A Met hod of Separating Gl from Crude Palm G| and Water. This invgnti s
relates to a nethod of separating oil fromcrude palmoil and vvateaolms-s, :
palmoil mll, the,fresh 5 fruit bunches, after sterilizing to deactivate (gf
the enZym es, are stripped, and the fruit is pressed by hydraulic or screw \“~
presses to extract the crude palmoil fromthe pericarp of the fruit. This
crude palmoil is screened to renove llarge fibrous natter. The resulting
sereened 10 crude pal moil contains about 50% pal moil, dispersed in water
cohfhining cell walls, organelles and short fibres, carbohydrates in thé

range {1 om hog SEMIOSR dabadile YO Frof e 10 %a 1601 M WaREr

conponent s coRst+tttg—orTar—pra cerrsTanmt 1Tt teraomered -t o o t1iie
-surface of the palmfruit. In appearance it is a viscous brownish-grey
sl udge. To separate the palmoil the crude pal moil sludge, the viscosity

is | owered by addi nevaeltitH YeRRAPUP R MRANIW desdpata tng THEL NEXEM! ©

I 8 passed into a separator, in which a palmoil phase separates and floats
on the renai Nichgidad WA ollUEanG wHR0) | Irf £ PHIndUAE il Bjowed Pyveshan
overflow weir, 25 and also the slurry is continuously renoved, and is,
then, centi5i f fgadt bunches ! @itV estdieiidimy dserdeddietvate asheuehzws-
pdssi bl e. -2- The separation in such a separator is a consequence of

' _ es, are stripped, and the fruit is pressed by hydraulic

-

or screw presses to extract the crude palm oil from the
pericarp 6f_the fruit. This crude palm o0il is screened
té remove large fibrous matter. The resulting screened
10 crude palm o0il contains about 50% palm oil; disperséd
in water contaihipg.cell walls, organelles and short
fibres, carbohydrates in the range from hemicelluloses
to simple sugars, all other major and minor components
constituting normal plant cells and matter adhered to’
15..£he surface of the palm fruit. 1In appearancé it is a

viscous brownish-grey sludge.

To separate the paim oil the crude palm oil sludge,
the viscosity is 1owered by adding hot water and by

20 heating the mixture. The mixture is passed into a
separator, in which a p;lm 0il phase separates and floats

: on the remaining aqueous slurry.

The oil is continuously removed over an overflow weir,
25 and also the slurry is continuously removed, and is,
then, centrifuged in order to remove the o0il present

therein as much as possible.



" - Mor eover., the

g%fferences I n specific mass, and depends on the viscosity, the €drop ~
,Zé, he residence tinme etc. Nbre- over the size of the horizontal

ace of the vessel is 5 a detern1n|ng factor for the ‘upward velocjty of
the~oil drops which, at a given quantity of crude oil to be ‘handl ed per
unit of tinme, can just reach the free surface. As the surface is nmade
smal ler, this boundary velocity will be higher, and the proportion.of _
non-separated oil 10 will be higher aeco2dimgly . The oil remaining in the ..
slurry is to be renmoved by centrifuging, which requires additional energy. -
The separation can be inproved by raising the tenperature 15 so as to
reduce t h&hei sepairatiomhiioh sudlo a cipparastenidis -a i ovmseguengyg, ofind, on the
other hand, the oxidation risk at the free surface will also increase with
the risi nfhecli&famences in specifim nans cand dependereasthg t he
cross-section of the separation vessel and thus, the 20 free surface, and,
of cour seVigrOsitstal the SFrapfizew the Fesidence shime %FFI- -i Merease too.
free surface_will be |ar ac or d-

: heat |
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handled per unit of time, can juét reach the free surface.

As the surface is made smalier, this boundary velocity

Wiil be higher, and the proportion of non—separatéd oil
10 will be higher accordingly . The.oil remaining in the

_slurry is to be removed by centrifuging, whidh requires

additional'enexgy.

The separation can be improved by raising the temperature
15 so as to reduce the viscosity, which also requifes addit-
ional eneréy,_and,'on'tﬁe other hand, the oxidation risk
at the free surface will also increase with the rising
temperature.' This is also the caée_when iﬁcreasing the
croSs-sectioﬁ‘of'thé‘sepgration ﬁessel and thus, the
20 free surface, and, of course, the installation cost and
the required space'will increase too. Moreover, the
heat losses at1the free surfacé will be larger accord-
'ingly;-'and the cost for insulating the vessel will be
higher. A draw-back of heating is, fuffhermdre, that it
25 will lead to convective flows which coﬁntéract the

separation and which will be the more important as the



iency is; furthernore, inpaired by the liquid current within the vessel. 5
On the other hand, as the separation in this vessel be- cones worse, nore
centrifuging is reqU|red for renoving the ojil residues fromthe slurry,

whi ch--al so requires energy and del ays the treatnent, and furthernore the
centrifuges will be nore heavily | oaded thereby. 10 In spiteof these

obj ections no inprovenents of existing sgpaLators have been proposed up
till now, probably on the assunption that wi th such viscous heterogeneous
misses ot her separation nmethods could not be used. 15 According to the
present invention therein provided a ne- thod of purifying crude pal moi

m xed W th watesmpépduré i 8ingetendesgihbeeasade The aeganatéonnefifdce into
a separation vessel so that the m xture separates into a 20 | ayer of ol
floating on a ieyey b$,sturthermode,biipaired byuthe, liqudd, carrepd
containing water and any inpurities, and guiding oil as it is separating
wi t hin the vessithihohbeavesaelined path which extends at | east through the
slurry layer. 25 -4- Further according to the present invention there-is
prov- ided a vessel when used for carrying out the nmethod according to

. 5 On the other hand, as the separation in this vessel be-
comes worse, more centrifuging is required for removing
the oil residues from the slurry, which also requires
energy and delays the treatmenﬁ, and furthermore the

centrifuges will be more heavily loaded thereby.

10 _
In spiteof these objections no improvements of ekisting
separators_have'beén proposed up till now, probably on
the assumptibn thét with such viscous heterpgeheous masses
other separation methods coﬁld not be used.

15 .. - ]

"According. to. the present invention therein provided a me- .
thod of purifying crﬁde palm oil mixed with wéter, comp-

 rising feeding the crude oil and water mixture into a
separation vessel so that the mikture separates into a

20 layef-of oil floating on a layer of siurry, and, below
. . the slurry, layer, a layer containing water and any

'impurities; and guiding oil as it is separating within

the vessel along an inclined path which extends at least:
through the slufry layer. |

25



pdi at el y precedi ng paragraph, said vessel having a crude oil supply,
| ow for separated oil, a 5 discharge for water and-oil -contai ni ng

7 and a discharge for separated water and inpuriti‘es present therein,
aridat | east one inclined nmenber defining the said inclined path. 10 By
means of such inclined nenbers the Jregn path length of a separating

particle will be shortened, and the sep- arated particles are gathered
against the lower surface of the inclined nenber in the case of oil drops, ..
and on the upper surface of the inclined nenber in the case 15 of water. o/

The separ atygpefLE! GbEBTAINY 'tPLHTIRGhECRYEhRLY tHeiEr Dbl yréie

supply neans open into this~vessel syme- trically with respect of said
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of the flow of separated conponents along said inclirned nenberS. 25 - 5-

The inventime%h}neagwtgqydg&@dém@mw%ﬁﬂmasaﬁa: wdddel siarbnge to
the acconpanying diagranmatic drawing in which: Figure 1 is a cross-section .
of a convenjig@pgheCbyde suppaly] @l SADAFRIW NBo¥eseparated oil, a
5 discharge for water and oil-containing slurry, and a
discharge for separated water and impurities present

therein, and at least one inclined member defining the -

said inclined path.

10 By means of such inclined members the mean path length
of a separating particle will be shortened, and the.sep-
arated particles are gathered against the lower surface
of the inclined member in the case of oil drops, and
on the upper surface of the inclined member in the case

15 of water. The separation efficiency will be_improved

accordingly.

Preferébly the supply means open into this vessel symme-
trically with respect of said inclined members
20

-. The inclined members may be corrugated in the direction

of the flow of separated componenté along said inclined

members.

25



Figure 2 is a corresponding cross-section of a vessel such as shown in
Figure 1, nodified according to the invention; Figure 3 is another
ermbodi ment -of vessel in accordance 10 with the invention, Figure 4 is a
cross-section of a further enbodi ment of separating vessel according to the
invention; and Figure 5 is a partial sectiog on line V-V of Figure 4. 15 In
Figure 1 a cross-section of an oil separatof of current design is shown,
comprising a substantially cylindrical vessel 1 with a substantially
contcal bottom part 2, comm unicating with a valve 3 and a di scharge duct
4. 20 A suppl ct r: Lhe :Gru Iyl o gat ) ' wat er
PP VefldCtnReb® S dnd e | S RO I BER' BY WabPbeNdafbio]

di scharges in € Vessel e resi- dence é?'l, an

oi| phase sepapiies LEatetlie dd'dhedociballytht! dibgibmindid Wrdwipgn @

residual slurry Ich a layer parat ed“wat er cont al n-
I ng heavy conpgﬂe?hic ych as sand etc., is present. -6- The | ayer 6
consists mainly of oil in which sone water 5 and fruit pulp is present,

the oil contenp;gdgpandi A8 ia dro¥s-dE-EEm %6£08 ebhiven®ithal eddige Upper
part of the vessél 1 an overflow 9 conmmuni- cating with a di scharge duct 10

i's provideds MgheRYeh 18 sepairdd itngrdeds€xf ends downwards into the layer 7,

i ©s upper end opening 10 I nto an overfl ow chanber 12 ‘conmunicating with a
di scharge. ductrigure 2 is a corresponding cross-section of a vessel
* such as shown in Figure I, modified according to the
inventioﬁ;
Figure 3 is another embodiment 6f vessel in accordance
10 with the invention,
Figure 4 is a cross—-section of a further embodiment of

separating vessel according to the invention; and

FPigure 5 is a partial section on line V-V of Figure 4.

15 1In Figure 1 a cross-section of an oil separator of current
design is shown, comprising a substantially cylindrical |
_vessel 1 with a substantially conical bottom part 2, comm-

unicating with a valve 3 and a discharge duct 4.

20 A supply Guct 5 for the crude oil to be treated mixed with
c hot water discharges in the vessel 1. During the resi-
‘dence time in the vessei 1, an oil phase separate; from
the crude o0il, which will float as a lafer 6 on a residual
slurry 7, below which a layer 8 of separated.water contain-

25 ing heavy components such as sand etc., is present.




13, the bottorh of the chanber 12 being situated | ower than the oil overfl ow

9. Th ct 13 leads towards a schematically indicated centrifuge 14, in
whi ¢ oil remaining in the slurry will be renoved to a consideraple

degr omthe slurry. 15 As the oil layer 6 grows thi cker,

oil will flow over the overflow 9. The rising tube 11 forns,

together with the over- flow chanber 12, a nanonetric dischargeregulator
The height diffe- rences are choseh s© that at an i ncreasing thickness of . .
the layer 7 slurry will rise inthe tube 11 and wil f|OM/Off through the +d

20 duct 13.. |frHehgagusré! oned dts adwi%a&&eu O L H%&.&{ Syent W"I.
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th| S Bepardtivd e¥¥dcsbHEyy are rem)ved in the. same proportion in which
they are supplied. in the crude oi | The separation
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reduc&8”%o gﬁbg‘raa’f iBte dkeplaxem % désniprenenkiopenspg
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reducg,t ,.SGQSi t t ergture rise an I luting the slurry.
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t he vednovesndO a considerable degree from the slurry.

- 15 As the oil 1ayer 6 grows thicker, oil will flow over
the overflow 9. The rising tube 11 forme, together with the over-
flow chamber 12, a manometric discharge regulator. The height diffe-
rences are chosen so that at an increasing thickness of the layer
7 slurry will rise in the tube 11 and will flow off through the

20 duct 13. If the overflow 9 is adjustable, an upward displacement
will lead to an increase of the thickness of the o0il layer 6. The
thickness of the watef}ayer 8 is restricted by opening the valve 3
at intervals. In this manner oil and slurry are removed in the . .
same proportion in which they are supplied in the crude oil.

25 The separation efficiency of such a separator is mainly
determined by the ratio between the supply rate of the crude oil
and the?sur?ace of the separation vessel. Moreover the separation
will be improved as the viscosity is reduced so that the separated
oil drops can rise more quickly.

30  Therefore the crude oil should be mixed beforehand with
hot water so as to reduce the viscosity by the temperature rise
and by diluting the slurry. Also directly heéting the sluf}y by
injecting steam, or indirectly by means of a heat exchanger is used.
A disadvantage thereof is, however, not only the required energy,

35 but also the increased risk that oil will be oxidised at the free

surface, and that, as a consequence of cooling near the walls and



the free surface, convection currents w I._I' ‘be generated which counteract
the separation. Moreover the ratio betwe supply rate and bottom surface.
area of the vessel will determ ne the separation efficiency, said ratio

bei ng equakpboride Msakd, v%m&uohegufmﬁé vifh ﬁ&‘ géde&tga Lh$dpg from

t he | ower boundary surface of % to reach pper boundary
thereof . ACRERFORARY s &PPW@%-CP h‘B?V?% W?pé‘lﬂﬂ:aﬂtb%*@'eeﬁlhéhppllewte

centrifugi aadl Sofwlgﬁ-@ac%&ﬂh lozadget Ge@séPWﬁ.'E.IGHEEQbinl%n%ﬁgpﬁé;t?&aﬁ@ﬁ
rmr"e‘over gbcentrl fuges wil] he not so heavily | oaded. However there Is a

linmt to tﬁ LB o SEAd TREIR baing equat ‘ﬁheaupgﬁ'-%é'eilﬁe%&s#wwé

surface ar geri @&evilaldrsypl Eﬁdfn? ExioRr ehbemwézos'o&asdai(yomﬁﬁr&eebs tid Qayér
ar to that of_ fig i n which, correspondi ng

shows a separation. v sim \

parts have9 g‘érﬁ'?%ﬁﬂ g’i‘ﬁe& PRYT (HpRndary Pﬁ?%“fr er‘?‘c@aﬁm é?ar?‘ﬁémfoer Slency
differs 1§rmg»dﬂfﬁdtah§erth¢r‘]h,t Nalss centPifugding hayﬂqﬁrear;h VATth ﬂwr?.dlﬂ ate
15 is arra arating this r intp two parts t-ha
el R R S MR T ST L b
reached, and ndntarsd Mammyopnsadmd.l Holever Lt{hﬁi‘redisahdr@itﬁ’l&ophné epos'Biéble
aver agg fl%ﬁ‘#gr&. ath ngth is_bhal ved there % In the left-hand part the
aver age 20 b & 5a?h 18noP1P9% YRGroaning thesisnrdace Hzes ingpEi pakike
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oi | %ply I s arranged provi si ons shou be na or ensurlng
that t¥e othe cJeﬁ«verrea?ohaal Leclinedophate 15 is arranged, separatlns this

layer into twoe parts. In the rzght—hand part oil drops will rise
until the lower surface of the plate 15 is reached, and then these
drops will slide upwards along the plate. The average flotation
path length is halved thereby. In the left-hand part the-average
20 flotation path length is halved too, since, fhere, the plate 15
forms the lower boundary of the layer 7. | '

Aparf_from the fact that, in this manner, the flotation
path length is.halved, such a.plate will also suppress conveotion
flows, and, thus, also the cooling of tie liquid. Such a plate can

25 Dbe arranged in an existing separator of the shape of fig. 1, and
will substantially improve the separation efficiency.

If the crude oil supply 5 is arranged as shown, provisions .
should be made for ensuring thai the 0il can reach also the other
side of the plate 15, for instance by leaving some space between

30 the edges of said plate and the wall of the vessel 1. It is also
¢ possible to shift the supply towards such a point that the o0il can
flow in at both sides of plate 15, e.g. as shown at 5', or to
° arrange a second supply diametrically opposite the first supply
‘ duct 5. It is also possible to use a ring duct with a plurality
35 of apertures or nozzles. The plate 15 preferably extends into both

adjacent layers 6 and 8, so as to prevent short-circuit flows.



~of ‘the plate 15, for instance by | eaving sone space between 30 t

Z‘iﬁies of said plate and the wall of the vessel 1. It is also possible
shift the supply towards such a point that the oil can flow in at bot
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layer is present, which ﬁill also move downwards. The crude oil
supply‘can, for instande; take place in the passages 16 by means
of supply tubes 17 opening therein.

There is a certain limitation on the number of plates,
since, if the passages 16 therebetween become too narrow, the vis-
cosity of the liquid may be too high for obtaining a sufficient
liquid flow. Moreover the risk of obstruction of the passages 16

- by separated components collected on the plates will increase as

the plate distance is made smaller.

If there is no existing separator present, it may be more
favourable to design a new separator which is completely adapted
to the above-mentioned manner of separation. Fig. 4 shows a sche-
matical representétion of an example of such a separator. The same
reference numerals are used as in the preceding ﬁigs., and parts
having a corresponding function but a modified shape have been in-
dicated by a primed reference numeral. The operation of the separa-
tor of fig. 4 is, in principle, the same -as in the case of Fig. 2
and 3. .

The device according to Fig; 4 is specially designed for
the present purpose, and comprises a vessel 1' which is provided
with a partition 18 dividing the vessel in two parts. The right-

hand part 19 has the same function as the upper part of vessel 1 in

&yléiing |ayer

te 15,and wll slide upwards

for

?



There is-a certain limtation on the nunber of plates, since, if the
passages 16 therebetween becone too narrow, the vis- 20 cosity of the
liquid may. be too high for obtaining a sufficient liquid flow Moreover
ri sk of obstruction of the passages 16 by separated conponents,. collected on
the plates will increase as the plate distance is nade snmaller. If there is
no existing separator present, it way be nmore 25 favourable to design a
new separator which is conpletely adapted to the above-nenti oned manner of
séparathn Fig. 4 shows a sche- matical representation of an exanpl e of
such a .separator. The sanme reference nunerals are used as in the preceding
Figs., and parts having a correspondi ng function but a nodified shape have
been in- 30 dicated by a prime®& reference nuneral. The operation of the
separ a- Bgor3,Ohnd itBa 1éft-Bandi parPri2niapl he dzhe fuaeEonSsithet he case of Fig. 2 -
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oil nixture 1s introduced at 5 in the triangular space between the
10 upper wall of plate assembly 15' and partition 18. The liguid flows
' upwards and enters the upper end of plate assembly 15'. In the

passages between these plates the separation takes place, and the
separated oil drops flow upwards along the crests of the corrugated
plates, and leave the assembly at its upper end, which drops are,

15 again, collected as a floating layer 6. In order to avoid that the
o0il drops are dragged along by the liquid flow entering the plate
assembly, the upper extremities of the crests of the corrugated
plates communicate with U-shaped gutters or ducts 24, as shown in ~
Fig. 5, which gﬁide the oil drops upwards, and the incoming liguid

20 flows between these ducts. The slurry and water flows leave the:
assembly 15' at its lower end, and the water sinks towards the
bottom layer'a. whereas the slurry £111§ the upward chamber 12' in
which the level is determined by the level in the chamber 19 and
by the relative specific masses of the various liquid layers. The

25 slurry can be removed through duct 132

It is also possible to introduéo the crude oil mixture
in other points of the chamber 19, or even between the plates of
the assembly 15'. Furthermore the assembly 15' may be replaced by
an assembly or bundle of pipes which operates in Substantially the

30 same way as a corrugated plate sssembly. Instead of a plate assembly

& in which all the flows Arl's in the longitudinal direction of the

| corrugations, it is also possible to introduce the crude oil mixture

e transversely (i.e. substantially horizontally) to the corrugations,
and to remove the sluty at a point opposite to the supply point.

35 The water and the oil drops will then be removed in opposite senszes
through the corrugations and fransversgly to the liguid flowyg



consists in particular of corrugated plates. The crude oil mixture is
roduced at 5 in the triangréar space between the 10 upper wal | . of

pl at e assenbly 15' and partitton I8. The liquid flows upwards and enters
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bpl| used uhinmumnaapeowid¢la}hdt&pedsgﬁdiuss;ﬂﬁncduonstmm”saparahemn in Fig.. 5,
P tgh guide the oil drops upwards, and the incoming liquid 20 flows
etween these ducts. The slurry and water flows | eave the assenbly 15 at .
its | oneWighdn she seepevnifothe dnventien meanyhothen teeddfipatignsnher eas the
ar%lgg%giﬁiéls the upward chanmber 12' in which the level is determned by the -
'evel Tn the chamber 19 and-by the relative specific nasses of the various
liquid |layers. The 25 slurry can be renoved through duct 13'. It is also
possible to introduce the crude oil mxture in other points of t he chanber
19, or even between the plates of the assenbly 15 . Furthernore the
assenbly 15 may be replaced, by an assenbly or bundl e of pipes which
operates in substantially the 30 sane way as a corrugated plate assenbly.
Instead of a plate assenbly in which all the flows are in the |ongitudinal
direction of the corrugations, it is also possible to introduce the crude
oil mxture transversely (i.e. substantially horizontally) to the
.corrugations, and to renove.the slurry at a point opposite to the supply

poi nt 35 The water and the oil drops will then be renoved in opposite
senses _ : '

{Fars on the latter wall and joins the partition 18, which plate'assénblyf



ehematically indicated in Figs. 4 and 5 in dotted |i — Lch 17" is
supply for the liquid'to be treated, and 13' a dis- e for the treate
liquid. Also in the case of Figs. 2 andg3 corrugat edﬂﬂmwﬂmmmﬁm ed
whi ch -may provide a better guiding effect on the sep it ﬂhin
the scope of the Invention many othegrgpdgfications are possiblef * 1. - A
met hod of purifying crude palmoil nixedw th water, conprising feeding the
ctde oil and water mixture into a.separation vessel so that the miXture
separates intoia | ayermethed | of | paki PEige erha¥cpali 8hlr mixedNri thekawelhe
slurry layer, a layer containing water and any inpurities, and guiding oi

as it is separ aionjgrididg nfédddineseleet eteag 60l bAd waedrpalktwhiechnest @nds

t hough 4t he corrugations and transversely to the qudid flow as éi:g}

at least .through the slurry layer. 2. A vessel for purifying crude palm
oi I -m xed with segizaramiom veeskl nsa rieabothacnbxduprg bepakateslinta d layer
vessel having a crude oil supply, an overflow for separated oil, a '

di scharge for weft erilarfladtingmiai bayetr uofyslandya dndchbedewf ahe slurry
separated water and inpurities present therein, and at |east one inclined
nenber -def i ni nd ayex sa& dlayey icentpining water and any impurities, and

&

guiding oil as it is separating within the vessel along an.

1

inclined path which extends at least through the slurry layer.

2. A vessel for purifying crude palm oil mixed with water
when used in a method according.to ciaim 1, said wvessel
having a crude oil supply, an overflow for separated oil,

a discharge for water and oil-containing slurry, and a
discharge for separated water and impurities present fherein,
and at least one inclined member defining the said inclined

path.

3. A vessel according to claim 2, wherein the or each

inclined member is in the form of a plate.

4. A vessel according to claim 3, wherein the supply for

the crude oil mixture opens into the vessel on opposite

t-}

sides of the plate or plates..

[~



A vessel according to claim2, wherein the or each inclined nenber is

1 the formof a pl ate. 4. A vessel according to claim in the
&Hp y for the crude oil mxture opens into the vesSel on o ' “Fes of
e pl ate or plates. 12 5. A vessel according t“\“\“k\\‘{ﬂ}g‘\ ﬂ\“ m 4
[
o]

conprising a plurality of said plates, t4ge pl-ates be ed With the
corrugati on axes extending substantially in the directi orf novenent of

t he separated conponents of the m xture. 6. (A vessel according to any one -,

of clains 25to0 5At vesspli scegrdipiguntd iclpist Z a1 ¢kain fedcompdesingthe
i nclined menbers being conbined into a separation assenbly conmmuni cati ng
with two nueuRlbyaddpar ac€ sadids pdatese thes@lates heing eoreusered the

m xture to be treated flows through the passages Qf the assenbly, the oi
separ at ed tWNetBi §hBeCRFTHEREIOR BX6H ERtEndns1HuPs tanta LNl tRese, and
the slurry gmd t he mat%r in the d03$ rd sense, the oil and sbgér t hen
bei ng col | eELEGCEACBAPE TONERENE Qr (t1CHESARF giompenents \Qk skpe
according to.claim6, wherein the separation assenbly consists of a bundle
of tubes. 8P'AMPESsel according to claim5 and claim6 , wherein the supply
for the mxture to be treated is directed transversely

6. A vessel according to any one of_ciaims 2 to 5
comprising a plurality of said inclined members, the
inclined members being combined into a separation assembly
communicating with two mutually separate parts of the
vessel in such a manner that the mixture to be treated flows
through the passages of the assembly, the oil separated
therein being removed from this assembly in the upward
sense, and the slurry and the water in the downward sense,
the o0il and slurry then being collected in said separate

parts of the wvessel.

7. A vessel according to claim 6, wherein the separation

assembly consists of a bundle of tubes.

8. A vessel according to claim 5 and claim £, wherein the

- supply for the mixture to be treated is directed trénsvefsely
to the corrugation axes of the plates of the assembly, the
discharge for the slurry being substantially wligned wifh

said supply.



to ¢ he dorrugation axes of the plates of the assenbly, the discharge for / @
the slurry betng substantially ,ligned with sai d-supphy

S * 13 9. A vessel substantlally as her ei nbef or
reference to any one of Figs 2 to 5 of the acconp iﬂ Eﬂj ¥I
met hod substantially as hereinbefore described mﬁt y one of

Figs 2 to 5 of the acconpanyi ng draw ngst3 The text of the speC|f|cat|on has
been reproduced by phot ocopyi ng the appllcants orlglnal typescript.

Ty contain ad ew aepduent s Ml el A AT QUG LR seocribed mth

ori gi nal typescr i ptt dGmeh
prem ses of the é¥E%gé J'éﬂy one of Figs 2 to 5 of the accompanying

drawings.

10. A method substantially as hereinbefore described with

)

reference to any one of Figs 2 to 5 of the accompanying
: _ drawings.
The text of the specification has been reproduced by photocopying the applicants original

typescript. It may contain a few amendments which are difficult to read. The original
typescri.pt containing these amendments may be inspected on the premises of the Patent Office
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