1, 104, 577 5

Wat er (by al Sol i ds

Ker nel s di fference ~ Head Sanpl es (Percent) 1.

46. 8 12. 4 23.0 17.8 2.

46. 5 13.5 22.0 18.0

TABLE 3 Free Fatty Acid Content of Qls fromSterilised

Pal m Fruit Sanpl e %
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COMPLETE SPECIFICATION
Process for Extracting Oil from Palm Fruit and Olives

._I, RaymoND ARTHUR COUCHE, Australian
citizen, of 168 Adelaide Terrace, Perth, State
of Western Australia, Commonwealth of Aus-
tralia, do hereby declare the invention, for
which I pray that a patent may be granted
to me, and the method by which it is to be
performed, to be particularly described in and
by the following statement: —

This invention relates to a process for ex-
tracting oil from palm fruit anJ olives.

_ The present practice of oil extraction con-
sists of pulping the fruit and pressing the oil
and juice from the solid material with hydraulic
or mechanical presses.

In the case of palm fruit the fruit are
harvested in large bunches. Early sterilization
is necessary to destroy enzyme activity which
otherwise would degrade the oil. After steri-
lization, which also loosens the fruit in the
bunch, the fruit is separated from the stalk
by threshing, digested and pressed. The oil
is recovered by settling from the press liquor
or by centrifugation. "The fruit pulp residue
from the press is dried and the kernels are
recovered as a separate product. The residual
fibrous solid is either burnt as fuel or used
as a plantation mulch. -

In the case of olives the fruit are crushed
lightly and oil and juice pressed therefrom,
this pressing yielding the prime grade oil. The
cake is broken up often mixed with some water
and pressed again at a higher pressure to yield
a second grade oil. Sometimes yet a third
pressing at very high pressurc yields a low
grade oil. The remaining press cake may be
dried and a low grade oif recovered by solvent

extraction. The oil, other than that recovered -

by final solvent extraction, is recovered by set-
tling or centrifugation. The solid material is
either burnt or used as a plantation mulch.

The object of the present invention is to
provide for direct solvent extraction of the
fruit pulp and the substantially complete
recovery of oil as prime grade from palm fruit
and olives.

[Price 4:. 6d.)

Broadly the invention resides in a process for
extracting oil from palm fruit or olives which
comprises passing the fruit into a multi-stage
counter-current flow with an organic solvent
which is miscible with water and in which oil
is soluble, the fruit pulp being disintegrated
in at least the first stage with medium to high
intensity mixing, sufficient to cause disintegra-
tion of the pericarp (fruit pulp) without signi-
ficant breaking of the kernels, the temperature
being such to maintain the oil being ex
tracted in a liquid condition.

High intensity mixing is only essential for
palm fruit. Olives can be processed in accord-
ance with the invention with medium intensity
mixing.

The organic solvents which are suitable for
the purposes of the present invention comprise
acetone or suitable mixtures of solvents such
as ethyl alcohol, ethyl acetate and acetone in
the volume ratio of 1:1:1, or ethyl alcohol,

thyl acetate and isopropyl cther in the volume
ratio of 4:2:1, or other alternative mixtures
all of which preferably have a boiling point
or boiling range lower than 160°C.

It is generally understood that in the casc
of palm fruit the enzyme which causes rapid
deterioration of the palm oil is destroyed when
heated to 50°—55°C for about 30 minutes
and for the purposes of the present invention
it is generally accepted that extraction should
be carried out at a temperature of between 50°
and 55°C. In the case of olives no such
enzymatic deterioration of oil is encountered
but a similar operating temperature has advan-
tages in more rapid extraction of oil from the
pulp. The extraction should also be carried
out at a temperature sufficient to maintain the
oil being extracted in a liquid condition.

The mixing is carried out preferably in a
cylindrical tank fitted with four vertical baffles
spaced evenly around the tank wall and using
an open turbine impeller of six to eight flat
or curved blades placed vertically without pitch
and located centrally in the rank. The mixing
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m ned. sanple. Yield data and an
analysis 15 The oil content of residual solids of a
head sanpl e are shown in Table was:
4.7 Free tafty acid determ nations are
shown in Table 5. TABLE 4
Approxi mate Product Yields and Head Analysis for Sterilised Fresh Fruit
(Percent) Yi el ds
Head Ker nel s 1,104,577 35.0
29.0 impeller is driven 4tlaGibRNEked kd oSOl | dS  which generated high shearQorces in 65
11.0 duce intense agitaticnGd thel8asé ¢F pRAmUiAge (est i mf&txé)n of the impellkr, Ot was a
Ql - recwép@éﬁmgtagigaéiorg_in the case of olivepgp (O 7 inch diameterqby 0 (ipght kigh oj | )
St age 2 cause disinteg of the pericarp or fruit vessel fitted with four ig}én'a es ,

g 5 pulp without bfeaking the kernels. The mixing, . of 0.75 inches wid sp ~-
3_- 0 tanks may be o G bvins @ it uf Oi | ) evenly round the tank Walll The mix- 70
oi | A feed and overfldaTansims pbwye dink fBf ence) ing impeller was 38. épen glrbidge
14\5 f or mixer will depend upon the raw material input with six flat blades all placed vertic- wat er
100 \ d retentior;@'ﬁe t@:scntial for effective, dis- ally and the impeller was placed

. integration o *fruit, For fresh palm™fruit

> 10
1, 104, 577

tentl‘-l ?\szs

15

20

a period of 15 minutes appears to be satis-
factory while for sterilized palm fruit and
olives a period of about 5 minutes should be
suitable. The slurry passing out of the mixing
tank consists of fruit pulp, oil, water, solvent
and kernels; this slurry is passed over a screen
to separate kernels and coarse fibrous solid, the
undersized material passing to a centrifuge
or alternative equipment for separation of
solid and liquid. In the case of eentifuges these

. may be either basket type continuous feed
" units or alternatively solid bowl decanter units.
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The solid discharge passes to the second stage
whilst the outgoing liquor is passed to the oil
and solvent recovery section. The oil s separ-
ated, preferably by centrifuge, from the
aqueous-solvent liquor and stripped of solvent.
The aqueous-solvent is distilled for recovery of
the solvent and the aqueous solution discharged
from the still utilized on the plantation. In the
second and subsequent stages the mixing re-
quired is not intense and while the general
pattern of the mixer unit is retained a smaller
impeller consuming less power is used. The
solvent flows back to the second stage from
the third and before entering the mixing tank
it is used to spray wash the kernels and coarse
fibre from the first stage screen. After a suit-

" -able period of mixing the solid is again separ-
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“ated from the liquid and passed to the third

stage while the liquid passes to the first stage.
The coarse solid and kernels are rinsed with
each solvent liquor before it is passed into the
mixing tank with the solids passing forward.
The stage 4 liquor washes stage 2 coarse solids
and kernels and mixes with stage 2 fine solids
to form stage 3 whilst fresh solvent washes
stage 3 coarse solid and kernels and mixes with
stage 3 fine solids to produce stage 4. The
stage 4 solids discharge to a solvent dryer
for recovery of solvent. Additiona} stages may,
if necessary be added to obtain the optimum
recovery of oil. _

The process is illustrated in the flow sheet
shown in the accompanying drawing.

The various aspects of the present invention
will be better understood by reference to the
following description of several specific em-
bodiments thereof as applied to a sample of
fresh palm fruit and two samples of sterilized
palm fruit.

A. Eguipment. ]
A.l, Disintegrator - Extractor. This unit
was a high intensity mixing vessel

centrally in the tank one inch above
the tank bottom. The owside dia-
meter of the turbine was 4.5 inches
which allowed a clearance of 0.5
inches between the turbine tip and
baffles. The material of construction
was mild steel.

The impeller was driven by a 0.5
H.P. flameproof motor with speed
control by means of a variable voltage
control, The general operating speed
was 800 r.p.m.

A.2. Basket Centrifuge. A 12 inch dia-
meter by 4 inch stainless stee] basket
type bowl was fitted to an MSE Super
Medium centrifuge and operated at
2000 r.p.m. The basket had 2 mm
diameter holes.

A3. Miscelloneous Equipment. An electro-

thermal heating tape was used to

maintain temperature in the mixing
vessel,

Several extraction stages where
mixing was not required were carried
out in a large stainless steel beaker
and solvent was separated from the
solid with a Buchner filter.

B. Procedure.
B.1. Fresh Fruit. One kilogram of fruit
was extracted with one liter of solvent
(acetone) with water added to bring
the total water/solvent mass ratio to

1/2, eg.

1 kg. fruit contained an estimated
200 g. water 200 g, water were
added to the batch, and

800 g. acetone were added, hence
total water/acetone=400/800 g.
i.e. a ratio of 1/2.

This solution was placed in the
mixing vessel and the temperature
was adjusted to 50°C. With the
mixer in operation the fruit was
added and the mixing speed adjusted
to be just not too violent. Mixing
was continued for 15 mintes,

After the reaction period the liquid
and solid were separated using the
basket centrifuge which was pre-
heated with boiling water. The solids
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Free Fatty Acid content of oil

TABLE 5
fresh palmfruit Sanmpl e
Percent Palmtic Acid Head

1 .02 Stage 1

0. 63 vy 2

0.75 ., 3

0. 05 The nitrogenl\{&lﬂg of the fine 3this
stage because the majority of salids was 2. 18 percent’ hy

Kj el dahl > recove wd'blﬂllrthﬂlehrablﬂdhlﬁe sol i ds mp@earedobtain the total oil 65
anal ysi.s. one e{mf of caicitone in thel :mxmg yieldotoh etagenl ttﬂfregpafr% ﬁqé vapl i ds.
vess e e : o e soll
prac- 5 shr\tdclmg';l ?r@t p gﬁ%- resi dlﬁéﬂ Sl&frw s removed and th i cal
advantagg with tRhg Eérﬂ!ée’ln ids and ¥H&2: studge and aqueous layer
I's the ready rerrmmad,s vefe seppsired wisihg DBdich- was exfracte&%s’évdﬂaisﬁhes FitlD 0G0
Simple lalYerl 5 %

from kernel and?ff
washi ng system ﬁ Egl g.e’r‘fféi‘ﬁ
while thg fine s ﬂoﬁtalsxhggas:&ﬂes QDR iker
reaction tine anmetpqxlsl’ltha\ﬁtealseiqdamtldum
val ue obt ai ned in an air oven a

LRl POl prtor Al i
fresh 15 D2.2. er'emRe)ﬁ@MBﬁyme
sanple was in a Qwenreeasln atse bafg processed
deterioration Wno t?—?i" The system was

pera or

. cient time to
separation 15 nearly in equ111 Qfdegf @gs

the oil.20 n comexeted flﬁtp&taget Bﬂiqm)l Qdior
of m Xi ng to stage 1§é ﬂalttpewl f’d
deq&x above p‘{f@t 1 fﬁas re“

Sl he thrE° liquors by <o @hepﬁd' j

| 75 decant drtwdn saga/rzbmatsta
that to be

effective in praf: ‘g{f:;f?éé

solids would 65fucratxon were washed from the centri-

30 fuge using boiling water and the oil

recovered from ,these liquors by

0 settling at 80—90C. for some hours.

A After cooling the™aqueous iayer was

poured cff leaving the solid layer of

palm oil and fine solids. Clean water

was added and the oil mixture melted

and stirred in the clean water. Several

hot water washes recovered a clean

palm oil which was dried and stripped

of residual solvent at 120°C.,, under
755 mm vacuum.

The oils were analysed for free
fatty acid and compared with values
obtained for the oil extracted from
the original sample by means of
boiling water. The technique adopted
for these comparative oils was dis-
integration of the palm fruit pulp in
boiling water, cvaporation of the
water on a steam bath and extraction
of the dry solids with hexane. The
hexane was evaporated and stripped
under vacuum.
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B2. Sterilized Pruit.

55 B2.1. First sample. The procedure oum-
outlin ed Hined for fresh fruit in B.1. was used
with the exception that reaction time
in stage one was reduced to 5 minutes
and stage 2 was carried out by the
60 beaker technique.

The residual solids were analysed
for oil content and the fine solids
which passed 22 mesh screen were
analysed for nitrogen.

D.

hexane ch s fexane
appeared to ree of oil.
exane extracts wgf bme

Sé&ilUfeSdvaEl

fromsterilised

The

55 10 the hexgnd anFresﬂrperr luncter Phe high

vent.

i ng (B FEN L C TR the

fstagest St age THeQgRbus liquor was evaporated f I Ui t

vacuumatlZOC romfru

r equity ediynesepardetemome  sbintden 80f | br ous

on gyof

be cary ithd poiousy e

y due t

soidy| j ds to enabl e a ready

sthfr SkAlk, $RS d
{tﬁsl sardplé wﬁ?ﬁiﬁ?ﬁee system

adopted with
but the

’?tdl'a'b‘bWI ‘&nt et
m lllorssxpe@é ﬁ’camed

warar/
Orotie:

ue

of

from(lﬁe @pﬁﬁ@tduﬂxﬂed itB2ils certain

ra%‘%f é‘ﬁrf’ﬂa%’“lé%cbeaim?ﬂr esent ta@si vsedrrétv@éﬂszo the commence-

Y k-

The ol T gald s

boﬂxng and re-centrifuged through
the residual fibre bed already in the
centrifuge basket. A light rinse with
boiling water was used to displace
oil from the fibre, This technique
was adopted in an attempt to reduce
the percentage of solids-not-cil which
seemed to be high in the previous
operation.

The stage 2 liquor was diluted with
water to produce the ratio required
for stage 1 and heated to 50°C.
This dilution caused oil to precipitate
due to reduced solubility. The oil
was separated by gravity.

The stage 3 liquor from the last
batch processed was cooled to pre-
cipitate oil insoluble at atmospheric
temperatures {about 15°C). With
continuous operation without cooling
all the oil stayed in solution and
passed into stage 2. This oil crystal-
lised from solution and was separated
by draining. The residual solvent
content was evaporated and the oil
was dried and stripped under
vacuum.

The process was also varied as
follows : —

The kernels were physically separ-
ated from the centrifuged solids from
stage 1. Before passing the liquor
into the residual ‘solids for each stage,
the kernels were washed with the
re-cycle solvent of the particular
stage,

The process also was extended to
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ping with cutting knives or alterna- be returned into the second

st age of tive size reduction nay be essentia

extraction. Mre efficient separation to_ensure suspension in
the slurry. of the hot liquor could be achieved

The fruit disintegrated reasonably usi ng an automatic desl udgi ng
centri- 25 easily but it was necessary to use fuge,
the solids again being returned 70 two stages of fairly

i ntense mixing to ~ to stage 2, 41865%i| passing to a sokvent. . .

adequately strip the.l ﬁg&'%epeﬁ.crd mecm:ﬁ1§ly C. éfmlt.st ripping colum and the
aqueous of oil 10k e beR@lal solihe THE Y SQI1l BreblomimWRS:. After the first trial SO Vent
passi ng to sol ventcletircienwleind. residual solids were and o éminéd ghe harke (@ejp@rsablbd

i de-solvengise %% y i ioaspnd dncluding stalk cut i
readi | y 5 Tthgﬁ %vsge ana yse%t f%g?regl | see%%% e(g%z%st) gﬁuéeéf 3
Screening. fatty acid and the oil content of the S o f be fog{ Ly
rapidly 75 residual solids was determined by culty in disintegrating the stalk fibre. 20
under gravity and Soghiet eftractiog.eitrdgemmas also D, 2. St Ehe dilirero@reff contained a high

i i d i 2 h solids. at
tﬁgkcgepqu bl e. Iemsegsgg.%%;tof{t% solids. m.?d?nsgg%gtfggﬁa%ig&ﬁon. In

—
and

con the aqueous !

=9 . soly EHED AL Tnof qﬁg&l renent deffiedShad ®as not completed. of
sterilised fruit, nlhedifot SGrsadplqhor\@ss the 1 t OTh®FAI Glidr of Péil €dmple® 25 .
entering stage oil content of sludgenfeom gagel lone st ageobwinedrirg shewn jgakable 1: 1
woul d ensure a maxi numyield of 80 3Pae 1 sufficient to adequately
strip the peri- stage 2 oi]. If oil is required from .
carp from the ker fef-A anperqep@almiticacid, ‘“P”“M0""°""a‘"§‘f%a§‘@§‘ﬁ§s}‘ipﬁlmif’é‘_“desi rable to
cool the out- tinme |ower agitation intensity was
going liquor fromth$asmpktage to pre- % FESagalinitidackiat i ng | ow power
require- priate— - .
nments for this oper%’ﬁ oot ;}?géim?ﬁgmbeﬁi:‘t’i}’emsettl i ng. :
85 40 of tiiRr keedigdQivoutld @R LRE hat, y1 slurry.s Vari ation
in the percentage . - Ng. -
recovery between t hgresh FReerate té‘éﬂt‘ Z‘t’.‘hngaswggf- bed | medi ate separation and
separ ate el Bora ML Higtatidagt | ON O theg o .
processi ng of kernels—andfibre-solids——— process—condi-ti ons. As shown
in Table Freﬁihrfr;!i%d@ﬂb%%qugm stgflissda@t | s desirabl e. - 4 the
yield of oil from botthpsigfydmingghep gil extracted | t be desirable to
separate Sterili 2 and 3 was | ower than thgt shown — coar se
fibre from H?%fomﬁitgstgrrnklg a& mass balance !N Tabl % %lgcan:rlzgﬁ g?ser{?r? ﬁ%v\znél ?Qeen
1,104,577 39 shown in Table 2, together with head Table 3( '

TasLe 2

Process Mass Balance and Head Sample Analysis for Sterilised Palm Fruit
Mass Balance — Input — 1 kg. fruit.

Water (by
Output (g) Gil Solids Kernels difference

Stage 1 136.5

» 1 (Hexane extracted) 54.0

» 2 106.0

» 3 50.0

» 1 sludge 100.0 20.0

-i- 22 mesh residue 0.4 37.6 308.0
— 22 mesh residue 1.9 28.1

Totals 448.8 85.7 308.0 157.5




caused by the boiling water rinse E.3. Procedure. 1 kg. of fruit was

m xed adopted to displace oil from the
for Smnutes under mxi-nRg-cond 30 “bed—of-fibre—in-the
centrifuge, tions inmposing noderate fluid shear Simlarly
a re-cyglee4pquor rinse my on the system The sol vent mass was
5 “. 25 used to reduce or control the determ ned by the
sol vent )/ mass uantity of oil carried forward
with ratio of 2/1 and the water débi7ent 5 _the
sol i ds. , of the fruit thus 1240 g(.b sol vent
was 35 /Eeonlylossfro t h prd%f’ﬁ%’s ¥s
added for the water content of 6200H Solids Remek At T et ai ned
in the solid resiesili€amples (Percenty The tenperature of the reaction
10 | eav-rg—t+he—~final extraction stage. was above
25[err] C. 1. 4.8t may Hetexpedi &P to redbder all
The liqguor was sepanated fromthe y/5 13.5 no theigil in one
st age gn'ly because sol-dstand-the-soli-dsfurther—processed 40
separal'e recoveries require separate in a countercurrent system at
45- stripping .P&Lég and there nmay be
50[err]C to recover the oil retained in 15 little
advant age to be gai ned Hogg¢ Fatty Acid Content df h@iBdrog0bieriised Blh Ghdd of four stages
separate recovery. The npst notable of extractign were used.
i nprovement however WA%PFn t he . g |0 “%@%’Ycl\g?gd by two
tech- 45 Head (before solvent ekifiktiodl) St age oi |, butz.4she overal | per-
ni ques. ' centage yield in this stage was | ow
(1) by separation from th&#d vent by - 20 228 All
sanpl es of oil bleached reﬁgécly, settling, decantiggd and stripping
solvent fromthe oil by steam E. Qives. The foll ow
exanple illustrates (i $geely separation from thé-42aqueous 50 tRg*
ap.pl I cation of the i r})fe%é]t(a{ftgrncotm%letion of Solvenlt Ieﬂ%@t‘i‘on) renmal i 69 after sol
olives. recavery
The solids were ried and g 1 l&ﬁat erial. Fr e§(;1
. e nitrogen content of the fine +.22 mesh’ 1.17%
olives were pr 0CesShilds (minung% é&é)’é s247 per- —é mesh 6.3% for the
recovery of olive Qedt. as determined by Kijeldahi . dry sludge 83.4%
E. 4. Resul t5. analysis. Other possible constituents 55 C.2A. Second Sample, A @tail@_ Mass A,
Equi pnent. The equimﬁﬁtp}‘ﬁ?@d" g not deterpy 1 Pr%&%ﬂ"%}@?ﬁ %ﬁé@ W th
Head. L The oil content o3 irf¥idbalsotld® t hat Ci?%@&ald Bibld ¢ shBl M Table
fruit. - was: 4. Free fatty acid determinations Be 0CeSS
Head . S _ O shown in Table 5. 13. 6%
11. 9% . _ o Pi pBasLe 4 12.0
23.0 26.1 (Arl)){yrggmgg Cli’ro%t(zjc!t IYciie c?s and Head Analysis for Sterilised Fresh Fruit
(Percent) .
Yields Head
Kernels _ 35.0 29.0
Fibre and fine solids 5.0 11.0
Solids in Sludge (estimated) 1.0
Oil — recovered Stage 1 20.0 45.5 (total oil)
Stage 2 2.0
Stage 3 3.0
Residual solids (oil) 0.1 "
o1
Balance (by difference) 33.9{sludge 14.5 (water)
water

100.0 100.0




Sol i ds 11.0

Q| -sl udge 0.7 . Wat er
(bydifference) . 62. 7 62.0 (direct evaluatjon)
E4.2. Q. Free fatty acid (as oleic
acid) 0.48% (i) Recovered by separation and stripping
Refractive index at 15[err]C : 1.4701 60 of sol vent.

S.G 15.5/15.5 0.918 The oil was
very pal® yel |l ow and Wei ght pbl4aT7 at 20[err] C . =0.914
simlar to first quality virgin oil in [odi ne value (Fanus) = 83
80 appearance, taste and bouquet. ‘ .
Saponi fi cation = 193TaBLE 5 It contai ned

free fatty acids egalFauy Acid content ofOl from sterilised frddn Qairh JikBe €XPressed as_oleic

acid and WHAT | CLAIMIS: - possessed a refractive index at 15[err]C
(1) A process forS@®eracting oil from pal m  Percent Palmitic Acid . of

1.4701. Head frurt—or olTVves G compri ses passing ft_he
fruit into a nulti-stage counter-current flow 85° (i)

Recovered after dfwgeillation of solvent. |
m scible with This oil \A6a7ssdarker than the oil
water and in which”if is soluble the fruit 70 whi ch
was separated frgm3 the pulp being disintegratee in at |east the first
aqueous sol vent . —tt—was—stmiar—to——stage—w-th—reatum—te- high intensity

m Xi ng comercial olive oil in appearance-
sufficient to cafiBe nitiogienvabugr oft ihorfinef t he pbisistage Bause the majority of o

and taste and i:‘fr’gﬁ;sg‘fa%lizﬂ%ﬂe%“'d'i’ys{‘leﬂ&‘_ car p gl eil Ihs) solidst dppated s gni f i cant
br eaki ng The oil in the residual sbifddi ty bo Ldvantage with this techrlzique 50 of the
kernels, the tewmpsrature being such to is the ready removal of residual oil

mai ntai n the oil +B§|WP§} ext FBted in a |iquiftom kemnefGnd fibre by a simplel t gave the
fol I owi ng anal ysi & ™2 conti? i on. fvvﬁfféntgh S’Eﬁimsoﬁﬁs areirii:nloiegzl:

1, 104, 577 D. Discussion of Results. pr '

reaction time and positivia( separat%on 55
caused loy t el bireskiFrgr. Wit légh vafueebeained E. 3. frdti e etbaite. 1 Kkg. fruit was
m xed from fruit sterilised prior to analys- :

ing for FFA indicated that the fresh D2.2. Oil Recovery. The first stage liquor
fruit sample was in a severe state of required separation from fibrous
deterioration when received. solids to enable a ready separation

w th an oweégani ¢ sol vent which is

(0]

15 Disintegration of the stalk was

difficult in the system of fluid mixing
described above. While this may have
been partly due to the small scale
of operation, it is certain that to be

of the oil. In commercial operation 60

separation would be carried out using
a solid bowl centrifuge similar to the
Westfalia decanter or a vibrating
screen as used at present to remove

20 effective in practice, reasonable chip- fibre from the oil. The solids would 65
ping with cutting knives or alterna- be returned into the second stage of
tive size reduction may be essential extraction. More efficient separatiop
to ensure suspension in the shurry. of the hot liquor could be achieved

The fruit disintegrated reasonably using an automatic desludging centri-

25 easily but it was necessary to use fuge, the solids again being returned 70
two stages of fairly intense mixing to to stage 2, the oil passing to a solvent
adequately strip the pericarp from stripping column and the aqueous
the kernel. The dry solid residues solvent passing to solvent recovery.
and kernels were separated readily The second stage oil seemed to

30 by screening. separate satisfactorily and rapidly 75

under gravity and use of a settling
D.2. Sterilised Fruit, tank is possible. Addition of the
D2.1. Digestion-Extraction. In the case optimum water requirement for stage
of sterilised fruit, disintegration was 1 to the liquor prior to entering stage
easy and ome stage of mixing was 1 would ensure a maximum yield of 80

35 sufficient to adequately strip the peri- stage 2 oil, If oil is required from
carp from the kernel. At the same stage 3 it is desirable to coo] the out-
time lower agitation intensity was going liquor from this stage to pre-
used indicating low power require- cipitate oil readily and remove it by
ments for this operation. Separation settling. 85

40 of the kernels from the stage 1 slurry Variation in the percentage
was simple by wet screening, recovery between the three stages

Immediate separation and separate may be obtained by variation of the
processing of kernels and fibre solids process conditions. As shown in Table
in the subsequent siages is desirable. 4 the yield of oil from both stages 90
45 It may be desirable to separate 2 and 3 was lower rhan that shown

coarse fibre from the fine solid at

in Table 2. This may have been



adopted to displace oil from the for 5 m nutes under m xing ..@»
condi - 30 "bed" of fibre in the centrifuge. w
7

tions inposing noderate fluid shear 1.104.577 Simlarly a
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Process- Hea% . al . .
13.6% i 11, Bgker (by difference) 62.7 Pi ps 62.0 (direct evaluation)
égi ? ds i E4.2. Oil 23.0 26. L Buf fcida@éjoleslco acldgj ) oag%
: ] (i) Recovered by separat;lo;ll anaostripping Refractive index at 15°C :  1.4701
60 of solvent. S.G. 15.5/15.5 : 0918
The oil was very pale yellow and Weight per ml at 20°C =0.914
similar to first quality virgin oil in Iodine Value (Hanus) = 83 80
appearance, taste and bouquet. Saponification =193

It contained free fatty acids equal
to 0.119% expressed as oleic acid and WHAT I CLAIM IS: —
possessed a refractive index ar 15°C (1) A process for extracting oil from palm
of 1.4701. fruit or olives which comprises passing the
fruit into a multi-stage counter-current flow 85
(if) Recovered after distillation of solvent. with an organic solvent which is miscible with
This oil was darker than the oil water and in which oil s soluble the fruit
which was separated from the pulp being disintegrated in at least the first
aqueous solvent. It was similar to stage with medium to high intensity mixing
commercial olive oil in appearance- ‘sufficient to cause disintegration of the pen- 90
and taste and it retained a distinct carp (fruit pulp) without significant breaking
fruity bouquet. of the kernels, the temperature being such to
j maintain the oﬂ being extracted in a liquid
. ﬂ(w& 75 It giwe the following analysis: condition.
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similar to first quality virgin oil in Iodine Value (Hanus) = 83 80
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It contained free fatty acids equal
to 0.11% expressed as oleic acid and WHAT I CLAIM IS:—
possessed a refractive index ar 15°C (1) A process for extracting oil from palm
of 1.4701. fruit or olives which comprises passing the
fruit into a multi-stage counter-current flow 85
(ii) Recovered after distillation of solvent. with an organic solvent which is miscible with
This oil was darker than the oil water and in which cil is soluble the fruit
which was separated from the pulp being disintegrated in at least the first
aqueous solvent, It was similar to stage with medium to high intensity mixing
commercial olive oil in appearance: sufficient to cause disintegration of the peri- 90
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