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of Gls fromAl gae or Mcro Organisnms The present invention rel ates
to a procewe okl ati on of oils from dl gae or mcro @AgRRISIE176ANd
use of the process for production of bio-diesel or biofuels. 5 The
Invention The majority of algae that are intentionally cultivated
fall into the category of mcro-algae, they are also referred to as
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such a procgaa-to bio fuels. Thus, lots of substances can be isolated from algae and

there is lots of commercial interest in developing cost effective processes for

the different purposes.

20 There are several steps in the bio-diesel or bio-fuel production processes
where centrifugation is useful. The algae, according to one alternative of the
invention, may be separated from the algae slurry. Oils may be extracted
from the algae before the oils are separated in a second centrifugation step
and before any reaction to produce bio-diesel can be accomplished.

25 Separation of bio-diesel etc. together with any leftover reactants may be
removed by centrifugation. The bio-diesel may be further treated and

centrifuged.

Trans-esterification of algal oil is normally done with ethanol and sodium

30 ethanolate serving as the catalyst. Sodium ethanolate can be produced by



The problens are sol ved according to the present invention by use of
10 centrifugal separators. According to a first aspect of the

i nvent i on, wa iwmenphase centrifugal sep@ ator is used pr/SEec0M&7d he
al gae oils. The present invention thus relates to a process for

i solation of the oils fromthe algae slurry, which process conprises
in its sinplest formone process step, which step is carried out in a

t hree phase centrifugal separator. Accordjng to this 15 aspect of the
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separators can be used as Iong as the three phase separator
algae cells. A third problem is how to economize such a process.

The problems are solved according to the present invention by use of
10  centrifugal separators. According to a first aspect of the invention, a three
phase centrifugal separator is used to recover the aigae oils. The present
invention thus relates to a process for isolation of the oils from the algae
slurry, which process comprises in its simplest form one process step, which
step is carried out in a three phase centrifugal separator. According to this
15 aspect of the present invention the problem is solved by a continuous
process for isolation of oils from an algae slurry or a micro organism slurry,
which process comprises liberation of oils by rupturing or permeabilisation
of cell walls of the micro organisms or cell walls of the algae, feeding the
slurry into a three phase centrifugal separator having a stack of separating
20 discs, and which three phase centrifugal separator is operating under a
force of at least 4000 G, preferably under a force of at least 4500 G, most
preferred under a force of at least 5000 G. Any type of three phase
centrifugal separators can be used as long as the three phase separator
has a stack of separating discs and is operating under force of at least 4000
25 G, preferably under a force of at least 4500 G, most preferred under a force
of at least 5000 G. By exposing the slurry to the centrifugal force three
phases can be obtained. The three phases comprises one oil phase, one
liquid phase and one bio-organic phase, wherein the outgoing bio-organic
phase has a dryness of at least 30%, preferably a dryness of at least 35%,
30 most preferred a dryness of at least 50%, and wherein the bio-organic



has a stack of separating discs and is operating under force of at

| east 4000 25 G preferably under a force of at |east 4500 G nost
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the centrifugal force three phases can be obtained. The three phases
conprises one oil phase, one liquid phase and one bi o-organi c phase,
wherei n the outgoing bio-organi c phase has a dryness of at |east 30%

preferably a dryness of at |east_35% 30 nost preferred a dryness of
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conveying the bio-organic phase out of the three phase separator by a

15 conveyor screw. The conveyor screw could comprise a central core, which

extends axially through the whole of the lower rotor portion of the separator,

a sleeve-formed part comprises a number of apertures, which are

distributed round the axis of rotatton R and extend axially from the upper

portion of the screw conveyor down in a screw-like manner along the whole

20 inside of the rotor body from the latter's upper end to its lower end. The

conveyor screw outlet for the bio-organic is here named first outlet.

Two paring discs could be paring out the oil phase and the liquid phase,
thus one paring discs could be paring out the oil phase and one paring disc
25 could be paring out the liquid phase according to the present invention. At
the upper end of a rotor body is at least one outlet for fluids. An outlet
channel for the purified liquid, the oils, extends in an outlet pipe which
surrounds the inlet pipe for the feed of algae and micro organism slurry, and
defines the second outlet. The second outlet may constitute a space for
30 collecting of fluids and a paring disc for discharge of fluids from this space.



20 inside of the rotor body fromthe latter's upper end to its | ower
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15 which flow towards and out through the outlet for higher density fluids, in

such a way that an interface level between higher density fluids and lower

density fluids could be maintained at a radial level in the rotor body.

In the continuous process can the outgoing bic-organic phase have a
20 dryness of at least 30%, preferably a dryness of at least 35%, most
preferred a dryness of at least 50%. The bio-organic phase contains cell
parts such as cell walls and other cell materials which constitute the original

cell.

256  The algae or the micro organisms could be dried before the oil content could
be pressed out with an oil press. Since different strains of algae vary widely
in their physical attributes, various press configurations screws, expellers,
pistons, etc work better for specific algae types. Many commercial
manufacturers of vegetable oil use a combination of mechanical pressing

30 and chemical solvents in extracting oils.



In the continuous process can the outgoing bio-organic phase have a

20 dryness of at least 30% preferably a dryness of at |east 35%

nost  pr ef ewoediomostnyness of at | east 50%° The bi 0- or ganica/seb@seso17s
contains cell parts such as cell walls and other cell nmaterials which
constitute the original cell. 25 The algae or the mcro organi sns
could be dried before the oil content could be pressed out with an

oil press. Since different strains of algae vary widely in their
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create shock waves and liquid jets that cause those cell walls to
break and rel ease their contents into the solvent. 20 According to
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walls to break and release their contents into the solvent.

20 According to the present invention could the process for isolation of oils
begin with a concentration step wherein the slurry is concentrated in a two
phase separator having a stack of separating discs and is operating under
force of at least 4000 G, preferably under a force of at least 4500 G, most
preferably 5000 G.

25
The present invention relates also to a continuous process, which process
comprises three steps:



The present invention relates also to a continuous process, which
process conprises three steps: W) 2010/ 0960026PCT/ SE20101050176 Step
1: Feedi ngonoawe@eme gani smslurry or alg#e slurry into mioRiass
centrifugal separator having a stack of separating discs and
operating under force of at |east 4000 G preferably under a force of
at |east 4500 G nost preferably 5 5000 G obtaining a cell phase
havi ng a dryness of at |east 15% preferably of at |east 18% nost
preferred atoterakt 209% Step 2: Liberation of oils by rupturing or
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i nvention c -he

Liberation of ocils by rupturing or permeabilisation of cell walls of the cells in

10 the cell phase by one or more methods within the group consisting of ultra
sonication, liquid shear disruption, bead milling, high pressure pressing,
freeze-thawing, freeze-pressing, enzymatic digestion, hydrolysation, and

virus degradation, obtaining a slurry of liquids, oil and cell parts.

15 Step 3:
Feeding the slurry from step 2 into a three phase centrifugal separator

having a stack of separating discs and operating under force of at least

4000 G, preferably under a force of at least 4500 G, most preferably 5000

G, obtaining three phases: one oil phase, one liquid phase and one bio-
20 organic phase containing cell parts.

In the three step continuous process according to the invention could the
cell phase obtained in step 1 be conveyed out of the two phase centrifugal
separator by a conveyor screw. The bio-organic phase containing cell parts

25 from step 3 could also be conveyed out of the three phase centrifugal
separator, but alternatively may step 1 and step 3 have different ways of
letting the cell phase and the bio-organic phase out of the separators or
could the outlet be something other than a conveyor screw.



cell phase obtained in step 1 be conveyed out of the two phase
centrifugal separator by a conveyor screw. The bio-organi c phase
cont ai ni ngwoekhloPsmts 25 fromstep 3 could al so be conugviggkevlosate
the three phase centrifugal separator, but alternatively may step 1
and step 3 have different ways of letting the cell phase and the
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separat 990 according to an enbodi nent.

The continuous process of the invention could be used for production of

biodiesel or bio fuels.

Three phase and two phase centrifugal separators, which could be used

15 according to the present invented process, are explained more closely by a
description of various embodiments of the separators and with reference to
the drawings attached hereto.

20 Brief description of the figures

Figure 1  discloses detailed view of a centrifugal separator according to an

embodiment.

Figure 2  discloses a detailed view of a centrifugal separator according to
25 a further embodiment.

Figure 3  discloses a detailed view of a centrifugal separator according to
a further embodiment.

30



Figure 2 discloses a detailed view of a centrifugal separator
according to 25a further enbodi ment. Figure 3 discloses a detailed

vi ew of a werbiddosmal separator accordin® to a further peixedéRsds
WO 2010/ 0960028PCT/ SE2010/ 050176 Detail ed description of the figures
Figure 1 discloses an exanple of a centrifugal separator conprising a
rotor body 1 which is rotatable at a certain speed about a vertical
axis of rotation R and a screw_conveyor 2 Wmch Is arranged in the
rotor body 1 and 5 rotat abl Detailed degcripliop ofihe figures ati on R but at

d whi t
The cent 1 f J0aT e SFbBES e Pk faP?g%Eﬁ‘ﬁ@aéf s A Gy s poter
manner i ndi dRidyd1 RyhidDiO PHEEHIE at Becdain SredtPabsgea We?ﬁ&al%#@@@ﬂ%t@ﬂon
and 10 driving the centrifugal separator is therefore not describ

here. The r d?,oﬁndoaysqua@aﬁe}é@sénwhmh ys a@rrangsd dalthapgader r’fme'r and
4

ortion N onnect ed. t rot.or shaft
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are connect e 1 OtafBA shecNStRBrof)r sdyes 6 and delinmit a separation
chanber 7. Alternative connecting organs may of course be used. A
further hollow shaft 8 extends into the rotor body 1 via the inside

of the

The centrifugal separator is intended to be suspended vertically in a manner
indicated by WO 99/65610. The device necessary for suspending and
10  driving the centrifugal separator is therefore not described here.

The rotor body 1 has an essentially cylindrical upper rotor portion 3
comprising or connected to a hollow rotor shaft 4, and an essentially conical
lower rotor portion 5. The rotor portions 3 and 5 are connected to one
15 another by screws 6 and delimit a separation chamber 7. Alternative

connecting organs may of course be used.

A further hollow shaft 8 extends into the rotor body 1 via the inside of the
rotor shaft. The shaft 8 bears the screw conveyor 2 and they are connected
20 to one another by screws 9. The hollow shaft 8 is drivingly connected to the

screw conveyor 2 and is hereinafter called the conveyor shaft.

As illustrated in Figure 1, the screw conveyor 2 comprises a central core 10,
which extends axially through the whole of the lower rotor portion, a sleeve-
25 formed part 11 comprising a number of apertures 12 which are distributed
round the axis of rotation R and extend axially from the upper portion of the
screw conveyor 2 to the conical portion of the screw conveyor 2, a number
of wings 15 which are distributed round the axis of rotation R and connect
the core 10 to a central sleeve 13 situated at a radial distance from the axis

30 of rotation R within the sleeve-formed part 11 of the screw conveyor 2,



rotor shaft. The shaft 8 bears the screw conveyor 2 and they are
connected 20 to one another by screws 9. The hollow shaft 8 is
drivingly womazice2t o t he screw conveyor9 2 and i s her egrafen/osnalbd ed
t he conveyor shaft. As illustrated in Figure 1, the screw conveyor 2
conprises a central core 10, which extends axially through the whole
of the Iower rotor portion, a sleeve- 25 fornmed part 11 conprising a
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into a space centrally in the screw conveyor 2. Axially closer to the core 10,
the core and the lower support plate 14 form a passage 18 which

15 constitutes a continuation of the inlet channel which extends through the
inlet pipe 17. The passage 18 is in communication with the inside of the
rotor body 1 via channels between the wings 15.

A space in the form of an outlet chamber 20 is formed between the
20 conveyor shaft 8 and an upper conical support plate 19. A paring disc 21 for
discharging purified liquid is disposed within the outlet chamber 20. The
paring disc 21 is firmly connected to the inlet pipe 17. An outlet channel 22
for the purified liquid extends in an outlet pipe which surrounds the inlet pipe
17 and defines the second outlet.
25
A centrally and axially directed outlet 25 for separated dry phase 26 is
arranged at the lower end of the rotor body 1 and defines the first outlet. In
connection with this outlet 25 for dry phase 26, the rotor body 1 is
surrounded by a device 27 for intercepting dry phase 26 which leaves the
30 outlet 25. The dry phase 26 is disclosed in the drawings in the form of



15 constitutes a continuation of the inlet channel which extends
through the inlet pipe 17. The passage 18 is in comrunication with

t he i nsi deweof20td®6002t or body 1 via chann&?s bet ween t herQmVSEQ® 00501 76A
space in the formof an outlet chanber 20 is fornmed between the 20
conveyor shaft 8 and an upper conical support plate 19. A paring disc
21 for discharging purified liquid is disposed within the outl et

hanb 20. Th i, di 21 s, firm ted to the inlet pi
17. An out | ACCORARALOTS 3t e TBRlally outer Bpio At dhe e ing: taigasl, B opn
pi pe which gt Sib@%hi@heféc@é gﬁv%@tsﬁgg fggtf(?m ég]e second outl et.

25 A centrally and axially direct or separated dry phase
26 is arranged at the |ower end of the rotor body 1 and defines the
In connectjon with this outlet 25 for dry phase 26, the

first outl etT A ]
rotor body 1'hesreigr begidbiumieracomprises 2rstagk phirenealsti ernicalysenaration

26 whi chgl e oLt T | | S d.in

t he dr avmsng?{ﬁs ??:Wﬁlgzp mé.ﬂlgf gﬁ?@%l@fﬁ@@éﬁ%%ﬁ&%%ﬁ% ate'fitted
accunmul at i ompagfallyh@ithattiealrbiorobddy Peehtrellyoh ityecyiinaries p@rﬁdﬁ @dThe
16, on the latter's side which faces towards the first outlet 25. The

rotor body Tonigal irepacalign dises 28.swhith bave theic biase eonds dating away from
ti di which | f - enl.ar gi
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dry phad@, dne cealrdl sEpyehed whichldxyehds trenghhtbeustpek of dnircalted conical

support plate 19 and the coni cal. support_plate 14 by 10 the
central sl e@@@ai%;'%ﬂﬁ?seégm@ SERYFYRAN: HECE 148t copiPriseufelasewhich form

coni cal sepgnghha #3653 ﬂmeoﬁm&g;ﬁ@qm%géaﬁ@@%&%shg.leeﬁtted

: I
whi ch form channe for axral f he~separ at’ on

di scs 28 ar i thé tentrifngaleepzeator) The&lfpp@e@@h&ial)r*supﬁbﬁ plaret9 compritles a
support plate 19 conprises a nunber of apertures 23 which connect the
space 24 si Nugher qf@p@mryzs\gq mihich connect the space 24 situated radially within

15  the stack of separation discs to the outlet chamber 20.

Alternatively, the conical separation discs 28 may be so oriented that they
have their base ends facing towards the outlet 25 for separated dry phase.

20 The parts in Figure 1 which are the same have corresponding reference

signs in Figure 2.

Figure 2 discloses a further embodiment of the centrifugal separator in
which the rotor body 1 at its upper end comprises at least one outlet 30 for
25 fluids with a higher density than the fluids which have been purified and is
led out through said paring disc 21, which at least one outlet 30 defines the
third outlet. In the region of the at least one outlet 30, somewhat below this
outlet, a flange is arranged which forms an overflow outlet 31 for fluids in the
rotor body 1 which flows towards and out through the at least one outlet 30.
30 The flange’s overflow outlet 31 is adapted to maintaining an interface level



15 the stack of separation discs to the outlet chanber 20.

Al ternatively, the conical separation discs 28 may be so oriented
that they waveidideior base ends facing t ohlirds the out | etc12E2610/050176
separated dry phase. 20 The parts in Figure 1 which are the sane have
correspondi ng reference signs in Figure 2. Figure 2 discloses a
further enbodi ment of the centrifugal separator in which the rotor

body 1 at its upper .end co es, at | east one outlet 30 for
fluids with REtWESRNOR_REED ity Fikist 3d fawadensiie iuikava tb@éﬁtqmcrdy dat

30 der i nea chiadial RyeD (fefnBf Mgt b MRl Thls |i8ThegEve fiarChe
30, sonmewhatregelated tria\dinsll?m ket sepafdtiwngcharaber V&)%ggé!ebﬁrhghhé exEntalf the
overflow outlet 31 for fluids in the rotor bod)x‘ whi ch Tl ows towards

and out t hr siyghflaweouilet 83sitn dhe ragialedirgctiorso wa@rdﬂm@rtgetrw ®nebadiowent
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disclosed in the figure). This interface | evel can
radi al |y i nthéeotosimdyt 1 dhrovighntberaticbst ared eatlehd0t ﬁ@ueatzedrsdniseshhe at

fl t 31 t di al di Accordi n t he )
erbodi mont 464t smeo'@@aei"ﬁorpaasgéﬁeoaéﬁ Stikot dternataly. Supaielmay aiso, in
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an open outlet. Aternatively, this outlet may also, in the sanme way

as at the s&didanualfernative cwetle;sr-otn mqmetrhoutleba@@lqsad in Figure 2 — is
disclosed in Figure 3. The parts in Figure 2 which are the same have

corresponding reference signs in Figure 3.

156 Figure 3 discloses accordingly a further embodiment of the centrifugal
separator provided with said alternative outlet for relatively higher density
fluids. To this end, the outlet is configured in substantially the same way as
the second outlet 22 for relatively lower density fluids. Thus a further space
in the form of an outlet chamber 20b for higher density fluids is formed

20 between the conveyor shaft 8 and the outlet chamber 20 for lower density
fluids (purified liquid). A paring disc 21b for discharge of higher density fluids
is arranged within this outlet chamber 20b, wherein the paring disc 21b
communicates with an outlet channel 22b for fluids. The outlet channel 22b
for higher density fluids extends in an outlet pipe which surrounds the outlet

25 pipe and the outlet channel 22 for lower density fluids (purified liquid). The
conveyor shaft 8 comprises a number of holes 31b which connect an
annular space situated radially outside the stack of separation discs with the
outlet chamber 20b for higher density fluids. The holes 31b are adapted to
form an overflow outlet corresponding to that disclosed in Figure 2 for fluids

30 in the rotor body 1 which flow towards and out through the outlet for higher



10 collecting of fluids and a paring disc for discharge of fluids
fromthis space. Such an alternative outlet - to the open outl et

di scl osed wo Bignesm22 - is disclosed in FBgure 3. The part2ibivofiigur e
2 which are the sane have corresponding reference signs in Figure 3.
15 Figure 3 discloses accordingly a further enbodi ment of the
centrifugal separator provided with said alternative outlet for

relatively hd'@gher density fluids. To this end, the outlet is,. )
confi gured iGPTSItYSHUES B $ych Rewantbala) interiase levebhatvwrrn aigher dansity

relatively | j fluids,. q,AUS;.a : age it f
an outl et cr@ erﬁ%gb\é%l; elngﬂgrﬂ@g%sllst ﬁ#@f&ﬂgésdf% orrdrg’@%' %egg[%gﬁmt
the conveyordisdieséd 8nariduirdie3)oint trrs reforrdsty 20 Ty dutleBrdedenbed Ywith the
fluids (purified liquid). A paring disc 21b for discharge of higher

density fl uip@ingsdigcraages ivpossible Hos tha cestrifugahbeparzter’s wudeti2zb for
th i iSC 2 i,cat it h tl et | 22b.for . :
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channel 22 for lower density fluirds (purifie I qu The conveyor
shaft 8 compigugkwhichigasives thé dpmresutbdih tovbbrrimonicate withra aoiedtaon device

space-situated radially outside the stack of separation discs with
the outlet dR4eHES @@eﬁeﬁvom#@ﬁerwa@ﬁwy be argpgediat & sligange dromeand

adapted 1o g4t 4 higher level than, the centrifugal separator (not disclosed in Figure 3).
10  Fluids are thus pumped out from the centrifugal separator to the collection
device through the paring disc.



forman overflow outl et correspondi ng toqshat di sclosed in Figure 2
for fluids 30 in the rotor body 1 which flow towards and out through
the outlet for higher WD 2010/09600212PCT/ SE2010/ 050176 density
fluids, in such a way that an interface |evel between higher density
fluids and |l ower density fluids is maintained at a radial |evel
(l'evel not disclosed in Figure 3) in thgyRior body 1. The outl et
described with the paring disc nakes it—possible for the centrifugal

separ at or' 9, oAt ¢@itiiA2dus prodeds frekoliging b ofid fovs 4 Mide )@@mﬁiigﬁ} slurry or
C

i nstead of communicating with said device 32 (in Figure 2 |
surrounds @fealgaeosluptytgomprising coneentradionepft thiei sjury ehimitrd eegarsisms or
the open o nicate with a collection device (such as a

ﬁol Ihect i on%l%%@”&/g@fggmﬂ%y'%% Avpaplyase ferdrivgal éﬁf@rﬁrflf awng at stack of
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cont i nuous process for 1solation of ol roma ro organisms

or an al gaphsker apdcoopvegnggoabihentelhtplemsefrarhetrs wwoy phbsal 6&®trifugal
organisnms or the slurry of algae in a tw phase centrifugal separator
havi ng a sSEPRIAPr HYGMEUArEEraws(@s; and is operating under force of

at | east 4000 G preferably under a force of at |east 4500 G nost
preferably 5000 G, obtaining a cell phase and conveying out the cell

B ors beldt i SBiotPoR GRS D R ErhUOGE oSFRREBNABh GPEXTPANSES Bk idebs in
of the celiie igbthlieddicli pREseebbtAIRREL LRIGH C¥MPrising b eF e ioHsNgnd

| iberated oils and ruptured cell walls; separating theslurry
conpri si ngruptoescicel veallss and ruptured cell walls in a

separating the slurry comprising liberated oils and ruptured cell walls in a
15 three phase centrifugal separator having a stack of separating discs and
operating under force of at least 4000 G, preferably under a force of at least
4500 G, most preferably 5000 G, obtaining three phases: one oil phase, one
liquid phase and one bio-organic phase containing cell parts, wherein the
bio-organic phase containing cell parts from is conveyed by a out of the
20 three phase centrifugal separator by conveyor screw (2), and wherein two
paring discs are paring out the oil phase and the liquid phase, one paring
discs is paring out the oil phase and one paring disc is paring out the liquid

phase.

25 2. The continuous process according to claim 1, wherein the liberation of
oils by rupturing or permeabilisation of celf walls of the micro organisms or
cell walls of the algae is carried out by one or more methods within the
group consisting of sonication, liquid shear disruption, bead milling, high
pressure pressing, freeze-thawing, freeze-pressing, enzymatic digestion,

30 hydrolysation, and virus degradation.



15 -three phase centrifugal separator havijpg a stack of separating

di scs and operating under force of at |east 4000 G preferably under

a force of at |east 4500 G nost preferably 5000 G obtaining three
phases: one oil phase, one |iquid phase and one bi o-organi c phase
containing cell parts, wherein the bio-organic phase containing cel
parts fromis conveyed by a out of the 20 three phase centrifugal
separator by conveyor screw (2), and wherein two paring discs are
paring out 3 nghel LoRiascus Plotdss bbaard#ngh%s(ﬁairﬁnﬁoP%,'WﬁefBiﬁfé ckfl phase
paring out the oil phase and one paring disc is paring out the Iquﬁcf1
phase. 25 #s obtainedrfromuibestvo phese semaratomgvtiion delliphdse Wasrednyridss of
| iberation of oils by rupturing or perneabilisation of cell walls of

the micro &t dpastshe Yorprederabisiof at deastht8%i, gaest preferably of atifeast 200%.

or nore_nethods within the group consisting of sonication, |iquid

shear di sruption, bead mlling, high pressure pressing,

freeze-thaw n f Sty i j i i : :
S0nydr of yenti o BRSNS TRL0gss HCthBig 1 TSRS the. Bresedipg datms
accordi ng iherehi thé outgdingtisivediyahic Phaddhams ias depiaddesd At 98u8h80%,
two phase separator, which cell phase has a dryness of at least 15 %

pr ef er abl y pogfesablyeagiryness ofost lqasif35%hImost patfermakn dftessdof Ehdeast

cont i nuous ces ccording, to any one of the preceding clains,

wher ei n théB%t@ﬁ r@lqyﬁm h}@;am-er%fyw%%e gotajmesell part. | east 30%
prefergbly a dryness of at |east 35% nost preferred a dryness of at

1 east % and wherein the bio-organic phase contains cell parts. 5.
The conti ngou r i t j P :
wherein ong parEraT B IR REOLE, eSCBRINE R by 5 S AR b Eer Y Haims,
phase sepawdieoein dfietparity disnis peavirg pubties diqaid Phiisegfroen ang e pphse
the preceding clains, wherein the |liquid phase and/or the bio-organic
phase cont$¢PAOEkhe cel | parts are further processed to obtain

cel lul ose and/or starch, which could be further processed to obtain

al cohol, such as nethanol or ethanol, or al cohol derivatives. 20 7.

Use of12 pSOCPRE é?ﬁﬁﬁ}g:idgpl;é’c&%yaeeﬁrﬁﬁg%aéﬁ? ohd 8 $h& Preleliis tidhs,

of biodiesel or bio
wherein the liquid phase and/or the bio-organic phase containing the cell
parts are further processed to obtain cellulose and/or starch, which could be
further processed to obtain alcohol, such as methanol or ethanol, or alcohol
derivatives.
20
7. Use of a process according to any one of claims 1 to 6 for production of

biodiesel or bio fuels.



