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Production of fatty acid and fatty acid ester The
present invention concerns a process for formng a

wo adobysoasd d, a fatty acid ester or a m xture tfefRRh0s/050495
froma starting material cqonprising soap, as well as

use of the forrred m xture. Background of the Invention

' els ester of fatty acids
P?h@?étﬁﬁ(# rHr'l\c‘)luité‘E&taﬁﬁf%B(ansest erification of

| ong- chai ned fatty acids with an al cohol (mat hanol)

he fatty acid esters of natur fat on
ThE By D a8 o RBG- A IO BPInB B TeD B ey g bser or a
nikfte theredh BEMEPItABNE ndferidil 06thFERhg bdap! & WA @éjuslerbfttlﬁl;-efonned

transesterification. Further, an al cohol (nethanol)
mikiiesd i nto the aqueous glycerol solution and salts of
fatty acids (later soap) are released in the process.
This fraction containing glycerol, alcohol and soap

Bakkgtoundsof th@livieatibar |y with regard to the soap, a
hi gh energy content. Theoretically, 10% by wei ght of
gl ycerol is generat ed fromthe triglyceride. Depending

B%mééeﬁs%aﬁ gﬁn L@ F fatySei N RRQS Fdred hrols ﬂ&oap

can vary gr rrse up to tens of percen from
tnahsstenﬁgatml oftlmgathmndbfatty @cflds with lay eh;ph@le(meshanob Tltmefatty acid

R T MM R N O

iS@RBEDtAbIad iodieéd & RRLSAUR tm@isemlﬁ@uslm fHhir@dt, tan aldoBol
soap di srupts the phase between the fat-soluble fatty

(methanaly mixed intedhe penepns glycerel sobtiongind saltoef faty a@léﬁ@@,ter soap) are
r%lg%s%? i Hgécgrsg g’?nsdﬁé?:'hg %orﬁ&nﬁ%li&e? Salc&l{o(f %& E%Igastlll has,

emin rocesses
parigalatly twitlsiepadabd itlwnsohp,@ﬂnglq BIEsgy Rmmuarhaofeticbﬁy 10% by weight

| coho such s met hano uld also require
gﬁbfeﬁfg veseogre@ T Hhe tpg&f?% PrIging qn B progess conditions, the

tcal®
p a or edescr | %‘g‘g et ﬁl'goéf%t}ifrdnﬁ%sg ?g%ﬁczlglog gérbaﬁ floACthe original total

I n“nmoder n 'S
amousetrofttiiglyeerideo Sinoé thersoaproshp@mds gre-dispetrsegd and pantly digselved in the

TS e SR, Bl SRcRRTBI U5 ARRTH o s
difﬁgﬁlk.%e)éo&ﬂ‘@x@ﬁ@%é phasglbefady tHefatbolublk thty RE@EHert @nd the
water-soluble glycerol and tends to form different degrees of emulsions, creating a
challenging problem in large-scale processes with regard to separation techniques.
Removal of the alcohol, such as methanol, would also require expensive vacuum
distillation. Thus, it can be concluded, that manufacturing biodiesel using the afore-
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.

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.
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purification steps required. To a great extent due to
the af orenenti oned reasons, no cost-effective
woebybioess for the utilization of the m xture mf/Fr2008/050495
aqueous glycerol, soap and2aal cohol (nethanol) have
been found. There are no busi ness econom cal ly
TRENAN AYBXNISess 8k dHonRBAly AV adthgdat SIS ﬁ)pﬁansformmg the multi-
mul ti conponent mi xt ures containing glycerol as a
ccmmémlxtums sonteining glyedrolpsadwotponentiistogogmidrtighproducts. The
h o] i.enc
fil née g y@ea %18?11 glcal eg‘];meegl ? % V%h%§1%gﬁ) ?adﬁc&lgrﬁ}é V\%%]F énterest
g&mytcwardsfrembg:ysduﬁm @éwg;aiasv mbtefidldiin hdditidrotot the fossil raw
fossil raw materials. Brief description of the
AT i on The present invention concerns a process for
formng a fatty acid, a fatty acid ester or a m xture
thereof froma starting material conprising soap. Mre
Brpf descripgionyof themventiorss according to the present
invention is characterized by what is stated in the
characterizing part of claiml. The use according to
Thb Brdsé §Mcnbbn cOitettiar ;rbERE fdrFBEning & FRBPIAE taSfhity B6ld iéyter ora
what is stated in clains 15 and 16. The invention
npxyYe hersohfrpmg Syting materiabcMpivRg &8Pt hat rel ates to a
process wherein esters of fatty acids are produced
according to an established nmethod usi ng nmethanol or
Murb epeciihxally, thb provest awbarding] te thie prasent invention is characterized by what
glt%%fro dcontalnln fat y treating themwith
£ a‘&F‘I{%}%B@% Ly ol and other al cohols as
well as a water-soluble alkali nmetal salt of fatty
acids, soap, are fornmed in the process. The gl ycerol
Thedse dvgomslingptoghe inventidn oo the atherrhand.ds thesaaienized bytwho is stated in
cgﬁﬁsrﬁfgg he total carbon contained in the original
S ][ the process and, thus, the economc
efficiency of the process. An essential disadvantage
of the utilization of the glycerol that is fornmed in
The inveriéRiLBIOVIslES B neRisaliien é? a p@b e thatirelgtesfo g pracess wherein esters
09{"3)& g%@% aré ﬁo{hﬂ%d%ﬁogﬁn Cﬁglll %%%ﬁlgﬁécwﬁo g{ﬁgfiﬁlglﬁh(fnethanol or other
short-chalned alcohols from glycerolipid-containing fat by treating them with alkali metal

alkoxides. Glycerol and other alcohols as well as a water-soluble alkali metal salt of fatty
acids, soap, are formed in the process. The glycerol and the soap of the mixture decrease
the utilization degree of the total carbon contained in the original fat used in the process
and, thus, the economic efficiency of the process. An essential disadvantage of the
utilization of the glycerol that is formed in the production of biodiesel, compared with pure
glycerol, is the water, the soap and the toxic methanol or other short-chained alcohol it

contains as impurity.

It is known that the presence of soap in water and in a mixture containing water-insoluble
oil prevents the separation of the aqueous and the oil phases from each other. In the
aqueous solution of an impure polyhydric alcohol, the soap disrupts the phase between the
water and the lipid formed from fatty acid esters so that separating the phases becomes
complicated and, even at the best case, it contains water and other components that better

dissolve in the aqueous phase.



10

15

20

25

30

contains as inpurity. It is known that the presence of
soap in water and in a m xture containing

woadehsdgnsol ubl e oil prevents the separation ofci/i@008/050495
aqueous and the oil phases sfromeach other. In the
aqueous solution of an inpure polyhydric al cohol, the
soap disrupts the phase between the water and the
lipid formed fromfatty acid esters so that separating
Arrasivphtageef the borptiorcisaplintegnated wmitperation entityt byemigars of which an

case.. i t. contains ter,and, ot her. cq nt.s; t ha .
B85 Bt s G SR P Bt RS S TIRRAE AR drdShorghain
aldoBolls R¥EB¢ Febdimicd fodin adiffigulbly @dergpicconpricaily wtilizableiitdpure glycerol

by neans of which an ester that |s forned froma
DM efr B Wb isrsleaseddrama the ‘F?Q‘S?Séetrtfy’a%q Qfganic fats. The apparatus

PR find] &ﬁ&ﬁi£&9ﬁh§‘ known with regard
ug%?i%ﬁpl?%ksgéngeir&g&%ggﬁg}ﬁecaq ?%}put [ ?zablle flrg}pu?‘ém with regar
tlid produationrand the dseolie mhcesh atrding exthe dnventiom isirwt bound to
transesterification.of arganic fats. The apparatus
pﬂ%‘@’ﬁﬁ?lhscla{?egwrlg@erg%dlﬁsscglia ie and the technol ogy

associated with it is known with regard the production

and the use. The process according to the invention is
Thetinvsotiorienablasy intrn@lipdhe seavay obthe energygichesgap pyd the recycling
. e i i S l.i . .

G BB Ceoich 1 oY R0 B BORRY B8 A Rlor micef fad cconomical
adintagel of ditoinvasioaris thaf, biyahdays afit,the ttalfutibieaticat dfithe carbon of the
aci.ds. A rochs techni cal and FC nlorri cal advant arge of ..
fragdon ¢Rpsistng A fnp s tha{, coptaln glcgpolig grop Rfauding impurities
b b sA@d RR 1R mABaG@EROOF ity hA§ ebtERGhH HnyCRIE B} 4 Pdcess that

of conpounds that contain alcoholic groups and . ]
neitindr slemiands énergyriequisiag uai oberatiensy suthfas heating, nor pressurized unit

manuf act ur i f fatty.acid esters.,and fatt clds,; by, .
peppopand vhth S BhismBEaREE GErEYRs oftioh RgnhRs Yhich can
bRREIoAIrNeS ints U Indér direalatiog of the pravesSaudidirfctouhe invention.
operations and, which for functioning requires only
the use of such chem cals, which can be incorporated
Gl 1S o BTEr o HE LB} PRt WRENRUEGRARGERT R
prinpields of bestdinabdadéveiopiftene by rftérsifginigltie fotdl fukiligatidneof the raw

princi ples of sustajnaple devel opnent by intensifyin
meridsing by s focagasens the nadelor P P BatgHYsH G fpgess
aéé‘&&ﬁgzb B ihh5utiBR @Ondifs oS funeticHal efitith AWIABHIRY pritequisitéifor

proce
updating the production costs of fatty acids and alcohol esters thereof to a level accepted

(o)

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.
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according to the invention consists of a functiona

entity having the prerequisites for updating the
wasolusigeon costs of fatty acids and al cohol estBEB008/050495

thereof to a | evel accepted by consuners. Brief

description of the drawings Fig. 1 depicts the main

execution steps of the process according the

i nvention. Detail ed description of the invention Since

Wrohgyedbundithhesosp ican readdy baprecipitated eparh fomdhe ghygerol-comprising

tilizati,on of a m.xture conprisi d
o tyaAr el siulsiost i e By Brel AR refhygred and a
ni@RaRRrecelit bpesommbdvh iR medpitas, echerctynitisied biddiesl, i.c. a
in order to utiljze said conponents separately. W have

meduh gstenefia @Y 3cidals frrnsd frgm the sorR A lsP e ESters S7 b progpced

POty SRIRYs. HOMHRY feShedf 1 do: Wi ' i
t E eglﬂégt ral %Sy sep aregl%élaﬁ g pgrogié\?%llﬁP ate %%%? gg)agrr? (IJI fraction
are ahendy faxvrabie ssrrowevateralbfor perdieselhrdtiug the $vap can be separated almost

recipitate ereby finish bi odi esel.. i.ge. .a.nethyl
ofisiaRish i GiHEEsampaRens othedarmpinang eeerafigpioky wihout the
pRISEIRE oFSb4Y, Sarf BoutiizeR seshi€. t hr ough the process. In
this respect, the soap conponents of the inpure
glycerol fraction are already favorable as raw

. p .

B S5 Bl PlveBiS S FBe 2 BREys o ForRia S8 1, o faty acid estr o
acniRfu thetedf frohea sterimigmateriad cymprising sadpy prederablwian fatnohol and soap.

he presence of soap, can be utilized separately
Thagiebheli pﬁ?@gélﬂtm?tﬁ@@ﬁﬁ%ﬁ% pcaranol of Hp¥axdncaohol, most
piéfé%lg%lfce Atty acid, a fatty acid ester or a mxture
there roma starting material conprising soap
preferably an al cohol and soap. The al cohol is

ref erabl y, net hanol , .e nol, 1-propanol or a
TSB%?H&&P%%’B?gﬁﬁéﬁﬁoﬁﬁbggﬁpg¥erably gl ycerol. The term
"soap" neans a salt of a fatty acid. Particularly, the
present invention concerns a process, which conprises |
Partisplarlyvithe pegsantanpention CPRASTHSGY PIPPRSS aligk comprises steps.gvherein a

i Arti o t 0 ot e -
oo KL SecPle 1o AU BUE o) 6 HbRuR A TERE Bomprising
af rasmblesplaepadi Hquitliphaset ke insojuble 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 treat
the formed precipitate as above. This step can be repeated until the formation of precipitate
has essentially decreased. Acid is added to the combined insoluble phase to form fatty acid.
The fatty acids are recovered and used as such or a 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
acid, whereby an aqueous phase and an organic phase is also 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
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phase and acid is added to the fornmer. After
separating the insoluble phase it is preferred to
w0 sReedosiche addition of the precipitating i on-ga@nibeng/050495
agent to the liquid phase and to treat the forned
preci pitate as above. This step can be repeated until

shidealdopbIrahi gfbc%m’@ﬁ uRbd By fhehRScred Phiced dat be carried out by a
decreased. Acid is added to the conbi ned insol uble

nstsas ekilled frothenartaand withow complexfappargtusgsi likeveisethe requnred additives

ARERP AR SRRl e o FuTRARLHR G BT e, ™

Thus, two phases are fornmed, an aqueous phase and an

r i c_phase. These phases are separated from each
%ﬂ%@ﬂyatha inyeatien %wmsa@wrw% Rasehen majndy BatgEehstePp iy dvhich a

16 PShaGRA R Rcid BEa AL i PG i %&gﬁﬁcedm 91? g%%aﬁlec s8ap or mixtures

nonohydri ¢ "al cohol and an aci re a
thereaf] Inthis Cphtase thyei uetm Utong@pamai"eme@s @\herdx_;ocofoon lehaifhaif tiy/least Ca,

i glc %qu;%%qaﬁé % b u & Otj %88 3 r"&gqﬁ’fl %sa §’§ rfgrgﬁ yafl'%}y?ﬁogar%on chain

h&@ﬁleylgmcofctlesd@fo, mBkw}srefetr&lﬂyC@zttbszélCl d can be used as
such or a fatty acid ester, suitable for biodiese

can be forned therefron1u3|ng a monohydric

"ﬁlla? Ithe #}Jg@ésﬁ H‘Ql 1ﬁ9é#1?]ﬂont&8m fi§Rthd'de ]Ssrb? fatty acid

res reqU|red by the
desc ltnahffdrn}nng aeMeresa)ﬂuMQ ordispereed soap fdmyledl fioar facty acids into the

skilled in the art thout C appar at uses,

| i ke\{?rgbquqg(atpg sgsPiub %96 ¥ imFaes ?f??’g;g‘ﬁ‘éﬁ ) ngPlélgkaﬁS%and

saf e eaBdfyidieihe RAYE-iA1ERE §$’c{p' foRRel fréMFhtty 2589 Qfth Hﬁ lcohol into an
Gbnerally the invention coiprises a process based on

mai nileoheltestenpf Bttty psidsioy trarsforming itovith arhasihtreatfugnt into a free fatty
acidaqﬁ a fatty acid ester is produced froman organic
soap “or m xtures thereof. In this context, the term
Iong chai ned" neans a hydrocarbon chain of at |east
I.e. a hydrocarbon chain, having at |east 4 carbon

Aefe@qﬁlvsng tprgrefered gmbedimentof the a?VSEbePIb Hei ethad cemprsegthe steps of
of_ C, 1(51911 l%ﬁdmg'% fe?ér%l %Xréﬂl attcﬁlé%?e B;léli}ég?blyfagalc acid,

proce |on c npri steps

tr ansfcimncracng onlaetit emdstolthldattmmg nihitaizé tosmtjuss dlaopH o arealue of 3 to
fromfat mdsmtoé\heformof a wat er-insol uble
soapsb@/ref‘%%ﬁ to3 vajuegfafe $on forning agent, and -

esl e%ﬂ(il“% Qﬁhetteheloﬂ\’?drﬁﬁné 5%%% WhdteasSARBral SINEChn| J1RAT Ethi¥etal,

ac preferal?lyi?l aZerStotllza?t forms Ca®* or Mg**, more preferably calcium chloride or
magnesium chloride, most suitably calcium chloride, to the mixture as a solid or as
an aqueous solution, in an amount that precipitates at least 40% of the soap,
preferably in an amount, using which a stoichiometric amount of metal-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
polyhydric alcohol, preferably glycerol, and the monohydric alcohol, preferably
methanol, ethanol or 1-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,
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al cohol ester of fatty acids or transformng it with
an acid treatnent into a free fatty acid. According to

waodeneigsg ed enbodi ment of the invention, the weliwehs050495

conprises the steps of optieonally addi ng acid,
preferably an organic acid, nore preferably acetic

acj d ’adcfhﬂg Th %cﬂcbxq-fe%thir ﬁg&ﬂoghlaﬁé Beid P sﬁlPﬁurﬁ? a@'i% It fhe insoluble

materital "to a jUSt to a value o
pr ef phadsl whersby aatlyasidér Bmixsug, of faithi avidsds fiervedds i on

form ng agent,, such as mnera t of.an al aI

ot 0P e stld frabRel AT hebaB bl Alifios G bl catalyst
nor e afd eh elcahdly whére Ghd 4vid bdtalystdReferablypig lh@&toumbrlc acid or sulphuric
chloride, nost suitably calciumchloride, to the

m xt @¢id. whersby an pegapic phasea Whish rostpsisend fatty deid ester gpa mixture of
amu %tgﬁb{@ci edtéi! Cdnﬁ'ah ﬁﬁec'bu@i)l nga%'hxlcﬁq,t{ sém 8041 mineral salts,

prefer I'n an anou chast0|C|orrer|c
anouateﬁoimﬂthtaatl ion is formed with regard to the
amount . of. s mast. preferably a 5 to 10% by wei ght
stoi GH%IWE??‘gdrg%%QE%eMereby an insol ubl e phase and
a liquid phase are fornmed, wherein the insoluble phase
conpri ses the soap and the l'i qui d phase conprises the

Asevrdingdpianother prgfirred gmbpdinzeasit of thepeesent inventignt eh@nxture which is a
ft%gp 01{] %%I a? !1 ‘t:e%PR %Fl?gs?e?][f% ﬂﬁf mﬂld 1§'i1 a s%rtmg material

propano ano Ure
inl the (peedess. mafdaig 11091 ﬁah&wlaﬂ?yqirufbhed bhx@selmemheheemblw amount of the

maRehYdeAlCaog A br RS g f@fymc??r#t@fylo%ﬂ? Fe@AR g tig mp{pr amount
ogﬁféq{ﬂ% AdiOnRfteRY 2P1R24t 6%, Bf;egﬁl graﬁ eq&f\‘zﬁfgﬂ{ ed for

recovering a precipitate, an ‘acil pre erably
hydrochloric acid or sulphuric acid, to the insoluble

ha wh f.at t d t f fat .
PR UGy §re G et EiRae Py e ey b et e Aptidhat sqfi mattr
c6Rpbhedis AY reriSveddrdin HexstaHify Mhtedial @cﬁﬁer@ﬁ%t aifbéis thig ek MiMity of
al cohol, where the acid catal yst preferably

thestartog matrial iscidinstad lmg;ﬂmcmawmmm&w ameferably acetic acid,

T EJRFE SN SRR g o () et eoter or @

whi ch conprises water and mneral salts,

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 alkali 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
avoided. The mixing time is controlled, 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.

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
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are fornmed, and collecting the organic phase.
According to another preferred enbodi nent of the

wPsRSBk2d NVeNntion, a mxture, which is a fracdRR2008/050495
formed as a result of the transesterification of a

lipid, is used as a starting material in the process.

aff GGt Blufiéh, Inddelitably) @l dntinBhE6d 6£0.6 T PO MRRId is hied i
nolﬁlgo armﬁnt of. thela nor?y ?i él al coﬁfcj)? to gdé) adgiel(sj to man
atmiogntfthattiy seféicignf toaekeasertheviatty acidgard to t he nol ar

anmount of the organic nmatter is at |east 40%

preferably an equival ent anount. Particularly

ARceidaigab |a)parti<fm%riy35{'@fﬂ'ﬂe@ BmbOdihRhSf thé hvehEHS theied 8Efment and
the optional solid matter conponents are renoved from
thefstegifigationpge garrisd oyt asAn acid eatalyzed estarifisptiangrdy gragually

eﬁglii%h{ Ppeffertaﬂﬁlh?ﬁ g?l-irﬁ@hz{mf Eéz{txﬂla?ti is g%%ﬂﬁﬁ%% tHe E&r?) dp?ecipitate at

necessary anod an aci d, prefer acetic acrd,
aftemparatusoixdealing thetbodingqioiht offoethanol, hind preferatly at avdr 5°C, most

The salubl.e,soap present in the filtered startin .
SHHRBLTRE0e <AF 7 auR o T atetofr ot Rl Btz Somipc of which the
s@ddil PHas8 e org@fic lfpﬁﬁd@ RYoRGRAYE eyl R6terd oftalaRy acids, which are
preferably a mneral salt of a bivalent alkali earth

coltactad; Itnpprefasredite ndd the phase eoatadning tetsalsformelin theesterification
uﬁ{)ﬁI es&a%ﬁh%ﬁg?egg? 'Thll\{gﬁh 3 ez)?sbio\{lutiotnrk%nts arliﬁ | sinearglds%ﬂ feased in
a solld, Srely SigniTicant anbunt s of wateroean be

tievesietifidatiobn@nrbexedy@ldd tothd ssepcefithihedal sl trettmbnt dffilge soap.
formation of the precipitate has essentially stopped.
When the solids have been separated fromthe liquid

TR ird8 thal? Yrd dddb& i @6 differR sfehs oFRRPr&REE s h&ivalent
\/\E?‘Zrﬁp%ccor da?ng to a part i cdfﬁgﬂ% > Br e?@?r egﬁgglrlw{)o inent o
alkali darittenhetah alesy swohias ICafihsdrithe $86 Hyctions fdrmedhyaheseadglayt from
0 4% by .wei ght t,.suyjtabl .1 t0 2.5%.b .

NRGH ghimobeat et s hithey B Besteralyady R intemmally in the
ptoessal ot thes f_f)ﬁﬁ%gpbd%te eod Rt stlfyalkigikatle fraBibrisand SRA!iApesle the total

fromthe liquid fraction by filtering or by decanting
eepnopyesefities piggessods general |y used for recovering a

precipitate. An acid treatnment is carried out for the

i nsol ubl e fraction, preferably by using hydrochloric
Azcordingaa paficatily mefetred embodineht sflithé pieksnt imvedtion, the produced

concentratjon of 0.5 to 10%_ Acid |s added_.in an
fattygkh is et for magyfactusing gleohel ssterseofdatty agids. Merg preferbly, 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,
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,

analogous to diesel.

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

manufacturing of biodiesel, which generally contains at least about 2 to 10% of soap. Since
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According to a particularly preferred enbodi nent of
the invention, the acid treatnent and the

wEsdoehiokrcat i on are carried out as an aci d catgdiyERehs/ 050495

esterification or by gradua |y esterifying.

Preferably, an HC -nethanol treatnent is perforned on

wWak caRRB tHY Rfh#idnPdfRod} intthé BARREREHERI0RXREMTsMNPe I e present
‘boi I ing point of methanol, nore preferably at over
ipsationtsgrot defrimenta), bat ingheaforgmentionsd fransshterifieation the amounts of

- RMKa m xture.is far o, Of nhi t he,

AR Ronly P aCIRY B o sk BalTBfog B> b1, of
wikdr iyteleasédinto sald methahélycontdinifig giyoerohfra¢tionC Thiseedt@dontent is
It is, preferred to add the phase containing the salt
pRefrHekinithe FhRing gRatsrial pessk ke Prpess ohheguesenl igyention.
material. Thus, the aqueous sol ution contai ning

m neral salts released in the esterification can be
”BaxljestlZ dndaps,tdeeordingpio e It rkimeati ves2(108/30/ 4 " anerethydfestehproduced

soap. T conpoyn at are.added in the different. ..

OPEpreetple danput casst el Auslis f0.6€ wied ap et s Biodiesel

coidtdofMittahcid@btes,. such as CaCl 2 or the side fractions
fornmed by these, apart fromNaC, do not |eave the

process totally, but they are preferably recycled

i I T Q ,’f'

IthELBRLohd, Wit BERTEP Ll RN LORRASARERRated fofan

ahioiah|a pantroo @intisrob, wherelpy tmiesshe fAC anvads o datttlatds derived from
articul arl referred enbodi nent of the present

bhcicrih ¥ Fash, mOYit Aer ALBRT TRISTAOPEARIM i s used f or

manuf acturi ng al cohol esters of fatty acids. Mre
preferably, these fatty acid esters and the fatty acid

Both the datpyr avétiscad thyfafty anid esters foemedinegtht inventoecanseditilized for the
further. in ufacturing bi ofuels, such as, biodi.esel

b tacEing 95 PRVLS Toeh Phtedu oS sfen i dfich &8 g pRendld Vi other

compSiEhtspOr the asididr akikestArtites @Atheiddgiaded BshE ieflioddkh® ¥ in the art
of fatt%/lsaci ds or in processes, V\here&tﬁ)_l ant or ani mal

aphhedopblgibandsgan bepameted stheeby pam pasaifiamrgduss ispbtaiued, which
oh 'Elm%f?%%ﬁ& ?@ g%ﬂl%ﬁ)&d%&o%ﬁ‘é {n‘ﬁgr 851\4% heffydr ogenat ed
veget abl e ol I'S manuf actured. "According to a

preferred enbodi nent, the esters of the invention are
used_ i n manuf acturing biodi esel or renewabl e diesel.

pondi ngly, the fatty acids can be used for other
fuel s, anal ogous to diesel.

Example 1 — The manufacturing of fatty acid esters

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

0.54¢ 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
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Correspondingly, the starting material used in the
process of the present invention is preferably
woehbidbpieeh e.g9. fromthe nethanol -contai ni ng G&OERGIS/050495
fraction generated in the manufacturing of biodiesel,
whi ch generally contains at |east about 2 to 10% of
hatBBur a?ftdrﬂig W%ciﬁ%?ﬁes‘é?@( 105 Wete RPardicdIRGLIrbM thidGgh
ransesterification, fts presence in the present
comwentibnad sepasatingt prdegduresent al , but in the
af orenenti oned transesterification the amounts of
wat er and a nonohydric al cohol are m nim zed. Less
ﬁﬂagblgﬂ%m! RhRtMRturide 6fFak) Yrideandaheir estrifithfios ed
Into said nethanol -containing glycerol fraction. This
water content is preferred in the starting materi al
sed in
AR} Catpled RE R s el VAR dcRlvo thatthe pH of he
24608k BV as peritinbiytly Ridie (phb -y UBetmixtamwes dettad ke625C and the
animal oil, of diesel quality to, be used_as hi of uel ". s
surace, laysr santaining fagy arids wvag sepasmted therefrgms dihg salts wgye repgoved from
{ i i ' inihSi [ayer after the
tge %?%rtgu{%ﬂglé tv)g%&pgIul;ignf\Lﬁéﬂhﬁ&%ﬁlfﬁ?ﬁSvlvéiérex%ﬂalmﬁgsmrfﬁ@ %

an’ani m ant or a mcrobeg,
Witk e gl antierwdter foamed withitlse fatty atids Was réngovedrbiy\dspiing using a

bacteria, yeast, nmould, alga or .other m croorgani sm
dgqu{atgqgeageg{,t@\egeaydge gﬁa afﬁéref"éac”i‘ “aci d esters fornmed
in the invention can be utilized for the manufacturing

of biofuels. They can be used as such or they can be
Hl4gafdle obtained favracibmpore was weighed gad mathang} (aiadiuple molar

structures c be deqgr ' it

St RS Fcofhe 158 <AL B TRHORHE TR Mhcaifier was
wasRéd @fth iaim@hadlstatdrniatir@hseel] asmvith kvatsr untibthetwashing water was
hand can be m xed intqo the ofher conpon

t | .
rmpReeT el ey pie YT RGmbiap aPRAiad fromue 5 of-soluton

I{lﬁés of the mnor fraction containing glycerol and
B4t P, generated from bi odi esel production using
rapeseed oil, was neasured and solid cal ciumchloride

%q’?tg élseg;jl}et%flt %iagiélﬂﬁ%gl{r? grtug{h%{ggggﬁup%tn%g l}gtayg%crlg ester mixture are well

HEE it LAfHINGST (hE RidhafaBRirihp oMiieha fhdlgui d gl ycer ol
raction through filtering and was washed wth water,
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after which the precipitate was dried. Thus, 171g of
essentially dry precipitate was obtai ned. 0.54g of the

wEhheheeh preci pitate was wei ghed and 2m  of ap@i/KReUsS®50495

of met hanol and hydrochl orie acid, wherein the portion
of net hanol was 45.8% and the portion of acid was

% was added therein. The m xture was heated in a
closed container to 80C for onehalf hour and the fatty
acid nethyl esters (Im) were separated therefrom

throu ventlo se in r.ocedur

2 ﬂq%c% uyng Fﬁqj*y ug taé,y %‘%ﬁi g%te rofg 1P§:§ure ﬁ{%@gg}l ffom a soap-
cESthifdgf dté%ﬁh%ﬁﬁte-fﬁﬁ cﬂbﬁwemuaiyned preci pitate was

treated with hydrochloric acid _so that the pH of {he

aqueedding ayratalvias foreringeasht ispdded infa-the ﬁﬁﬁmgzl)ﬂateq*hleto ‘produce a
m xt ur.e | ayer

cont MG EERHE dniihoRitte AN M Rl RRRG T The

sal t Sewtmgrtmeldbferphmd ﬂnemltbq%quld phasagatndvvashl ng with

wat er, after which t ter re | nin t

't cniding apagh e e moliBleahat ot g s AR monohydric
fatt xlc%ﬁbl%d\%@%crdedmy%@ t(bfbrﬂrayﬂaﬂﬁ ati@leBter, avhéﬁdbydwatpha@s are
agent, whereby the fatty acids remained. 11.4g of th

obt aiforeeds ar aqueacs phase sand,areorgaric phasghercrdding first abarid and then

(a qu upl unt

Cat aPopE Rarur e PR ahd B s e et 18R FBofon of the
was hggimyddithrtpadi than@ify thefaay acidxt ure as wel | as with
water until the washing water was neutral, after which

an oily ester layer (6nl) was separated fromthe

2;2!:1%5%]%%5{??%&%%%%%? @lamx)it M fracfPizBa t@aORE iaRGfd thatediM comprises,

he cofresponding fatty acid ester
ifrhdditisietoathe sowp, hn sleohe gwhich lprafmah’wl ipa mfopphydris alcohol, most suitably

manuf act ur i of diesel d ai 1.

b ginel foriol 572 poltfy fricufeato i B lre

ntl RI:66f sehvERAMBolfi@pcont ai ning starting naterial,
aracterized by - adding a netal-ion formng agent 'S

added into the starting nmaterial to produce a m xture

C %ﬂg %}orélesrégaccordmg CHll?IL“lel Qﬁzﬂ%‘éte@ﬂgd th ﬁlbgtlﬁle Qtapﬁ}%%ﬁaterial is a fraction

formed as a result of the transesterification of a lipid.

4. The process according to claim 1, characterized in that the metal-ion forming agent is

calcium chloride or magnesium chloride, 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-%.
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separating the insol uble phase fromthe |iquid phase,
and - adding an acid into the insol uble phase to form
wandodbiog2@ci d, or adding a nonohydric al cohol EErR#YS/050495
acid catalyst to forma fatfy acid ester, whereby two
phases are forned, an aqueous phase and an organic
7Pi‘ﬁ§ﬁmc&,rs a Hiﬂﬁ td bty preBtiRLSinf R abde8dtiAdTh Bht fhe insoluble phase
nonohydri ¢ al conol and an acid catalyst into at |east
camposesitlnsoap. t he forned fatty acid to esterify the
fatty acid. 2. The process according to claim1,
characterized in that the starting material conpri ses,
81 Théxptdtdss @Bcdr@ing 6 aBOpRcediy dlhian RBhracedtized i tieh eedljuyd phase
i s a nonohydric, al cohol, nobst sujtably methanol,
camprsesthe pelphysisigadgohober the monghxdicialconpbemixtyss of several
dhg@b! y gl ycerol, or a mxture of several alcohols.
. e process according to claim1, characterized in
that the starting material is a fraction fornmed as a

result of the .transesterificat.ion,of Ligi.d. 4. The ...

S ees atarinRg £ e lsian aharx el ey afding p eid into the
idsBRibIES ke, 'p?éfelfa_Bg'rﬂyrd%cﬁﬂﬁfétacicﬁor%ﬁlphhﬂmaﬁa| WhérdBy #Hatty acid or a
magnesi um chl ori de,” preferably calci umchloride. 5.
mikargeiday acideisdpamedy t o any preceding clai m

characterized by adding the netal-ion form ng agent as

a solid or as a liquid, preferably as a solid. 6. The

1psr Tiegs6cas acvoading td anyesticlgime ¢ a6l D) charheterized by adding a monohydric
characterized by adding the netal -ion formng agent in
alepholAnd A apidcat darﬁgﬁaaiyésydaqéf%w%@f hiige gidy Yoo the

; LAt ial, preferably the agent is
Hgsgg‘gl |hr?wa§) tgmgntt?}g?ﬂ?gﬁgﬂh whi ch a stoichionetric

amount of netal ion is formed with regard to the

1 Bhsirofses 365 oRing B s Sttt St gu e B by BFdifg it a acid o
R 186EH18 Phase 3b BrnCH A GERY hiP@eh Bddih@h nidiOhjdifod16dHo€and an acid

phase conprises the soap. 8. The process according to
catalystointeod déasia porsionpf tisfparaddeity aeidito esterafly thefattyiagidi d
phase conprises the polyhydric al cohol or the

nonohydri c al cohol or a m xture of severa

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
comprises a fatty acid ester or a mixture of fatty acid esters and the aqueous 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.

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.



al cohol s. 9. The process according to any preceding
claim characterized by adding an acid into the

wo nRobseke phase, preferably hydrochloric aci de@¥Fi2008/050495
sul phuric acid, whereby a fiatty acid or a m xture of
fatty acids is fornmed. 10. The process according to
I@nMs‘ﬁéf dnl A1 l]ﬂlitgreggen&lﬂéﬁ%? H%rﬂrétﬁg:tlgﬂ o@gﬂﬂdl@elefor manufacturing a
monohydric al cohol and an acid catal yst, preferably
fatyyolacd bit fatty agish agtepor 8 mlmmuhgreaf;aqgordmg 9 thé process of any of claims
1mggluble phase to forma fatty acid ester. 11. The

ess according to any of clains 1 to 9,

characterized by adding first an acid to the insol uble
phase to forma fatty acid, and then adding a
nmonohydri c al cohol and an acid catalyst into at |east
a portion of the forned fatty acid to esterify the
fatty acid. 12. The process according to claim 10 or
11, characterized in that the nolar anount of
nmonohydri c al cohol conpared to the nolar anount of
organic matter is at |least 40% preferably an
equi val ent anount. 13. The process according to any
preceding claim characterized in that the organic
phase conprises a fatty acid ester or a m xture of
fatty acid esters and the aqueous phase conpri ses
wat er and mneral salts. 14. The process according to
any preceding claim characterized by separating the
organi c phase and the aqueous phase from each ot her
and collecting them 15. Use of the fatty acid or the
fatty acid ester or the mxture of fatty acids or
fatty acid esters produced by the process according to
any of clains 1'to 14 as a feed in the esterification
of fatty acids or in processes, where |lipids are
hydrotreated. 16. Use of an al cohol m xture generated
in the production of biodiesel for manufacturing a
fatty acid or a fatty acid ester or a m xture thereof
according to the process of any of clains 1lto 14.



