petroleum hydro carbons, and the
absorption of heavy netals and sone ot her suspended

T APRAACE, sty AR, ! HRRRIRAT FE ek o e
CORBEsTheanyihg dlawings. to the first of the secondary

chanmbers. 17.A netﬁod of liquid treatnment using a
separation apparatus substantially as described in

ARG, bRFHERTU 7t SBBtankdly ASThOR, dBgibeg o
t oekemplifisat with treferdsceptoathetaricompanyingedrandigson nmeans
and processing the liquid, and 30 (ii) transporting
the liquid fromstep (i) to the screen filter neans

for further treatnent and then discharging the |iquid.
Consol i dated Specification 19 18. Apparatus
substantially as herein described with reference to
the acconpanyi ng drawi ngs. 19. A nethod according to
claim 17 substantially as herein described or 5

exenplified wwth reference to the acconpanyi ng
dr aw ngs.



