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"SEPARATI ON APPARATUS AND METHOD The present invention relates to a
Jet hod WA 964958 at us f or separating two different natRGHAPE/00460
partlcularly t wo different fluids, and nore particularly to a nethod
and 5 apparatus f-or separating two ap_lfa§t partially inmscible

| i quids having different densities or specific gravities. Even nore
particularly, the present invention relates to a met hod and appar at us
for separating an organic material, ~such as for exanple an oil or -

ot her ol eophilic material, 10 and water m xture prior to discharging the

wat er conponent t 0 a SHIAOSION 'APFIOTES SN0 METIGhem such as for
exanpl e a drai nage or sewerage systemof a comunity, town or city.

The present invention finds particular applicationin - separating
engi ne oil and other petrol eum products and 15 hydr ocar bons, particularly
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wast e weparating fvo idififarent matexrials arpaxticularly tweo are
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may al so be useful in se arating solid particles rom f| uids.
5 apparatus for separating t at least partially scible
liquids having different densities or specific gravities.
Even more particularly, the present inyention relates to a
method and apparatus for separating an organic material,
such as for example an oil or other oleophilic'material.
" 10 and water mixture prior to discharging the water camponent 
to a drainage or waste disposal sYstem, such as for example
a drainage or sewerage system of'a community, town or city.
The present invention f£inds particular application in
separating engine o0il and other petroleum products and
15 hydrocarbons, particularly those used in the automotive
" industry from water, such as wash water, run-off water and
rain water. Other .applications in the sewage and waste
water disposal indus;ries are also anticipated as alsoc are
applications in the off-shore oil industry. The method and
20 apparatus may also be useful in separating solid particles
from fluids. o |

It is to be noted that the present invention may £find
application in separating any two dissimilar £luids,
particularly liquids, provided that the separation can be
25 achieved under the influence of gravity. The present
iﬁvention may also f£ind application in a wide variety of
industries and with a diverse range of'prbduets.

Although the present invention will be described with
particular reference to one particular form of the oil and

30 wateé separator in one particular application it is to be
noted that the scope of the present invention is not



It is to be noted that the present invention may find application in
separatin two dissimlar fluids, particularly Ligui ovi ded
t hat tﬂ@g@{ﬁgsat ion can be 25 achi eved under the infi u%ﬁ%é'%sm%#QW ty.

The present invention may also find application in a wde variety of
I ndustries and with a diverse range of-p2oducts. Al though the
present invention will be described with particul ar reference to one
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i nvention is /e €£ten5|ve SO £§ i%% other arrangenents of the
separaplrmyiﬁéih ons h%ﬂdtﬂgﬁeo?p?ﬁ teR_hb¥d ﬁﬁﬁF% badd iPFINGIRENts in
other 5 apghéxanethsdshan those specifically described, including

ot her net hods. - ne problen1encbuntered with service stations and

ot her est abl i shments serwvicing autonobiles is that engine oil and
One problem encountered with service stations and other

establishments ‘servicing autcmobiles is that engine oil and
other hydrocarbon products used in the automotive industry
10 are spilt onto or othsrwise deposited on the floor and
other surfacés, such as driveways or sg#vice station
forecourts, upon which tha'vehicles a:e being serviced,
driven or parked. During ﬁeriodic cleaning of these:
surfaces, and when the forecourt of the service station is
15 being hosed down, or in times of high rainfall producing
 water run-off, water containing oil contaminants or other
petroleum.product contaminants flow into the storm water
drainage system or other waste outlets. With increasing
concerns about the environment, more stringent requirements
20 concerning the disposal'of waste products (whether
voluntary or legal) are coming into force. Thus, there is
a growing need to pfovidg a method of removing contaminants
from water prior to disposing of the water into the
drainage systemn. Abdordingly, the presence of an oil and
25 water gseparator is particularly desirable in service
stations or other establishments where there is a high risk
of contamination by oil based products of the water
entering the normal drainagé_or sewerage system.

One disadvantage of known seﬁarators or traps is.that they
30 have been difficult to clean and maintain. Some are

inefficient and require a large amount of space. In times

of high rainfall, some separators, traps or sumps overflow

so that any accumulated oil is flushed into the drainage

gystem. Therefé:e_there is a need for a separator which is
35 easy to clean and maintain.
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Is a need for a separator which easy to clean _and mai_ntain.
stations, which method and apparatus can be easgsily
maintained so that the apparatus remains substantially
serviceable. Additionally, there is a need to provide a
suitgble separator or separation system which is low in
15 cost, easily maintained, and efficient so that the cost of

- removing and transporting any recovered oil can be reduced.

Therefore, it is the object of the present invention to
overcome or substantially ameliorate the above
disadvantages by providing a method or apparatus which

20 results in enhanced separational efficiency of two
dissimilar f£luids. Additionally, it is an aim of the
present ‘invention to provide a-separatér which is compact
in size, which is cheap to build and install, easily
maintained and cleaned, and which is more efficient than

25 existing separators, and to provide methods of using such
separators.

According to one aspect of the present invention there is
provided a separation apparatus for substantially
gseparating at least two at least partially immigcible

30 materials having different densities or specific gravities
£rom each other, said apparatus.comprising inlet means for
admitting a mixture of the at least two at least partially
immiscible materials, separating means for at least
partially separating the mixture into at least a first
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- 3- In sone existing separating devices, |arge volunes of water
are ME026/04088 al ong with the oil being trapped or separ RCAAUISOMOBecause
the cost of renmpval and transportation is dependent . on the vol une
being transported, the cost of dispaosg of 5 the oil together with

excessi ve anounts of retained water I S unnecessarily increased in
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such at least two fra.ctions, said baffle arrangement beinq {
provided with a first surface spacea a:_;art from a second -
surface for inducing separation of the at least two T
15 materials. B '

According to another aspect of the p_i';sent invention there -
is provided a method of substantially separéting a mixture
of at least two at least partially immiscible materials
into at least a first fraction and a second fraction

20 comprising the steps of admitting a mixture containing both
fluids to a separator means through an inlet means;
allowing the mixture to flow aier'ig a flow path defined by a
baffle arrangement provided in the separator means such
that the mixture resides in the separator means for a time

25 sufficient to at least partially separate the mixture into
a first fraction and a second fracéio‘n", said baffle )
arrangement being provided with a first surface spaced
apart from a second surface, said surfaces for :.nducing
separation of the two materials such that the inducing

30 Surface of the baffle arrangement leads to or is directed -
to an outlet means for one of the fractions, and '
discharging the first fraction through a first outlet means
and discharging the second fraction through a second outlet
means thereby separating the mixture into two fractionms. -

" 35 Typically, the two materials are both liquids. More
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surface space atpart fromf seconf .
up a plurality of individual baffle plates connected
10 together in a continuous helix or stacked in spaced apart

~relationship.

Typically, the baffle plates are each of a frusto-conical
shape. More typically, the baffle plates have a centrally
located aperture located at or towards the tapered end or
15 apex of the cone. More preferably, the conical baffle
plates in normal use are oriented with the open central
portion or apex directed upwards. However, the central
open portion may be located oriented downwards, i.e. below
the level of the base of the conical baffle. .

20 Typically, the individual baffle plates are located in
spaced apart relationship, more typically, in regular
spaced apart relationship. More typically, the baffle
plates are separate from each other and are nested such
that the tapered central portions or apex having the

25 aperture is located uppermost and the base of the come is
located lowermost while the baffles are spaced apart from
each other. '

It is to be noted that the baffles and flow through the.
baffles is such thét the convection current set-up is such

30 that the direction of flow is in the direction from the
base of the baffle to the apex of the baffle‘irrespective'-
of the orientation of the baffles.



surface for inducing separation of the at least two 15 materi al s.
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skirt or similar located at, towards or around the base of

10 the conical plate. The flange may be continuous or be
provided with cut-outs. The flange may be located at any
angle to the body of the baffle, typically from about 45°
.to 1359, -

One typical example of the baffle plate is provided with a

15 surface which is substéntially‘any; undulating, cérrngated
or sinusoidal having a plurality of troughs and crests
located more or less regularly spaced apart around the
circumference extending radially outwardly from the centre
to the periphery. ' '

20 Typically, in use there is a gap between the outer
circumferential edge of the baffle plate or flange if
provided and the inner surface of the separator wall to
allow separated oil to raise in the gap under the inference
of gravity. Typically, the interior of the wall of the

25 separator is provided with deflectors, baffles or the like.
More typically, the deflectors are associated with but
spaced apart from the baffles. '

Typically, at least one of the outlét means is an overflow
weir. More typically, the outlet for the lighter or

30 lightest of the fractions heing separated is located at a
level above the level that the heavy or heavier of the -
fractions is'discharged, particularly, where the ocutlet
branches into two outlet conduits, one being for returning

e~



%ypically one liquid is hydrophilic and the other is hydr ophobi c. Even

nore typically, one liquid is an oil or oi |l based pro e
.ot her i sSWEES6H4058 ' Typi cal ly, the baffle arrangenent igél@égg}@ﬁwlal |y
or 5 generally helical or spiral in shape. Mre typically, the

baffl e arrangenent -defines a nore or |essycontinuously helical flow
path for the oil/water m xture being separated. Mre typically, the
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pl ates connected et;gw i a continuous helix or stacked in spaced
apart %ﬁﬂﬂnﬁp tcally, the baffle plates are each of a
frusto-conlcal shape More typically, the baffle plates have a

centrally 15
apex of the %nil'e re pr e*ﬁ&#gcééﬁgeg&%%e%gf ?? L&ﬁ;ﬁé&ﬁ;@gse#lﬂ o
nor mal use asepacxamx@pvm*pmex%eeocmwminc tpoﬁbﬁoﬂnért:ﬁpeked. rect ed
upwar ds %a«f&? €&k én the BREE BQrEhanBﬁ!cHQ bafnes a&éent ed

downwar s the Ievel o base of t ni c fle.

20 Tym¢uﬂQ%¢3?¢Eﬂlﬂﬂl%#ﬂ%a?h%af}?ﬂ Fa?@§°§?€ Fge g@ﬁggﬁ in spaced
apart rel ati@edetiotiVESway@s Cohéir apexcgul ar spaced apart

rel ati onship. Mre typically, the baffle pl ates are separate from each
ot her and are nested such that the tapered central portions or apex
havi ng the 2fypieskly.rthesoutletedfoppcanpsnonaternorhsybssantialdynd-is

located | ovegmsiaWoihs bOEwbah’tRam2if #R3eRItRBAEghtOBr 1ighter
10 fraction outlet is located above the level of discharge of
the heavy or heavier fraction, particularly the junction
between the two outlets or conduits discharging the heavy
or heavier fractions.

pPypically, air or other gas is admitted to the interior of
15 the separator body using a sparging system to assist in

separating the oil and water. 1In this embodiment a

flexible sparge pipe is located at or towards the central

axis to admit the air or gas mixture towards the base of

the separator to assist in initiating and maintaining a
20 convection current. '

In a preferred embodiment the baffle is rﬁdially
symmetrical.

 The geometries and shape of the disclosed devices,
particularly the baffles and interior of the separator,

25 promote the separation of substances of different densities
and physical attributes..

The present invention will now be described'by way of
example with reference to the accompanying drawzngs in
which: : _

30 : Figure 1 is a partial vertical cross sectional
view of one embodiment of the separator in accordance with



each ot her. It is to be noted that the baffles and flow through the
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- 6- Typically, the conical side surface of the baffle plate is
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Figure 4 is a side elevation view of one form of

the surface may

a baffle; :

10 _ "~ Figure 5 is a top plan view of the baffle of
Figure 4; _ : ' I

_ ‘Figure 6 is a side perspective view of a series (

of individual baffles; ' '

Figures 7(a)-(f) illustrate: top plan views of

15 baffle unit precursors: '

Figure 8 is a perspective view of an alternate
baffle unit;

| Figure 9 is a plan view of the haffle of Figure

8; '

20 Figure 10 is a schematie diagram of an embodiment
of a separator in accordance with'the-present'inwention as
applied to a skimmer pile on an off-shore oil platform;

Figure 11 is a schematic diagram of an alternate
inlet structure to the separator of the present invention

25 as applied to a skimmer pile;

Figure 12 is a schematic diagram of an embodiment
of a separator as applied to a flooded skimmer pile; ' .

Figure 13 is a schematic diagram illustrating an
alternate embodiment of a separator incorporating a

30 downward spiral path for the exit flow;

) Figure 14 is a schematic cross section
illustrating a variety of riffle types (shown larger than
life) formed on a baffle;

Figure 15 is a schematic diagram of a further

35 embodiment of the use of the apparatus of the present
invention in a skimmer pile of an off-shore installation.
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“regul arly spaced apart around the circunference extending radially
outwardly fromthe-centre to the pewi phery. 20 Typically, in use
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V\$'96/ 0405846. A lateral inlet in the form of a JEFANTHipe 8
R receives an oil/water mixture to be separated. It may be
10 made from any practical material such as for example a

solvent resistant plastic, PVC or the like.

Conduit 8 preferﬁbly branches into two inlets 10, 12 spaced
vertically apart from one another. The first inlet pipe 10
is located in sidewall 4 relatively closer to the top 14 of

15 the separator 2. The second inlet pipe 12 is located at a
lower level than inlet 10. This arrangement is Xnown to
produce more efficient separation, perhaps because some
separation of the o0il and water occurs in conduit 8 so that
relatively more of the lighter oil is admitted through

20 inlet pipe 10 than through inlet pipe 12. It is to be
noted that it is not essential for the operation of the
separator 2 that the inlet 8 be branched into two inlets
10, 12.

A cylindrical or other shaped tube 16 is located along the
25 central longitudinal axis of the separator 2. It may be
suspended and removed by a hook 18 which extends above the
top 14 of separator 2. The cemntral tube 16 may be provided
with a plurality of relatively large sized apertures 20 for
admitting f£luid through the wall of tube 16. However, the
30 presence of apertures 20 is 6ptiona1 in some embodiments,
as is the presence of tube 16 in still other embodiments.
Tube 16 extends from about the top 14 of separator 2 to
extend to close to the bottom of the cylindrical portion of
separator 2 above the level of water outlet 58. Apertures
35 20 are provided at spaced apart locations over almost the



t he heavy or heavier fraction to waste and the other for recycling
this fraction. Typically, the mxture to be separated is admtted to
t he WO96P40S8t or at a | ocation corresponding to the endPEHAPIHO0450
separator to which the base of the conical baffles are directed so
that the flowis through the baffles insgy - direction towards their

apex. Typically, the outlets forma manoneter or substantially U

shaped traw:wemﬁmtm wibeLé he Ak gnbémraélsaiﬁé w:tiéaﬁyl on outl et

is | ocated above the | ev of dischar eav eavi er
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air or oth e lnt |or of 15 t he se rato ody
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this efbodilferiis an optiml bfeampm gmqbllpwlbel dispevsed withoimr deméhe
central embbdfinddt #dM t the air or gas mxture towards the base of
the separator to assist in initiating and maintaining a 20 convection
current. In a preferred enbodi nent the baffle is radially
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the outer surface of tube 16. A repeating sub-component of
_ a helical baffle or any separate member of a stack of
10 individual baffle members will be refgrted'to as a “"unit"
or "baffle unit". The term "baffle" may also refer to a
. baffle unit, a collection of units or a continuous helix or
similar. One form of baffle 22 is a substantially
continuous helix arrangement.. A continuous helix baffle
15 may be extruded from PVC or another ‘suitable polymer.
Olecphilic polymers are preferred. Different applications
of the invention will require the baffle to be made from
different materials which are compatible with the liquids
being separated. The baffle arrangement 22 may in some
20 embodiments also comprise a series of individual spaced
apart baffles, stacked or nested one above the other while
maintaining the sepgiatian. Each unit of the baffle
arrangement 22 is preferably provided with a sloping'wall
surface 24. Where the walls of the baffle arrangement 22
25 are sloped, they slope from the central axis down toward
the cylindrical wall 4 in some embodiments. However, in
other embodiments the baffles may slop upwards.

A'peripheral flange portion 26 (whether continuous or
discontinuous) may be provided oh éach:unit or along the

.30 outside edge of the helix formed from the baffles. 1In one
embodiment the baffle arrangement 22 comprises a plurality
of identical units, for example, conical baffle plates
arranged in a nested relationship extending from towards
the top of tube 16 to the bottom of tube 16. This

35 arrangement is similar in appearance to the baffle



'{oarticul arly the baffles and interior of the separator, 25 pronote the
separation of substances of different densities and E’%si cal _
Attribut #096/04058  The present invention will now be descPCEAYIBP4LAY of
exanple with reference to the acconpanying drawi ngs in whi ch: 30

Figure 1 is a parti-al vertical cross sect 4 pnal vi ew of one enbodi ment
of the separator in accordance with 96/ 04058

PCT/ AU95/ 004g0rangement! 22 Rep3dted R Higtre 1 except that imdiVi¥vals 2
schematic view_of one form of flow chart show ng the various

f S
conponent s ubB§E1Rs,axey I?('}Gcke% and nested ither fhan PavaRdvd h t he

present invephbgstahtiallyodapitdthucvs Melival dEvkn)) s @ipreferred
operati on; r.e 3 ifs an er. sch
e

. Fi tigc flow chart _
iITustrating®BPSSAReRt, Fhe, KA /g m;ab”'.fcﬂ'e °°nv°al‘"ti?—‘? gure
4 is a 8 de 8Beiat ioclined aft dte- 55" fxdm the hoxiddrntsl. 10 There is a
Figure 5 is 0 Vi it | : '
Figure 6 is g‘?i g‘e’@;‘)'g?s‘,‘phé‘g‘ﬁ \(%Iea VI ew ﬁ"{éasqséegr idei_'smefélgt)q@itn | \ﬁa(fufa]fe baaﬁl es;
Fi gures 7(a)the) ippider of theypidienvallevks. ofThere may also be a gap

between the inside diameter of the baffle and the tube 16,

or tube 16 may be deleted. The baffle is provided with a
10 flange portion arranged at any angle to the sloping wall,

typically, from about 45° to 135°. The flange may be '

folded upon itself to form a reverse curve with the' sloping
wall. '

A drain conduit 40 is provided at the extreme bottom
15 surface of frusto-conical lower portion 6. A valve
arrangement in the form of a tap 42 is provided in the
drain outlet 40. A drain pipe 44 is connected to valve 42.
- Heavy ligquids and solids 46 collect in the lower portion orxr
apex of the conical section 6 and are removed through the
20 drain 44 by periodically opening the valve 42. '

A first outlet 50 is provided in the upper portion of the
wall 4 for discharging oil or the lighter fluidﬂ The
outlet 50 is provided with a discharge conduit 52. The
outlet 50 is preferably located circumferentially opposite
25 from and above the positions of the inlets 10 and 12. A
second outlet 56 is provided in the lower portion of wall 4
near to where tapered portion 6 commences. The second
outlet 56 is provided with a discharge conduit 58 which in
turn branches into two further conduits 70, 72 at Junction
30 71. The position of junction 71 may be adjustable so as to
alter its height relative to the height of the separator
and of oil outlet 50. Further it is to be noted that
‘geparator 2 and conduit 58 form a substantially U-shaped
trap. For efficient operation of the separator 2 the
35 height of outlet 50 should be above the level of junction
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15 baffl e unit precursors; Figure 8 is a perspective view

of an alternate baffl e unit; ' Fi gure ' vi ew of

t he baMO W49 gur e 8; 20 "~ Figure 10 isgghégﬁgﬁkﬁfc .
di agram of an enbodi nent of a separator in accordance with the present

I nvention as - applied to a skinmer 32 |l on an off-shore oil platform

Figure 11 is a schematic diagram of an alternate .inlet structure to
t he separ &r cutlet Beskstprimenilynf8s diascshapglingdsepazasednwatepi | e;

ol o0 145 TECHABlAge WARAY o 28: HRULTEL yator ol ERIGEHR. 77,

di agr am i |1thatgeparatem 2 to gsmewaaﬁevengsaduehtampuatsepﬁreibp

i ncorporating a 30 downward spiral path for the exit flow,

Figure 14 is schenatlc cross sectio illustrating a variety of
riffle typds f% dthat the Q?#%}estﬁiacsneatba¢n|sake any
Figurs 15 smametmp shmsarmﬁientautaher1aﬁgtheabodwanhnaf mafpe use of

of - chor ¢ 19 e o8 buttpp1p WERRE LA " BndbIUE' uBaiE12heE0n

PCT/ AUQ5/ Cicsidthat the baffle may be circular, squ8re, ovalin Figure 1 there
|'s shown Qg4 r % %t &Y YBhEE shape’CPAEFhAingTRAYIBYIGHORRTY FES NO

power input othe
shape. Additionally, the baffle may be of any size from
10 quite small for being suitable for domestic 1nstallatxons

to quite large for commercial or industrial establishments. ‘

In operation, water contaminated with oil such as the wash -
water from an automotive repair or service establishment is
collected in a suitable sump, drain, pit, reservoir or the
15 1like. The water contaminated with oil is pumped or
otherwise admitted to the inlet 8 by any suitable means.
As the inlet 8 divides inmto upper inlet 10 and lower inlet
12 and inlet 10 is'vertically spaced above or at a higher
level than inlet 12, a fraction richer in oil is believed
20 to be admitted to separator 2 through inlet 10. Any free
: oil located inside saparator 2 rises to form a layer of oil
62 towards the top of separator 2.

While'the,preqise mechanish by which enhanced separation -
occurs is not fully understood, it is believed that the oil
25 and water mixtu:e-may'be_swirléd or otherwise imparted with
circular or helical motion by passing around and through
the baffle 22. Dtoplgts of oil 64 may cling to the
uhderneath or inmner sloping surfaces 28 of the baffle. The
droplets of-oil travel along thafinner surface 28 of each
30 individual baffle 23 an4 flow through apertures 20 to or
near or within thg central opening or through tube 16 if
present or through the openings in the'baffles-themselves
where they :ise'to thé_surface of liquid 60 to add to the
: layer 62 of_oil; In addition a convection current may be



igravity and sufficient hydrostatic head and is therefore t hought of as
passive. The separator 2 is provided with a 5 subst ant i @dpyatoklobssd’ | cal

_body 3 N¥QPHYM38 side wall 4. The body 3 ternminates in a conical base
“6, which is tapered downwar dl y. The apex of the conical base collects
solids"’ 46. A lateral inlet in the-f®nrof a conduit or pipe 8

receives an oil/water mxture to be separated. It may be 10 made from any
practical neperatinguwhigh fflowsxappladong the senraal @asss mtthrergh ¢,

PVC of the khECpluralieyCodin-1iod dtirtiives OB U Ha¥rldd'Ad i S 10,

12 spaced - vertical apart fromone another, - The first inlet pipe 10

i s | ocated VACindEVaPE XFhestube, dif, ox tubg b i, Roty nresent alpng
separat or 2¢helbente@dndxid AJf hee sebaratoit andl duwm along Itheer | evel

than inet 10,.This arran nt i.s. khno t I e r fficient
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‘separat or 2turbulemt negions or meselexation fiiglds, &he oil particles

A cylindri Cakeowe%x;am TR RAAAALIRA 1N pand GricC G AdHY vldre The CESEEES

| ongi tudi nal axi s t he separator 2. It b uspended and
enovekd by 2cHIRE PR Jihe PARRISHR SFn,APGimM for qayping AoxeaRtion o
The central ofulthel@ilnpdrtivies ds form a ixdp ompldrapldty. ofAmeladvel y

| ar ge si zed ertares 20 fo ' | tof | flul.d through the wall of tube
16. However ﬁ'ﬁhé’%d&m% @gee%j(ﬁma%éﬁ& uﬁrées | slgbpt ional in sone
enbodi nent s, as is the presence of tube 16 in still other

enbodi Ment S r¢ requilR tie Sdfd¥Eedd WAEDP Hay e IAReYd1ed &PPREAT OT 2 tO

through the sump for collecting more oil or back to the

15 separator for further separation. éparated oil from layer
62 rises to overflow outlet 50 and flows through conduit 52
to be collected in a suitable receptacle for safe disposal
or for recycling. '

In some instances one or more stages of hydrocyclqne

20 separation may precede the passive separator 2. In other
situations hydrocyclone separation may be used after the
passive device 2. In yet other applications, no
hydrocyclone is required. riﬁure_z illustrates one
ingtance where both hydrocyclone technology and passive

25 separator technology are used to separate oil and water
from a pit. The passive device is used primarily to remove
0il extracted from the surface of the liquid by a skimmer
140, 142 in the pit 104 and treat the waste which is
rejected from the primary hydrocyclone 112. As shown in

30 Figure 2, an .oillwate'r mixture 100 is drained through a
drain pipe 102 and collected in a reservoir, pit, sump, or
trﬁp 104 which is provided with a .conduit 108 for pumping
the mixture 100 via a pump (such as a MONOPUMP brand pump)
110 to a liquid/liquid hydrocyclone 112. The conduit 108

35 is piovided with a submerged intake 105 having a strainer



extend to close to the bottomof the cylindrical portion of separ at or
2 above the level of water outlet 58. Apertures 35 20 are provi ded at

spaced WQA&sM4A58cat i ons over al nost the WD 96/ 04058 PCT/AT95/00460

PCT/ AU95/ 00460 - 10 - entire length

of tube 16. As well as being verticallyj4 - spaced apart the apertures 20
“are circunferentially or radially spaced apart around the

ci 1 cunf ef enq% Gind Wikarkfing valvde1drbe de BHiBErpIRIAberELolBPEL and

| ower ends Tube 16, .i.S an % Qﬂ- feature_and may b dlspense W|th

in some é?ﬂﬂi’dl%t‘%“h an 4 clocated at aﬂﬁeﬁ%ﬁﬂﬁ

ci [)cum‘ er et alle/ lyrdroiyclone t102 oﬁerméﬁﬂgmmﬁx&ﬁmﬁuep@ﬂal ngk f
sucoonto e a eparat e.nepber of a stack o
i ggl v%g’falgﬁqilt a“'rﬁbeﬁg ﬂﬂﬁt b%“%?‘é W%é B?géeﬁ .‘gtr#{?‘ {:oase Bg
" bafflé unihydrocitelone dischirges wgter ssubstantially freebfifbhe unit, a

col | ecti on jqfgpat Srﬂct?icfﬂ“' 'WBEcoha! Subiet 110°18b4ELa esyﬁrégf&ef

baffle 22 is a substanti cont 1 nuous | X arrangemen
cont i nuous m iof e IW“W%@%&?WW trherodl erodRer suitable

pol ynmer. oil/StatExigiscyeayners are preferred. Different applications
of the invention will require the baffle to be nade from di fferent

materials which are conpatible with the |iquids ‘bei ng separated. The
baf fl e arr Mapeeor@aining nsshids discharged from the hydrocyclone

10 outlet 116 may be admitted to a liquid/solid hydrocyclone
120 via inlet 122. There, solids are separated from water
and discharged through the outlet 124 for collection in a
drum 126. The water is discharged through the cutlet 128
for removal and transfer to the drainage system 130 via

15  conduit 131 for subsequent removal. Any excess water
discharged through the outlet 124 is i‘eeﬁrned to the sump
104 by overflowing the drum 126 into the drain 127.

The oil/water mixture discharged from outlet 118 of
hydrocyclone 112 is fed to separator 2 where thé_ oil is

20 removed from the water as described previously. The oil
discharged through the cutlet conduit 52 is fed to an oil
storage drum 132 for subsequent safe disposal or recycling.
Water, substantially free of oil or nearly so, is |
discharged through outlet 56 and outlet conduit 58 for

25 return to sump 104 through return conduit 134.

Within the sump 104, the oil/water mixture is removed from
the surface of the sump by a skimmer inlet 140 which
comprises a skimmer 142, a pump 144 and a conduit 146.
This surface oil is fed to the inlet of the separator 2.

30 Operat:.on of the various pumps so as to regulate the depth
of the sump (and consequently the operation of the -
hydrocyclones) is by means of depth sensors 148, which
detect high 150 and lower levels 152 of the sump 104 and



i20 enbodi nents al so conprise a series of individual spaced apart
baf fl es, stacked or nested one above the other while mai nt ai ni ng t he
_separ at ivwOo9IsM4058 unit of the baffle arrangenent 22 |sPCﬂI’%'I”§(%“y
“provided with a sloping wall. - surface 24. \Were the walls of the baffle
arrangenent 22 25 - are sloped, they sLopg Lromthe central axis down

t oward the cylindrical wall 4 in sone enbodi nents. However, in

ot her enbodppeibe bhe derfaldtiratdy tHeP RDuMIIID, 144 with nerdgerel Tl ange

portion 26 (whether conti_nuous or dISC nti nuou rovi ded on
each unit oPYEESHy 1 3dn Rf Smhedimpnt,* %@m Si‘faﬁﬂ?é}é)romthe

baffles. | ane%porateﬁMIdr@ﬁbﬁénMé |pangy raand) dvee rdn 2ntosgral sesita

plurality enti cal for exanple, conical baffle plates
arranged i n°% ﬁg’ﬁ % r]:h:l[?)" &%t endi ng from t owar ds the top of

tube 16 to the bottom of tube 16, This 35 arrangenent is simlar in

appear
e ALG a%; 00 Sttﬁfezbﬁuéﬁve sepaddci¥d dpparatus :le 1depi.cted :é?r?r']%%ﬁ% -

depi ct ed i n3ri gfbds] apRazatus, Aonnwhtes A Passive sepaxator 100414 ang
nest ed rat halevielardiAiidted sump ﬂm.staméad-égumclmw ¥olipateherm In

T N i ST
bet ween t he alsdkianvinmse 30k whicktaetixg t togdtiiét cregulate a motor;sed
10 pump 305. The pump 305 draws through a skimming apparatus
306 and delivers to an inlet 307 of the separator 300. The
inlet 307 empties into a vessel 308 which serves as a flow
dampener and siphon breaker. The vessel 308 also contains
a strainer or filter 309 for removing debris. A vertical
15 conduit 310 extends along the central longitudinal axis of
a cylindrical housing 311. The housing 311 terminates in a
tapered or conical portion 312 which serves as a trap for
heavy ligquids and solids as previously described with
reference to the device depicted in Figure 1.

20 The vertical conduit 310 is surrounded by a baffle 313, a
particularly advantaﬁeous embodiment of which will be
described with reference to Figures 4-6. The bottom 314 of
the conduit 310 is open and discharges into a direction
reversing cup 315. The side walls of the cup 315

25 preferably open to a taper of about 8° for the purpose of
optimising the efficiency of the change in flow direction.
It will be appreciated that upon entering the cup 315 the
discharge of the conduit 310 reverses and is directed
upwardly. It is suspected that this change in flow

30 direction coupled with the difference in specific gravity
between the oil and the water creates a convection current
320 within the enclosure 311. This convection current is
suspected of rising in the gap 321 which exists between the
inside diameter of the baffle 313 and the conduit 310, the

35 convection current descending in the space between the



the inside of the side wall 4. There néy al so be a gap bet ween t he

I nsi de dianeter of the baffle and the tube 16, or tube 16 may be

del et eWNO Jdamtobaf f l e is provided with a 10 fl ange porti PCTHAUISOHOEEA at any
angle to the sloping wall, typically, fromabout 45[err] to 135[err].
The flange may be f ol ded upon it;f#{ to forma reverse curve with the
sl opi ng wal | . A drain cond 40 is provided at the extrene
bottom 15 C SiL@e- I @ <P i : al e ...
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40. A draiepptesuze 3kleonnected to valve 42, Heavy l-i quids and solids

46 collect in the |lower portion or apex of the conical section 6 and

are renoved t hrough, the 20 drai_.n 44 by periodically opening the valve 42.

A first out SPEFATLON, (HepRYALRd; W@tﬂﬁpégtﬂé'ﬁt ABoRodfecker 322 whichy for

gi scEargi ngs diocated hfubt gbekowf tn}adcuishms. -rfaut ’wg.hei? ilss dﬂ(rjs@ﬂa(i%' av th a
I schar ge ' : outl.et 50.10.s  prefer l.ocate

circu%feré%%ﬁ%##é %%p8§?$3t2323 F%Sw?&!dhﬁbﬂsa‘FﬁéspkﬁiFPE%, the inlets

10 and 12.regyclings32éndrotio| wasté B25pr olndeonel paritdchdeadlyporti on of

wal | 4 Ve 2 egdnbapReat, P i c 2N . egend

outl et 56 a"ds pro?/iig?a‘\ggvm th a di sg a?'f:,’% ?(%ﬁ 5i_ ?% \?\/ﬁ‘l@cﬁaﬁ'ei %Q%t_l}rsn

br anches iiEEF?QEP?Gr%HE? 3ofeePRd passiyesepaxatpozn490. The otie

polsi tion digegigenadl and wated usbahhegeo4d2 b2 this sllcdnd LS height
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' he hei f | _ d of oil I 0. h
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excess of that which would otherwise be expected.

It is suspected that debris such as solid particulate

15 matter may accumulate on the baffle 313. For maintenance
purposes, the baffle may be agitated, such as by rotating,
twisting or imparting vibration into it. This agitation
will cause the particulate build-up to fall downward and be
collected in the apex 330 of the comnical portion 312. It

20 is preferred that this agitation occur when water is being
discharged for recycling 324 as opposed to when water is
being discharged to waste 325. |

In a preferred embodiment, the diameter of the baffle 313
is approximately 300 millimetres. The baffle pitch or -

. 25 spacing is about 20 mm. The angle formed by the baffle
ugits is approximately 45-55° from the horizontal. In this
preferred embodiment, the inside diameter of the baffle is
ébproximately 80 millimetres. Within this 80 millimetre
central opening in the baffle there is located a 25

30 millimetre central conduit 310. Both the direction
;eversing cup 315 and the separaéed-water diSchaige 322 are
approximately 50 millimetres in diameter.

It will also be appreciated that separated oil is
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- 12 - /1. CQutlet 56 is primarily for discharging se&qrated wat er
10 the dW@9644es8system or for recycling water back throughPCT/AU/f460
separator 2 to renove any residual amounts of oil. It is to be noted
that the baffle arrangenent can take any 3y . suitable form shape,
orientation, length or size and may be made fromany suitable

mat eri al . fal%omﬂyelmlpmt‘dﬁaﬁlwrbu out Set hmotm;bnf ibe;éﬂafebebmyrlcul ar, |
square, ova el liptica or _an er \ng_any pol ygona
shape. Addi thafphed ahe ‘gebé??lje %% 'E# a’lﬁgggig lbn tB8ite small

for being suddprdatdd watosesdischaegeal 3231 ons to quite-large for
comercial or industrial establishnents. I-n operation, water
contam nated with oil such as the wash wat er from an autonotive repair

or service dstrusferredienbodinent pfcatbaffhesiguilinstrated within, pit,
reservosr Olpdfiéremce éé ki qudés l"athaﬁénBam ﬁ?t SHourEpe! Lpb§e@§ﬁg§a or

otherwise admtted to the inlet y any suitable means I nl et
8 divides i rkRat fhis Wﬂ%ﬁ &os‘amc\'—mrmmbe utilised g ARYcPE18 | s

ver}] ically Wﬁ%ﬁwepﬁs%ieas&gﬂﬂﬁiop vegﬂdth.thaﬂ éﬁkﬁbl&zofat%&f'iclt ion
richer inoi] is i ev to be agm tt to separato ough inl et
10. Any freéeescen‘ﬂ(ﬂ? f’g"céf%dtmgiﬁ% ‘885&?%?&93 ?gg‘éﬁ'e é P5r | ayer of
oi | lateral intake type as depicted in Figure 1. As previously
10 mentioned, a baffle of the type denoted by 313 is a device

whose structure repeats along a longitudinal axis. The

baffle 313 may be in the form of a continuous helix or a

series of stacked, individual discs or truncated cones.

One unit 350 of a helical baffle 313 is depicted in Figure

15 4. In this example, the unit 350 has a maximum diameter of
about 30 millimetres. The unit 350 is characterised by
side walls 351 which are approximately 45-55° inclined with
respect to the horizontal. The upper extremity of the unit
. 350 forms a more or less circular opening 352. 1In this

20 example, the pitch of the unit 350 is about 20 mm and is

. determined by a spacé: 353 which is interposed between one
portion of the peripheral flange 354 and an overlapping
portion of this same flange 355. In practice, a baffle 313
may be fabricated (as shown in Figure 6) from units 350 (as

25 depicted in Figure 4) by stacking the units along one or
more (preferably 3) vertical rods 356. The vertical rods
356 pass either through the peripheral flange 354 or
protruding tabs 357. In the alternative, a helical baffle
m‘ay be formed from a continuous strip. In this alternative

30 embodiment, there is a circular opening provided in each
turn of the baffle forming the pel:l.x.

It has been found that the e’ffect:iveness of the baffle -
structure may be enhanced with the provision of certain
arcuate relief portions in the peripheral flange 354. as



62 towards the top of separator 2. Wil e the precise nechanisn1by
whi ch enhanced separation occurs is not fully understood

it is
bel i evA¥OPHUMOS§ he o0i| 25 and water nixture may be swirl Q’W”@Pﬁ@rw se

imparted with circular or helical notion by passing around and through
the baffle 22. Droplets of oil 64 nay glgng to the under neath or inner
sl opi ng surfaces 28 of the baffle. . The droplets of oil travel along
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tube 16 is not resen [ on e central axis of the separator and
down al ong‘ft R PF FLoWES | 6« the legationnef, shgu redinxedoaff| e
crgat ez olraxd)rumﬁdém Oﬂlsméevﬁwtﬂenseiﬁcauei-haeuah In gnlﬁi ch _

i ndi vi dua ed oil cause of t ur.bul ent regions
or accel erpaﬁ% ‘?‘P :g‘é?%lq i@s gure fe BnEEBRRELBYvent ually

passlfnt o pmztmmvm cheen émtch];ished Looking between two of the
three vertical posts 356 it is seen that a flange portiomn
354 is present only on every fourth unit. If the baffle
313 were to be thought of comprising 120° sectors defined
by the location of the vertical posts 356, it will be

15 understood that the vertical displacement of the flanges

354 is staggered when adjacent 120° gectors are compared.
This is evidenced by comparing the left and right hand
sides of the baffle depicted in Figure 6.

In one preferred embodiment of a passive separator, 34
20 helical units have been assembled in the fashion depicted
in Figure 6. However, any number of units may be employed.

A means of fabricating two types of baffle units is
depicted in Figures 7 (a) to (f). As shown in these
Figures, the brecursor.for a helical baffle unit may

25 comprise a flat, round disc 370 which has been formed with
a central opening 371, a radial slit 372 and four
peripheral through holes 373, 374. The holes 373 located
‘on either side of the slit 372 will eventually lie above
and below the spacer 353.

30 In some embodimentg, it may be preferable to include an
' entirely surrounding circumferential £lange 354 on each
unit of the baffle, whether it be helical or otherwise. 1In
other instances, it may be preferable to provide periodic
interruption of the flange as depicted in Figure 6. As



10 acting on the particle are opti mum for causi ng aggregation of the

oil particles to forma drop or droplet. Any and all of these
mechani sWO 96#4038e at wor k. I f required the separat cBCHAUVRYOUEY be
recycl ed either t hrough:the sunp for collecting nore oil or back to

the 15 separator -for further separatioqt Separated oil fromlayer
62 rises to overflow outlet 50 and fl ows %1rough conduit 52 to be
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seen that the flange 354 has been provided on each of the '
other two 120° segments. With regard to the unit depicted
in Figure 7(f) each of the approximately 120° segments has

15 been relieved to essentially remove the peripheral flange
354 but for the tab 357. If the units (c)-(f) are
assembled as previously suggested, in sequence, the
structure of Figure 6 will be produced.

In the alterna;ive, a shorter “step” may be provided. This

20 is done by utilising the unit precursors depicted in
Figures 7(a) and (b) in alternating fashion as previously
suggested. This wili result in the production of a hafgle
having a peripheral flange step every two units rather than
every four units as depicted in Figure 6. In some

25 instances, the performance of a baffle may be enhanced by
providing it with riffles. In this context, a riffle is an
impediment in a flow path which is affixed to a surface of
a baffle. The purpose of the impediment is to generate a
small turbulent region, the friction losses of which are

30 ééceptable when compared to the benefi¢ia1 aggregétion or
coalescence which.occurs in each region. As shown in
Figure 14, a baffle or baffle unit 550 is formed around a
central opening 551 and central vertical longitudinal axis
552, Riffles 553 are shown as ahnormaliy large in relation

35 to the baffle thickness “t" in order to demonstrate that
the riffles 553 may be of a variety of shapes-an'éizes.'



PCT/ AU95/ 00460

WO 96/ 04058 _ I 110
- 6 and standing valve 107. The primary hydrocycl one
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hydrocycl one 112 for admitting the m xture 100 via the conduit 115.

first outlet 116 l'ocated at the base ofz95. hydrocyclone discharges water

substantially free from I
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I ghter fractions.. A second outlet 118
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hydr ocyc| ofércunferepgtiad pduet 55320f "e'hbaﬁfl%old:d&aﬁﬂesmrtat% ffgom
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ret ur ned t Qe rum

%0 the drain

SRSt papt 1P {rRkARE, eonoPazaLELis sifiEins havel been

hydr ocycl Ml&?dsineﬁimreepd; atbris uhRiRellPctBat wdrelthaht ed from
the water @:p@%m?d vgal e oil ldIS harged through the
out | gp cond | S (F??o an oBe Pagilay  although, rififiequcnt

'safe

SO,

S

15

20

i sp

25

30

%ﬁ e%RDE | $iges mchv\aberusedbinanemibhy bEcdigfehtor nearly

veréEiE&ﬂBQﬂdEﬁhEhieuieeEo5ﬁeaﬂgtgatLﬁLtcgﬂeu &fégegokay
line along the direction cf movement of the oil droplets.

The "step", the dimensions of the baffles and the gap

between the baffles

and the vessel wall, and the presence

or absence of openings in the batfles, riffles on the
baffles and flange configuration are all factors which may
contribute to a device where a variety of geometric in the .
flow path create a variety of acceleration, velocity and
turbulence regione within a 'single device. as previously
mentioned, this veriet:y of conditions means that an
individual oil particle or droplet will eventually _
encounter a region which favours its aggregation, with
other particles, into a larger globule. This fact accounts
fo the variety of geometric both within the scope and
spirit of the invention and within any one particular -

device suggested oxr

taught by thisg disclosure.

It shoulad be understood .that the horizontal divergence of

the flange 354 £rom

the nominal cone angle (as shown in

Figure 4) may be formed into the otherwise flat .precursor
discs after the initial cutting but sometime before final
assembly. Units may be vacuum formed.

 Figure 8 illustrates an alternate baffle "unit" 400.

Unlike the unit 350
a curved wall 401.

depicted in Figure 4, this unit 400 has
At the outer edge 403 the curvature

'Y



25 return to sunp 104 through return conduit 134. Wthin the sunp

104, the oil/water m xture is renoved from t he surfac f np b
.a ski nmeWaQ 26104058140 whi ch conprises a skimrer 142, a gﬁﬁ%‘%&@"gﬁd a Y

“conduit 146. This surface oil is fed to the inlet of the separator 2.

30 Operation of t-he various punps so asfaregulate the depth of the
sunp (and consequently the operation of the hydr ocycl ones) is by neans

of depth se ' ' -
Che oo 10%%04&3 %Eg%x/micuﬂaﬂe& wieh ¢he asfghewainhavakdisldp2of

PCT/ AU95/ 004&% the inner edgeoﬁg 8the curvatﬁre_aggrgaches png}&gl&Fy
dﬁt-) ag_t i vaz eti‘rhﬁEhpﬂnD?ﬁiieudiﬁél\Ahklﬂsa4om  ®he sevesitiyentlChe curvec
enbodi men e_p e kN I a S i bl e and
be an |ntegr§Pduﬁ£€ ex’°€§¥°?ﬂgt§%Fﬁ%e§g%§gfa}§gg aigl H%ﬂoﬁﬁegkbgggyee
separ at ison apgetitularsapppicatdons FIgumdditiony. Figuzrea§piliuasres®s i ses
a passive se t 3 : e e at ed
sunp 301 fur?ﬁé?_gﬁy 9%5%%§F§8§ g‘ﬁkgﬁ F§5§P!§3%s§?a§g§?§gﬁf éaﬁgeg?ﬂgensor
303 andwithi ane Qv4mﬂﬁPcﬁhEEPPHg°PGQéFﬁ€r4P59u|JPepéﬁﬁﬁiﬁq'zé&'i’
preferred that the openings 405 not be located one above
the other. 1In this sense the openings 405 are preferably

10 staggered either radially, or circumferentially, or both.

Figures 9 illustrates another embodiment of a precursor for
one form of the baffle unit. It is different from the
precursors depicted in Figure 7 owing to the through
openings 405. Note that the one or more openings 405 are
15 located near the outside edge 403. In this sense, they may
be used as alternates to or adjuncts to the peripheral
£flange 354 as shown in.riyure 4 and Figure 6. In essence,
they serve the same purpose as the flanges 354 in that they
create opportunities for oil particles to rise and regions
20 of favourable turbulence or velocity which regions favour
. the aggregation or coalescence of oil particles in
glohules; .

Figure 10 represents a particular application of the
present inveation to the retrofitting of an existing

25 skimmer pile of an off-shore oil rig. 1In this particular
example 410 the vessel wall 411 is merely the existing
structure of the skimmer pile and is supported by the
ekisting platform strucﬁure 413. The bottam_412-of the
vessel 411 is open. Contaminated water is introduced from

30 the top through a centrall&-located vertical conduit 414.
The conduit 414 is surrounded by the baffle 415. The
baffle 415 may be any one of the baffle designs referred to
in this disclosure and are merely shown symbolically in
Figure io. At or near the bottom most baffle, the conduit

- 35 414 terminates in a direction reversing cup 416 allowing



10 punp 305. The pufp 305 draws through a skimm ng appar at us 306
and delivers to an inlet 307 of the separator 300. The I nl et 307

enpt i eWO 9504058 yessel 308 which serves as a flow daRpPEALPSAMEP si phon
breaker. The vessel 308 al so contains a strainer or filter 309 for
renoving debris. A vertical 15 condygg 310 extends along the centra

| ongi tudi nal axi s of a cylindrical housing 311. The housing 311

t er m nat esgi:asa of theaalbrédatercmiixtarepdntioothdl separatorer vedods a trap

Ig¥erenceq%§¥¥ e éé?§°ﬁ€g%?g%ig ﬁiﬁeég 8¥SL*‘§§i riﬁggygk%régf condui t
310 i s sulowemdepeningshaly| gnglbeca.n an aggentctoward tieqsuxfaces
ebodi MeNin OnaNpflicdl bt SRimmey UAZEH 280 8irhRa GHEHINC Ere? HEAHsGS 4 6

The bottom 3 on ui t 1S _0pen an arges I nt

dlreétlodalamet?ﬁv@sthﬁ Pﬁ §§5°rTﬁ95§V3§nﬂ&IP§i§F ﬂHé-cuﬁepggaxsd

pref erabl giDpeorme a Laper aisahaat ig[ ebhbvharbspha Prinp0 39 90f 'I‘he
flow directlon. wll be

optimsing the,effi Len ¢han

appr eci at hh¥ ﬁﬁg ﬁggr H@'@ugegf grart enﬁP?bﬁEFgé“BF‘Phe
condui t 3&20renérsasdeadtivadedeh&ed low leweds altpp skitich d2dpected that
this change in flow 30 direction coupled with the difference in specific

gravity between the oil and the water creates a convection current
320 wi t hi®s thas cheenspreviouslynmentionped,i 4% dgr belddeved thatsaspected of

risipng i nobhived€PoR2durbbhib !6hﬁbsvﬁ9h‘1’ﬁe%hhh§epa:atb9§ éBgd1aeingj Of Lhe
baffle 313 and the conduit. 310, Ee 35 gonve t| current descendlng I n
the space ?Efﬁﬁg ophgur:ent ig' e e is a component of

flow which originates from the hottcm-of the vessel. This
is done as shown in Figures 10 and -3 with a vertically
déscendingzconduit_terminating in a direction reversing

15 cup. In the aite;nativa, and as shown;in_Figure'li, the
initial flow of contaminated water 430 may be introduced
‘directly into the bottom of the vessel 431 by a conduit 432
which enters the vessel laterally and bends so that it
dispenses through an upward facing opening 433. As shown

20 here in Figure 11 and as suggested in Figure 3, the clean
water exit conduit 434 may in any embodiment incorporate an
enlarged opening 435. In this example, the opehing is
enlarged by cutting the conduit 434 on a bias or angle. the
enlargement of the opening promotes low velocity, low

25 turbulence ingress into the clean water drain or conduit
434.

A further alternative of the skimmer pile separator is
shown in Figure 15 where deflectors 602 are located at.
spaced apart locations around the interior of the side wall
- 30 of the separator 600 to co-operate with bﬁffles 604 to
induce turbulence and convection currents to assist in
separating fine particle size solids from the oil/water
mixture or oil_fram wﬁter in off-shore applications.
Operation of this émbodimént is the same as for the
35 previous embodiments. '

Y
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- 16- outside dianeter of the baffle and the inner

:en_cl 0S UMD 104058 I'n operation, separated water enter %’@3F’F’€4§?or 322
whi ch is located just below the cup 315. The water is discharged 5
through an outlet 323 and may be diverlegsto further recycling 324 or

to waste 325. In one particularly advant ageous enbodi nent, the water
fromthe outlet 323 is i ntroduced into a second passive separator 400.

separ ator AROWAST LERBPALBERT; L the JpYeRRacH dsndepicter 18 YlgEY
separator 399, Ia thist egamplhe, cthecinteyior of thehivesseldeisf seri al

Ot hor wi so pereapagsaRa-oc" r180igd; By, the TABRAIAY cifantietda Ydeer |
particul at ef16w 44%t sor thay tbeudnterfage 443 betweenzthe pepaxatedenance
pur PSS, 1 3¢y bgh! GnHLnRC ralptaARES: oFUEREABoNL e WA in aboviehietid NG OF

dmparting vibration into it. IS _agitagtion Wi cause the
parti cul at elgueldofipthe F&PI‘&&wnw&Pdtéa& gxample,c & TeMOL®LY, t he apex 330
of the coni gghtPellie@Nvalve Wd62has beed Providbd.hatrhenivalag tiat i on occur

when water is being . - i schar ged .f.ar recycli opRraRsed to when
wat er is °P°b”er—ﬁ§ &Ps?ﬂ‘g'f’&e %%& §?5¥’° dl%c%%ﬁae;a'pre erred
enbodi nent , agdddtdoarefca cfleamn: wakiell digtharge conduit 447 with a
10 siphon break opening at the top 48 allows the separated
water at the discharge 449 to be sampled, if required.

Another embodiment of the invention is depicted in Piguré
13. In this example, a baffle structure 500 is located
about a centrally located vertical conduit 501. The

15 conduit 501 delivers the unseparated mixture to the
direction reversing cup 502 located toward or at the bottom
of the baffle 500. It will be understood that any of the
baffles referred to or suggested by this disclosure may be
suitable. A protective cover 503 in the form of an

20 inverted cone is located below the cup 502 and above the
bottom opening 504, the cover stopping excessive turbulence
and remixing of the debris with the f£luid from which the
debris has been separated. The baffle 500 and vertical
conduit 501 are preferably'located.within a cylindrical

25 inner enclosure 505. The inner vessel or enclosure 505 is
open at the top 506 and is located within an exterior
vessel 507. The inner vessel 505 is perforated 560 near
the top to allow fluid to flow into the spiral course 508.
The perforations extend down to two or three revolutions of

30 the spiral course. Between the inner enclosure 505 and
exterior vessel 507 there is located a spiral course 508
which leads to a separated or clean water discharge 509.
Preferably, the spiral course 508 is formed so that the
partitions 510 are inclined. The partitions 510 are

‘35 inclined so that the lighter oil particles, droplets or



I's approximately 300 mllinetres. The baffle pitch or 25 spacing is about
20 mm The angle fornmed by the baffle units is approximtely .
45- 55[worknos0sem t he horizontal. In this preferred ePERAUIINGD t he
i nside dianmeter of the baffle is approximately 80 nmillimetres. Wthin
this 80 mllinetre central open.i.?i_nthe baffle there is located a 25
30 mllimetre central conduit 310 1h t he di rection reversi ng cup

315 and t S
mllinmet r%g %léa&gg &@ES&tQH E?a&&&ﬁy% Q.g'e apprem at é%%tg:hat separ at ed
oil is ounw%;gqgggof lighter phase ma.terials which tends to

PCT/ A5/ PPdé0roward the oil 1ayer 511 wh:.le stillléithin t:hed's?}ﬂ%f 19ed
fromthe oil out%g; 340 whi CQ i pr ef eraM% ocat ed above evel of
the hi gheSPUFRBenPIPn  Fhe spiral,gcourse o ANgreagesthe, residency A

pr ef 8r r ede bmdodf nant indieidaall eils partisleawdthin ithe syrstfeﬁf Qﬁﬂ% to

Gt Pt ur ceas “Bonbrinhied "8 $ne® s2RUcRIVAGRs o i’ adklich ARl | o
vessel s, the pavtptular sxample devicsed ip Pigure tlﬁpetm depi ct ed in

Fi gure 3 t e i’ﬁ:e‘ie [ |

oy rﬁf‘@:.ons 518 QS:EEnE ??fbgl 0 th gt,gq SQSE%% IS a deV| ce

preV|oust 10 nentloned e typ enot e
cuter vessel 5

10 Other modifications of the present invention include the
following. ' - (

The baffle units, irrespective of what form they take, may
be made from a number of different materials in a number of
different ways. One way is to have a rig_:ld material which
1s is formed, moulded or otherwise shaped. Another way is to
have a semi-rigid material which is flexible or resilient
so that as the amount of separated oil or solid, depending
on the configuration or orientation in which the baffle is
used, can be collected and removed from the surface of the
20 baffle by the wall of the baffle deforming, collapsing or
otherwigse moving to allow the collected _mat:erial to £all
under gravity to the base of the separator, after which the
wall returns to its former shape due to the resilience or
flexibility of the material from which the baffle is made.

25 A still further embodiment is to provide a frame upon which
a membrane or similar is located to form the baffle. In
this embodiment the wall material may be a £ilm or sheet-
like material which is heat sealed to the frame. 1In this
embodiment the material forming the baffle surface may be

30 very thin,.

In another em.bodinent of the present invention the
separator may be used to separate solids from water or
water/oil mixtures or oleophilic ligquids having a density



‘whose structure repeats along a |ongitudinal axis. The baffl e 313 may

be in the formof a continuous helix or a series of stacke

i ndi vi dualiD 9di0d058 or truncated cones. One unit 350 O?CHAHQ‘WO@%
"baffle 313 is depicted in Figure 15 4. In this exanple, the unit 350 has
a maxi mum di anet er -of about 30 milljgeires. The unit 350 is

characteri sed by side walls 351 which are approxi mately 45-55[err]

inclined wi {3% ?pecifﬁépéﬁhvlﬁyt beehtel ¢hiadl thhlte ofp RAtedX HroH tvma‘r t he

uni t ornms a nor CI rc ni 352 Int

exanpl e, thEonPEﬁeoF“Pﬂéiﬂ‘ﬁPF 35‘ ?&@t “?g'%ﬁn est J] éﬁ%ﬂtned by

?I spaceg525§hyng§axl &f: ghe' pondicdalcbaffleomnits fqur u:mmis tl:lhe (xsgeher al
ange a n overl appin e 355. In

practi ce, gaFg esgfgragg %ﬁ? E?ef%:lilg'gtgd ?IU ovvn | n igure 6) from

units 360 (dewﬁﬁarddepthusdanﬂ.oﬁim &he WMI&WQM dedng al ong one or

nore (prefe % t g%?g e
ei ther thr o%gﬁk¥ﬁ§)=ge??’p %?@3?5&% I"Qipﬂr o%%%aﬁsge toaﬁtg?ﬁ%ggssl n
the alter nasﬁpex‘a&%‘el i é&l lembodiment, the mixture Yo, be AFRITARRL

f; (r)lllpde:jn| ;Eg:(a;ﬁhti@i:@at E%ﬁ@armﬁtf&‘rﬁfop tc_fEﬂﬂaé E‘sebﬁdm& ao Clnﬁn't ng

rn e f.or I t h
been found CRRVeCHkoDs 1“'3'8” 3’@né€’§"’0 hueugh ¢ ’?[eréj%f'u =
enhancay wi chnilkealpbafifiiesn axd agr tadiong the mx cralls mﬁtth | n the
peri pher al fI ang.%t §_4 As

It has been observed that the baffle probably works, at
least in part, by assisting in the establishment of a
recirculating convention current in the vessel in which the

15 baffle is contained. With this in mind it will be
appreciated that the effect of the baffle on the flow
within the vessel approaches radial symmetry. For this
reason the central opening provided in each baffle unit and
the peripheral gaps between adjacent baffles are important.

20 The baffles disclosed herein are all considered radially
symmetrical overall, whether the individual units are
truncated cones or hélical, or whether they are oriented
upwards or downwards.

The convection flow is.assisted by introducing the

25 unseparated liquid either toward the bottom of the vessel
which contains the baffle or at the top of the vessel.
However this important feature is not considered essential,
as unseparated liquid may be introduced from the top, so
long as the convection flow is maintained in the vessel in

30 another way, such as by allowing movement of the water in
an opposite direction.

The aforementioned examples have been designed primarily to
operate at ambient conditions, however it will be
appreciated that the efficiency in most applications will



WO 96/ 04058 PCT/ AU95/ 00460

- 18 - shown in Figures 4-6, at |east certain portions_of the

peri pH¥PAB458nge 354 diverge fromthe 45-55[err] cone arfgl@U?¥00464 ard
the horizontal. For exanple, as shown in Figure 5, - one unit's fl ange
| ocat ed between two of the three veriiggl- 5 posts. 356 has been renoved
or relieved 361. A tab 357 is l.eft between the two relief portions
361. As eimcleeaséroo) some ertentnivithi anrdbeFigubpedatilng | ocati on of the

relieved _ nd unrel Leved flange poriio i | t.er d._ IL.n the

parti cul a‘?eﬁﬁﬁﬂr‘é&%épi ?ﬁédgﬁkgf’guf’g &,i‘eag%gﬁég?i %‘gw%%tﬁ"ﬁ‘aﬁr@r n has been
est abl i shekleréfokre ngubbabdenforocombining withheoy form off heatting356 it is
seen t hat ng [ 1324 | §4P y e r unit.
If the bal EGi;QP §°§?¥&m§?e’f’?8"6§fh03&§’s§§ a%%?r'p%l's?% Wec:e%]u ci‘égct ors
defi Bed the presemnt| in¥ensiop condd, be: fabrigated fxom heaki || be 15
under st oogesigtahbomiiceiriadh Suehl ascEeainlbas8thledNa®d used d4 i S

st agger ed '%/nen adj acent 1§8Lerr] sectors gre sconpar %d.. This js _
evi denced® ?"%Bﬁga sMRerpturesy IRF PXSAPiR.AR O0F PTEPATALION ¢ | o
depi ct ed imddkstrye €0 remove billenerpwaikes’ ethiehboulsdniotierarizns be/e
separator,,. 3442 L nits e . I in the fashion
depi ct ed s°§1di%rﬁ§§#eggiiao%vgrg,s!§#3 %&H%g%sgpr%%'t s may be enpl oyed.

A neans of fabricating two types of baffle units is depicted in

Fi g4pes while! fhéf dpresbitsinvantich8a8 been Hed¢rdbed RALH ecursor for a
helical baffle unit may 25 conprise.,a flat, round disc 37Q which has been

formed wi ¥aference to particular details of construction, these
should be understood as having been provided by way of
example and not as limitation as to the scope or spirit of

the invention. In particular, the design details and

15 method of assembling baffles previously provided provides
merely an example of one of a wide class of baffle
structures. This class of baffle structures should be seen
as incorporating a 'wide_ variety of baffle materials and
construction techniques. In particular, while advantageous .

20 embodiments have been disclosed the cone angle, flange
width, step spdci,ng, post spacing and baffle dimensions are
not considered to be limitations on the scope of the
aforementioned class.



‘a central opening 371, a radial slit 372 and four peri pheral through

holes 373, 374. The holes 373 Iocated “-  on either side t t 372
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helical or otherwise. In ot her instances, it mﬁl éhget e[ﬂ"“ﬁ Iac‘ido

provi de periodic i nterruption of the flange as de

As WO _96/ 04058 . 0460
- 19 - CLAfM®A in Figure 6, any 120[err] sector of the baffle 313

I ncl udes a flange 354 on only one of each four successive - 'units. Thi s

arrangenent _qay be re tep
referring taq?he vert% é%ggrk éﬁgégpgkgg%ufMéEﬁ§ %gﬁggﬁggfﬁﬁgﬂ; ZSip Thi s
ar r angenent san;lrbeing atf dieastattad [ar fleasthparhially damiaaibie f or ent

flat discs {“‘5 x3 F| gﬂa‘iﬁi a3 Pt deQ:h({és df éﬁlﬁ:ifﬁ& sﬂtﬂﬁﬁ‘i

units depicte ures 7(c)-(f) it wll be observed QE
respectS to Gmpm eaph REher faid anpasay ‘b?t MR iging cinley, peans é‘éﬁmant
which is anhiamdkediny o€ nfixtiideof aliclat least itwd @t lddt rpExtiaklyto

on cach of _dBiseible a1y Ry A Hasady o &Y TR er] PUT, 1o
depi ct ed partially separating the mixture into at least a first
fraction and a second fraction, and at least two outlet
10 means wherein one of the outlet means is for discharging
the first fraction of separated material and the second of
the outlet means is for discharging the second fraction of
separated material, characterised in that the separating
means comprises a baffle arrangement for inducing
15 separation of the at least two materials, said baffle
arrangement defining a flow path along which the mixture to
be separated flows, said flow path being arranged such that
the mixture flowing along the flow path resides in the
gseparation apparatus for a time sufficient to at least
20 partially separate the mixture into the two fractions, said
baffle arrangement béing.provided with a first surface
spaced apart from a second surface for inducing separation
of the at least two materials, and in that the baffle
arrangement is provided with a central opening around which
25 the baffle is located. '

2) A method of substantially separating a mixture of
at least two at least partially immiscible materials into
at least a first fraction and a second fraction, comprising
the steps of admitting the mixture to a separator means

30 through an inlet means, allowing the mixture to flow along
a flow path defined by a baffle arrangement provided in the
separator means, such that the mixture resides in the
separator means for a time sufficient to at least partially
separate the mixture into a first fraction and a second

A
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i n order
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3) A method or apparatus according to any preceding
claim, characterised in that the materials to be separated

-are a solid and a 1iquid or are two liquids of different

15

20

25

dengities or specific gravities.

4) A method'o: apparatus according to any preceding
claim, charaéterised-in that one liquid is water and the
other liguid, if present, is an oleophilic material,
preferably an oil ox oil-based pro&uct.

5) A nathod;or apparatus according to any preceding
claim, characterised in that the baffle arrangement is

substantially or generally helical or spiral in shape.

6) ~ . A method or apparatus according to any preceding

claim, characterised in that the baffle arrangement defines

a more or less continuous helical flow path for the
oil/water mixture being separated, wherein the oil
camponent adheres to the surface of the baffle, preferably

“the undersurface of the baffle.

7) : A method or apparatus according to any preceding

~ claim, characterised in that the baffle arrangement

30

comprises a plurality of individual baffle plates connected

together to form a more or less cqntinuous surface or
arranged together in a nested or stacked relationship

_,//
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720 The exagger ati on of the riffle size also helps illustrate
that the riffles are w—‘“‘ = o the circunferenti al edge
554 of aWWaPDs®r bafif ~ to lie perpendifGQI¥AYI5{08460h

radi al conponent 555 e baffl e, whether tomerd or amey
fromthe centra

S _ QL4 he apparent (ThiaSheptHas
triangul ar, sem - C|rcular and parabollc riffles have bee ul d I n
Figure 14, |deffnifyi Kchip! bt space t:ha&eaaeween. vari et d on

any .one baffle, although riffles 10 of different sizes mg use
regions of different “velocities. Further it is to be noted that the
riffles may 8) | i neca ahethodhexrdappatratusoacoordingt tof ahjpeprieceding et s.

bai 11 o5 and THEH.cEBREQEPARt skl R bbREC ol PAEe1d rnce 117 0HRRAS 0E,

in the bafflprovided| in enf:nato-conisaﬂfshepand flange configuration are

all factors which may contribute to a device where a variety of
geonetric in_the flow path create a variety gf accel eration, veIOC|ty
and 5 tu?bul ence r%g?ﬁhggﬁw?ﬁlﬁPB‘§FH§?e‘GS9Fé ngptop ARy preceding

ment i olned tgm;ﬁ'aarcauaatemadat Hanthatathe! BAELIe platemdl:\e Mh fvﬂdd
particle or u encount er iQn c avo

its aggregat %ﬁﬁ ﬁ”ail ﬁg&eﬁappegt eslﬁﬁ09§l I%géﬂﬁ?exﬂﬂ

fact accountthe coneg.t he variety of geonetric both mnthln the scope and 25
spirit of the invention and within any one particular .devi ce suggested

or taught by this disclosure. It shoul d be understood that the
hori zontal d*9&rgence dfmethod: pr appayatusiaccording tonrdpy Precedimg o

(as s hqwﬂ | Ngladim, FelidkrRcteriBied dnf ¢haRd thdl @oieall BarHI filatled d¥d!r SO
oriented with the sloping wall surfaces of the baffles from
the base of the cone to the central apex oriented in the
direction of flow through the baffles so that the baffles
are directed upwards when the mixture is admitted at or

15 towards the base of the apparatus or the sloping wall
surfaces are directed downwards when the inlet means is
.located at or towards the top of the apparatus.

11) - A method or apparatus according to any preceding
claim, characte:ised'in that the baffle plates are circular
20 in plan or conical in shape.

12) : A method or apparatus according to any preceding
claim, characterised in that the conical side surface of
the baffle plate is smooth and/or cpntinnous.

13) . A method or apparatus according to any preceding

25 claim, characterised in that the surface of the baffle
‘plate is provided with apertures, ports, cut-outs, flanges
or similar.

14) A method or apparatus according to any preceding
claim, characterised in that the conical side surface of
30 the baffle plate is provided with surface irregularities or

.—___________'________"_——

|



30 di scs afré_‘FHETTTTT?ﬂ‘YZETTng but sonetine before fina
assenbly. Unit s Th@¥nhdeiayBenRepléced med. . - - Fi gur e 8 illustrates an

al t er NWOS6I9408| e \mm“lmnl EPCTARESH0M6Gi gur e 4,

this unit 400 has edge 403 the
curvature S LalH .

- 21 - appr oaches perpendlcularlty wth the | ongi tudi nal axis 402.

At the i niprerel) epudld ddpreyactibtis apﬁisap he&aea&al Eﬁhhiﬂéat:.onsw' th a

| ongi tudi nal, axi s 402. The s erity o urve - and the exact

geonet ri &RV iégzﬁcﬁﬁeﬁgpﬁfl? %%p%ﬂdsﬁﬁaFﬁEiﬁg °B§rPFcHP§P fpkheation. 1In
addi ti on mdtepi=xls béingtsepapated. that any particular baffle or baffle
unit may be provided wi th one or nore through openings 405. In

practice, it is . preferred that the openings 405 not be | ocated one
above 15) he ot héx methadier m&t@sopem:ngingwoaaayppséeedmhg 10

Stagsere%famer%m&éhsaa fhreﬂatef;ﬁat bakk e £1abat tis Previde lgures 9

il lustrates anot nbodi ment of precur sor orm ofr the
baf fI e uffith | More);9¥ cless ??Bmweuﬂ flapwecaﬂsspsméépmm in Figure 7

owi ng t 0 géwigisrullledge ofPERe neacd0e. phate, {WBbrbif eROrd" iB0RCgAPEN! NOS
405 are between the outer periphery of the flange and the inmer
wall of the separator in order to allaﬁ material to flow
10 between the wall of the separator and thé baffle plate to
asgsist in maintaining a convection current flow in the
separator.

16) A method=or'apparatus according to any preceding
claim, characterised in that the baffles and flow path
15 through the baffles are arranged such that a convection

current is set up so that the direction of flow is in the
direction from the base of the baffle to the apex of the
baffle for the flow path through and past the baffle and is
in the opposite direction around the baffle in the space

.20 between the baffle and the side wall of the apparatus.

17) A method or apparatus according to any preceding
claim, characterised in that the outlets of the apparatus
form a manometer or substahtially U-shaped trap between the
outlets so that the outlet for the light or iighter

25 fraction is located above the level of discharge of the
heavy or heavier fraction. '

18) A method or apparatus according to any preceding

claim, characterised in that air or other gas is admitted

to the interior of the apparatus using.a sparging system in
30 order to assigt in separation of the oil'and water.

19) A method or apparatus according to any preceding
claim, characterised in that a flexible sparge pipe is

_{_______'_—d——."‘—
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15 | ocat ed near the outside edge 403 I.n this sense, they may

shO\(/jvnalS rw?llﬂ;[!'glzl:gsis?iﬁilmﬂm dﬂml mt @cger 'pher ? Ihey ser v%éﬁgggi@ﬁ%oas
t heyl

‘purpose as the flan create opportunities for oi
particles to rise a regions- 20 of faypurable turbulence or velocity
whi ch regions favour t he aggregation or coal escence of oil particles

itﬂe g:oggaléﬁteea st ox EwunslehESEB?e%us a@u.l%altb @drit ady icaatgamn of
S Il nventi retro an existi 2 ski nmrer
pil e of an BEXCURS LOWR g‘ EH’Pth Ft°r'% efﬁﬁ@%@'ifb t he
vessel wallifitiaginpr abd hhﬂncnﬁaunaga conwsmmdMMUmmnnbnmhe skimrer pile
and is supported by the existing platformstructure 413. The bottom

412 of the vessel 411 is open. Contaminated water is introduced from
30 the topoo hrough a wetbed by mpparaguscpccexding§e any) precedingrye

condui tg 414 %Pﬂﬁgﬁﬂeﬁﬁshhpigﬁtih&‘%ﬂé bH¥Ele is Hafd1¥y15 may be

any one of ? esigns referred to in this disclosure and are

merely shomﬁY§9956P y in Figure 10. At or near the bottom nost
bﬁ{fle the conduit 35 414 termnates in a direction reversing cup 416
al | owi ng

WO 96/04
PCT/ AU95/ 00289 ggod or apparatus accord#zg to any P’%%g&?%ﬁ t he

ai r/wat er meimim; icharadrerisesd dxothat Ghere are at least two inlets
for admitting material to be separated to the apparatus.

10 22) A method or apparétus according to any preceding
claim, characterised in that a hollow tube, optionally
provided with apertures, is located along the central axis
of the apparatus wherein the baffles are connected to the
central tube in such a manner that the flow path is through

15 the open apex of the baffle in the vicinity of the central
tube. '

23) A method or apparatus according to any preceding
claim, characterised in that the baffle is made from a
flexible or resilient material which ig free to deform or

20 ‘collapsé under the weight of collected material on the
sloping surface of the baffle so that the baffle is self-
cleaning by allowing the material to slide off the sloping
~surface of the baffle and wherein the baffle is restored to
its original shape. ' '

25 24) _ A method or apparatus according to any preceding
claim, characterised in that the baffle is provided with a
flange portion arranged at an angle'to the sloping wall of
the conical baffle, preferably at an angle from about 45°
to 135° or the flange may be arianged by being folded back

30 upon itself to form a reverse curve with the sloping side

' of the baffle.

|



through the condU|t 414 eX|s s, [ or [[exanpre—the=asgh

openi ngs 417 and lce TWSt%@MASiBEm
chi mMmeWQp$/84958 s :
“individual units Ol o

| ower.

SRS,

418 and is renoved
by a punp 419. The punp i s actji vaggd- by a hlgh | evel start sensor and
switch 420 and is deactivated by a low | evel stop switch 421.

As has bfens)previ Ouxl nﬁmai Oﬂ'edpph&ait&sbeldoﬁtﬂiﬁd"la‘b ani) precedddg i on
current ng_W ¢ Lol VeSS onvection current is
enhanced gﬁm{hgﬁgragt% %@Bﬁ‘&w h&% % f’*&&ﬁ%ﬂ’@ﬁ”%ﬁ fhtes fromthe

H%‘FPL@EDdl a

bot t om of hyflwoeyedone.This -~ is done as shown in Figures 10 and 3 with a
vertically descendi ng conduit termnating in a direction reversing 15
cup. In the alternative, and as shown in Figure 11, the initial flow

of contanRBited watdr negbods pryaPPATASMS &¢cording ftecEmy DResedi®not t om
of the veé;ahmé}?:anah&t@&a@ad i43Zhat tnmlmﬂa Q{ﬁ:ﬁ&bﬁ@ﬁ.s%lateral ly

and bends so th di spenses t hrou n upwar d facing openi ng 433.
As shown 8ROV F@@ £FoR é‘ﬁ%‘e‘%?’é??cf 'ﬁl&fé@[‘e"d 3, ‘g]r ‘g ’? | ean
wat er exi ba€gledei bﬂ&wmpﬂﬂeargrmﬂyﬂemtis rmqhtat epmsfexabl;erﬂ.xar ged
openi ng 435 tl!ifi qﬁm cutting the
conduit 4 4r8r";'g§yt1)| as or angl withid % aartgueneé? ﬁgfﬁe%em ng
pronot es Fdmaningciofy thepbatifle tmmﬂngr ess into the clean water

drain or condwt 434. A further alternative of the skimer pile
separ at or shown in Figure 15 where deflectors 602 are Iocat ed at

spacdd ap&?t) | ocat i #nBekhed, 9T RPRARANIS, AGFORAIRE tR: RN PERFEAING ( he {

separ at or ef@@nl, 0 chardetietiited tih dd ahdWidping wallBE cldBut€Lse and
convect | o3 C%%Sﬁ L9 as%eStsubstantzally linear or may be

substantially curved .

28) A method or apparatus aceording to any preceding

15 claim, characterisad in that a direction reversing cup or
similar structure is provided associated with the inlet in
order to direcﬁ the f£low of material to be separated into a
desired direction in order to facilitate separation of the
components of the mixture. '

20 29) A method or apparatus according to any preceding
claim, characterised in that the interior wall of the
apparatus is provided with 'deflecﬁors. wherein said
deflectors are spaced apart from each other and from the
baffles to assist in defining a flow path such that the

25 flow path is conducive to separation of the material.

30) A method or apparatus according to any preceding
claim, characterised in that the baffle units are made from
a rigid material or a semi-rigid mter_:i.a.l or a film or
flexible material.

30 31) A separating installation c'ompris.ing one or more
' separators according to any pre_ceding claim and/or

* c L W s %




‘'separating fine particl ¢=sd ' he oil /water m xture or oil
. fromwater in off-shore|appici THEETOMS BEEN || Oper ati on of th},gzég@gﬂﬁgﬁnt S
t he saneWsx96/M4PS& he 35 || previeBsA@RDOdI mejit s. WO 96
* PCT/ AU95/ 00460 ' _ - 23 - Anot her _
enbodi nent of the invention is depicted i33 R gure 12. In this exanple,
the interior of the vessel is pressurised or flooded by the incom ng

cont ani nat eGnglicafing thd Imethcd cf diptprécedimgrébaimd43 bet ween the
separated 5 - oil 442 and the remai nder of the contents 444 is above the

| evel of the sea 445. In this exanple, a renotely controll ed val ve 446
" has been pr@d)ed. Th@ siimmen pile agmxangement smitablerfop/wse in an

di schar ged. q?r%aﬂ(h e Aidd Pl ot &&.g&ﬁ &' afl iﬁﬁ&fﬂéuﬁogéﬂbi-dﬂ& wpth a

10  siphon opem ng at t ws the separa e ter at
t he di schar gawsreceding Siaim a‘iﬂ/?ﬁqﬁﬂﬂﬁy the mathad o 8BYi nent of

the i nventi ?}é&mgmp Figure + 13. In this exanple, a baffle
structure 500 is |ocated about a centrally located vertical conduit

501. The 15 conduit 501 delivers the unseparated m xture to the
direction re&sxrsing cum M2l fwatcé e (séparatonr suitable bforouse forof the

baffle 500. Jdpifdds by pEES£LaR%A08E BPEadbeh Erom water,
characterised in that the apparatus is in accordance with
any preceding claim and/or the method employed is in
10 accordance with any preceding claim.

34) A method or apparatus substantially as
hereinbefore described w:lth reference to the a.ccompanying
drawings.

35) A baffle suitable for use in a separating

15  apparatus or in a method of separating materials
substantially as hereinbefore described with reference to
the accompanyind drawings. '

Sheet Has Been Re laced
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baffl es referred[hisahatﬂa etdby this disclosure may be suitable. A
protective cover m of an 20 i nverted cone_is_|located bel ow

the cuffo6% otigm Dpenl ng 504, the cBTEAUS¥MMEL ng |
excessive turbu ence an rem xing of the depris with the fluid from

whi ch the debris has been sgﬂﬂlmeu.AIHBe baf:fl e 500 and verti cal
condui t 5PAecat eddbyf thealihyernatidred Rirdaunor 1dyDédedber A19985(14. 1285 ;

encl osure 505. ghrRyinaharlaimssiel,dr9 amendesdyrmews0bains 16 addedppen at the top
506 and thaimsc46<3% are menumberedtBh-B6rremainingy ebaigis Guchanged (Bnpagesvdssel
505 is perforated 560 near the top to allow. fluid to flowinto the
spiral cddrse 508. A separakior apparaths £Qrcaubabantialiyo or three

revol uti paifatithg dtC18RBE %woCat" $8astBBAYRR1ITE s.meum@ osure 505 .
and ext i or vessel 0387 there IS Igc ated a sg course 508

whi ch | e RES aal%e%'f’a’?% fferenh dapsitiescpx § dc gravigies iy,
t he 5pi r #row Wach 5@&33, f gpaf@dapparasust bemprisinnaﬁhletom&w ﬁﬁe

et | ned aalit Pld 141026320 BECHR at! FEUCEwe b Tealdt® g L1y !
PCT/ AU95/iagatigi=ible - mater:l.als, separating means foz/at least gl obul es are

di rect ed aﬁagi%%% gin-?rhtﬁecﬁiﬁtﬁi-eainto aq:oqw f lighter

phase ma er| rise toward . the oil Iayer 11 while

still withractinn ndp seconeoﬁrsetéee- aRe 3% demst; W ontdether eases
theppesi dpidie wheiélh ShedSfi HeVbitdetOmeansd' it ForVdi¥chddyy St em and

thus contly Q' £3at Cetace on°Sk' sopazataa mateia1’and the second of (

the outlet means is for discharging the_second fraction of
separated material, characterised in that the separating
means cemprises-a-ba££1e~arrangementvfor:inducing

15 sebaration of the at least two materials, said baffle _
arrangement defining a flow path along which the mixture to
be separated flows, said flow pathxheing arranged such that
the mixture flowing along the flow path resides in the
separation apparatus for a time sufficient to allow at

20 least partial separation of the mixture into the two
fractions, said baffle arrangement being provided with a
first surface spaced apart frum a second surface for
inducing separation of the at least two' materials, and in
that the baffle arrangement is provided with a central

25 opening around which the baffle is locatee, wherein said
flow path is such that a convection curreﬁt or similar flow
such as a rotating flow, countercurrent flow, recycling
flow or the like is set up in which the direction of flow
along the flow path is in one direction through or past a

30 first part of the baffle and in a second direction around
or though a second part of the baffle.

2) A method of substantially separating a mixture of

at least two at least partially immiscible materials into

at least a first fraction and a second fraction, comprising
35 the steps of admitting the mixture to a separator means

sussrirure sweer e 2NN AR DR




fhe particul ar exanple de ithe i Igigure 13, the partitions 510
extend fromthe inneys o PESt he outer vessel ?% 0) O her
nodi fi caPOID48I8 + he m H&on i ncl ude t he f oFFEAUT0a60
The baffle units, ir Wil at formthey take, nmay be made

froma nunber of different materials §R 36 nunber of di fferent ways.
One way is to have arigid material which 15 is formed, noul ded or
ot herw se stharugh /antinletayeans; callowingythe mdxtuxiegite st iadionghi ch

i s flexibl 6 0158 pdt ket ined Shy ! 89bafElbhar2dhenedl DA IR 9 lexd

solid, dependi ng on the contiguration Qr orientation in which the
baffle is Bepa¥aker Besnse sufhcthab bhe mixbvnze Fedides. inythee of the

Z?h_ bf’:lf”eséﬁ’ai‘i?oml laﬂétﬁbﬁ batl‘:ihte gﬁ_fﬁg.&ii_aﬁlt ¢ol f“fjw| | boba.ré:ia_lly .
ot herwpse nobving to ow,the coll ecte ria a undey gravity
to t he®basPR2EH es‘%b%r’ﬁ%ﬁ?‘,”ﬁf Fouhi ggggﬁefrac 9\% A& AReqms | ¢ s
former shapirsiereidén, tcraractérised tn that thexbafifilisy axfravgemeiterisal from
whi ch t he | : - | r di ' ovi de a
e upon WFerfaed VELK o gfdae Suithib pPRbad sRiNR cBRH o hadhal] 07 10
In  thisnzfacei neaidtserfacesnforr iafusdnghsepapation ofhdhe two | ke
mat eri al V‘Mhi-ﬁai‘@,atst?éﬂ %E-Othgeiﬁﬂﬁggng biriflcds of tHEPHULEY the

material formng the baffle surface rrag 0 very thin. I'n
anot h#P eniARFIRFemeRt : axe PECERded Wikh apertures, sadd; apeyrtuxds be used

to separat eLgdin§ €606 a@ifécing material to an outlet means for one

of the fractions, and discharging the first fraction
through a f£irst outlet means and discharging the second
fraction through a second outlet means, thereby separating

15 the mixture into two fractions characterised in that the
£low path is such that a convection current or similar flow
such as a rotating flow, countercurrent f£low, recycling
flow or the like is set up in which the direction of flow
along the flow path is in one direction through or past the

20 f£irst part of the baffle and in a second direction around
or through a second part of the baffle.

3) A method or .appa:a.tus according to any preceding

claim, characterised in that the materials to be separated

are a solid and a liquid or are two liquids of different
25 densities or specific gravities.

4) A method or apparatus gcco:ding to any preceding
claim, characterised in that one liquid is water and the
otﬂer_ liquid, if preseant, is an oleophilic material,
preferably an oil or oil-based product.

30 5) A method or apparatus according to any preceding
claim, characterised in that the baffle arrangement is
substantially or generally helical or spiral in shape.

6) A method or apparatus according to any preceding

e
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water/oil mxtures or oleophilic |liquids having a density WO

96/ 04058 This Sheet Has Been Replaced PCT/ AU95/ 00460

- 25 -WO096/04058 sp greater than that of waPET/AUISMERL er.

In these enbodi nent nits are oriented so that t he apex of
the conical baffle units face towards § base of the separator and

the walls of the units slope 5 downwards ‘thus all owi ng the heavier

fraction fpifif, char&ePeriéed 18 £Bht YRLChagFde rabiyvmtnt e fiases Of the

separator. In this enbodi nent the n}xtuyre._t ese Is admtted
o P ore, B% 008 ‘crRCinanal hriinar, 218w BRRE Bk ena (1 STt Hown
t hrough tdil Heatten mimraref beingleparanedsl whsﬁ-:bli.zs thed add al ong t he

~int I t th
bai 11 o prigroty Wheses E6PCHE fhrrace of ‘heTRCHN PG 11°

est adl i slﬂhﬂtume#urfaccegfr%hﬁab#ﬁgleenvent ion current in the vessel in
whi ch the 15 baffle is contained. Wth this in mndltvmll be :

appreci ated that the effect of the baffle .on thi ~ within the
vessel apgproaches radtefhed P%t3pPaFarusppgcord We&?oﬁ%gm openi ng

provi ded ¢xaiiic holidtadCerdbedaifl that the bamheraa&rw ween adj acent
rad ai Ty SomorDEgn 8 oréeasrirol ARt fuat, BRI Hiakel Gmedied’ o
together to form a more or less continuous surface or
10 arranged together in a nested or stacked relationship
defining a gap or space therebetween in which the first - {
surface is associated with one baffle plate and the second
surface is associated with an adjacent baffle plate.

8) A method or appa:a;tus according to any preceding
is claim, characterised in that each baffle plate is formed or
provided in a frusto-conical shape.

9) A method or apparatus according to any preceding
claim, characterised in that the baffle plates are provided
with centrally .locatet_l apertures at or towards the apex of
20 the cones, said apparatus contributing to the establishment
' of the convection flow.

10) A method or apparatus a.écor‘ding to any preceding
claim, characterised in that the conical baffle plates are
oriented with the sloping wall surfaces of the baffles from

25 the base of the cone to the central apex oriented in the
direction of flow through the baffles so that the baffles
az:e directed upwards when the mixture is admitted at or
towards the base of the apparatus or the sloping wall
surfaces are directed downwards when the inlet means is

30 located at or towards the top of the apparatus.

11) A method or apparatus according to any preceding

claim, characterised in that the baffle plate's are circular
_—
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truncated cones or helical, or whether they are oriented upwar ds or
downwar ds, The convection flow is assisted by intrgguci na t he 25
unsepar at‘g‘as’f’?%d either toward the bottom of the
contains the baffle or at the top of -the vesselpsshiet HasHIWGLE ced N S
| nportant feature i$ not considered essgnti al, rated liquid
may be introduced fromthe top, so | ong asuuﬂjmu;mgﬂﬂ nflowis

3 |

mai nt ai ned A phanyeFsepnigaloin shdP%er way, su i ng novenent

of the water in . an opposite direction. - The af orenenti oned

exanpl es haye been degi gne rimarily to operate at ambient _,
condi ti ons, 1§2)wever id &Pange"r app §B'§P€cP§F@J%’1% A0 mreceding
nmost appl i celafms ehhracterised/\@rd&hHatOthe conical side surface of
PCT/ AU95/ 004, i ncrease to

sone extenttggtﬁagf}lesgllaﬁ'eo&?r Wﬁ&h and/t°errrp°e6|%'i2%%9“‘rhe devi ces of the

present invention are therefore suitable for conbining with any form

of healg ng, 33y  WheljepopRblaVr0hpdataks addcidis Edany Hrdliadfsg Of 5
e fa Ncate eat resistan

t he present 1 nvention cou from

material s s@tAiBs sharacterisedeimthats sheyisurface|ef ke haffteat ures,
for exanpl epracéhesf pedvi@anvdltdApertures, ports, cut-outs, flanges
or similar.

14) A method or apparatus according to any preceding

10 claim, characterised in that the conical side surface of
the baffle plate is provided with surface irregularities or
riffles such as projections, ribs, ridges, indentations,
cavities or other aids to sepa:a.t:l_.n'g\one- or more of the
materia:[.s being separated.

15 15) A method or apparatus according to any preced:lng
claim, characterised in that the baffle plate is provided
with a more or less continuous flange surrounding the
periphexral edge of the baffle plate, wherein there is a gap
between the outer periphery of the flange and the inner

20 wall of the separator in order to allow material to flow
between the wall of the separator and the baffle plate to
assist in maintaining a convection current flow in the
separator. '

16) A method or apparatus according to any preceding

25 claim in which the first surface is associated with a
baffle plate and the second surface is associated with a
side wall of the separating means.

17) - A method or apparatus according to any preceding
claim, characterised in that the baffles and flow path
30 through the baffles are arranged such that the convection
" current is set up in which the direction of flow is in the

H!Illililll\j T AR
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i ndustry, to renove 0|Is or maxes mhlch mould ot herw se be solid or

sem -solid at anbihg Wil e the present invention has
been J¥E6/04958 wi t n e to partlcular det ai | SPGHABEMO¥G0UCt | On,
t hese shoul d s having been provided by way of

exanple and not as limtation as to t%ﬁ scope or:spirit of t he
invention. In particular, the design tail s and: 15 nmet hod of assenbling

baf f | es piteicricny fyon ithel hasw icithe bameluoa?hex?ﬁakeozf tatae of a
' d I baf f r I a tructures:

WIh ﬁlgl g%ﬁg‘ﬁe %f“] %he fr:ll'c°§;r or%tél*j t%rou%ﬁ??gﬁ t %3§Fi§'materi al s and
construcprcﬁeﬂabﬁm1$h§9unh1thtqenn:§11NWi¢enh§daﬂpaghune.2&nd debodi nent s
have beegqlihel 5&*&% HRAIL adddilf ke bageeﬂsh SLER BBaGL"Y. POS!

spaci ng and nmensi ons are not consi red tions on
t he Scop® 98-?'9@9& bafifde Andd ithe Bideall of the apparatus. |
- 27 - CLAI MVE: 1) A separation apparatus for

e ot ALY, ng o BRRSRH 33, S et 65510 it ool ' °
claim, characterised in that the’ outlets of the apparatus
form a manometer or substantially U-shaped trap between the
outlets so that the outlet for the lzght or lighter
10 fraction is located above the level of q;gcharge of the
heavy or heavier fraction. : N a - ‘

19) A method or apparatus according to any preceding

claim, characterised in that air or other gas is admitted

to the interior of the apparatus using a sparging system in
15 order to agsist in separation of the oii-and water.

20) A method or apparatus according to any preceding
claim, characterised in that a flexible sparge pipe is
located at or towards the central axis to admit air or gas
mixture towards the base of the separator to assist in

20 initiating and maintaining a convection current.

21) A method or appa:atus according to any preceding
claim, characterised in that the baffle is radially
symmetrical.

22) A method or apparatus according to any praceding
25 clain, characterised in that therxe are at least two inlets
for admitting material to be separated to the apparatus.

23) A method or apparatus acdording to any preceding
claim, characterised in that a hollow tube, optionally
proviged withfapertures, is located along the central axis
30 of the apparatus wherein the baffles are connected to the
.central tube in such a manner that the flow path is through

Jrrena—— | [T




5 from each ot hers—sai o) apparatus conprising inlet means for

adnmitting a nmxturerQf sleli@adBech Rebiced WO at | east partially i mmi sci bl e
mat er i al WO $@HE%Kt i n | east partial |y seB&TeU5§046he

m xture into at Ieas%l Hﬂﬁ[‘!l{{ﬁll lLfr_action and a second fraction, and at

| east two outlet 10 one of the outlet means is for

di schar gi ng the first fraction of sei¥arated material and the second of
the outlet ¢kaNSpés dPéxdbeChAbIbAELLRE incehRd vicdaitg o2f the cexmtizailat ed
material, characterised in that the separating nmeans conprises a

baffl e arra'ﬁﬂé?rent for inducing 15 separation of the at |east two
materials, said baffle arrangenent defining a flow path al ong which

the mi xt ted fl said f th_bej d h
that " B&P v xo ur ROTRIE OF PESERRCRRepaRH LB, ookl pRppaddsy <"
separ at i on clpimatclhafscterised inf thetethet bailfﬂ-wv:at mxde fizomsia partial
separ agi on pf add¥6y &1 &t Pgéglﬂigﬁkhﬁai:%ifnl whfircicgt'so Frees ¥ diFdref or
arrangenent” bel ng provided W a i rst surface spaced apart froma

second surfeRblapse undernthei wgightaph: collected mateardad omvdbmierial s,
and in siésfiné hgubphébCod’ tRRIBAR R BoP thMitd the\HaZfa e i g1 £S5

opening aro Ich the baffle is | ocated, Wnereirl flowpath is

sai d
such that & giB¥ alicwing the materipl,fo sl d&u&%faé"h? EHeRing
flow, countsrfacendtfthe, bagtlel afd whereiowhe baffle s irestred to

whi chy phe diéSC&Lfgﬁ’-H’%?‘ along the flow path is .in one direction

t hrough or "past—a part of the baffle and in a second direction
ar ound or though a second part of the baffle. )’ A et hod

2)
of substantig |y sepagapiffo gjrxt;g{,grg&ugt g‘lcgggtd'iﬁﬁsﬁ:ot ‘ﬂ?!atpxie‘i%ﬁi

partially inmmscible materials In a first ractlong'rfda

second fractlaim, cehprastagised ip,thetetheypaffie s pravddad witha o
separat or 'gpdige portion arranged at an angle to the sloping wall of

the conical baffle, preferably at an angle from about 45°

15 to 135° or the flange may be arranged by being folded back
upon itself to form a reverse curve with the sloping side
of the baffle.

26) A method or apparatus according to any preceding
claim, characterised in that it further comprises a
20 hydrocyclone.

27) A method or apparatus according to any preceding
claim, characterised in that the baffle arrangement is
removable from the apparatus to assist in cleaning of the
_ baffles or the baffle arrangement is movable, preferably in
25 a rotary movement, within the apparatus to assist in
cleaning of the baffle arrangement. '

28) A method or 'abparatus according to any preceding
claim, characterised in that the sloping wall of the baffle
arrangement may be substantially linear or may be

30 substantially curved. '

29) A method or apparatus according to any preceding

A
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- 28 - t hrou an inlet nmeans, allowing the mxture to flow al ong

a flow path defin et ab&tfeflR lged angenent provided in the separ.at or
means, YOO/04058t t m des in the ~ separ at oPCHARRIOMEY 5 tine
sufficient to at separate the mxture into a first
fraction andasecond fractlon characterised in that the baffle
arrangenent is provi ded with aifi f@t surface spaced apart froma

second claﬂui f mrmcb:lsa&d atwsthat andigestisnpretveraing’ cupe dro

oo s BT, Wl d e PoPNALA RRaBL B RS o} grigda Tl
mat eri al tardm: 0 |dirent the oflmeof materiaketor het smxa&m dmm@r gi ng
the first cﬂfﬁtdd)rhire ti&ﬁoﬁgrb:@déi'réﬁ Eg&kiie%anseﬁﬂ%'ﬁ@%&g'e& the

second tion t rough second out nmeans ereby separating 15
t he nfxtuconnanent® of a‘i‘!ﬁcﬂ%"%‘ﬁﬁ?acterl sed in that the =~ flow path is
such that a convection current or simlar flow such as a rotating

flow, countercurrent ro ecc the like is set_.up in
whi ch the 3 ) ection%1"‘qk %H’%F@t‘fﬂe Bﬁ’géﬁ?htf’sw preceding i on
t hrough orelzeiu, tdharictefised :pnrthat the batéiréoznwall @fatend direction
ar ound fle. A
nmet hod or ?&éﬁ%{l{ﬁ; %@%&Q@ ; Q§F§§L L'g‘:""(?lj'gl ﬁ]aiaiar acterised in
that the defkectors onm m@tulart from each other and from the

10 baffles to assist in defining the flow path in the form of

the convection current such that the flow path is conducive (

to separation of the material.

31) A method or apparatus according to any preceding
claim, characterised in that the baffle units are made from

15 a rigid material or a semi-rigid material or a £ilm oxr
flexible material.

32) A separating installation comprising one or more
separators according to any preceding claim and/or
employing the method of any preceding claim..

20  33) " A skimmer pile arrangement suitable .for use in an
off-gshore. iﬂstallation comprising an apparatus according to
any preceding claim and/or employing the method of any
preceding claim.

34) An oil/water separator suitable for use for

25 sépara.ting petroleum-based products from water,
characterised in that the apparatus is in accordance with
any preceding claim and/or the method emploved is in
accordance with any preceding claim.

| 35) A method or apparatus substantially as
30 hereinbefore described with reference to the accompanying
drawings.

RO

SUBSTITUTE SHEET (RULE 26)



are a solid and a liquid or are two liquids of different 25 densities or
- specific gravities. 4) A method or apparatus according to any
precedi ng;J 096/04038 ai m characterised in that one |i quid is PRY/APIHHI6R he
other liquid, if present, is.an oleophilic material preferably an oil
or oil-based product. 30 5) Agpet hod or apparatus according to
any preceding claim characterised in that the baffle arrangenent is
subﬁt gnt ial3g) or genex alb&ﬂaf.‘ﬂﬁ sﬁﬁtameSﬁofahsenmhapeeparatingG) A
met hod or apparatus_accordi ng_to. any _precedin

- 29 - gg%?ﬁ? 8 REr 4Bt 3r1‘§85°a °fg'h§?pfﬁ'8‘%6'§1gf PREST M Fenent defi nes
a nore or |ssksstamtialidysahchereinbeforpatiestaibedewith rmiflerexiow to xture
bei ng separ d mﬁf e conponent adheres to the surface of
the baffle, é)%?e s Eh{}éﬁa F%glv?jﬁ @7 surface of the baffle. 7)

A nmet hod or apparatus according to any preceding

This Sheet Has Been R laced
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claim characterised in that the baffle arrangenent conprises a

pl urali t\P/\gg I ndi vi dual baffle plat es connect ed together to form
pore or 26/Q49%8% | nuous surface or arranged toget her PRTAY ﬂ@g‘f‘éﬁ or
stacked rel ati onship defi ni ng a yaqp or space therebetween in which the
first surface s associated wth one baffle plate and the second
surface is associated with an adj acent baffgl-e-p/At €. 1% 8) A
nmet hod or apparatus according to any ecedi ng W ] | haracterised in
that each baffle plate is fornmed or i provi g&l i n a frug}o-conical
shape. 9)72 et hod 5, gppar at us Apeentii nggt o br ecedi ng
claim character that the by il e pl at es W{th '
centrally locate , said
appar at us conprt [ OoW.
10) A mef h
characterised}i witt h t he
sl opi ng wal | 9 hejto the
central apex i 71 he gdi SO
t hat the baff] ¢ are direqted ted at
or t owa t he jbgse of the appqg urfaces
are directed downwarldg vvhen t he QBI K dwar ds
the top of the apparfatju 11)} ir di ng
to any preceding cI aim chab@ i are
ci rcul ar 6L ,;
f
¢
f
;
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/
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— f
| R \\ f 3
T~s8 26 4l :
| N /
23 U ' 4
\_ 56 16

42
" —F
i
SUBSTITUTE SHEET (RULE 26)




230 - in plan or conical in shape. 12) A net hod or
apparatu ng to any preceding claim characteri I n that the
goni cal ?Y‘gg&@{qg# ace of the baffle plate is snpoth angﬁi‘gmé’gﬂ?«ﬂuous.

5 13) A nmet hod or apparatus according to any preceding claim
characterised in that the surface of tréygnﬁfle- plate is provided
wth apertures, ports, cut-outs, flange simlar. 14) A

met hod or apparatus according to any precedingl0 | claim characterised in

that the conical side surface of  the bafffe p

surface irregularities or ri Bl es such as™\ ribs, ridges,

I ndent ati ons, cavities or otHer aids to sepa “'nore of the
mat eri al s bei ng separat ed. 13 15) A net " ar-at-us accor di ng
to any precedi ng claim cHaracterised in thatu¢he baffle plate is

-

provi ded

N

O ~F
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with a nore or |ess continuous fl ange surroundi ng the peri pheral edge

of the baffle plate, wherein there is a gap bet ween the outer
peri pher Y8708 | ange and the inner 20 wall of the sepBGHAVISME der
to allow material to flow between the wall of the separator and the
baffle plate to -assist in maintaining a convection current flowin the
separ at or. 16) A et hod or zggparatus according to any preceding
25 claimin which the first surface is associated wjth a baffl e
pl ate and the second surface is associated with a S Il Df the
separati ng neans. - 17) A nmet hod or apparat §s jaccsgding to any
pr ecedi ng claim characterised in th t he bafflfes an flowg)ath 30
t hrough the baffl es are arranged sum_l_h@m_m.umtio current is
set up in which the ection of fllowis he
- 31 - directiongfromthe bgse of the baffle to ex o§the
baffle for the flo th through gnd past the fle, preferably
t hrough the central ocated aperfture, and is in the opposite
direction around th ffle in thd space /B\ be\%/een the baffle and the
side wall of the apparhtus. \"/ —
-~
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18) A nmet hod or apparatus according to any preceding claim
characteris in that the outlets of the apparatus - fo ongter or
subst ant Ji;’%’;ffﬁ;"“(’lgﬁshaped trap between the outlets so thg&@t‘fg&@ et for
the light or lighter 10 fraction is |ocated above the | evel of discharge
of the heavy or heavier fraction. 4/9 19) A net hod or
apparatus according to any preceding claim characterised in that air
or other gas is admtted : [ B5&r of the apparatus using a
sparging systemin 15 gfder £p _asSIBIN\ N separation of the oil and water.
20) A med50 r o/ at q’s accordi n\ 0 any precedi ng claim

characterised in thatza RE 1 S .Sc ed at or towards
t he central : tur Fad& t.he base of the -
separator to assi S\t ai ning a convection

current. ccordi ng to any preceding
claim char he baffle is raN Iy symet ri cal .

22) A\ s according to a ecedi ng 25 claim
characterised re at least two i\ \ for admtting

material to be separat the appar at us. - A net hod or
appar at us accordi ng t émgERe NI ErEOT—— e

353 354 356 P
- 361
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¢laim characterised in that a hollow tube, optionally provided with’
apertures, is located along the central axis 30 of the apgaratus wher ei n

the baf f | O %/408onnected to the central tube in such BCHANPRQ046¢ ot
the flow path is through - 32 -
the open apex of the baffle in the vicinity of the central t ube.
24) A net hod or apparatus accordi ng5/t90 any preaééi claim

resilient

characterised in that.4he e is made froma 5 f
material W3%h is r 374 col3
collected matei & S i ng surface

baffle is self- i ng the

sl opi ng wherein o 10
its original thod o ny
precedi ng that th a
fl ange porti t he sl cohilcal
baffl e, pref ut 45[ € e
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of the baffle. 26) A nmet hod or apparatus according to any

pr ecedi ng{8 claim characterised in that it further conprises a 20

hydr ocyc| ¥R&6/04058 27) A method or apparatus accor diB¢g/AEPSHR4s0
precedi ng claim characterised inghhat the baffle arrangenment is
renovabl e fromthe apparatus to assist in cleaning of the baffl es or
the baffle arrangenent is novable, preferably in 25 otary novenent,
within the apparatus to assist in cl eani ng d‘[t/he-a.Eéf‘ﬁquOrZangenent.
28) A method or apparatus according te—emyyaszacedi ng @ai m
characterised in that the sloping wall : fan eﬁ‘ﬂant may
be substantially |inear or %be 30 g 29)

A nmet hod or apparatus accordi an
- 33 - claim characterisedyn

I 8.

Or ecegli g
at a dirfegtion revel\§y
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simlar structure is provided associated with the inlet in order to

direct the flow of material to be separated into a desired direction
in order WO%4A4Bitate separation of the 5 conponents ofPGTAUINM4Y ¢,
30) A nmet hod or apparatus according to any preceding claim
characterised in that the interior wall of the apparatus is provided
with defl ectors wherein said defl ect®9s are spaced apart from each
other and fromthe 10 baffles to assist in defining the flow path in the
f or m of t he convectiongcurrent such that the flow path is conducive
to separation of the matenigl . 31) A et hod or appar at us
according to any_nrecedl ng __,___-, cﬁewed in that the baffle
UNIitS are kit 4 rfgrd natfpria »s¥m-rigid material or a
filmor & exi-bl el mat 4rifal . =2 32) A separating installation
conpri sing one or Worfk pdelat gt s accar bRy to any preceding claim
and/ or enpl o ngj t he |neft hod of HEny~Preceding claim 20 33) A
ski mrer pile ar FERgenent Juift abl e c;"”;‘ e ym & of f-shore installation
conprising an a'pp atlps aqdpr di ng o any preceding claimand/or
enpl oyi ng 19 et pd |bf _anfy prgredi ng—cl M 34) An
oi | / wat er separat .:@',“ g I e‘.:.f;p_t'{', @l for P5 separating petrol eum based
products from wat \E‘r;;fr: e, ¥,
) P
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characterised in that the abpar_at us is in accordance with

precedi ng clai mand/or the nmethod enployed is in
A met hod or apparatus subRENRVEI00460as 30

Er ecedi ngVePS/P4#S8 35)

erei nbefore described with reference to the acconpanying
A baffle suitable for use in a separating apparatus or

- 34 - 36)

any
accordance with any

dr awi ngs.
in

a net hod of separ, %]ryg’ aterials substant$4 | y as herei nbefore described
t

with reference t
PCT/ AU95/ 0046 f _________
i nl et rreE[la owrflg the

By

P
"

447

I,
il
N

—

e accogppnyi ng draw ngs.

e ——— r

‘WO 96/ 04‘)58

Hrough an

il

=
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a flow path defined by a baffle arrangenent provided in the separ at or
means, such ¢ 26/0408% i xture resides in the separator neans for a tine
sufficient to at |least partially 5 separate the m xture inpm&,%’,w&o
fraction and a second - fraction, characterised in that the baffle
arrangenment is provided with a first Sérface spaced apart froma
second + surface, said surfaces for indu /ﬁg separation of the two
mat-erials, such that the inducing surfaces of the baffle 10 ar r angenent
are provided with apertures, said apertureSe. | eading to or directing
material to an outlet means for one T the frac@Qs, and di scharging
the first fraction through a f4( tlfet neansS and di schargi ng the
second fraction thr a second out nmeans, thereby separating 15
the m xture into two fra Y e g flow path is
such that a convect ISQH curment or simlarj}flfow suc rotating

fl ow, countercurrent?lisy, frecycling ffowor the likg is set up in
whi ch the direction T Jceo: h is ijh one direction

) s
t hrough or past the (37, gt ot e fak i loamYEadh s direction
ar ound or thro g ha- “ofihef 42 ‘f;\E.é.i.'—.‘.‘xatf A

nmet hod or appar at us cor dy, ,t:?) 5 i SN ch terised in
that the materials & be shBaPHEeRI~Iqr kﬂéﬁi‘ e & A qﬁ@for are two
l'i quids of differen& 25 R3S =3 e e o | 4)
A net hod or apparatu$ acc ' yedégting— ' [ cha £Lrjsed
in that one |iquid 560wt 4 e V0 Jo QUi d, i enti s an

[

ol eophi-lic material, pre 8%:3 N, [™NQasedf prjoquct .
. O
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30 5) A nmet hod or apparatus according to any re%éd/‘ﬁ&o %I[%i'crp/

characterised in that the baffle arrangenent is substantially or
general L.y helical or spiral in shape. 6) A met hod or apparatus
according to any preceding WO 96/ 04058 '

PCT/ AU95/ 00460 c ' - 27 -- 36 - claim
characterised in that the baffle arrangenent defines a nore or |ess
conti nuous hel i GBATMSw path for the oi | /water mxture being
separated, wherein the oil conponent ~adheres to the surface of the

baffl e, preferablﬁ 5 t he undersupface of the baffle. 7% A
met hod or appar atlis accord&rEF?%F%5£°$r%EEﬂFﬁ§“S for pybarapkipdd¥erised in

that the baffl e sépargeiRgtat leasONpwbsSat dAefbur phirtiadllyl Adimdisddidiebaffl e
pl at es connecte

AR T T N M M PR ST ST TR
gap or spacf thefximtemeh othek|chaificappasatus compriadiagi dnletoceatna] for
e cone bor 1 S A0 AMGRERRTor cuosil! 388ahS 385 AE Tusbutbll Ay
any preceding immiscible materials, separating means for at least
partially separating the mixture into at least a first
fraction and a second fraction, and at least two outlet
10 means wherein one of the outlet means is for discharging
the first fraction of separated material and the second of
the outlet means is for discharging the second fraction of
separated material, characterised in that the separating
means compriseé a baffle arrangement for inducing
15 separation of the at least two materials, said baffle
arrangement defining a f£low path along which the mixture to
be separated flows, said flow path being arranged such that
the mixture flowing along the flow path resides in the
separation apparatus for a time_sufficient to allow at
20 least hartial separation of the mixture into the two
fractions, said baffle arrangement being provided with a
first surface spaced apart from a second surface for
inducing separation of the at least two materials, and in
that the baffle arrangement is brovided with a central
25 opening around which the baffle is located, wherein said
flow path is such that a convection current or similar flow
such as a rotating flow, countercurrent flow, recycling
flow or the like is set up in which the direction of flow
" along the flow path-is in one direction through or past a
30 first part of the baffle and in a second direction around
or though a second part of the baffle.

2) A method of substantially separating a mixture of
at least two at least partially immiscible materials into
at least a first fraction and a second fraction, comprising

35 the steps of admitting the mixture to a separator means
This is the replacement sheet
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15 claim characterised in that each baffle plate is #%Vﬁ%é A#Go Htlif7f
provided in a frusto-conical shape. 9) A met hod or appar at us
according to any preceding claim characterised in that the baffle
plates are provided with centrally |ocated apertures at or towards the
apex of 20 the cones, said apparatus contr2duting to the establishnent

of the convection flow. 10) A net hod or apparatus according to
any preceding throeghi an thieacheanscdallowiag the cdaituxe K iflow adicng

are orlented th I I S aﬂ&q@ég%

t he base of the c% tgggﬁeaégg pex%%‘rflffeei%t eéqlfn t gfc}l r‘ieééltqic%‘g 1:oe
flow through theebatates @eanhatsunb lshiat] she mixtare desddesd Whidils when
the mxture is agﬁgfréﬁgra{ne%s or tao‘eﬁ’%b&g st ikasatofed M@tﬂh&ﬁaiﬂe

sl opi ng wal | surtaces are |rect wnwar ds mhen the et nmeans,is
30 |ocat8d atseparahar ibet mixtygeointe aFissk f& a?éu‘ second

{Tﬁg [‘O?horbaffﬁrﬂifétﬁéﬁQréhaﬂaer&ﬁ.‘éeﬂr 4erdtag the HafHla Wnsachl n
PCT/ AU9§/ 08460epgoeg.ggda€wgtﬁl rC'%i st surface Vé\l%acedo A'a%Sa%t from a second
surface, said surfaces for inducing separation of the two
materials, such that the inducing surfaces of the baffle
10 arrangement. are provided with apertures, said apertures
leading to or directing material to an outlet means for one
of the fractions, and discharging the first fraction
through a first outlet means and discharging the second
fraction through a second outlet means, thereby separating
15 the mixture into two fractions characterised in that the
flow path is such that a convection current or similar flow
such as a rotating'flow, countercurrent flow, recycling
flow or the like is set up in which the direction of flow
along the flow path is in one direction through or past the
20 first part of the baffle and in a second direction around

or through a second part of the baffle.

3) A method or apparatus according to any preceding

claim, characterised in that the materials to be separated

are a solid and a liquid or are two liquids of different
25 dénsities or specific gravities.

4) A method or apparatus according to any preceding
claim, characterised in that one liquid is water and the
'other ligquid, if present, is an oleophilic material,
preferably an oil or,oil-based product.

30 5) A method or apparatus according to any preceding
claim, characterised in that the baffle arrangement is

substantially or generally helical or spiral in shape.

6) A method or apparatus according to any preceding

This is the replacement sheet

ORI oase: 17 FeB o7

...... .. .. AMENDEN.SHEET./ARTIOLE. 10\ ...



i'n plan or conical in shape. 12) A met hod or aﬁ%g}gﬁiquo Iy.rar

according to any preceding claim characterised in that the conical
gi de surface of the baffle plate is snooth and/or conti nuous. 5.
- 13) A nmet hod or apparatus according to any preceding claim _
characterised in that the surface of the baffge- plate is provided with
apertures, ports, cut-outs, flanges or simlar. 14) A
mﬁt hodhor apparalu:km&tcchaﬂéagek&saay:.hr ﬁmglzl }tﬁd%afﬂlaiﬂrﬁwmﬁerdaﬂhh ed
that the conic r t he r wi t
surface |rregu?$ari(lt’9§sgg igSS c?“H‘PE?“EuBﬁ' ag'r ?1(;%&«?';:3}%? foo"{)q:%rl dges,
i ndent ati ons, oil/waterisixburet heingi dsp’aa‘a@qdar amqtr@i(mé'-m aidr e of the

material s bein d 5 PHHEAL ey etel le ‘M afs)
to any precedi gcééﬁﬁ@ﬁéﬁ alacrlnhe;c:ﬁgr gét )e:ﬁesgg c?éﬁat S:he baffle p:bZﬁe 'S ¥
provided 3 vFbe wndprsusfacesofcshe; héélﬁ-ef | ange surrounding the

peripheral edge of the baffle plate, wherein there S a gap bet ween

t he outer perippery of the fla and the inner of the separator
in order to al I'g?/v mat eri A PBE Qggv\f’r appﬁﬁ?ﬁléénaf’ﬁgr\%ﬂg &P. ARy ?éi%’ﬁéﬁﬁ’rg
and the baffle @1ﬁn,taharactasisea iR that! ahe rh;ﬁfl@oramﬁnmmrent

flowin the separ at or 0 ccor i n
to any precedi n%omfgzses b pluralit$®bs inait 110 DF e WP e

together to form a more or less continuous surfac_e or

10 arranged together in a nested or stacked relationship
defining a gap or space therebetween in which the first
surface is associated with one baffle plate and the second
surface is associated with an adjacent baffle plate.

8) A method or apparatus according to any preceding
15 claim, characterised in that each baffle plate is formed or
provided in a frusto-conical shape.

9) ' A method or apparatus according to any preceding
claim, characterised in that the baffle plates are provided
with centrally located apertures at or towards the apex of

20 the cones, said az;paratus contributing to the establishment
of the convection flow.

10) A method or apparatus according to any preceding
claim, characterised in that the conical baffle plates are
oriented with the sloping wall surfaces of the baffles from

25 the base of the cone to the central apéx oriented in the
"direction of flow through the baffles so that the baffles
are directed upwards when the mixture is admitted at or
towards the base of the apparatus or the sloping wall
surfaces are directed downwards when the inlet means is

30 located at or towards the top of the apparatus.

11) A method or apparatus according to any preceding
claim, characterised in that the baffle plates are circular
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75 claimin which the first surface is associated with a

plate and the second surface is associated with a side wall of the

- geparating neans. 17) A nmet hod or apparatus according to any
precedi ng claim characterised in that the baffles and flow path 30
t hrough the baffles-are arranged such that-t3@ €onvection current is
set up in which the direction of flowis in the WO 96/ 04058
PCT/ AU95/ 00460 in plan or conical in shape. - 38 - direction from
t he base of the baffle to the apex of the baffle for the flow path
t hrough and past _the baffle referably through the centrally | ocated
aperture, and i%2) EBﬁngFeaHP?EE P&na&FBEﬁ&“Ph§°béPVlPrPﬁeﬁﬁé

ig?ce 5 A be: V@Bé]:.ﬁh%hﬂi:&bﬁeﬁﬁldeahgnstﬂ&tW&hb @foﬂﬂaﬁlamezaltsﬁiche of
: me ar a agcordin recedin clai m
char acteri sed hﬁh?ﬂBTegﬂ E?ﬁgtésoFmPﬁ B%pﬁFp SeEd u%ﬁ?hla nmanonet er or

substantially U shaped trap bet ween the outlets so that the outlet for

e et 87 LB e 10 AT haEhb8NoLeabBiRheds RBLEIG E4°hn/ pluttiicgs

of the heavy” or heaV|er ractr
claim, characterised in that the surface of the baffle

plate is provided with apertures, ports, cut-outs, flanges
or similar.

14) A method or apparatus according to any preceding

- 10 claim, characterised in that the conical side surface of
the baffle plate is provided with surface irregularities or
riffles such as projections, ribs, ridges, indentations,
cavities or other aids to separating one or-mo:e'of the
materials being separated. '

15 15) A method or apparatus according to any preceding
claim, characterised in that the baffle plate is provided
with a more or less continucus flange surrounding the
peripheral edge of the baffle plate, wherein there is a gap
between the outer periphery of the flange and the inner

20 wall of the separator in order to allow material to flow
between the wall of the separator and the baffle plate to
assist in maintaining a convection current flow in the '
separator.

16) A method or apparatus according to any preceding

25 ‘claim in which the first surface is associated with a
baffle plate and the second surface is associated with a
side wall of the separating means.

17) ‘A method or apparatus according to any preceding
claim, characterised in that the baffles and flow path

30 through the baffles are arranged such that the convection
current is set up in which the direction of flow.is in the
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19) A nmet hod or apparatus according to any preceding claim
characterised in that air or other gas is admtted to the interior of

the apparatus using a sparging systemin 15 order to assist in separation

~of the oil and water. 20) A nmet hod or apparatus according to

. any preceding claim characterised in-tBat-a flexible sparge pipe is

" located at or towards the central axis to admt air or gas m xture

towar ds the bas@izecthensfpsmatde boses ofithe) baffle tiq ithe mpemdf the

mai ntaining a cpR¥eth QBrC%h"ee'ttlow path though arfl PHdOEHE KDPRI&] US
according to aqéﬁggece Lng claim characterised in, that the baffle S

radial ly FFP‘P&V through E’Z‘F centrally HRraked ARATHURS o AR2 dHeig
to any precedi nﬂnZEhe ebabencma;a@‘wﬂowdﬁdtwauhé e fE ke it i aspade\O

inlets for mtti ate appar at us.
03 ° S Sl rBACEPeR, BRI EAE AR g A P G R B halg -
characterised in that a hol |l ow tube, optlonally provided with
apertures, is |pgated al opg entr b ' 0 s é%gg
the baffles are cgnnecte tg&?ﬁgﬁ B& 2 8%??§P§tSgggkﬁﬁgﬁkﬁﬂg%ﬁgﬁﬁéﬁ éﬁky
the flow path i¢lafmpugharacterised in that the outlets of the apparatus
form a manometer or substantially U-shaped trap between the
outlets so that the outlet for the light or lightex
10 fraction is located above the level of discharge of the
heavy or heavier fraction.

19) A method or apparatus according to any preceding

claim, characterised in that air or other gas is admitted

to the interior of the apparatus using a sparéing system in
15 order to assist in separation of the oil and water.

20) A method or apparatus according to any preceding
claim, characterised in that a flexible sparge pipe is
located at or towards the central axis to admit air or gas
mixture towards the base of the separator to assist in

20  initiating and maintaining a convection current.

21) A method or apparatus according to any preceding
claim, characterised in that the baffle is radially
symmetrical.

22) A method or apparatus according to any preceding
25 ‘claim, characterised in that there are at least two inlets
for admitting material to be separated to the apparatus.

23) A method or apparatus according to any preceding
claim, characterised in that a hollow tube, optionally
provided with apertures, is located along the central axis
30 of the apparatus wherein the baffles are connected to the
central tube in such a manner that the flow path is through
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- 39 - the open apex of the baffle in the vicinity of the central
tube. - 24) A nmet hod or apparatus according to any preceding
claim characterised in that the baffle in made froma 5 flexible or

- resilient material which is free to deform-er32 ~ collapse under the

- weight of collected material on the sl oping surface of the baffle so

that the baffl e the sepén apex ofchhenbhafflel Howthe wieimdtar ofl the dentzal
off the sloping gype, Surface of the baffle and wherein the baffle is
restored to 10 I'ts original shape. 25) A et hod or appar at us
according to any preceding claim characterised in that the baffle is

bl o theth LL?“%E#P‘?%W“““ fifdeds Aoconuiag oo ooy peRceling
|
to 135[err] or tFER ‘Panﬁ%aﬁﬁ?tﬁﬁf"g?g ﬁe&’%{r B‘Pn&‘%%llﬁed'sb %"“hﬁon
|2 g )self toAfar mhaEIavﬂblse Gﬁrresm‘u'.én:j:hﬁaeb&ﬁ.angwhﬂ.éh is frele ite defidrne ox
met appar a oy di tQ.an
characterlsedlréﬁﬁgﬁpgg Yﬂé#ﬁe?ﬁ W5F9g§s°§ pd u &%g g&ﬁ%ﬁﬁ? ailphﬁzn
A nethod or appaslepinacserfiacg ©6 the pasfdei sg that a;m paffler dst @elsed
in that the baf féfeéx?{ﬁggﬁi}eail'géﬁf;eth%eﬁﬂ\é% & fﬁ:%”‘stl*iﬁeaw %thbés §1%ping

assist in cleani ng o r arran

movabl e, pref er AHYEage 20f therb?‘ﬁf-}erréﬂérrﬁhﬁre\m ﬁ-Pﬁ‘ Pﬁpff étsat-???ttc’(?ed to
assist in 19 deandPigphat hgnlpkf | e arrangenent.

25) . A method or apparatus according to any preceding
claim, characterised in that the baffle is provided with a
flange portion arranged at an angle to the sloping wall of
the conical baffle, preferably at an angle from about 45°

15 to 135° or the flange may be arranged by being folded back
upon itself to form a reverse curve with the sloping side
of the baffle.

26) A method or apparatus according to any preceding
claim, characterised in that it further comprises a
20 hydrocyclone.

27) A method or apparatus according to any preceding
claim, characterised in that the baffle arrangement is
removable from the apparatus to assist in cleaning of the
baffles or the baffle afrangement is movable, preferably in
25 a rotary movement, within the apparatus to assist in
' cleaning of the baffle arrangement.

28) A method or apparatus according to any preceding
claim, characterised in that the sloping wall of the baffle
arrangement may be substantially linear or may be

30 substantially curved.

29) A method or apparatus according to any preceding

-
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28) A nmet hod or apparatus according to any preceding

characterised in that the sloping wall of the baffle arrangenent my
be subst'antially linear or may be 30 substantially curved. . 29)

A nmet hod or apparatus according to any preceding ' WO 96/ 04058

PCT/ AU95/ 00460 - - 33 - - 40 - claim
characterised in that a dlrectlon reversing cup or simlar structure

is prpv: ded gssoram:edcharhctbea.saae&gj that ad@’id@’cﬁimzﬂirmcfdm fdupv o
material to be ate esi,reed di-rect. qn t
facilitate sepa?%@f% ?tfﬁéeuge 1509§8ﬁg g 4% qfﬂh‘%he‘in%aﬁ in
A net hod or appa:éenstacdérdchgthe &ipwppécmmuq;ial toc b mepArated dintsed
in that the '“t&éég{—? #.:Q,Etiﬁﬁ in o QE}aﬁ:%t dﬁ;@‘%}\g %%ﬁ:a‘%éélﬁfdf S

wherein said ors are spaced apart fromeac romthe
10 baffl8s tOCQ‘BBPBGnFﬂ a&f thenglxkurel.ow path in the form of t he
convection current such that the flow path i s conducive to separation

of the materi al 31) A et hod or apparat%§ according to any,
pr ecedi ng 30) A'method or apparatus according to any preceding

claim, characterised in that the interior wall of the
apparatus is provided with deflectors wherein said
deflectors are spaced apart from each other and from the

10 baffles to assist in defining the flow path in the form of
the convection current such that the flow path is conducive
to separation of the material.

31) A method or apparatus according to any preceding
¢claim, characterised in that the baffle units are made from
15 a rigid material or a semi-rigid material or a film or

flexible material.

32) A separéting installation comprising one or more
separators according to any preceding claim and/or
employing the method of any preceding claim.

20 33) A skimmer pilé arrangement suitable for use in an
off-shore installation comprising an apparatus according to
any preceding claim and/or employing the method of any
preceding claim.

34) An oil/water separator suitable for use for
25 'separating petroleum-based products from water,
characterised in that the apparatus is in accordance with
any preceding claim and/or the method employed is in
' accordance with any preceding'claim.

, 35) - A method or apparatus substantially as
30 hereinbefore described with reference to the accompanying

drawings. _
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¢laim. characterised in that the baffle units are made from15 a rigid
material or a sem-rigid material or a filmor flexible material.

32) A separating installation conprising one or nore separators
according to any preceding claimand/or enpl oyi ng the nethod of any
preceding claim 20 33) A ski mmergpi Le arrangement suitable for
use in an of f-shore installation corrprl sing an apparatus according to
any preceding gﬁ?' m and/ gr bsmehaybummenwio%s@f % sepaispasl g
claim An oi.l /wat er separator suitable u for
separating pet PRPAFRENEs OF &%@&%ﬁq‘ﬁrﬁ%@aramg% %f? sed |n t hat

the apparatus gapsRadtda1931ae Herkinbefory qusnribew with refel ence heo

nmet hod enployed is in ccordance with any preceding claim 35)
A nmet hod or apﬁ#awmym ’1%7”:%’930 her ei nbef ore described with
reference to the acconpanyi ng dr awi ngs. WO 96/ 04058

PCT/ AU95/ 00460
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54 Tme:/s/EPARATION APPARATUS AND METHOD

(57) Abstract

through a high level outlet acting as an overflow weir.

' A separation apparatus, particularly for separating two fluids having
different densities or specific gravities, is described. The apparatus is provided
with a baffle arrangement (22) located within cylindrical housing (3) comprising ‘
a plurality of conical-shaped baffies having sloping wall surfaces (24). The

conical baffles may be arranged in a nested or stacked relationship or may be
connected together to form a continuous helix. A convection current is set up
within the apparatus such that one part of the flow is through the baffles in the
direction from the base of the conical baffles to the centrally located aperture
and the other part of the flow is along the interior walls of the apparatus in
a gap between the peripheral edge of the base of the conical baffles and the
interior wall. The material to be separated is discharged from the apparatus
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