WO 2009/ 030820PCT/ FI 2008/ 050495 1 Production of fatty acid and fatty acid
ester The present invention concerns a process for formng a fatty acid, a
fatty acid ester or a m xture thereof froma starting materi al
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{methanol) mixed into the agueous glycerol solution and salts of fatty acids (later soap) are
released in the process. This fraction containing glycerol, alcohol and soap still has,

15 particularly with regard to the soap, a high energy content. Theoretically, 10% by weight
of glycerol is generated from the triglyceride. Depénding on the process conditions, the
proportion of the soap can vary greatly and rise up to tens of percent from the original total
amount of triglyceride. Since the soap compounds are dispersed and partly dissolved in the
aqueous solution of the formed glycerol, their separation from the aqueous solution is

20  dafficult. The soap disrupts the phase between the fat-soluble fatty acid esters and the
water-soluble glycerol and tends to form different degrees of emulsions, creating a
chalienging problem in large-scale processes with regard to separation technigues,
Removal of the alcohol, such as methanol, would also require expensive vacuum
distillation, Thus, it can be concluded, that manufacturing biodiesel using the afore-

25  described method in modern technology is underutilization of the most energy-rich parts of
the raw material. Purification of the compounds generated in the process in order to
increase their value of use is highly uneconomical already merely with regard to the

purification steps required.

30  To a great extent due to the aforementioned reasons, no cost-effective solutions for the
utilization of the mixture of aqueous glycerol, soap and alcohol (methanol) have been

found.



25descri bed nethod in nodem technol ogy is underutilization of the nost
energy-rich parts of the raw material. Purification of the conpounds
generated in the process in order to increase their value of use is highly
unecononm cal already nerely with regard to the purification steps required.
30To a great extent due to the aforenentioned reasons, no cost-effective
solutions for the utilization of the i xture of aqueous glycerol, soap and
al conol (ELhanal ). 0a%e BaeRloundy.n 2. TheLG ALS A0 DUBIgSSecanam cal Iy
advant ageous ‘solutrons for rangfornlﬁﬁ theé nui%i-conponeﬂﬁgnlx ures

cont ai ni gmpdneaemidtu@s canginipeirsiol lahkeosponait titalcopmectid tpodutie The
significance of this technol ogjcal .deficiency .is, enphasized particularly as
the intefé8 wgfcavvif Pisvisr nelaeib ey ncy o Fw@a%%ede%%@ariyaw st @lrst s in

addi ti on gt RystB& ald@ $SkdwbRWIRLE BT Bhdey Bl GlardBECH! fh1RA 9fthd RRsil ByEnt i on
The present disclosure concerns a process for formng a fatty acid, a fatty
aci d est gwtagielsa mi xture thereof froma starting material conprising soap.
More specifically, the process according to the present disclosure is
characterized by what is stated in the characterizing part of claim1. hi a
first asperfdedchiptioniostheriovindied a process for forming a fatty acid, a fatty
acid ester or a mxture thereof froman al cohol - and soap-contai ni ng
starting material, characterized by adding such a netal -ion form ng agent
into therst afkémAidREERIBhcdRaf pibE AR FEO6MBInk RESPARG Mafy AciRIcBCE B 4 ate,
whereby a m xture is fornmed, which contains an insoluble phase and a liquid
phase, s&pspetthergofifven pggingndenyi seapfiyipgiaape | i qui d phase to recover the
precipitate, and adding an acid into the insoluble phase to forma fatty
acid, or adding a nonohydric alcohol and an acid catalyst to forma fatty
aci d est &fgre whatifedajiyl e pbhaseac@tding oo nied preaent atiiedous iphhsecarigedaby or gani ¢
phase, or adding first an aci.d and %ﬂen ?dding a nonohydric al cohol and an
aci d cat 3§ sffrddn tie cpaelendngpit plsiaiBt It he formed fatty acid to esterify
the fatty acid. The use according to the invention, on the other hand, is
characterized by what is stated in clains 15 and 16. In a second aspect,

t her e i slip# it degets Herais erayfded gerecept {pr fumdnot fattyacidas fajtyaeidesespet or t he
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pr ocessesddinherch d mpidsndpenihy dgaot ieatledtarti@amaterial that transforms the soap
into a precipitate, whereby a mixture is formed, which contains an insoluble phase and a
liquid phase, separating the insoluble phase from the liquid phase to recover the
precipitate, and adding an acid into the insoluble phase to form a fatty acid, or adding a
monohydric alcohol and an acid catalyst to form a fatty acid ester, whereby two phases
are formed, an aqueous phase and an organic phase, or adding first an acid and then

adding a monohydric alcohol and an acid catalyst mto at least a portion of the formed

fatty acid to esterify the fatty acid.

The use according to the invention, on the other hand, is characterized by what is stated

in claims 15 and 16.

In a second aspect, there is provided the use of the fatty acid or the fatty acid ester or the
mixture of fatty acids or fatty acid esters produced by the process as defined above as a

feed in the esterification of fatty acids or in processes, where lipids are hydrotreated.



In a third aspect, there is provided the use of an al cohol m xture
generated in the production of biodigsel for manufacturing a fatty acid or
a fatty acid ester or a m xture thereof as defined above. The present

di scl oslir @ thirdvdspes, thepew palvidddothet Beaodrdbil@Mol heikiure|dh&@stell Anathpr OCeSs
wherein esters of fatty acids are produced according to an established

met hod H@ﬂﬂﬁl%ﬂfﬁa%FS% foronpaHactying 2 BN #ad oslacieiiy lsidfestamor a mixture
egceroﬁk&%@QQ @3@%&& fat by treating themw th al kali netal al koxides.
d ycerol and other alcohols as well as a water-soluble alkali netal salt of
fatty acids, soap, are forned in the process. The glycerol and the soap of
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The apparatus used in the process is sinple and the technol ogy associ at ed
with it is known with regard the production and the use. The process
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fatty acid esters and fatty acids by a process that neither denands energy
requi ri thet kpttict dispéreinitomaquesucphaas heating, nor pressurized unit operations
and, which for functioning requires only the use of such chem cals, which
can be incorporated into the inner circulation of the process according to
the present disclosure. Conpared to the prior art, in every aspect the
invention nore efficiently fulfils the principles of sustainable

devel opnent by intensifying the total utilization of the raw materials and
by thus decreasing the need for using other raw materials. The process
according to the present disclosure consists of a functional entity having
the prerequisites for updating the production costs of fatty acids and

al cohol esters thereof to a | evel accepted by consuners. Brief description
of the drawings Fig. 1 depicts the main execution steps of the process
according the invention. Detail ed description of the invention Since no
profitable solutions have been found for the utilization of a m xture
conprising soap and a pol yhydric al cohol and a nonohydric al cohol, these
conponent s shoul d sonmehow be separated fromeach other in order to utilize
sai d conponents separately. WO 2009/ 030820PCT/ F12008/ 050495 4 W have
found that soap can readily be precipitated apart fromthe

gl ycerol -conprising oil-water-al cohol enulsion, the naturally separating
preci pitate be recovered and a nethyl ati on procedure be perforned on the
preci pitate, whereby finished biodiesel, i.e. a
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to the present disclosure.

Compared to the prior art, in every aspect the invention more efficiently fulfils the
principles of sustainable development by intensifying the total utilization of the raw
materials and by thus decreasing the need for using other raw materials. The process
according to the present disclosure consists of a functional entity having the prerequisites
for updating the production costs of fatty acids and alcohol esters thereof to a level

accepted by consumers.
Brief description of the drawings
Fig. 1 depicts the main execution steps of the process according the invention.

Detailed description of the invention

Since no profitable solutions have been found for the utilization of a mixture comprising
soap and a polyhydric alcohol and a monohydric alcohol, these components should

somehow be separated from each other in order to utilize said components separately.



WO 2009/ 030820PCT/ F12008/ 050495 5 sai d al cohol. The procedures required by
the described process can be carried out by a person skilled in the art,
and without conplex apparatuses, |likewi se the required additives (reagents)
are knownwozafmzamd t hey have an established final fomarghonsressdCenerally,
the invention conprises a process based on mainly natural steps, by which a
| ong-chained fatty acid or a fatty acid ester is produced froman organic
soap or mxtures thereof. In this context, the term "l ong-chai ned" neans a
hydrocarbon chain of at least C4, .i.e.. a hydrocarbon chain, having at |east
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Thus, the present invention concerns a process for forming a fatty acid, a fatty acid ester or
a mixture thereof from a starting material comprising soap, preferably an alcohol and soap.
The alcoho!l is preferably methanol, ethanol, |-propano! or a polyhydric alcohol, most
preferably glycerol.

15

The term "soap" means a salt of a fatty acid. -

Particularly, the present invention concerns a process, which comprises steps, wherein a
metal-ion forming agent is added to said starting material to produce a mixture comprising
20  aninsoluble phase and a liquid phase, The insoluble phase is separated from the liquid
phase and acid is added to the former. After separating the insoluble phase it is preferred to
repeat the addition of the precipitating ion-forming agent to the liquid phase and to freat
the formed precipitate as above. This step can be repeated until the formation of precipitate
has essentially decreased. Acid is added to the combined inscluble phase to form fatty acid.
25  The fatty acids are recovered and used as such or 2 monohydric alcohol and an acid
catalyst are added to form fatty acid ester. Thus, two phases are formed, an aqueous phase
and an organic phase. These phases are separated from each other and preferably both
collected. The organic phase thus contains the fatty acid ester. Optionally, a monohydric
alcohol and an acid are added to the insoluble phase without separate recovery of the fatty
30 acid, whereby an aqueous phase and an organic phase is aiso formed, of which the organic

phase contains the fatty acid ester.

Thus, the fatty acid can be used as such or a fatty acid ester, suitable for biodiesel, can be

formed therefrom using a monohydric short-chained alcohol by treating the fatty acid with



adding a netal -ion form ng agent, such as mneral salt of an alkali earth
netal, preferably an agent that fornms Ca2+ or My2+, nore preferably cal cium
chl ori de or nagnesium chl oride, nost suitably calciumchloride, to the

m Xt ure agyoao®@basdy Or as 25an aqueous sol ution, in an parBRHbsdshak
precipitates at | east 40% of the soap, preferably in an anmount, using which

a stoichionetric anount of netal-ion is fornmed with regard to the anount of
soap, nDst sfd elcetichlihy peochdires dQifrdiybyiad @d3tri i PhcBlsQABLE k&rieX 68352 Wher eby
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al cohol ,  pyREREAPAY kedwit 84f@lnd BRY hhEn RARNKES fiftal FraPhQlse. Preferably
nmet hanol , et hanol or 1-propanol, nost suitably nmethanol, or a m xture

t hereof, separating the insoluble phase, where the soap has been
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by filtering or "by decanting or by anot procedure gen y used for
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acid, pref i i.d ar.sulphuri Ci to the.insoluble
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acid catal yst_.an al cahol , where ci.d catal yst preferably is
hydr ochl or¥%3 aleh g&@f‘ﬁ g%?u‘?ﬁ%e Pf%fr%?éfygfu? %P‘eby an organi ¢ phase, which
conpriges a fatty acid ester or a mxture of fatty acid esters, and an

aqueous phase, which c rises water and mneral salts, are fornmed, and
col | ecti ngﬁ??eﬂ’&rp%ﬁﬁ@?g}%dg‘éqm%ﬁ%wsa?W@S‘FP}S #hot her preferred enbodi ment

of the present fRRhINGA walerbokiblt & didpis€dkobs fidmba A6kd ARy hQidRE Bs a result
of the transesterification of a lipid, is used as a starting material in

the process. Ackoraf nyaeringolblesoarbampans of emerat-ian ferogipgetandt he nol ar
amount of the m&g@% i€ vk QhQk, @sogﬁf&ﬂg@ﬁpma &i&s%wm?ﬁ;&of ffgh, On

with regard to t ar anount of the organic tter is at leas %
preferably an exjenbobdstenv! futpanids or transforming it with an acid treatment into a free fatty

acid,

According to a preferred embodiment of the invention, the method comprises the steps of

- optionally adding acid, preferably an organic acid, more preferably acetic acid,

20 formic acid or lactic acid, to the starting material to adjust the pH to a value of 3 to
8, preferably to a value of 6 to 8,

- adding a metal-ion forming agent, such as mineral salt of an alkali earth metal,
preferably an agent that forms Ca®* or Mg, more preferably calcium chloride or
magnesium chloride, most suitably calcium chloride, to the mixture as a solid or as

25 an agueous solution, in an amount that precipitates at least 40% of the soap,
preferably in an amount, using which a stoichiometric amount of metai-ion is
formed with regard to the amount of soap, most preferably a 5 to 10% by weight
stoichiometric excess, whereby an insoluble phase and a liquid phase are formed,
wherein the insoluble phase comprises the soap and the liquid phase comprises the

30 polyhydric alcohol, preferably glycerol, and the monohydric alcohol, preferably
methanol, ethanol or I-propanol, most suitably methanol, or a mixture thereof, -

- separating the insoluble phase, where the soap has been transformed into an
insoluble soap, from the first liquid phase, preferably by filtering or by decanting or

by another procedure generally used for recovering a precipitate,



15 Particularly preferably, the invention contains the steps, wherein the
optional solid matter conponents are renoved fromthe starting material by
filtering. After this, the acidity of the starting material is adjusted

usi ng a ngges®aki@nmount of an acid, preferably aceti @cagifhosdsodori ¢ acid or
| actic acid, nost suitably acetic acéd. 20 The sol ubl e soap present in the
filtered starting material is transforned into an insol uble soap by addi ng
a metal -ion forgung aﬁqgatpréi@rabt}qua}déhkmeam%@éﬁﬁiﬁiﬁic)ﬁcﬁ 5 themadlusial t of a

bi val ent alkali earth nmetal, nore preferabl a mneral salt of Ca2+, nost
preferably CaClRhasapgerelys fagtpjagid of pEnigHre ofj %“Ya%féf@ds fogmegd.sol i d, wher eby
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Wien the sol i dsanldav@lcg?@ém@@&uea@lé&aﬁamsmr@ﬂwbbi ig by @rogitierieaciorgulpbyric

filtering, a no larly
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0,1 to 4% by vvet‘agjqaqxd ms apdiag ableyusOphbse, whzhmwswa@mand)fnum&leahsrenal ns
in the precipit The i nsoluble fraction (precipitate) fornmed is

separ at ed fromafr%grﬁnl G"4 fraction by filteri ng or by decanting or by other
met hods general doyletiimgdhd @paniceginveri ng a precipitate. An acid treatnment is
carried out for the insoluble fraction, preferably by using hydrochloric
acid as WD 2009/ 030820PCT/ F12008/ 050495 7 an aqueous sol ution, nost

sui tably i Acrdigntambihel profred elb&lihent bdWe phedst ihtenaofl@dnidhir@whddsiat t hat
Is sufficient tq release the fatty acids. According to a partl cularly

preferred Gbigaiomsd b respgof th%m%wﬁqaﬁ%n ol bpidrip BicHen A SR espgiaial
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monohydric alcohol to be added to the fatty acid fraction with regard to the molar amount

of the organic matter is at least 40%, preferably an equivalent amount.
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Particularly preferably, the invention contains the steps, wherein the optional solid matter
components are removed from the starting material by filtering. After this, the acidity of
the starting material is adjusted using a necessary amount of an acid, preferably acetic acid,
formic acid or lactic acid, most suitably acetic acid.

20

The soluble soap present in the filtered starting material is transformed into an insoluble
soap by adding a metal-ion forming agent to the mixture, preferably a mineral salt of a
bivalent alkaii earth metal, more preferably a mineral salt of Ca®*, most preferably CaCl,.
Most suitably, the salt is added as a solid, whereby significant amounts of water can be
25  avoided. The mixing time is conirolled, until the formation of the precipitate has
essentially stopped. When the solids have been separated from the liquid phase, e.g. by
filtering, a moist "soap cake” remains, which according to a particularly preferred
embodiment is dried, after which mostly 5% by weight, preferably 0.1 to 4% by weight,
most suitably 0.1 to 2.5% by weight of water remains in the precipitate.
30
The insoluble fraction (precipitate} formed is separated from the liquid fraction by filtering
or by decanting or by other methods generally used for recovering a precipitate. An acid

treatment is carried out for the insoluble fraction, preferably by using hydrochloric acid as



esterifying. Preferably, an HCI-nethanol treatnent is perforned on the soap
precipitate at a tenperature exceeding the boiling point of nmethanol, nore
preferably at over 65C, nost suitably at 80C. As a result of the treatnent,
a two- phagg »iMexbahse is formed, of which the second phaggpiggeseidd® Or ganic
phase, is formed of nethyl esters ofsa fatty acids, which are 10
collected. It is preferred to add the phase containing the salt formed in
the esterifaddudBolbfim rditsusthiRy i Q&m@&hﬁhb@bf 0.3 RHB0% L AGd A4RANS 280! Ut i on
containing mineral salts released in the esterification can be recycled to
the step of™awrhibabs syifirienttp seleate e Tty ads. soap. The conpounds that are
added in the different steps of the process, such as the bival ent 15al kali
earth nmetal salts, such as CaCl2 or the side fractions forned by these,
apart fromdading ©Wa nagiculaglaveefenrsd qurtodanmt viha invgntido thetabidytreatneenpangf er abl y
recycl [ f rate economcally
utiliza Ietﬂ% ?%% 08%%11 %ﬁég}?ﬁﬁé&%ﬁ%@é %tﬂg*td e é%%ﬁg&gﬁ aoP‘ﬂBhe pr ocess.
20Accor di regterifyisg. ;Faafemblgll wﬂigZLpueéihml trestmentio denﬁc&nted of thidheappesipitite at

o ot o e BB SeEtut At Kot BonCor PR et L b g BEoRaE o et

esters progiistadatBo 0eans rafit bhte koaeshi, @ﬂw@pi@asum&euﬁ tdi@ed,i of wiBdhWieact uri ng
bi of uel s, suc;’g s bj odi esel . st c nve nt! the product of the present
i nventi on $°&° £550) % tDFOTEATIG BRRSS s ﬁ‘B“' %5[ Ylicstarsioba faty geitst Whigk s or in
Pr OCESHES, coR MR 1t9s Pleditfed 9 adithBhash B8R Al nink il 8 rthedYdliRt518AE @bon
particularly as a feed in processes, where so called HVO ("hydrogenated
veget abl e i8io/thg stargingraatsriak ke dhie aques sYRepNRgniaiing W@ﬁ?@de}éﬁ m nent ,
the ester sth@éstérﬁﬁaﬁ(fhv&ﬂtﬂe?& e@td’ﬁx@gteb Bf AR eﬁﬁﬁ%ﬂaﬁ%g@l@'ss

renewabl e di esel. Correspondingly, the fatty acids can be used for ot her
fuel s, 30anal ogous to diesel. Correspondingly, the starting material used
in the pr e f tapn from
the. ot hang: -osaeu TP LERARk bRMERELER dibe B B SR WRRREUIE RS T, g ot
bi odi esel , allhicath getaésaaltsl s.;ucbamCa@lam &t sideémcmcmb(ﬁuﬂnea by thetf)%pat frsmap. Since

VO 2009/ 03{9%0&%1: Fe]éxzfg gmselpgéc%sélsgtgtally, but they are preferably recycled internally in the

process or they form separate economically utilizable fractions and thus improve the total

economics of the process.

20 According to a particularly preferred embodiment of the present invention, the produced
fatty acid is used for manufacturing alcohol esters of fatty acids. More preferably, these
fatty acid esters and the fatty acid esters produced by means of the invention are used
further in manufacturing biofuels, such as biodiesel. Most conveniently, the product of the
present invention is suitable as a feed in the esterification of fatty acids or in processes,

25  where plant or animal based lipids are hydrotreated, particularly as a feed in processes,

where so called HVO ("hydrogenated vegetable oil"}) is manufactured.

According to a preferred embodiment, the esters of the invention are used in manufacturing
biodiesel or renewable diesel. Correspondingly, the fatty acids can be used for other fuels,
30 analogous to diesel.

Correspondingly, the starting material used in the process of the present invention is
preferably obtained, e.g. from the methanol-containing giycerol fraction generated in the

manufacturing of biodiesel, which generally contains at least about 2 to 10% of soap. Since



8 water causes the formation of soap in the transesterification, its
presence in the present invention is not detrinental, but in the
af orenenti oned transesterification the amounts of water and a nonohydric

al cohol awe 2domasheed. Less than 20% preferably 2 to pkQ¥modnsnaker is
rel eased into said nethanol -containigg glycerol fraction. This water
content is Spreferred in the starting material used in the process of the

present i nwaed daoses theoaditRBEN SodfBa b, raaSeRFdtADn! @ friendlin e @6dchv e
2003/ 30/ EY. "a ret hyl - est er groduced fromvegetable or aninmal oil, of diesel
qual i1y t o BEIGE ST despigD ot in i AOTCRIFRIANES SRIETFEfcahan B 2mapes ohei d
esters. 10w&br 4ldQ RERBYdMANEbhol it thidiRezdaer &5 'éﬁa%%@@px'e?erﬁdifgsé lo%kSermeant a

hydrotreated fat of an animal, a plant or a mcrobe, whereby "mcrobe fat"
means a f ataehafelsasediuig saimethannl-semaiaing glycproh SectionpLilisl wateh epntent isot her

m cr oorgansid RBRLE Bate dﬁ%& g I d.esters formed in
t he inven[&% on gan be ut?‘ ize ¥%Sr% t!ﬁ%eﬁanﬁ%sgg%}%?pﬁ%%mg& gllng ‘uel s. They can
be used as such or they can be blended with other conponents, or the acid

or ester siy; ) i kno jn.the art, and the
doubl e bon sf&ggaslr%[ﬁgeaglg’% ﬁ?‘gglggg%gggjéﬁiecg% %&%gj& a i%\m\é\%ghﬁé?pf st ai ned,
whi ch on tien etdetablcharagined vilbe digsxlephalitytio bt hedat hpfuel0 Thay) 8lkifkse]20 Exanpl es
Example 1 - Thte ufa%turing of fatty acid esters 250.5 liters of the

ni nor fracc?%ﬁsegﬁgﬁﬁ‘ 5§ ycerol and soap, generated from bi odi esel
productd on using rapeseed oil, was neasured and solid cal ciumchloride was
added thergein under stirring until no npre precipitate was forned (0.9

mol es) . T 5’8:&’3‘% et &ltg‘éﬁeée%gfe%%%fil%ﬂ fIf B A iogeated B 9l of

fraction tdaimalOfplbit dr@ichiB@baRFheRS “WRG IR hdhnVV@ £ that Afdeled¥iigh t he

precipitate was dried. Thus, 171g of essentially dry precipitate was
300bt aj nedbacteria, yeast, mould, alga or other microorganism.

15 Both the faity acids and the fatty acid esters formed in the invention can be utilized for the
manufacturing of biofuels. They can be used as such or they can be blended with other
components, or the acid or ester structures can be degraded using methods known in the art
and the double bonds can be saturated, whereby an n-paraffin product is obtained, which
on the other hand can be mixed into the other components.

20

Examples
Example I - The manufacturing of fatty acid esters

25 0.5 liters of the minor fraction containing glycerol and soap, generated from biodiesel
production using rapeseed oil, was measured and solid calcium chioride was added therein
under stirring unti] no more precipitate was formed (0.9 moles). The soap precipitate was
separated from the Hquid glycerol fraction through filtering and was washed with water,
after which the precipitate was dried. Thus, 171g of essentialiy dry precipitate was

30 obtained.

0.54g of the obtained precipitate was weighed and 2ml of a mixture of methanol and
hydrochloric acid, wherein the portion of methanol was 45.8% and the portion of acid was

54.2%, was added therein. The mixture was heated in a closed container to 80°C for one



0.54g of the obtained precipitate was wei ghed and 2nl of a m xture of
nmet hanol and hydrochloric acid, wherein the portion of nethanol was 45.8%
and the portion of acid was 54.2% was added therein. The m xture was

heat ed i nwa 26d0@s&d; cont ai ner to 80C for one WO PCT/FI2008/050495
2009/ 030820PCT/ F12008/ 050495 9 half #our and the fatty acid nethyl esters

(1nD were separated therefromthrough conventional separating procedures.

Exanpl e 2-p The FRRhE Bl e iOn Gy oabh Y180 hife pstatel @idreffiut Bkddghcation 5 The
above obt aillnigg) preci p%tgte was 3{raeat )e(drﬁl\?vith hgdr ochloric acig so that the

pH of the ecouersiosallsgyasatingaogséupnnent |y acidic (pH = 2). The mixture was
heated to 62C and the surface |ayer containing fatty acids was separated
therefrom The salts were renoved fromthe | ayer through washing with

wat er, af t Exanapiie Ch- Themantfacturiagaf fittygcids anddhpigysterifitation t he 10 wash as
well as_the water formed with the fatty acids was renoved by drying using a
dehydra?i ng agent, whereby the fatty acids renmained. 11.4g of the obtained
fatty aci dThe atous ebustiasd pecighad wanteatsit widnitdréchlapicadid gol that thel rdf ofghount ) as

wel | as HCl gas .as a catal yst were de erein. The fo Ol 1. layer was
15 washed W“Pﬁuséa%%ﬁm%&‘lﬂé@cﬁ%@ r‘egaig‘?/\%‘ﬁwﬁé” ﬁ\ﬁﬁ?ﬁﬁe‘ﬁ&&”t%gr@m*‘? t he
washi ng waggfacMB9erieHa faﬁfr &fis WA sephr@Bd Mletefro@S trRE sdid ke mtldd H@as
separated fromthe formadg oil-solution m xture. Bot.h t he obt ai_ned

fatty aci dtheilayeutheoughavashies sefhmatpaiien which e yrtgicraaipnedn heilseusier fice vel |
20sui ted, {06, L% Ghe A5 folfed BRHhHE Ghiyrak1a0 vk rdhR28 by bHBlSusing 1O

dehydrating agent, whereby the fatty acids remained.

11.4g of the obtained fatty acid mixture was weighed and methanol (2 quadruple molar
amount) as well as HCl gas as a catalyst were added therein. The formed cil layer was
15  washed with a methanol-water mixture as well as with water until the washing water was

neutral, afier which an oilv ester layer (6ml) was separated from the formed oil-solution

mixture.

Both the obtained fatty acid mixture and the corresponding fatty acid ester mixture are well

20  suited, for example, for the manufacturing of diesel fuels.



Claims |I. A process for formng a fatty acid, a fatty acid ester or a

m xture thereof froman al cohol- and soap-containing starting material,
characterized by addi ng such a nmetal-ion formng agent into the starting
material that transforns the soap into a precipitate, whereby a m xture is
formed, which contains an insoluble phase and a |iquid phase, separating
the i nsol ubl e phase fromthe |iquid phase to recover the precipitate, and
adding an acid into the insoluble phase to forma fatty acid, or adding a
monohydr{imimé cohol and an acid catalyst to forma fatty acid ester, whereby
two phases are formed, an aqueous phase and an organi ¢ phase, or addi ng
first anl.acpdcantritheringdditng:cal, apaghydrdser af & ahalrcaRdedmrachd catal yst
into at diemst add pRbtdoanimihg {theink afedl, baldyagkd b0 esterify the fatty
acid. 2. ThedpmesesS) AEERIH BEnihea gfén@ln% the sGRARLENL 284 n%;&ﬁ%{hﬁt the
starting matqgd %Hﬁrpké%ﬁﬁtaté G/h hﬁ)ﬂuﬁe%% eéqﬁﬁf?‘iﬂc}h whi ch
Preferablr 'ﬁm%l 5 %{ nost SUII? I ano I ethanol t

- pr opanol , [ ero a.mxture
of sever al a%Ep P%;, !d milllle P m 1hgl?@ﬁid3)lﬂasﬁ:atg rg?geMge Premgh%? 8{16“ sed in

e O O H‘l

that the St arﬂthI)IO Y IC CO O }&Cic{ at gto tt é Of the
transesterifi (}: ﬁ ol A P%é g ya%‘:é ?5(5‘1 ‘E)byctlwé’ iml,
characteri zedf m? USOUY YRS YN gE eSO @ ’(’:3 i de or
nagne3|un1ch9§? P%ﬁ@WﬁB r %18%@@HW@PWd@mh@5m“TﬁéaﬁP%E@@gnaccordlng
to any precedify GF%W%?ﬂEﬁﬁgébﬁﬁﬂligﬁ Y #d#di ng the metal ion form ng agent
as a solid or as a liquid, preferably as a solid. 6. The process according
to any ﬁ%é@éﬁﬁﬁgE@FﬁVWﬂg@h@ﬁ@tﬂéﬁﬂﬁéﬂﬂﬂyd@ﬂdmﬁ@eﬁhénmﬁnaﬁ%ﬂon f ornmi ng agent
in an aremmiseshatadgitieviipieates annlchledswhidlD pratdralfl@ isof mbhehvenagcafolt he

st art i ngnemaserabbl metparef etlainbly 1 trhepaaglent a payiadate didoholamosnmigattly t hr ough
whi ch a gywrdhirameixture obywoemnat alefhoiet al ion is formed with regard to the
anount of soap, nost preferably in a stoichionetric excess of 10 nol -%

PCT/ FI  2008é palded Abcordidl 1082100 Lhddactefized ROHHRAF OE 8RRIBCGRAESGH ARG t O any
precedlﬂﬁmﬁ&ﬂﬁﬂhe@@@dﬁﬁ&@6[%@@uﬁ§k&ﬁﬁ&n%ﬁ€féﬁﬁﬁ|Ub|e phase conprises the
soap. 8. The process according to any preceding claim characterized in
that they hapicdeRRESLding to claim 1, characterized in that the metal-ion forming agent is

calcium chioride or magnesium chioride, preferably calcium chloride.

5. The process according to any preceding claim, characterized by adding the metal-ion
forming agent as a solid or as a liquid, preferably as a solid.

6. The process according to any preceding claim, characterized by adding the metal-ion
forming agent in an amount that precipitates at least 40 mol-% of the soap of the starting
material, preferably the agent is added in an amount, through which a stoichiometric
amount of metal ion is formed with regard to the amount of soap, most preferably in a
stoichiometric excess of 10 mol-%.



Sconprises the polyhydric al cohol or the nonohydric al cohol or a nixtiire of
several al cohol s. 9. The process accordi ngPtd /&hyOBEBeeRai4Y <B&-RH~2009

characterized by adding an acid into the insol uble phase, preferably
hydrochl oric acid or sul phuric acid, whereby a fatty acid or a 10m xture of
fatty acids is formed. 10. The processgjaccording to any of clains 1 to 9,.
characterized by addi ng a nonohydric al cohol and an acid catal yst,

pref er abl y7 hydpRel.QLiSq:astd. Qf huric acid, into the inso|uble phase to
forma fatty a%i d és%%’?qiﬂggo an%fré#h%gg{ab%’ecgl?r%ﬁ!%r&”ﬂi”?@’af ‘&B‘eél‘?ﬂz’l“gg PREi s I to
9, char actenpziees thysoapdi ng first an acid to the insoluble phase to forma

fatty acid, and then adding a nonohydric al cohol and an acid catal yst into
at least a portion of the formed fatty acid to esterify the fatty acid.

2012. The $iibeposesaacordhft dng pedcailiy Rir  chAtactGRANAS HAT !héﬁquih'g}héétaat the
nol ar amount af g}?ngpgg/drdi.c &I c(ghol conpared to the nolar anount of organic
matter i s RPRESLEC DRSeRYAHE alcholior (heqponolydrialeahe! erpgnisture of sey@al The process
accordi ng dimhalgy preceding claim characterized in that the organic phase
25conprises a fatty acid ester or a mxture of fatty acid esters and the
aqueous phase conprises water and mneral salts. 14. The process accordi ng

to any precqds &k kIR dish R ARG LSL4; | organi.c. phase and
t he agueous hglgg from ela%h o?ﬁg'{&glﬁ c@%?’l%ggﬁcﬁ%%ﬁg%%%‘gggri?f.‘glﬁ%t%& t he
fatty aci dPErublerhasespreferally dydreeldprioncid prosutpihntica@d ofherettytayfaagidéons fatty

aci d emt engixRrOGUEeH.R¥% it AgmRrocess according to any of claims 1 to 14 as a
feed in theI esterifi%atsilon OP&f atty acids or in processes, where |ipids are

hydr ot r eat ed. AMENDED SHEET
10. The process according to any of ciaims | io 9, characterized by adding a2 monohydric
alcohol and an acid catalyst, preferably hydrochloric acid or sulphuric acid, into the
insoluble phase to form a fatty acid ester.
15
11. The process according to any of claims 1 to 9, characterized by adding first an acid to
the insoluble phase to form a fatty acid, and then adding a monohydric alcohol and an acid

catalyst into at least a portion of the formed fatty acid to esterify the fatty acid.

20 12. The process according to claim 10 or 11, characterized in that the molar amount of
monohydric alcohol compared to the molar amount of organic matter is at least 40%,

preferably an equivalent amount.

13. The process according to any preceding claim, characterized in that the organic phase
25  comprises a fatty acid ester or a mixture of fatty acid esters and the agueous phase

comprises water and mineral salts.

14. The process according to any preceding claim, characterized by separating the organic
phase and the aqueous phase from each other and collecting them.

30
15. Use of the fatty acid or the fatty acid ester or the mixture of fatty acids or fatty acid
esters produced by the process according to any of claims 1 to 14 as a feed in the

esterification of fatty acids or in processes, where lipids are hydrotreated.

AMENDED SHEET



PCT/ FI 2008/ 050 495 - 30-06-2009 12 16. Use of an -al cohol m xture
generated in the production of biodiesel for MaiufbéPuBiAg0#%oat BP-R6i-a06°

a fatty acid ester or a mxture thereof according to the process of any of
clains 1 to 14. AMENDED SHEET
12
16. Use of an alcohol mixture generated in the production of biodiese! for manufacturing a

fatty acid or a fatty acid ester or a mixture thereof according to the process of any of claims

1 to 14.

AMENDED SHEET



