; VW3eUR\ r6HT7: ., -1 Non-corrosive catalytic hydrol ysis of fatty acid
esters to fatty acids. The present invention relates to a process/f@?“& _
direct hydrolysis of a fatty acid ester to the corresponding fatty aci d |n=
the presence of a catalyst, as described in the preanble of the first -
claim 5 Today fatty acids, in particular those fatty acids containing 6 to
20 carbon atons, play a key role in nodern technol ogy and find nunerous
applications in lubricant formul ations, food additives, plasticizers, etc.
Thereby the fatty acids can either be Wised as si ngl e conponents or as a
m xture of well-defined fatty acids. The main sources to for the production
of fatty acids are the native oils or tri-glycerides. From GB-A-2.146.638 a
process is known for the production of fatty acids starting fromthe
corresponding |ower fatty acid al cohol esters. In the process described in
GB- A-2. 146. 638 the | ower al cohol ester is hydrolysed in the presence of an
acid catalyst, in particular is a sulfonic acid and/or sul phuric acid
catal yst. Water needed for the hydrolysis of the ester, is supplied to the
system fromthe outside. Unreacted water and the | ower al cohol fornmed upon
hydrol ysis of the ester are continuously distilled off. After conpletion of
the hydrolysis reaction, the catalyst is separated fromthe crude fatty
acid fractio carresive gatalvtisthydiplvsis e apidielstery ak 3 .
Thereafter, the reaction m xtu nal
treatnent .with a carbonate or Frﬁ pgﬁgg eqﬁ\f&\gﬁhg {?%%r {r?eagjaatr?%%rre % t
i mprove t he dijael hydyolysistdiea fatbjtamcEesﬂeatto the cwrem)osldb]geﬁattecbdd)rrathe

distillatio K& s t.herefrom 25 The
process di sg)lr%g’se@ge Oi;g(%?%y% é%ég%‘%@eﬁé eFH% &2 fytg %(ﬁg‘advant age that
the puréty of the fatty acids TolHay fattracad&fm(pértrﬁnlar thdsei fatty laelds~~t -2
recovered fr i,S IIa n,step,is insufficient. |t appears that the
fatty acid fCrBQI(?ltirp@%grt é%ln AR tpljt%/ %Ilkg)( f‘r‘PéfE F&ﬁitef:%}ﬁca'inﬁ Wr‘%‘ﬁ’rl ties

t hat ori gi ndind huomrolee am:thatawts. iMThisbeicarg fhwirlaiomeedfdod fddaiivas, | nproved
s process fo |rect drol ysis of fatty esters.to the co res ond| ng fatty
aci ds, \/\/nerﬂﬁ'f'f;ﬁgrsf’a‘? [rg'EF g%?nf‘?ﬁ@ B%'Pﬁi(f?éh &hP&anus 89 Surity.

This is achloevmd)nentstdsnea@aaﬁamreldrwmtd&mewaﬁy tabilsftfaéuﬁaﬁ éﬂﬁiié"ersl bed in
t he char act tf} art of the first claim In the method of this invention

as a cdfaly ‘E’r pepgtion pf dritoacids awnthe matve PISOMBrAYCEiE88nl e of for ni ng

a.o. with fatty acids, preferaldpymvsEatfid.edd v e?ddésgqs%dvﬁﬁwered a
soap with a |arge h dration shell. Such conmpounds are well known to the nman

skilled in tiAe PERductian@f faity arils aripe irens ther cqatrespeadmeéoweofaﬁt:@cnda Cu,

Fe, Li) M, %bth'estgrlé’ IF theShrockss d@'scnl?é?i iVes P@QQ'ALBQSI%U%% ound or
a mxture of two or 1s nore corrpoun s to the reaction m xt ure, corrpound
i s conver t ecRleNdf gster ishbydratyaey i1 therpresenasngf ama@dmtalmtelncmrmq}at is

preferably aid ﬁf& LBg raﬁaff)tr Qﬂ ri&t ‘é&ﬁ cQtaJé‘F (/fét eciefOROHd Which is
a precursor for t cat al'y t he cat’a ornmed 1n e
reacti on mxhyrdysia of tte sWterh rtsheumptredetns thd $ytsterprﬁemntthe mudsitteon fatty

fzgt ?;' ds CarUr?reeaBlre%d#gtee(rj artcri' rtr?eu%r\}veqla co?u i 1%¥me8 lu)égn%ygrolssms of reregs. g ondi ng

are continuously distilled off. After completion of the hydrolysis reaction, the
catalyst is separated from the crude fatty acid fraction by dissolution of the

20 catalyst through water washing. Thereafter, the reaction mixture is often
subjected to an additional treatment with a carbonate or hydroxide of an
alkaline earth metal, to improve the quality of the mixture that is to be
subjected to a distiltation step, so as to recover the crude fatty acids
therefrom.

25 The process disclosed in GB-A-2.146.638

however presents the disadvantage that the purity of the fatty acids



acid ester, in one single step, the amount of soap forned in the course of
the reaction being limted. The fatty acid can be recovered fromthes TOR JA84
reaction mxture in a high purity of at |least 99% and is vi rtualIy"‘f%"“'e"e“'of“"""r
25 inmpurities originating fromthe fatty acid ester and the catal yst. The
metal concentration appeared to be less than 1 ppm Because of its high
purity, the fatty acid obtainable with the nethod of this invention is
suitable to be used as such in numerous applications where a high purity is
an absolute prerequisite. 30 The fatty<acid can be recovered fromthe
reaction m xture by neans of a two-pass distillation procedure. In a first
-3 distillation pass, unreacted fatty acid ester can be virtually

conpl et el y dresovereddremsthe rdistilaiien steacisi ipsuffitirnlideapmaess poatt tbadally t he
first distil [ : i 0l t 1 rﬁﬂﬂ'z | , have
been found t%)a é%@.“?’?ﬁ%i°ﬁ’%@é‘5e}hgﬁe Eﬁﬁ%%@be%nﬁbgil acﬁ%ggg%g&rr,%ﬁa%i%ohol and
wat er . Thesefremidbetcatalysir e subsequently subnitted to a second distillation
pass. The fatty acid recovered ! con i siill ation. S
obtained in high yield and hi ghﬁ-%%]rgi EJQ%?%‘ §p§%§¢e rqhﬁeﬁﬁ iRepved o

cat al ysts i s paceyofatditeet hydrolysisefistty astbirsetoltbe tcomespdnditefatiycami,
distillation pass. .In.this.respect it .ha | so.been found that, contrary to
state of t neVBPEDYHhE oty S ERS bo PRl S8 IPPENCYRIE: an excel I ent
Lesihstance t owar ds decprrﬁosi ti OmhaﬂdaCHri]ia@%d ngthwlrmésértt inv@ntigh jwstdtted t o

i gher tenperatures, in. the course of the distj ti.on. As a conseguence,
the distill at§38epSese thﬁéﬁ?%{e}?'sﬁ'@iwr??']&h?%ﬁséc ction mixture can be
carried out while the catalyst anghehetholesmRisahveRionis #EataRfseuséi | |
present. This is tine saving and allows to i5 obtain a process with an

i-mpr _oveéi0 ef f isc’inéﬁé;ﬂf aNgsTeRRAETd oftw%ltqapaa_@i ¢f fPERHGS-@avith my_tfmds. _
distillati Oﬂpfﬁéra%ﬁﬂﬁ}itﬁ Wfiatﬁy%c‘i%?tost!rtbﬁéc%%ﬁeﬂ[ bYsobb&itHod 1758 Bl REok esi dues
that may originate fromthe Catalyst. The distillation bottois containing
the catal yst sbelh -?bélhf @@“QQ@RG& are well I‘W@IWBItS?sth@ raare skilled “béhff értuged sever al
times wi t NOUSfRfeEsthb@iAdWofAl, Il SR &6k Gro CLeRNEI 3hd, Wn O, Po,
re-activation of the catalyst. so, contrary to the procCess known fromthe
art, there i Sm&rnéedrt dnsWijarcadding sueh &l sanpeundanyavaistire @f gwo or
pre-treatmen the I -l Jﬂtﬁ?c tiy i be
recoverg%j frtcr)"rﬁ;r h%ﬁ%%%so% m%ﬁeﬁfg&{ I'n tﬁég tji|3r8\c,)\écess nﬁotxsnc rS%G{IECé state of
-the art nanelfigrm e chtalysbthemfraor inosdtiuv haaatalystds praferablyt addesk o thae

catal yst must_be careful ly r ved.f . Ci I Bl fraction.
by vt or whs PGB M de: 11 BB o d EHtovBEnd Hrih BB prBRSE Rirde

di stil | ati ongatangt, diethpetHeotataigsti i faratedds tlesraaetios raxttureniatsitni al s, which is
qui te expensive. The fact that t\/g’? fattl¥] aci dfctiln be re,(c.overted W t hout
necessitating to destroy the cat'alydie FIFSSHLT BEPERZM PREMOL st can be
re-circypat ecicidd ddiebé pasducea tRtougHTdireaB hpdiolysid diltreiconespeariin@tHting an
internmedi ate regeneration qr re-actjvatibn re inportant econom cal

advant ages. Iar?‘cﬁﬁﬁtﬁrsdﬁt%‘ley‘i‘i‘@ep‘ﬁt%ég%é@%'l"f Qﬂs?%f "meddathe Fenrseorf

responsi bl e fiQg réhdtiBh $RiRPhitef. the costs. From DE 23213 a process is known
for the direct s hydrolysis of fats of vegetal or animal origin to the

corresponding fatty acids - - ankheglfgderaié B3N | byuresovRiedr fom tHe presence
of a zinc COWBQ&% fhixtlre in a high purity of at least 99% and is virtuaily free of
25 impurities originating from the fatty acid ester and the catalyst. The metal

concentration appeared to be less than 1 ppm. Because of its high purity,
the fatty acid obtainable with the method of this invention is suitable to be
used as such in numerous applications where a high purity is an absolute
prerequisite.

30 The fatty acid can be recovered from the

reaction mixture by means of a two-pass distillation procedure. in a first



catal yst The process is carried out in an autoclave at a pressure of
approximately 9 bar. . ' In G3-A 617.929 a process is disclosed whese IPAE anm
- water and fat are subjected to countercurrent hydrolysis at high: £y ’
.tenperature, approximately 245C, and high pressure in the presence :of:a

mater-insoluble netal soap catalyst. The nolten fat is heated and pre-.
saturated with wafer by neans of high pressure steam Water is introduced

.in the reactor by neans of a high pressure punp at a rate of about 45 w.%
15 . of the rate of fat feed From US- A-®- 571. 46T a vapour phase process for
converting aliphatic alcohol esters of v organic acids to their

correspondi ng acids is known, wherein the ester is vaporised and passed

over a cat al yissilladnh paé€aohretted fefyahyiat estef dam BBAGIMQAINA conmétéwsalt of
an 20 . aC|d correspondi ng to the. aC|dﬁ§jt|on of the ester

exanpl e- zi nc diifled frffmﬁaecfﬁaatmrb%ms Bﬁ%?fp@opfotheaﬂ@w?al&at@ncarr.er

material . Th%a@;‘é %ﬁ%‘?ﬂlh@ tﬁ@rfé!t)?@cﬁjhnétth@'éma[slﬁrm%rv@t b@t-fh Wunddfy $20C and
--a pressure of appr oxI mat el ba GB 4 a process is

_di scl osed f §irtuahe frees Qfomrﬁﬂﬁfﬁéu?th/oaﬁ'ﬂeﬁéﬁ?ﬂ @FROhﬁS/cW@I yater. ofhegefat to
-glycenite a?@ﬁoh@%re %gg%&gﬁgﬂg%g mitied ¢ )S ?Q%%dbdisﬂilla%h%a‘é’ﬁtﬁ{e F’att hi gh

tenperature (between pressure, hout tits
presence . of aa:drrmcaversdafmmethalwson@mhﬂililaborzpﬁas soaptained & bighsyeld and

ragnest um - #83fgn e PTPEEY Afa) BLOHES Sl 1OMB ol gpagrMl 51 07

hydrol ysis o correspon fatty aci

| i qui d wat er ramnab@5Ctmdotiams h‘étfmrmndeinsiﬂiaﬂ@(ﬁass tlalthis resﬂmlt Kias_:

t honerde as a,catalys n. the r $3 of ., t,hi s ] nyentio preferably

catalyst is L?ééjd \?ﬁ?( ftﬁupg thﬂt Og?nﬁgpy %t)?l 8f tthéalal{t)n%gec%}?%%?f elﬁﬁer wat er
* sol uabl e dmgmitios skdws oénté»&ea@uveeﬁﬁahc@mw afleconpreadtmmaldng : as. =: a

catal yst, an OXI de Iko i de or t .of an owganl (o |d of Z

Sn,
AL' My: ~Ta; : njt 'Sa%“ﬁ)éeift?%%q h@@éé%"{‘P% lfﬁe)%t'ﬂ © ngrsr?a% g use of
| ow nol aa~I diS‘tfﬂéﬁtbrngS é\ﬂﬁfbﬁw'tﬂ@nc@ ﬂh@laﬁétnmﬁbrytcb aécgﬁeamﬁauy@fcudrﬁ@ml can be
supplied to to . ~. fhe reactor throuhar \ Lg amount  of
catal yst. Verle sigaetigy dnixture can de; saHjed E' d %%%Fte afdeN@es or
al koxi des of tér'i‘\ﬁefm&@ Soﬂéi!é‘tdr@nﬁm BRAYAY, TTH"i@ |§qm@wmmgn§ﬁmauae@ fabove have
been found to show a good solubility in the present reaction mxture, and

to be s 1éapalﬂbéa’6faéH§F$55$ pih namwmyeéa@f&pgegpv. Mareeverelna fflfy @it ure in
situ. Also, tBEé\F‘er&?tf@n? tﬁeoe%ﬁnatto% ﬁé‘é"ﬂe@n hbaﬁu Wd@eaéu%rﬁﬂﬁif lreahem

contacted with wa wher eby the hydration shell may contain up to six
nol ecul es of qml@mg dﬁSléU@Eh thatr mayThiiginpte Hegunm the geasalysts| Thee disibation) ubi ity

of water in f%&ﬁ(@ﬁlﬂa@@ gpgf&%f;an %’énft%”fé‘él 5&%%93@@@%&15@@%@%' ng

chain length o cal water saturati concentrations of
appr oxi mat el ybe)nlrey-ueed tsyvmi ghitnesr ewithautd mecessitatingy aei dntegmediatei th a

chain length of 8 t is rather lowif an

econoni ¢4l | y F]Bgvgﬂlaﬁ%ip 8r\: é@‘%ﬁ,&% ?Fﬁ\g é’g@éi%}md at. The hydrolysis of a
fatty acid ester should in fact Alsoregkade the motess-ioandraradlod ahn, one
phase cont ai the fat the oth hase taipjng the
hater. CIn ¢hbefisctd ooed lon SRkt He ol e Ay ATInE P BRI act
ester, and t hgisstioyethdy eatalyys afd Odliowh ehd Fatty aeRi tb @rt escoverst adin the t he
water, is mainly restricted to the phase b rderllne 1’}?? catal sts of this

i nvent i on havi@2BHh MigUiRy Indhe irsegass ko I"b the staig, el¥hase
transfer,scat ahysts thPeSrrdivd Retuké o tﬁ@%&%‘?yst, the catalyst must be carefully

removed from the fatty acid containing fraction by water washing or

distillation and the reaction as weli as the distillations must be performed in
corrosion resistant materials, which is quite expensive.

The fact that the fatty acid can be recovered

30 without necessitating to destroy the catalyst and the fact that the catalyst

can be re-circulated to the reaction mixture as such without necessitating



20 of hydration of the catalyst, the water concentration in the fatty ac d

i
ester phase can be increased, thus allowing the reaction rate to bet &5 Zany
increased. In order to accelerate the hydrolysis reaction, the al cohol
reaction product is preferably continuously distilled off together with the
excess of water. This is preferably performed by conducting steamis
t hrough the reaction mxture, so as to allow the al cohol fornmed to be
entrained by the steam Water thus_not_only functions as a reactant, but

also as a carrier for the al cohol in_the course of the hydrgliysis
reaction. Al.so, with this steam s?r; ﬁ%‘%ﬁ%&faqﬁﬁ%ﬂewatf%%@‘ﬁ?wagWrﬁﬂri ties

renmai ni ng in timporlaat erammicat wdeantabés; HnCﬁi&Bt)‘i:a&@ytfceﬂﬁit%‘éfﬁy (??teﬂr.ﬁaé?’o
e

distillation’ t.he.fatt [ d_ester -feactant, can be expe together
Wi th the al colgEVl Espbast {op Pdarusrpari Rfithe @pstsi t i es i nclude in @
particular low ':. . -6 nolecul ' i il f or exanpl.e:ghenol
conpounds. The fatty acid ester r@gﬁgﬁgﬁéhgﬁﬁy’k%ﬂ%ﬁ%m , Which
of ten conf ai ndWARYRIE PF tas ohvegetalonanimakorigin ththef edrresponidihgfaltyacidae
hydrol ysi s -a”‘%ri@ﬁly@&‘i'ﬁé Eﬁliﬁuﬁ WEﬁér {gh col our and the odour of the fatty
acid. In this way-very pufe £y c s PERRTNER VR A donwopediadimy very
pure C6-Cl0 f &stalystcilhe, pridess ais! cayried dbutein/ ahUSutod 9?'#’3{;335%,99:{,]@
stability tOWXiF tb?’% because virtually all oxidisab prodacts have
been renoved. - 'i"?eg‘é Eularly inmportant when the fatty agcids. are to be
used in cosrretic applications. Thg ' %&P j ILLD. theor esent
i nvention appear to shoyw excellent 10 gg‘,@g?a I %?%Q@hﬁﬁshgm[?ﬁtheir
storabi | fy. HeF .29 | @res sebjediedd 1 n cotmtepnored s hylirdipdis &WOVRRH on i S
preferably.a ) t . ¥ acid.. .The nethangl fornmed upen
hydr ol ysi s of ﬁ?ﬁ?ﬁ}aﬁ% égP%@&Hﬁé@QJ%Q %gﬂvgl? BlFSYre Frhg"epwnﬁﬁlﬂ%@an be
easi |y entrai N&leminsolublee medalesoad SaligsthTheoisres @b it %g@%téﬁoﬁgg@ ester
of this i-nventf&'h i f tﬂgy arriie% ut _at an el evated, but nboerate
pressure, pre eg"g%_@ ‘E'[eﬁ;@g% @%ﬂ"ie 58 esaKe sieamy Wiatenis inkseduced
concent r at i onin thet leactor pgmeansssfer high ¥&ssife Pamp4" 4y essure
of 3 bar‘st he wﬁyﬁqrm%%nfﬁ?%i_on in-gt?; orgagig?pe%tagfégﬁgggﬂi‘ga%&yﬁ ng
| ow, t'hué 2071 B - retr easi hg hydrolysis rate.- The process of.-the
present invention presents thé agugpi pEeAl S J;)@f%@g%gfr bgg heat stability
i : i el ?%ﬁﬁ@FQE

of the cat al;ygéf the reaction mixture can be di st ure,
whi chis appr & nERAYE(NG, caliphalic icahshpestersir of - byganicie mcitis tiee PERSSUT e

t o noder at e - UBdREsSEENdHSF B8idETs . in€ roxi.mately 300 mbar. iThere is
however no necessi@togadi_stiq, @%gnfg@gﬁiﬁr%%? rigg'gpoé%géﬁgtﬁﬂﬂﬁ_ /
pressure so aSVRoLALaHIYEtyvith sfeann Ashacdtalysicisbrig nudelepatheml kel oblint he

cat al ystzp andae i ; tam nation of the fatty acid _ene, product
by side produca:_t‘s or i ﬁ%ﬁ%ﬂ?%%@ﬂﬁ%@&%&% & egia R afat t y
acid and/ or f e graReicaatids,.ceupporisitdn hfwitaﬁfead‘afﬁér'matécieﬁ._Tﬂ_@?r&%ﬁ“fs

[ d by earrying

concentrati onaiA-the or i.c ester phase can _al so be increasel
out the hydr_(:)F%]/'g'leIgl 0 tﬁgniflgptie'gﬁ'%t‘@?t &60-400Gp @ngh & epressunet wfen 150

- 250C, pref ehpproximaigly-3 8PChaRel-ow 180C the reacti:on-r-ate-i-s gefting | ow.
Above 230C there is a risk s that the f at|t5\é acid ester is cracked.&r:is
wi t hdrawn from-the reaction m xt & &SBARE §86 aiiprbcedsisvdistioseBhfordpgunt of

met al add@ed i comtiifuoRE0es S hi ' i.s'c preferably varied between
0.01to 0.2 p_e'rcentosgy mﬁtgﬁ%ﬂﬁvﬂthh@%&éﬁ Or%‘roa't Ifgpv\@l W%%et H@i&@r nor e
preferably beFRERFPOIGINGiatly Boidsonoliquidiwatier at highnteemieratire hégjeay 0. 01

percent by wei ghigghtar dly 98yc cahalwighc effect can be observed. At a
concentration abovZ@O-.. 2" percent by \Xt!gi grﬂreﬁﬂ"?uW[EhéFW‘ Yasrpraseee

accel er at i on -of atrhetahyoa tatalst sagk bsGine euhs! é%ﬂ’cilﬁﬂl”%p and magnésiu,ﬁ.
-soap. CLES

fnd

I - From DE 23 464 a process is known for: an
emulsion hydrolysis of fats to glycerine and the corresponding fatty acidsi.ﬁl:i

L E



When producing well defined fatty acid cuts with is a pre- deternlned“ﬁunber
of carbon atons, the fatty acid ester is preferably subjected to a =YL AU
prelimnary distillation step, before being subjected to the hydrolysis
reaction. The process of the present invention can be either carried out as
a continuous or a discontinuous process. zo The process can be carried out
as is shown in the preferred enbodi ment of figure 1. In a possible
-procedure for. carrying out the prOd%Ss of this invention, an anount:ef a
fatty acid-est digui \mte:fetamfmqnaytn aﬁéeﬁreséﬁceslmp S:b Qaft, * S K4 2

whi ch cont ai ns cata in an 2s anount ércen welght
of metal with. ﬁ&'ﬂﬁ! ?ﬁstﬁ@#élﬁbl ght of . the ester 1 As a catal yst =
preferably use is made of a conpound céntaining one or nore netal s capable
of formng wi'th fatty acids a soap with a | arge hydration shell. Suqh

conmpounds aré wel | known from the jar mambaggel o éhig ainventici, gpmﬁaggi%gs
al koxi des, 5 0XI ydrOX|d nd sal of so.prgani ¢ _acids of Ali Ca,
G o 0% Gy RS S iR R i yciide. koride OZranWéh?r walltab o
exanpl es i ncl UdRIEIE, o@aﬁ@ﬁm%ﬂthémbsaﬁehﬁoned m&aéyp rf*&‘?’%

virtual ly non—corr05|ve conpounds as a:catal yst, a V|r uaI COr¥.0si ve
process can be SSAYTnER OKisle. plkexide su@csalibel asf ongagiel acidaf Znf Sn.tM "My, #5,

hoatod o ateiiar ora 20 el BhborhAyB Bl dRE SRl rblat < O,

t he reactor I 2. “weighipeerspounds, ra rer:atmeqmarge aﬁu;;tmt rofimiétal ﬁﬁdfﬂiﬁﬁwmi d'":o
appr oxi ma t resepce o te atty aci-tester
i E IOhydr ol ;geé t%%é%&@(}?lm%ﬁlﬁ@£)é§wﬂge}ogngm€c§p@5h E’Y?H’!aybi? cohbl is

expelled fromthe reactor 2 together with the excess of steam through an
over pressure valve 10 4 provided in the top of the reactor 2. If so
desired, the alcohol/water m xture 6 can be separated in a distillation
device 7, to give the alcohol 8 and water 9. The water 9 can be conducted
as such to a wastewater treatnment unit, w thout necessitating an additi onal
purification. The bottons 5 of the reactor 2 which contain is possible
unreacted fatty acid ester, fatty acid, catalyst and high boilers, are
directed towards a first distillation device 10. The unreacted fatty acid
ester is distilled off and returned to the reactor 2. The bottons 12 of the
first distillation step 10 are virtually conpletely liquid and contain the
fatty acid, the catalyst and high boilers. The bottons 12 of the first
distillation step 10 20 are preferably subjected to a second distillation
step 11. Because the catalyst is non corrosive, there is no need to pertorm
a water washing to separate the catalyst fromthe reaction m xture before a
distillation can be carried out. As a consequence, the reaction m xture
needs not be cool ed before subjecting it to the distillation, which is in
favour of the energy 2s balance of the process. The second distillation
device 11 is kept:at a tenperature which is approximately the boiling
tenperature of the fatty acid, for exanple 220C, to distil the fatty acid
under nornmal conditions, but_reduced pressure (e.g. approximtely 300

mbar). The fatty acid 13 is so recovered fromthe distillation in a high
purity of 99% or nore, and is suitable for direct use and needs no further
refining or purification. The ~g_ bottonms 14 of the second distillation =
step contain the catalyst in a virtually conpletely liquid state, and ’
possi bly al so high boilers. The bottons 14 are returned to the reactor 2.
The invention is further elucidated in the

>



EE————

s follow ng exanpl es. Exanple 1: Discontinuous hydrolysis. To 1400 - mof i
Clo-fatty acid nmethylester, 0.05 by weight with respect to the wei bFJ 280
the ClO-fatty acid nethylester of 10 a Zn(CH3C00)z catal yst was added. The

m xture was heated in a pressure reactor to a tenperature of approximately
220C and a pressure of approximtely 4 bar. Water was supplied to the

reactor at a supply rate of approximately 110 g/h, for approximately 9

hours. The pressure was kept constant hy renoving water, nethanol and other
azeotropic formng is volatiles fromthe reaction nlxture After a reaction
time of 9 hours the yield of crude fatty acid was 90% The crude fatty acid
was isol ated f t he reactlo re b a distil]ation at 200

tort) St esul BRIAYSISEe [ evariile Jiosiater PERIR o lbceReis cROBIRCEH ent
quality and lagwyé.odi ne val ue. The catal yst renalned in the distillation

bottons and was further used as Euch zo in a subs ent hydrolysis, wthout
subjecting it to a purification'8gcfPMpBUNgS meptio tEIWSUEaYR/d?eSPym s. To

1400 g of a Ehihd &t snovrel @bdaeéchmbmtuerthe Eré%‘énb)‘eé’!ﬁbﬂhﬁlxﬁfreaaﬂd eIyl ti noxi de
catalyst with respect to the weight of e 25 Cl0-fatty aci d nmet hyl est er
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alcohol. Possible examples of such impurities include in particular low
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10 heat stability, thus improving their storability.

The fatty acid ester used in the process of this
invention is preferably a methyl ester of the fatty acid. The methanol
formed upon hydrolysis of such an ester has a relatively low boiling point
and can be easily entrained with the water.

15 The hydrolysis of the fatty acid ester of this
invention is preferably carried out at an elevated, but moderate pressure,
preferably between 3 and 20 bar so as to allow the water concentration in
the organic ester phase to be increased. Below a pressure of 3 bar the
water concentration in the organic ester phase is becoming low, thus

20 involving a decreasing hydrolysis rate.

The process of the present invention presents
the advantage that because of the heat stability of the catalyst, the reaction
mixture can be distilled at a temperature, which is approximately the
reaction temperature, by lowering the pressure to moderate under

25 pressure, for example approximately 300 mbar. There is however no
necessity to distil the reaction mixture at extremely low pressure so as (o
avoid on the one hand cracking or deactivation of the catalyst, and on the
other hand contamination of the fatty acid end product by side products
originating from undesired side reactions between fatty acid and/or fatty

30 acid ester with the catalyst.
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The water concenfration in the organic ester
phase can also be increased by carrying out the hydrolysis of the fatty acid
ester at a temperature of between 150 - 250°C, preferably 180 - 230°C.
Below 180°C the reaction rate is getting low. Above 230°C there is a risk
that the fatty acid ester is cracked or is withdrawn from the reaction mixture
together with the water.

The amount of metal added in the process of
this invention is' preferably varied between 0.01 to 0.2 percent by weight
with respect to the weight of the ester, more preferably between 500 and
2000 ppm. At a conceniration below 0.01 percent by weight hardly any
catalytic effect can be observed. At a concentration above 0.2 percent by
weight no further improvement or acceleration of the hydrolysis reaction
could be found.

When producing well defined fatty acid cuts with
a pre-determined number of carbon atoms, the fatty acid ester is preferably
subjected to a preliminary distillation step, before being subjected to the
hydrolysis reaction. ,

The process of the present invention can be
either carried out as a continuous or a discontinuous process.

The process can be carried out as is shown in
the preferred embodiment of figure 1.

In a possible procedure for carrying out the
process of fhis invention, an amount of a fatty acid ester 1, preferably
methyl ester, is supplied to a reactor 2 which contains a catalyst in an
amount of 0.01 - 0.2 percent by weight of metal with respect to the weight
of the ester 1. As a catalyst, preferably use is made of a compound
containing one or more metals capable of forming with fatty acids a soap
with a large hydration shell. Such compounds are well known from the art
and include salts, organic salts, alkoxides, oxides, hydroxides and salts of
organic acids of Al, Ba, Ca, Cd, Co, Cr, Cu, Fe, Li, Mg, Mn, Ni, Pb, Sn, Sr,
Ti, Zr, Zn. Very suitable examples include ZnQ, Zn(CH3;COO),, Zn-stearate.
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By using these virtually non-corrosive compounds as a catalyst, a virtually

non-corrosive process can be obtained for the production of highly pure
fatty acids, through direct hydrolysis of the fatty acid ester.

The reaction mixture is heated to a temperature

5 of approximately 150-250°C. Steam 3 is supplied to the reactor 2. The
pressure in the reactor 2 is maintained between approximately 3 and 22
bar. In the presence of water, the fatty acid ester is hydrolysed to the
corresponding fafty acid and alcohol. The alcohol is expelled from the
reactor 2 together with the excess of steam, through an over pressure valve

10 4 provided in the top of the reactor 2. If so desired, the alcohol/water
mixture 6 can be separated in a distillation device 7, to give the alcohol 8
and water 9. The water 9 can be conducted as such to a wastewater
treatment unit, without necessitating an additional purification.

The bottoms 5 of the reactor 2 which contain

15 possible unreacted fatty acid ester, fatty acid, catalyst and high boilers, are
directed towards a first distillation device 10. The unreacted fatty acid ester
is distilled off and returned to the reactor 2. The bottoms 12 of the first
distillation step 10 are virtually completely liquid and contain the fatty acid,
the catalyst and high boilers. The bottoms 12 of the first distillation step 10

20 are preferably subjected to a second distillation step 11. Because the
catalyst is non corrosive, there is no need to perform a water washing to
separate the catalyst from the reaction mixture before a distillation can be
carried out. As a consequence, the reaction mixture needs not be cooled
before subjecting it to the distillation, which is in favour of the energy

25 balance of the process.

The second distillation device 11 is kept at a
temperature which is approximately the boiling temperature of the fatty
acid, for example 220°C, to distil the fatty acid under normal conditions, but
reduced pressure {e.g. approximately 300 mbar). The faity acid 13 is

30 recovered from the distiliation in a high purity of 99% or more, and is

suitable for direct use and needs no further refining or purification. The
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bottoms 14 of the second distillation step contain the catalyst in a virtually
completely liquid state, and possibly also high boilers. The bottoms 14 are
returned to the reactor 2.

The invention is further elucidated in the
following examples.

Example 1: Discontinuous hydroly.sis.

To 1400 g of a C10-fatty acid methylester, 0.05
% by weight with respect to the weight of the C10-fatty acid methylester of
a Zn{CH3CO0); catalyst was added. The mixture was heated in a pressure
reactor to a temperature of approximately 220°C and a pressure of
approximately 4 bar. Water was supplied to the reactor at a supply rate of
approximately 110 g/h, for approximately 9 hours. The pressure was kept
constant by removing water, methano! and other azeotropic forming
volatiles from the reaction mixture. After a reaction time of 9 hours the yield
of crude fatty acid was 90%. The crude fatty acid was isolated from the
reaction mixture by a distillation at 220°C (200 torr), resulting in a pure fatty
acid reaction product which exceltent quality and low iodine value. The
catalyst remained in the distillation bottoms and was further used as such

in a subsequent hydrolysis, without subjecting it to a purification step.

Example 2: Continuous hydrolysis.
To 1400 g of a C10-fatty acid methylester, 0.05
% by weight of a dibutyltinoxide catalyst with respect to the weight of the

C10-fafty acid methylester was added. The mixture was heated in a
pressure reactor with a side stream take off, to a temperature of
approximately 220°C and a pressure of approximately 4-5 bar. The
hydrolysis started off in a discontinuous manner at a temperature of
approximately 220°C. As soon as approximately 65 wt. % of fatty acid (with
respect to the total weight of the reaction mixture} was obtained, water and

fatty acid methyl acid charged with 0.2 wt. % of catalyst, were supplied to

N
4



10FRFRI <(H j ! 109%RFR& ()-.! Hjl10% R R& ()-.H j!10%R& ()-.!\ Hj!H0%R, .
R& ()-.!>H j!109RR& ()-.!'0 Hj110% R R& ()-. EEEEEEEFgH 10FRFR! <(H f1400Y> Zif4
109% 0& () - <0109% 0& ()- C109% 0& ()-110% o0& ()-&10% & ()- 10FRFR

10FRFRFOFFHCI | | yZ: H

10FRFR! | ' 110% & () - & 109% 0& () -! 8HO! 10%08& () -! HO! 10%08& () -!
HO! 10% o' 0& ()- 0! 109& ()-11JKnLoLpLgLsLyk] C010% & ()-w 100000

-10-

the reactor through separate feed lines. Methanol was released via an over
pressure valve in the top of the reactor together with the excess water and
other volatiles. The crude reaction product contained 40-50 percent by
weight of fatty acid and was coliected as a side stream.

5 After the hydrolysis reaction had been
terminated, the reaction mixture was distilled at 220°C. The first light
fraction containing the methylester, was recycled to the reacior to be

~ subjected to a repeated hydrolysis. The fatty acid was distilled off from the
bottoms and obtained in high purity and quality. Per kg of water

10 approximately 650 g of fatty acid were obtained.
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CLAIMS.

1. A liquid phase process for the direct hydrolysis of a fatty
acid ester to the corresponding fatty acid and aleohol in the presence of a catalyst,
characterised in that the fatty acid ester in the liquid phase is contacted with steam, in that a
compound of a metal capable of forming a soap with a large hydration shell is used as a
catalyst and in that the reaction is carried out at a pressure between 43.55 and 290 psi.

2. A process as claimed in claim 1, characterised.in that the
metal is chosen from the group of Li, Zn, Sn, Al, Ba, Ca, Mg, Tiand Zr. _

3. A process as claimed in claim 1, characterised in that as
a catalyst a compound is added which is an oxide, alkoxide, hydroxide or a salt of an organic
acid of a metal capable of forming a soap with a large hydration shell,

4. A process as claimed in claim 1, characterised inthat the .

alcohol is entrained from the reaction mixture.

5. A process as claimed in claim 1, characterised in that -

steam is conducted through the reaction mixture,
8. A process as claimed in claim 1, characterised in that the
tatty acid ester is a methyl ester of the fatty acid.

7. A process as claimed in claim 1, characterised in that the ;

fatty acid contains 6-20 carbon atoms. .
8. A process as claimed in claim 1, characterised in that the
hydrolysis as carried out at a temperature of between 150-250°C, preferably 180-230°C.

9. A process as claimed in claim 1, characterised inthat the .
hydrolysis is carried out in the presence of 0.01 to 0.2 wt. % of metal with respect to the

weight of the ester, preferably 500-2000 ppm of metal.

10. A process as claimed in claim 1, charagcterised in that -

the fatty acid ester is subjected to a pre-distillation step.
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