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apparatus and process for this purpose. BACKGROUND ART
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20 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

25 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

30 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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whi ch settle are then typically renmoved fromthe floor
of the vessel by scrapers (or simlar neans).
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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.

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
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smal l er size may pass, whilst those particles of a
greater size can not. 25 Separation of conponents from
liquids by electrostatic attraction has al so been
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DI Sﬁ%? O NRENfINAPPar at us for separ atl on of

contfamnants froma li1quid, said apparatus

com&ppanan@ for geparation b santaBgaiSafreB A Hﬁ‘é{ﬁss%lﬂ PPRaratus
0 SCT @6Mplidihg & gdGitdidnal 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

(ii) polyester fibre

(i)  other synthetic fibre



said screen filter nmeans receiving output fromsaid
gravitation separation neans, and wherein said screen
filter means includes woollen fibre. Preferably the

OWwevhdsabdsanal separati on neans includes at Ilpe@atz200960170
25 woollen fibre filter stage. Preferably the screen

filter nmeans conprises a conposite of woollen fibre
and one or nore of the foll owi ng conponents: (1)
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10 basi s. 1) Pr efter spitheticlf@rescreen filter nmeans conprises
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denser in the direction of flow of the liquid than the
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15
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.

20
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.

25 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

30 inlet and outlet.
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20 Preferably, the apparatus is configured to provide
a circular flow path for the liquid. Alternatively

the apparatus is configured to provide a snaking flow
paiolodsmoostdre | i quid between an aligned inl etecam@2004/000170
outlet. 25 Preferably, a sesies of connected
concentric circular chanbers are provided which house
the gravitational separation nmeans and the screen
filter means. Alternatively the chanber or chanbers
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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.



20 screen filter nmeans chanber including at | east one
screen filter of said at |east one screen filter neans
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PCT/ NZ20@4 1330 10 cénriected forimaherchambest whidhe operate as

i nvention.pay: hroadl idto.c ri se an ,
appar at u@ a?@a}rﬁogéelpsgeggét%ﬁ \éﬁerglgnq gﬁ?ﬁg?méerf hasnan indeh pest
i ncl udi nand atonneating ¢onduit torensedoad chamb@ sndhanber s

whi ch operate as 5 gravitational separators, wherein
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screen f?dqr %l '{je[)ﬁ‘aﬁ’réﬁ'%a 8°@B9%Sts}'ilt?re‘gf‘{ef'?lewhﬁ'éﬂ‘eﬁ fiegt of

10 wher ei n said i se¢ondaryl GChamberss eesitéy YoRP@THRINS HRS enves

15

20

25

30

output fromthe st , do t ream chanber apd the nost
downst r e rbs?re 'gincg'ag'g%w\gg&&? mos{ dowasieeam ot $ald gecondary
treat ed ¢hambets disthakgosaiiatedtligaidt wo primary chanbers

are connected in series, the inlet to 15 the
apparatus feeding into a first of the primry chanbers

whi Prefermblyithe two pridatyechatbetdgreseonascte®in sdrest ¥ inlet to
rs, via, on i pes configured in

rigary chanb . r re. pi .
b he MR-gRRRSEtL Temting, Pisy Geet 9 fhe ERpIvEshembers whichiis dien
t r aporrctenf tof theajecoig BRthR! twal primidin chbbis vib dPkl dFahyre
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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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Preferably the apparatus includes a third primary
chanber connected to the second primary chanbers via
one or nore pipes configured in the nature of an

| woandseobsper i scope skimmer to al | ow transf epcoiNz2004/000170
floating material fromther second primary chanber to

the third, said third primary 25 chanber containing a
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2005/ 009576 PCT/ NZ2004/ 000170 7 In still a further

t, ,the j | b | b id.t i.st
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appar at us s useptasation aidays and priessdindothe liguidf &l first
aspect, said method conprising the steps of: 5 (i)

transporting the liquid to be treated to the
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liquid, and (i}), transporti th iquid fromstep (i)
to the screeﬁrquh?'étfeai’gﬁ?@"ggﬁ?" &E‘F pg thedighident  and
then discharging the liquid. 10 BRI EF DESCRI PTI ON OF
the present invention wl|l
mggﬁéﬂfﬁ?ﬁﬁﬁhg\ﬁ&&ﬁ owi ng descri ption which
'tﬁ Ryirthen abpeatéupf m;e mé_eemlmyemag _v@lﬂdeuiu'sr\ﬁé; _apﬁa?faﬁtrl REAGHhE O
CCO nytng draw ngs. i n i ch: i gure )
| 1Tglewag oSt yyiel, K2 giyan AV weY rof Akewpitanely 90 With
f i rrefereresetto the@matbompanyimpedawigeii whidhent i on; Figure 2

is a process flow di agram of separation apparatus in
20 accordance with an enbodi nent of the present

| NVEIguteon; 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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Figure 3 is a plan view of an alternative enbodi nent
of the present invention; and 25 Figure 4 is a side
el evati on of the enbodi nent of the invention

i Wowsdsroadsexd i n figure 3. BEST MODES FOR CARRYIrNZ:0mkiln0170
THE | NVENTI ON Separ ati on apparatus configurations as
shown in Figure 1, or in Figures 3 30 and 4, nay be
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L Gi ' t catc
o iPflge FATRATHE At e ouhdiBt 8 Gy oFehs At the Hases
I ncdfuekctonor-stfrageovessels! | age from bunded or dyked ar eas

around the bases 10 of reactor or storage vessels. In
order to help separate these sorts of nmaterials froma

| i gui ordet e heﬂ:pBepahieStl'tebsvﬂbrfsnothﬂtUrlelslfraﬂdé qrqutohethe

ust e
Per PRl shom Rdlrg St pibceen B8 lGRed In Fioure 2
sepandadesdrilied Henein belewandy bewusstt i on may be hydro
car bonaceous (in particular petrol eum hydrocarbons),
insoluble materials (particles), heavy netals, and
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di ?%Iebdna%gcgurs {m pgrrtlcsnﬁar pétroYeum ti'nydrocar[)(oqns) .%S&S{;rﬁor#&gna]s
(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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20 and sem volatile organi c conmpounds (SVOC) and
suspended solids. These may all be typically found in
stormwater runoff fromroofs, roads and paved areas.
Pwefedsaldsys the system as herein described ipgThtizbdod/s8cho
to treat such runoff, partecularly able to treat

| arge volunes of liquid. 25 The contam nants nay be
separated and either discharged at outlet 2 or sent
for further processing by other nethods, for exanple
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| F Genatal thied e e Seee e oy relfid1q goparate and

chggtger (s) 3. In the grawty separatl on chanber 3 the
velocity of the liquid is preferably mnimsed,
however conpared to other nore traditional type

gr Refdrding ﬁ\%@é;ﬁ&dﬁfcauy tbhﬁe @ﬁ‘lbbd@ldnabf Piguref 1,tthe diquid dedaer

d d
18 TSt ChaBbaop o Rt acctoBolcstd FpEtng oWGE te
Se'bhérﬁbeﬁ%lﬂif l 11l§b Gravitatipacof settihg )chhmbéhis @mﬁe@lnrﬂem
of Flgurel he liquid feed he fi

< PIUI o RO G 501 1SS B o AW ANBnAIoAY (ARLIG
ch %g&ﬁb%ﬂbgw b? proWH%d gécﬁddﬁlﬂbrltlmeWh atecbhnattedcih ashes
is divided 1nto a [ of co nts.or
{ i, TG Card i WHIOR S R encHE b dp eRepiAu ©
Pr @%b d&ﬁgerﬂdd)raﬂﬁﬁhg Qﬁkﬂérla)ffrdhh IsQHiBtéﬂtﬁllyE @ﬂ ae Geadthenliquid
series exanp cond H E rz ¥e an open
en@uﬁa%lr\wtlggé;mgeqarp(ﬂg?\atatlonal chamber, an 'an outfe po P 0
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

fioor 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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and buoyant or floating material from substantially at
or near the liquid surface in the upstream
gravi tational chanber, and an outlet port 8 (not 20

StWoWhoslovstne second chanmber 3A, but shown i peeR@2doldcofho
chanber 18) w thin a downgbream chanber, wherein the

outlet port 8 is located at a substantially | ow point

71 olsBP PG B8R of Flors Fpaf adli BrisBe gt Sdls baok
' pentodbepkambered. ' . 25 The peri scope ri ser

configuration allows for materials which float or are
particul arly buoyant to be transported from one

¢ haieh buoyant ghm«-mais(gre( nglelsly removed :aﬁdi &ratﬁtﬁb(orté@ t_?hthe next
Lndi vi fic ma ese
buglyg\ms{r% erlcg)éq Y ar $'3MBG5s %Fed aﬁ?‘@ﬁn g‘e“ﬁti??"ty Rkl r
t 0 rgteatmn/;esmeheertime f}gllutr@klhqn-bwyaﬁtem%tdﬁaﬂvh Gﬁhn{]mfft;éétﬁé S
e floor ayj ty chanbers
(t Rt DeBtvinh o' 98 a3 hnding oh s ol b Sloyant o non-
su timegmﬁnndatyna;:s elmd\étbei IuﬁuTm;I]) flow hstef th@&ésu%dgg%%oaélgyg is
scr.aper e). eri scope WO 2005, /6
P AR st frotnés buspptied FiasS Sotomalenal uibinofe lghid
o ipeeferably rgduddssat eactieHanstet). bul k solids back into the

chanber 3. As buoyant nmaterials are quickly renoved
and transported to the next 5 downstreamgravity

Chafﬁtsegravithaawétithﬂ'naﬁibbf B@’iﬂg@l&bh dyEoe repeated in serie
retention/re r the non-buoyant materials

i n aRhPlgwvn & ?éQL{"F (qug?erﬂﬁttYGWdP?@"% ag Haamh digesoasiiing
of rfebesslarqu plroWdé hank%ffb!:m sdparation- ofbiéﬂyﬁﬁpaﬁfﬁﬁﬁférq}o?*n

th e residence time avail able
0 g Prrenfat it 15 Sion of eamBrrsaisatonmay s b
WI tdetemiriee dontewh@t by thedhededsa|vaxi @%%@rﬁbn&lﬂﬂhme to

Thi s graV| ty separation chanb
co P et (s

y be repeated in series as shown in
Flgure 1 (or alternatively paral lel) as many tinmes as
' to provide an effective separation of

norPE 6 Shambe ¢ Eiay alsgrrclusle afcovastiavs ensitton faailgus cable

Theo eigagedbnd BaPE Rith GQA Irdt baihh PlodB¥ed! iSCinBRince 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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det erm ned sonewhat by the necessary maxi num
operational volune to be treated (MS-1). The first
chanber 3 may al so include an overfl ow conduit or

f woidsioyoss able 20 to engage and cope Wit clpingbiosooo17o
not being processed, for instance during mai ntenance

operations or when inflow to the system exceeds the

pro ' bili (this be,as a result of
PncPaRebt B8P 38, e ohel feslfelce ke siacesseny ifor aravity
whi sdparation of eolidstientbuyastansterigét er a period of

operation). During overflow situations, the liquid may
be re-directed to a 25 holding vessel and stored

t enPles aufpuy otithiel liquidt trewed h@m%@cg(?&\ﬁl?%epgﬁﬁoﬁ icﬁ%Per 3
ch e Srf’(iand s%(b?ieguent chanbers) “may al'so inc uae 'a
def c{q SriisAharagd #t oligty 10.andhthen entern p sateentfiter charber
i nl &1 fqrdinat tréatirenb 8hd proceSaig P?%%ﬂgﬁﬁ&gﬂﬁ%%&%h@gy 2.

[

pat% I. Bi n the cq?nb,gr to hel p reduce

vel %’ﬂi’b ULl dhatiligwd epteripg caambery T hisausgdiosiow ot the
s hodirectiors yof adcseerbéiiteri 10| eTRS s8ftehOfiltep! i AR 19! pidfies
[ gf.lowr%nd?d&r%%tsIlc‘.%@dtomrdthev\p '
208%1; (R88R cangter dksoman saeal Ies1 angh 13y epRIise; @einclude
r eduvaateh hitbre.e s Ore N6 niordTRcrRReHifeds Y12f Ghd HeR¥s Ercﬁ parallel
separatlsgn of soljids frombuoyant materi als. e

|
out P chambersdd ﬂd" % r'dad®d1& ridmayebegerapipysd to contact
s e[ths aiylignouthamoetism Ihe g%vﬁﬁseﬂ&aﬁ&} Igtiaﬁé ha %ﬂg Sﬁ%@r effect

out | e{ .10 and .then enters a screen er'c

f oréontainment of fipadarticles dop hysreeatbons efe) ot already nartained
di sgith @ glavdysbSar f Loyl d
enterjn cgan‘oﬁgr %ai sn gtggé'elﬂ é&fe F%%H{cﬁtﬁgﬁéd witﬁ%e
di r"@l:"f’i"gﬁu%ﬁenié,'ef‘@éﬂsF‘P'Pt@er 12. The screen filter or
filters 12 provides adsorption and/ or absorption

ca bi#ii ties, conprise or include 10 wool |l en

fi . Tioee g f&%&‘@@éf slages maydneude wanliers ibre aghich has
parekh alteatdd (faneefingid2dTiRbfer( fidecelis scdired 1§nq ilr%on%tg%agn

ed to contact the liquid outpu

may be enpl o |

t h@rw{g)r? %@ﬁ&?daﬁaawgsa figee capabledofralysagptioncof not only

COgrusRETINY &1, But ¥ HhdIbGlISSdiY) 9L QAP Mo idted
anglor?(nitt%d 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
fitter 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



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

| /@ 46005001 | en fibre which has been treat edrNz9o4/000170
exanple, a woollen fleece i@ scoured, and the natural

greases are renoved |leaving a fibre capabl e of

abs n of t only 2 ses and oils, but small
oot BlcRldef a0t bB5ctB dpeht e pBRE Ao Boutin Betegsls RuAts
kn| tbelibrdfibtiésofor absomtied. and/ or knapped or woven to help

enhance the potential liquid to fibre surface
contact. The fibres are a scaly material, such that
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scales.or sim/lar. particle bing neans to
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arti.cul 0 carbons ecially "petrol eum
P lass, Sorsl 1P EoheaRL e Pri seLsted Ham reppiaation cto
Thea;ﬁpli&éﬁbrf | del GBGUIRS OarfBBYmdy Che! At BHinG QR'yltFé]eSpelelC

and/ or Kester mcro- 30 fibre or other Sca

mat Mt 15\ Q59 targelsskior rempevaldromy the liguid pdiay mgmplee e
10 fi bryﬂB:ah&MﬁarSQB@:I &blh I d>ft Yibke® RGP rhayTBee Wolish itk |gtios,

the ol ter WD 2005/ 009576
‘ﬂwﬁeﬁ?%@m@ig%@mmw@hwwﬂ ection agent

to refl ect and bounce materials towards woollen

fibres for absorPtl on. The density of the screen

fil %rr%"%gle\%"? Cldads ﬁ@lqg:g@h spkds aref; sizes greater than

reqmcrmmetnb uaRfty | df t4rf@in Vit
i ﬁ*ynenf““@"ﬁﬁ% PPy ler IS TEARBY(0 Jpss

15 be| Pe’°améarv \otﬁ!s:htteiaemaﬁnq/whmethe splids ase Jasgéhammpm

r at 1he-°q u@fmtlt?%ﬁ Bolﬂ)r@b)ﬁeﬁé)m&ﬁ%sté‘fw m@reeag&l gﬁ g%’a{lﬂhgm of

app}ication to ~application as require nd nay Dbe

det &4%{PYEY Widhke specific contam nants being

targeted for renoval fromthe liquid. For exanple, a
ical urban road run off fibre blend may be

woo TS W B e b gshdg fiksrs issushanatiths opaTtanitss
20 a dy tNepaRitleBasi sther 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

25 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

30 stage. This initial filtering stage contains materials such as hydro
carbonaceous matter.



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

pol ypropyl ene and pol yester is reduced (to |ess 15

t h@odsddeshy dry wei ght each), and where the pg@)Nzsiaahfro
| ess than 120pm the quantisty of pol ypropyl ene and

pol yester is increased (to a maxi numof 10% by dry
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‘%ﬁg Z’bf?ae“éﬂg? Pverthe Scigen may berr watlspiiway de ireduse the
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an,i SI n egreé o I bre
i ndP@é Hq@%ﬁ at wegnast%gnh?@p@tmd-fq Eysle pﬂfdnmaoce ofrthe
| i covefhilybteen.t reated) The wool I en fibres are treat ed
to be warp knit felt sleeves. The screen 5 filters may
be progressively denser than the previous upstream
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dense filters, come, the greater

opp°c9Pf QHF‘? Jo fo5m & Gg o%'EF”QBTnPB*sa% phwm sy Figaiet himithdhe s

t o contaniinated tigeidfdntsrmgathe dhanbeP RS f#dvpn@'?ro awty
al ternaill ve confi uratl on, the screen

nmay*eRar B'Plfqhﬁmbébl QriAY sepagationochamber Nllaqtmedpemscope

20 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

15

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

25 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 coniigured to include recycle loops
30 from various treatment chamber stages to allow the ability for continuous
and refined liquid processing. For example, the process flow diagram as
shown in Figure 2 shows some possible recycle streams available.
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10 overflow the screen filter in cases where the
filters becone bl ocked ("blind- off"). A passage over
the screen may be a weir spillway to reduce the

possioéNodsty recharge of material already compcginzeRabidiro
the screen filter back inte the liquid. This feature
rmy enhance the life cycle performance of the overall

o U R A RSB b ISR Y 480y RBERREA Sho B stage,
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oy B oS SToBE SR RSN 6 v
fPfgr’oNZ%OQﬂ#cﬂ%a?éhd aid%aﬁfta HesUEIRe bsntamirﬁﬁwﬂoatamed within d

m ravi ation c e

e 6 B e e gt EHoR SrenchiouBh Haul Roime gegpversed

I i qmodgh th@%ysmurwr@fér@dw the mémlaﬁesmmga@\uamomqmréo
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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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5 streans 11 Rl and 11 R2 provide the ability to
recycle output 2 fromthe screen filter stage | | to
be either re-processed in the screen filter

chadewedssy 11 or enter the gravity separat ip@f/Nz2004/000170
chanber (s) 3 respectively. 18tream 3Wmay be nateri al
renmoved by scrapers (or simlar neans) from 10 the
gravity separation chanber(s) 3, 3A, 18 and may, for
exanpl e, be sent to landfill for further treatnent
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of contam nants, even 20 when subjected to reverse
liquid flow The arrangenent of Figures 3 and 4 is

Sumpéststdﬂtfw préseit imentiol hm HeenVdespitidd MWhWaof example

| < A4 € v o phEreE sl thalcodeali i, s AP

r efrﬁdmeretwwiﬁncgw dépakting fforh feSscdpe @Hergdfgenent t he
inlet and outlet are located in substantial alignnent

wth the top of the fibre filter 22 of the second
gravity separation chanber. A nonofilanment sack (not
shown) may be fitted over the entry of the inlet pipe
into the first gravity separation chanber to renove
bulk solid itens, 30 The fibre filter of the second
gravity separation chanber is of the construction
descri bed above, and is housed with a nonofil anent
bag, which in turn is captured within a steel nesh
framewor k. WD 2005/ 009576 PCT/ NZ2004/ 000170 15 A
further advantage of the present invention is the
substantially biodegradabl e aspect of the filter
fibre. This may be particularly
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advant ageous once the used fibre filter(s) have been
renoved fromthe 5 system and require disposal (for
exanple in a landfill). The screen filter stage nay

alwaobsmossonst ructed to enabl e wetl and pl ant spctrmzmwooom
effectively canouflage theaesystem and may al so
aSSI st sonewhat with the treatnent of liquids, or to

@l%ree help in processing liquid. 10 Aspects of
e é i nventi on have been described by way of

exain'pl dppanatus dord separatiorul of bmtamtma&lsi frord at hatud said
i fi ' made th

nodi fi cat sand addi tions be
wi t houEPBRARECOMErng i AUBLATR seRaratiBdReansggnd & soreen
2005/ O‘ﬂ%’?theﬁ’ﬁ‘s?[/ S9ic? @0reeA OflteY Gneahs  fBéilinG: outﬁut from said

f
11 i o/ SRR SR, P RGP S sriekp T means

separ afrnichutleswaodlercfitde.a screen filter neans, said
screen filter means receiving output from said
gravitation separation neans, and wherein said screen

filze [JI Nppas?fus adaeidmel& ol 1 W{lﬁfellrbﬂ’@ rawttazﬂ@rm{sébah‘éhon
according to yher el ati ona
separ am‘%ﬁ's "T?@"Q%n} Iﬁ@? l?&'@é”oﬂleq @{gtﬂ Adfool | en fibre

filter stage. 10 3. Apparatus according to claim1l
wherein the,screen filter rises a_conposite
of ool PEREELREECKRG (RS fobhersh hRcscroes filey gans
Con‘poneﬁﬂhﬁnSdsl 2 dbﬁip,osit@W'v&fMeﬁ ifibfee and Dnei o) midfd YEIhe
fibre w% ot her thetlcflbre4 Appar at us

accor dif¢l fQ WSQPPEB%? Swherein the screen filter neans

conpris a pm;zpmbtngﬂgfe wool | en fibre and two ot her
conponeg;tss in 20 rati o of approxi mately 80: 10:10

respect (el PobiesRr B8P wei ght basi s.
(iiiy  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

8.  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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.5. Apparatus according to claim2 wherein the filter
of the gravitational separation neans conprises a
conposite of woollen fibre and one or nore of the

f wid 2005v0057cconponent s: 25 (1) pol ypropyl ene feicling2004/b00)70
pol yester fibre (iii) othert7synthetic fibre 6.
Apparatus according to claim5 wherein the filter of
the gr ﬁpgé@*ds"&&{op@) gé%%haﬁ "Erdih atﬁﬁ $cPaBN fikdrSméans
conposi of wool l'err fibre and two other conponents in
a rati comprisgspa pluratitit off scram filteps, epoh meegressivelyetignsepin a
dry wej . | S¢ Nz2004/ 000170 17
7. Appggg§ﬁ§a§t§gP iﬁ§%9§m3ﬂ§?ﬁ1 €rein the screen
filter means conprises a plurality of screen filters,
eagh pr, [ : ol s dhregt) I f
T | | AEPEERR. Ao ARE RS Blink T whiict ek af Soa of e
cl ai m ®creRe fikera arsearfed aedfonivisied andier warped aod/oeknitted
filter ded and/or tw sted and/ or warped and/ or
knittegn&%ﬁﬁﬁgé'felted. 9. Apparatus according to any
one of the preceding clains configured 10 to provide

a rc 0 ot M r

ac c%lo rd ?Ahggrtag saé{r%? B@E@ %f Jne( I éh%néf tﬁé’ f gecgﬂhgg n‘ﬁ%ﬁg r°§ﬁ@69d
provi déo progideleai airguiit fiow path forfties liquick | i qui d bet ween an
aligned inlet and outlet. 15 11. Apparatus according

to claim9 wherein a series of connected concentric
ci rMéul &pparatusbacerding tpranyi oreal ofitviaims hbis 8 chefigured to

means. PoyEo shERAG Bl A e Al caRea B Bies Bkt

t he chantbentletr chanbers

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 ciaim 9 or 11 wherein said screen
filter means are provided in a screen filter 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.
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housi ng the gravitational separation neans precede the
chanber or chanbers housing the screen filter neans
in a linear sequence spaced between the aligned inlet
amm Dodossre 25 13. Apparat us accordi ng to amerNe0h00170
claim9 or 11 wherein said 8creen filter neans are
provided in a screen filter means chanber or chanbers

whi e iabpRfatdy ScbRIHEAS!ddif 14 berindhe Urbldnoddow in the

separ at |
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Cubst affidf7sEF 8 A et 56 3pan Bl B e toor e

c hanberadtanelstu dewnasticaai Icylambet hand |vihareinf a t estl Qpstream
adj acent _downstream chanber nd wherein a nost .
upst r egquaw S50 8YA ”Leéﬂsr‘%?mﬁr f?eBFPé"dgHaW@bra"i iglet
provideartwi th an inlet port. 16. Apparatus according
to any one of the preceding clains wherein the 15
screen filter neans are provided in the formof at

| eatst mamd:ummofdmgteranmesaf ﬂ’(wpfbeédlrigldhimﬁ wigeraih the

Tt er SBeRTHEr et ot pBlind i 1R rom of 3t 1e9RC 0B BERn
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output from a gravitational separation means chamber.

17. Apparatus according to claim 16 wherein the apvparatus 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



and arranged to, in use, maintain a static |liquid head
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20 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
25 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:

30
(i) transporting the liquid to be treated to the gravitational
separation means and processing the liquid, and
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