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of* thefnethyl esters present in the ester mxture which is hydrogenated

wi Il usually, be close to that of one of the product al cohols. Hence it
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85 The esters usually used as raw materials for the production of detergent range alcohols are the methyl

esters. A problem arises in refining of the product alcohol mixtures because the boiling point of one or more
of the methyl esters present in the ester mixture which is hydrogenated will usually be close to that of one
of the product alcohols. Hence it becomes difficult, if not impossible, to separate by distillation any
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esterg (usually less than 5 nole % . In transesterification step (a) the
fatty al cohol fraction is subjected to transesterification in the presence
of a transesterification catalyst . EP\#S&TROMI t ransesterification catalyst
may be used. Exarrpl es include al kyI titanat es al kali netal al koxides, and
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Figure 2 illustrates a modified form of the plant of Figure 1 which is designed to operate using an alkali

65 metal alkoxide as the transesterification catalyst in place of an alkyl titanate. In Figure 2 like reference
numerals have been used to indicate similar parts to those illustrated in Figure 1.

The temperature of the crude fatty alcohol stream in line 7 is adjusted to 45°C in heat exchanger 8. A

solution containing 10% w/v of sodium methoxide in dry methanol is added in line 101 so as to provide a

10



sodi um et hoxi de transesterification catalyst. The neutralised |iquid phase
passes on in line 112 to flash 20 colum 48. As the material in line 112
cont ains no transesterification cFrA48470R% e is no need to recycle
"heavies" via line 66 (as |n the plant of Figure 1). Mreover, as there is

no catal y?énoen?r tuo'nrcyf 5' 95‘% iu r%tho@a Innthle ' I’Iﬂ} ngn tur\"l:ineqoi kIn is la?r\{ﬁégps{%n of
methyl esjgl ﬁs.& ‘35 pk:gﬁ§ icalll:

53 by est frlatelid? ﬁﬁ l0$'l eQ m el 10 n a
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bat ch sji b MRyt fré aasggée,gi i gm’gatg%u cdld?n 1g4ne 112 1| s coI ect ed
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i nvent i on obviated thet f@atidn| bl SdnBiéHs&tidn iby-piodeety end Batk RGlodrsh BiYams tard 4Rl would B A
crude f at pipmaoted 61 ®He prgsorite @f scdRmt MetRoxIAE intthé mikike AtRELEKvated tdiiperatiee pkeRdingad t vy
aci d net hyhe peaict tslurmiest. pr epar ed by hydrogenating in a | aboratory

hydr ogamat | (Recavegot produdtadiehol inapaduct cplo@s ¢4 is effatiet! inothe safvie. way asifodibe plewtifigureons
such t hat 1t The boliers tproduct in lirtes 186, 38nand cidtinidhen wodldd 150 °C it hday excheuger 4t Aodirhilar
tinmes aboe"elcmreetr@emcqse|°hm)9tha10msmdmdefrqm lifeat0fyio thei liguidestrépm indive dB.sThelyesulting:d
froma "t oppealinding]1074$ thenjadntixed with 8 d9%) wii selutipnest sadiyenraaspxigg inity mothanel syenlied of
coconut oPY waTpiding 408 ptyas kate suigiont de; pravidasgl peneentration 9k P-0%5% iwdyesogiumdnetfioxide indie er
hydr ogdhaf8s steamain,Jige 108 before ieptry,tocsepend astey, inferchangs eacton i whjeh isrdesigned don

di still ed™gene H‘B? TH?% P‘S? ¥°F°"T'H%d W@?%ﬂ'&?’"’%&;'ﬁ G%Ed""a %‘E;"E?d%lﬁ in
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ool s ok ?*gé‘ef“ Eod PR g e *‘r’aa'ae
maLk 4 O? Mﬂ&aﬁﬂ‘ﬁﬁg ‘F@lco ﬁé'n%'trgr%e nﬂ&rnbr; éa st B ngrng 5 }e%yé?e J’he&riee
hi's mat elhihe gebeh ﬁmi 3: )aMaPeass ab Mo IPh snemhm.x nlthd fA&léHaPin lipe
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Syst emas SUDSH @ Aodifidatian obdnb plat of ﬁ@ré@&&\yﬁnsaﬁﬂ 53 aRAEpIREE By & bAGKSHIP (nBEHoWLIND
wax est er this chittthd mabral in iy 82 R colideRd untinthdre i satficiorl® © jostihy\Upéreting tfatbaeREIMS t he
anmount s of tTne incsntighs fithed ilipstratee Intthd flloWingExdmples. Tabl e 2 [err] Me ester”
means met hyl dodecanoate, 45 whilst [err] Me ester”, [err] Me ester", and
[err] Me E=mple"1 represent respectively the correspondi ng nethyl esters of
the [eme] carboxylic acids. There were detected sixteen unidentified
conpounds, |A gudedfattysalcob loredugh sontaining a1 Hinori amotmief uncpnveited fattyrasid methwl psiers was
amount s. BEPHEI by hydogepatipg n & aborasary TryrseaenationyepgmoEdier vapour phase conditions (i.e. updeED
PRODUCT 5 ¢conditions such that the reaction mixture in contact with the catalyst was at all times abovg,its few pqigfi2 2
Run 3 Met ﬂ%\fﬁ of fatty acid methyl esters obtaged_l_gom a “tquesl3and talled" fftty acid @IXBI? radue d by

35 hydrolysis of cooonut catalyst S as a d copp i ide rogenation
él :léz;ne yft. Prio d:ruga ho] product ngxture was d%%g $grir£ Vﬁﬁg'f s%antually all the
ol pro cegisas copr
0.31 a? Iy m ano (=] cr f%ﬁylal r 1, 34
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16] C k gx'd‘ﬁ;&g:'am Divisio &?Zéne ft?r:t:nmPrg g?} a';ﬂls rial gcsp o) trg gk
I/n utyl f’% Qﬁﬁ

e resence of a |arge excdss of ﬁyaﬁ&hols

trace t Etﬁﬁﬁld r&oh methanol to escape from E\Z ion systéf, Substantiafly &0t thefibthyP
[err] Me B&dr€had been transformed into Waxlekters. TheA@8ults arbpRREY in Thbl& @ Bolow which indicates the
_ amounts of the components present in % w/w. In Table 2 "Ci2 Me ester” means methyl dodecanoate,
45 whilst "Ci¢ Me ester”, "Cis Me ester”, and "Cie Me ester” represent respectively the corresponding
methyl esters of the Ci4, Cis and Cis carboxylic acids. There were detected sixteen unidentified

compounds, listed as "Unknowns 1 to 16" in Table 2, in minor or trace amounts.

50

56

1



*Unknewns 11 to 13 0.17 0.17 0.14 0.23 [err] Al cohol

24. 64 24. 86 24. 94 26.52 [err] Me Ester 0. 09 trace

trace trace 20 - EPO4SRTEOMBE 14+ 15 - 0.14 0.03

0.03 0.08 [err] Al cohol 9. 45 9.42 9. 66 9.47 Cla

Me Ester 0. 23 0. OZr bi 2O. 03 0. 03 Unknown 16

0.05 trace trace trace 25, avle [err] Al cohol

0. 35 0. 45 50 Q46 Wax Esters. (a)lorr]l -

2.78 2. 60 3. COMPONENST r | ' FEED PRODUCTA 2 1.72 1.68 30
(O _[gerr] 0.7% Ruh 8 ((ﬁ}m[,err]

3o +A—abl e 2 t he wax
0| A% | c14, (c¢) c12 -
t 02@\1 r@2&dn of their gas
spECtli v | (a) the ester

t Kace trace

esters are identi
Cl6 and (d) Ci4 -
chromat ographic r

fMé’ﬂaWhriously as
CﬁteHltl se materia f i
er¢ 'ﬁaﬂﬁwtirres, tofr epe
|g Alka é i

of asxderr] alkan Algrey 12 faityl|adi ; X 0 dters of a [err
al ka;laE)I vv%th a C l:?‘ﬁ %’@%@f‘@dﬁﬁ{?% :‘g_ 'E]o.o ap qWi ‘8146 [err] fat'Ey ]
acid; 40 (c) m }Lﬁ o) ters of a[7r']o'% n9:3v¢it ge |[err] s fatty
acid and of a [erf {4 %Qb with a fegy aply PChdg anglsfc) the ester of a

pllotied lin Table 2 were
adiltEggs i th 25 netre
kacd f|l 8488 ijoni sation
b,ﬁﬂﬁt opeqsure of 2.39
t2808.| 2662 45 col um was
&hce| G frceaf|t er sanpl e
teo03 g [@08 ]| whereafter the
| 868 i jond.@drit t enperature
. 003 an®P® |stream split
lreese |r ban@l t)s t hat, under

[err] al kanol w tlhyam ghidatty ac do'e hp ya&su
obt affned usi ng a [Pgg Addhdiam 4500 Ga$ gplp ofrag@gr
| ong Nordi an NB331chMdEstnPi | | ary col gBn pRgcgM
detector. The car) yghovedt was hel i uin ahs7zal coht
bar. The sanpl e i|jncaGidordd Vol une wa$ 264 [maasel
t enperature progriaciavb Bs®ras fol | owp: 029 | ndéecs
injeftion, follovWednkegwniseatisg at [ €roli4ppr 008n
tenperature was naCntAidomdd at this yalbye. | Thd2i
was [err] and theg GetMedEster t enper at yir @20afp POEr
ratio of 40 to 50 Ynkpeyn t8sed. It | s|clO8Br | fieesm
t he pfluence of [t fe Aldobthsesterificat 08h paldPyst 950 hne ##8 Hyl esters of the
[err] fatty acids aagesd@othly converted [o wax] esterfs. It |should be noted,

- however, that th as chromatograpiic—tecmTgye YRS VASY | t hough
resol ving the wax ’ér'%'zl n 50 total “carpofff § 0 1did not enabl e
. |
d

good resol uti on bepWEe€n Max esters g¢ontai hi : er of carbon

1 Cs . & &
atoms. For exanplle ) C?esol ution 1 4 [ é] wax ester and a
[err] wax ester wes—F@dlal%vely poorl 55 Ekanplel 2°865 giand of crude fatty
al cohol product whi@dmpheedtsivetaesolvedhj ect ed to transesterificati on under the
conditions outlined In Exanple 1 were distilled under vacuumin a sinple
| abor at or , 14big oithe vtxieStBrs &R ibientified SardBély & @PE:, Wt £ (b) 8- &4 ! &6l Wichhard @hor t
pack®d &eLeiThbsd dtdidis o thbugHl, by tredRSH df Hol? FB hrombidgraSHidieidftioR Bied) to rbpt6sent?
EP O 454spédiedl packed colum were 2.5 cmdiameter x 30 cm hi gh, packed
W th 4 mp)RRwesi @ alCN@kenol Mita CaJatlytagidar e summari sed in Tables 3 and 4
‘bel ow. Tl nxaaé yrsistersiof g Of.catkamdl withodC1@ faty adi®arigfa 01 .callarict #ileaiCR dattyoadil;v. The
QDDr evi at(e) omduraisiestors of 4 Gl2latkanbl withe C: b étty ackbandof & B stkanod with & Cr2 Talllp lacid; 2nd 5
Tabl € 3 HRa)dwtesenof a Ci« alkanol with @ Crafatty acidPr oduct Resi due Pressure (bar)
0.014 The ®suflg glotted in Table 2)wegrg gbtained using a Pye Unicam 4500 Gas Chromatograph fitted with
25 metre long Nordian NB351 FAME capillary column and with a flame ionisation detector. The carrier gas
was helium at a column inlet pressure of 2.39 bar. The sample injection volume was 0.4 microlitres. The
column was temperature programmed as as follows: 2 minutes at 80 °C after sample injection, followed by
heating at 8°C per minute to 230 C, whereafter the temperature was maintained at this value. The injection
port temperature was 250 ° C and the detector temperature was 270 C. A sample stream split ratio of 40 to
50:1 was used. It is clear from these results that, under the influence of the transesterification catalyst, the
methyl esters of the Ci12, Ci4, Ci¢ and Cqs fatty acids are smoothly converted to wax esters. It should be
noted, however, that the gas chromatographic technique employed, although resolving the wax esters in
total carbon number order, did not enable good resolution between wax esters containing the same number
of carbon atoms. For example, the resolution achieved between a Ci2 - Ci¢ wax ester and a C14 - Ci4 wax
estor was relatively poor.

e pchi eved b

50

- Example 2

665 grams of crude fatty alcohol product which had been subjected to transesterification under the
conditions outlined in Example 1 were distilled under vacuum in a simple laboratory distillation unit, the
boiler of which was fitted with a short packed column to prevent droplet entrainment. The dimensions of the
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10 : Tenperature up to [err] 141 - [err]  Not

distilled Wight (g) 96.1 . 537. 1 30.0 15

Tabl e 4 ANALYSI S Fraction .- ' EP0454720Bfore run  Product Resi due 20
Met hanol : trac‘e Unknown 1 0.84 C12
éllzaz\lek an epacked column were 251 cm X 90 94 Unkno w1th 4 m Raschig rings. The regmé §r 91
Unknown 4 summarised in Tables 3 and 4 Emime analy s E e again expressed as % wiw. Thg 47
0.33 Unkn abbre\gations used in Table 4 ar arﬂe thcf,ga used Unknown 6

0.46 4 - [err] Me Esterggggerr] Al kane 0.03 0.01

0. 0L Unknown 7 10 0. 60 0.40 0.04 C12 Al cohol

75. 34 59. 66 —30—Ct# jLL': Estet . —tTac

- 35 |1 forerun | Product Residye 0.2

- Cl14 Al cohol Pressure (bd§). |2¢lo14 29| 5013 lo6@ [err]] Me Ester

0. 03 10 - ——UNKNO T trace

trace Unknown 14-15 Tomperdturs qulg',\ﬂ‘gn 141-170°C | Notidiniea C16 Al cohol
3.16 8. 91 6.Vésoht @) r] V8. Est er | 537.1 300 0. 09 -

- [err] Al cohol - 0.29 0. 06 0.88 Wax Esters: 46
Cl2 - C12 0.02 - 0.37 Ot her wax esters

0.28 ® 0.8 81. 66 O her unknownRgple 4 0. 09 -

8.36 Because the transesterification catalyst remained active throughout
the distillation and pecausetie S0—10 Fcotros—were—prognessi vel y
renoved fromthe systembhby the distill LR ocedire the w X esters

r emai nigg in the di st Flaatbaon resi due werRoreofn i Brloduct oResidué 4r wei ght t han

in_the Starting mater ﬁ'lemad otner woray there|was coptrnuoug ester

I nt erchange anongst th psters duri ng wtl llatiop with progressive
| oss of the nore vol rzq\, as ty al cohol coyipongnt gof ofthe digtillate. 55
Exanpl e 3 The distillpy@bwi£si due of Tabl ggg 3]and 4 ywas diviided into two
portiong. One portion pRararsted to [erf] {& 2 ho_yfs wi t h. ngt hanol at a
met hanol : wax ester nof gnknadri ® of 20: 1 apd pbe '(t'her.pwbrtion s 13 EP O
454 720 Bl heated at } bamewnae tenperatufe amd flor the|same-tijme but at a
met hanol : wax ester rajt cg AanelO: 1. Upon queash ¢oobshg| analysges in %ww

wer e obt ai ned, using |t baknovs5 chr omat ogr iph2.86 t Tchni que of Exqnple 2, as set
out in 3able 5 bel ow | Unmowrttbr evi ati ons|i n0d&blle 5 are the-sanme as are used
in Tables 2 and 4. ThpCu’ Me Ester + Cis Alkane 0.03 0.01 0.01
. Unknown 7-10 0.60 0.40 0.04
C12 Alcohol . 75.34 59.66 0.30
: C14 Me Ester trace - -
35 Unknown 11-12 0.1 0.2 -
Ci4 Alcohol 10.24 29.51 1.50
Ci1s Me Ester 0.03 - -
Unknown 13 trace trace trace
] Unknown 14-15 0.01 - -
el 40 Cis Alcohol 3.16 8.91 6.86
Cis Me Ester 0.09 - -
C1s Alcohol 0.29 0.06 0.88
Wax Esters:
46 Ciz - Ci2 0.02 - 0.37
Other wax esters 0.28 08 81.66
Other unknowns 0.09 - 8.36

Because the transesterification catalyst remained active throughout the distillation and because the
lower alcohols were progressively removed from the system by the distillation procedure, the wax esters
remaining in the distillation residue were of higher molecular weight than in the starting material. In other
words there was continuous ester interchange amongst the wax esters during distillation with a progressive
loss of the more volatile fatty alcohol components to the distillate.

50

8 Example 3

The distillation residue of Tables 3 and 4 was divided into two lporﬁons. One portion was heated to
180°C for 2 hours with methanol at a methanol:wax ester mole ratio of 20:1 and the other portion was

13



anal ytical figures are expressed on a nethanol free basis. 5 Table 5

Portion No. 1 2 10 [err] Me
ester 32.94 34.56 [err] AlcoholEP048%220B1 0.13 [err] Me ester 4.48
4.88 [err] Al cohol 2.54 2.43 [err] Me ester 0. 56 0.62 16 '

[err] Al chohtol 41.27  42.75 [err] Me ester 0..33 traceag er rJo
Al cohol ea ?d gt\_—)the sarpe fg\p@(&%re and Jor_the same,fime but at a methanol:wax ester ratio of 40:1. Upon
n Tabje

(a) [err] quench 3pci>li anal sg%\?,ea ; v; ra Ixtalg sini:d, usir@ tﬂe/gas C“(S’,mgggr ic tf ehinjae of Example3,
e

5.17 (d) [BSe . ble-3 e Mo 528 A5 1P YFRY; iR ekles Zand 4, The
t hat , Xy f[:ag%]g?liﬁglgﬁ ith "The °3c?rr"f)°osa|"?'ifr8?1 %?fcs the resi due of Table 4,

treatﬁ’eﬁt wi th nmet hanol has effected a ?%%Sé derabl e conversion of the wax
esters to [err], fatty alcohols and to the nethyl esters of [err] fatty
acids. This conversion has, noreever—begr—efeeted—i thout the addition of
further alkyl titanate transest]ef9¥ondati dn dat %I y8t .| thus denobnstrating

t hat 30t he transesterification gaivlestet d 84 Yidsshlas survived the vacuum
distillation step of Exanple 2. &L aicokol 1.| A.13 pc@3s [for the recovery of
fatty al cohol or al cohols from|acik Mstegterrl|codi@ |f uagt) on contai ning a maj or
nmol ar anount of at |east one fdt¢yArbiwohql 2sad|{az@snor nol ar anount of at

| east one | ower alkyl fatty acijdcieMeaster Whiaxdg pr 08es|s conprises: (a)

subj ecti®ng the fatty al cohol frja@tiAlphol O |t41@Ts¢sR@Siffication in the
presence of a transesterificatidhsMeteateryqt 0.38 a tacest transesterification
zone mai nt ai ned under transest g¢ré#iAlsohd on JA%dit Baks|, thereby to convert
substantially all of ‘any | ower |akkydstefsat Iy aci §§ estgr present in the feed
m xtyre by ester 40 Hrterchagge—w-t—a—¢or r espondi ng anount of
fatty al’cohol or alcohols to | ¢uBCafrangl %2d| 18 wax ester derived from
a fatty alcohol and a fatty aci gi 1 Y

C
. 5 separdRi hg%88dul ting | ower al kanol
fromthe reaction mxture of st 12 "*py

¥
% ;gr sajg;on to yield an
i ntermedi ate transesterificati -ed=p Uot IniS¥ute t is at least partially
free frgmlower al kanol and contains a fatty al cohol or alcohols and a wax
ester or estlbgay besmen from thesq rgpultdithat.iin Lompgrisontwity thel eogipadition 1of tha trésjduelot Tabtd 4
and wax edp@montwith methanet has ffectedtagonsigerablernoniersion of the weeettass 10fGie.athi.(he prdoCieiCt
m xture ofé g"f d Wg}/i"@q‘}d °§‘P’§|°&ﬁ'20916.r e 20d Cracletty] asids.{Thistconyersion hass mpreever,
fatty al cgffth o °§<’9th'_<1' rthes lkyl dienste ranpesterifieation estalystothus demorstrating-thaty
aci d_ esper ™ "Aigstpriicytion caizldiciactivity has surviveg; the vacuisp dtiliation gtep af Bxgmele ohol  or
al cohol s, wax ester or esters; (d) subjecting the distillation residue
of step (cC 0 transesterification in the presence of added | ower 50

al kanol agd »QBro@esde?%el%éo%rkfoi‘ ) L1850l aRbNGRE frdma Bty SEHI racti in i
transest eri fhgatdndlint P BedShbid! @iy 8bnbi g iﬁ?%o%%g\pn%' FQ? 4[ (H:m Qﬂarglm
t hereby®to r&ﬂ%ﬁéﬁ%icﬂ‘ﬁr&cﬁ&&ﬁpﬁ%& esters to lower a 'l'<yf) atty acl % or
esters and t o (albcting ety diohdtireRiBR toStransélerfidinah Ez' J?&fbbgro? Glafifdsth i {o
al kaol from t keealyetach fiRitraedsiedf@tiod 20hd MBinfabd biktied dificatidhdof di{iﬁ,' Sbylipat
~Sbst ant i alcbiwert rsattahfialynall @58y BN tatty A6id Beter present in(the &bk hikture! B)Jester
: cohol interchahgaokiihl escoprashohdingeamothtiof katth alcbhol GrCdiddhé foQbweP hikahdl SdSo Qlwak he
| i qui d T esi duestefdesrtedfrofha)fattycalcohab entCaefaify gcidan over head product containing a
m xture of a Kk)wenaratingspbulting idwpr aliaing fromttier reaatiore sibxresof atepl (8) By vapoidativn e lield an
al cohol s and (mtqripediate tsansesterifi¢ation produictinidue thaids etlieast Rartially peeottars HwarCliandliang
to claimi1, wepPHans afgty pirehol prricohels anshe way estdtiiriestensal st eps:
pu (c) distilling fatty alcohol or fatty alcohols and wax ester or wax esters of the intermediate
transesterification product mixture of step-(b) to yield (i) an overhead fraction that contains the fatty
alcohol or alcohols and is substantially free from lower alkyl fatty acid ester, and (ii) a distillation
residue comprising fatty alcohol or alcohols, and wax ester or esters;
(d) subjecting the distillation residue of step (c) to transesterification in the presence of added lower
50 alkanol and of a transesterification catalyst in a second transesterification zone maintained under
transesterification conditions, thereby to reconvert wax ester or esters to lower alkyl fatty acid ester
or esters and to fatty alcohol or alcohols:
(e) evaporating unreacted lowsr alkanol from the reaction mixture of step (d) to yield a liquid residue
that is substantially free from lower alkanol; and
55 (f) distilling fatty alcohol or alcohols and lower alkyl fatty acid ester or esters of the liquid residue of
step (e) to produce (i) an overhead product containing a mixture of a lower alkyl fatty acid ester or
esters and fatty alcohol or alechols and (ji) a relatively involatile residue.

2. A process according to claim 1, which includes the following additional steps:
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14 heated at the sane tenperature and for the sane t| me but at a

met hanol : wax ester ratio of 40:1. Upon quench cooli ng, 1mum“lu| mum!l
wer e obtai ned, using the gas chr dEfa0 464 BOBL t echni que of
r

out in TabI e 5 below. The abbreviations in Table 5 are the *sarfe és e used
Lgsrgbl e and 4 The analgandc%r th%sn%lg%ae lrJIte ex res evglx gsrtleraratlo 0'3 free
o NE%‘%%{E?‘.L} S g ) e o
4.48

15 fdurds ard cxiedded on o °" ??’[ Alcohol 41.27 42.75 [err]
Me ester 0. 33 trace [err] Alcohol bles /- 85 8.16 Wax esters 20

(a) [err] 0. 02 trace (b) [er ] 027 '0.33 (O [err] 7.04

5.17 (d)[err] 2.52 0. 9825~ Hean n fromthese results

J

that, in conparison with the 2 Si due of Table 4,
treatmpnt wi th nethanol has ef tgciieskten CO284 de343bl e conversi on of the wax
esters to [err] fatty al cohol pCakicoha theo.me hyohsesters of [err] fatty
acids. This conversion has, npcCeoMeester beesqasefif dd8ejd wi t hout the addition of
further alkyl titanate transefCerAidohdat| ohscat @4gsk, thus denonstrating
that 30 the transesterificat| Gn Maestdyk i @5@¢t i0BRtly has survived the vacuum
di stil#ation step of Exanpl e RCisleohols [1 412 hr48@Bsls for the recovery of
fatty al cohol or al cohols frofCes Meestey kb @Fhel trdcealct i on cont ai ni ng a ngj or
nol ar anmount of at |east one f&sAlcoldlicohol-®%nd 848nf nor nol ar anmount of at
| east one |ower alkyl fatty a,wixeg;rer whi chh procless conprises: (a) '
subj ecting the fatty al cohol ot estefification in the
pr\_\e_usen’(?e of a transesterifi ca.ﬁ ﬁﬁ_ 1f al ysg gl rst transesterification
%2 il 1;’3?

zone mai ntai ned under transes§ g5 ns, thereby to convert
substantially all of any | owef (iggs er present In the feed
m xture by ester interchange nount of fatty al cohol
or alcghols to lower alkanol and to a wax ester derived froma fatty

al cohol andt eanfhetsegn tm these( results; thata inpompgyiserevithi the epinpositia of e wesidyp of T@h 4he
react i on URFARNYMEh pEthanols etiected o %H@PP‘%&Q"P’%WHS“W’@F gstermto %P-é-?‘ﬂéh? #dLre
transest é‘?ﬂV P‘cﬁ'}?{sﬁﬂﬁ‘l ’?%’Bﬂ@t‘ °ﬂ?’§<f’f and Cyg 5r°P‘i“’313| has, E‘é’e?"Pb

al I tra | U at
Lst“’éis;' "":(ém B AR pey ot i cva%'r'dmmgﬁ%@g Aea o gﬂxor

ester X esters of t he i nternedi ate transesterification product m xture
of step (:@E fo yield (I) an overhead fraction that contains the fatty

al cohol qr aleehe lfﬁ ﬁlﬁx SHaR) ﬁé&hﬂ 3t Li¥onbi F6m fa A A ONEF Frac%i% nid Bmdtr i d
ester, and ﬁbl&r)anﬁau P bl ) rieQbty' dicohdf ‘dfd & RiiHGF Jnélhrr%ot:ﬁto? ¥t 1895C6He QoweP Eiky! tatty

al coh015s R5H BK whish Broce8s cmphsssS ; ( d) subjecting the distillation residue
of step ( C) t(8) SubjGeRRE th Yty falcBdl r&tilor 18 tlahBstoHtieien MandhrostASEs ol tRWEEtomickRRO!
and of a trangyétan b fitst fdnbésrification| 2u6d miiMaifedSME& MWendesiaricAlion Bontitions Ahéréty tgONe
mai-nt ai ned urdmvert Shbstantially al bRAEIGWE raik{li @t aciNedtdd Pidsbrit M the fodtemiRide tyOester
reco nvert waxnterstiagge with socivespending amouve lof fattykaitohdl at 'alyohals itallowertaikanol and to a wax
oster derived from a fatty alcohol and a fatty acid;

(b) separating resulting lower alkanol from the reaction mixture of step (a) by vaporisation to yield an
intermediate transesterification product mixture that is at least partially free from lower alkanol and
contains a fatty alcohol or alcohols and a wax ester or esters;

(c) distilling fatty alcohol or fatty alcohols and wax ester or wax esters of the intermediate
transesterification product mixture of step (b) to vield (i) an overhead fraction that contains the fatty
alcohol or alcohols and is substantially free from lower alkyl fatty acid ester, and (ii) a distillation
residue comprising fatty alcohol or alcohols, and wax ester or esters;

(d) subjecting the distillation residue of step (c) to transesterification in the presence of added lower
alkanol and of a transesterification catalyst in a second transesterification zone maintained under
transesterification conditions, thereby to reconvert wax ester or esters fo lower alkyl fatty acid ester

or esters and to fatty alcohol or alcohols;

(e) evaporating unreacted lower alkanol from the reaction mixture of step (d) to yield a liquid residue

that is substantially free from lower alkanol; and

(f) distilling fatty alcohol or alcohols and lower alky! fatty acid ester or esters of the liquid residue of

step (e) to produce (i) an overhead product containing a mixture of a lower alkyl fatty acid ester or
esters and fatty alcohol or alcohols and (ji) a relatively involatile residue.

P

50

85

2. A process according to claim 1, which includes the following additional steps:
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or esters and to fatty al cohol or al cohols; (e) evaporati ng unreacted | ower
al kanol fromthe reaction mxture of step (d) to yield a | HI iﬂ

that is substantially free fram | oRR0 48478081, and 55 ”"]“H "EIWH IImIIIuJ
fatty al cohol or al cohols and Iovver al kyl fatty acid ester*ort estefs ®f ’the

miture of a | ERAG iewt sttt f Pog TP nLE Ry sins for

o gttmtﬂettttdt;g@fgh e s
720 Bl (;0) adr’q,pi) ol'la of

feedst ock conpri'sing a lower a atty aci d ester and (h) subJ ecting the
resul ting g atgicBss decdiinl 19 8RIRAT é tr%mt B |@wm6hclﬁé)%§b%fehﬁé&|oﬁ QEGlyst O biep! (§)iid h alkyl
charge of a hyRd@@genation catal yst and mai nt ai ned under hydr ogenat i on
conditions thereby to yield a m xture 5 of (1) | ower al kanol and
(2) thed adt W podoesshatordifigtdtany bneGdt claim@[1 1 3,)in wBich the [rarsestarificationCcatalyising stop (d} isai m
1 or claim2anakylttanatdd t he transesterification catalyst of step (a) is an
al kyl titanate. 10 4. A process according to any one of clains 1 to 3, in
whi ch the &r &mestsactdrdingtd pmnone af cdingst tock ingwhish the difernediatentransdstefificaiion greduct of 5
A process &top ) isidislleddn fep(clovithoud prior feppration Df the transesterificatianccrtaly $t gherefrom.
internmedi ate transesterification product of step (b) is distilled in step
(c) withou® prrresesssasseiding fony gre efirinings ‘aﬁs%ﬁ‘t"é\'th‘h%'!ﬁlt"ﬂ Gepidue, phtepse) i Histiled om
15 6. A procé&®e “h‘ﬁ'ﬂ‘ﬁ‘l"(ﬂf‘?i@eﬂa@“%ﬂﬁ?t'\ﬁrﬁ’é"%?‘e’@?a&?ways‘t‘@'@°mr n which the liquid

resi due of _ste Is distilled pI’IR ep rat on
Vi n hlc y nyol
PR b Mj ,mg,f"%t*"”“ i g'%ae?" bty aig?@ o

20 re5|due 0 B 1"3 is recycled to step (c) to provide
transesterpfiy f f f ' e.
Lran procebs's n;ﬁ o Hgogéufaotxgu iml 0 o2, bt aﬂlicttn%’dat sabiodio Al Gl dreloF ¥ 53R ol
transestgerification catalyst of step (a) is an alkali netal al koxide. 25 9.
A process §Cxrébesihckdiding 18 ickiml1, claimad éNcidin®d, intwiidhiReGrandeBtonidation cdtdhRst of step (d) is
transesterlflaﬁan(anmak&idyst of step (d) is an alkali netal al koxide. 10. A
process according to claim8 or claim9, in which the internediate
t r ansest er 16, iAc@bdessacpording 10 tclaii & brLoizim 8(n which hé infinsgaliafeltiansesterifiaative drotiltt mixyle a
bed of an aciotistep (bpis pesxsed shmapgh aded nf ancacidiziion exghdngs re}in aontkining -SCECkdEr €3O t O
neutral i se t lgwupd tabutralise thalalkell hesal ialfexide ipriayito the distilation step (). at i on step (c).
11. A process according to any one of clains 8 to 10, in which the liquid
resi due of TstAsoqess) adcerding tosamy opg plotiaims 8 th iy Whiefy-the, diquisi resisiugrof Stee Helriy paspasksi n
cont ai ni ng [é?"‘?ljgh aned efran acidieian gxchangs resiy cartzining:SCxtbandiop-CROH groupgjojngytalisedhe, |
hydr oxi &% prlal!ﬁ"' esa'f*mowgmrm ?F'ﬁﬂ'ia@t‘é‘ﬁp@f) 12. A process according to
any one of recedln ster or esters

| @9 o e gt iy sl 1 6t e ol ] i o

is or are

Pat ent anspr é"%hy r"b‘?‘f“ci'ﬁ'?e pRPIFOE Y™ ‘W Fett al kohol odor -al kohol en

aus.-ei ne{ ﬁrh%l#m éf raktion, die eine gr6flere nolare Menge weni gstens
ei nes Fetta §°hd eine kleinere mol are Menge weni gstens ei nes ni ederen

Al kyl est er $. %%Fen Bt éeﬁﬁmﬁrﬁ v&pHﬁéHhol oQ&-' -alﬁyﬁ%mg eﬂg Fettalkoholfra‘d;'al tﬁé ine gréBere
Fet t al kohol f ffyghd MandeNwérigdtensVBinds PétARSholsThat Siel RBIRefE InfthaleS ﬁfeﬁHeSwérﬁbsﬁhﬁeuhes
ersten unter nldaag,t,qkyw's{éfggﬁ@m“mm galaghinRpen Unest erungszone unestert
und dadug ch | may@is estalkbriolvaitioRin| GRgénwartl6iids Umesterungskatalysators in einer ersten unter Umeste-
rungsbedingungen gehaltenen Umesterungszone umestert und dadurch im wesentlichen alle in dem
Beschickungsgemisch . vorliegenden niederen AlkylfettsBureester durch Esteraustausch mit einer
entsprechenden Menge Fettalkohol oder -alkohole zu niederem Alkanol und einem von einem
, Fettalkohol und einer Fettséiure abgeleiteten Wachsester umsetzt,

50 (b) das entstandene niedere Alkanol aus dem Reaktionsgemisch der Stufe (a) durch Verdampfung
unter Bildung eines Veresterungszwischenproduktigemisches abtrennt, das wenigstens teilweise von
niederem Alkanol frei ist und Fettatkohol oder -alkohole und einen oder mehrere Wachsester enthilt,
(c) den Fettalkohol oder die Fettalkohole und den oder die Wachsester des Umesterungszwischen-
produktgemisches der Stufe (b) unter Bildung (i) einer Kopffraktion, die den Fettalkohol oder die

56 Fettalkohole enthdlt und im wesentlichen frei von niederem Alkylfettséureester ist, und (ii) eines
Destillationsriickstands destilliert, der Fettalkohol oder -alkohole und einen oder mehrere Wachsester
enthélt,
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Beschrckungsgem sch vorliegenden ni ederen Al kylfettslur er durch I
Est eraustausch nmit ei ner entsprechenden Menge Fettal kOhamE ﬂm,,mw U
ni ederem Al kanol und ei nem von El?ﬁéHRQBhI kohol und ei ,’!ﬂml
abgel ei t et en Wachsest er unset zt, (b) das entstandene ni'tder e *

Al kanol aus dem m s h durch rda fun nt er

Bi | dung ei ne(g) ?%z?ﬁ'gﬁpﬂ % ch 3 e n %‘} e:':”el o "Yst ens
teil weise Voﬂi]n Jzo f° éﬁ'u ' Ig Q & und
ei nen oder o,engj

Fet t atkohol e( i t ni blﬁsm ISfas &ﬁ R El?&él’ tﬁifépﬁﬁh'ung eines
pragukt gem sgybgson RBkstanded Gerdamprt, HaF ﬁfwe@édtlﬂhﬁﬂgre( oh niBddién Almglfitrtﬂalit on, die
den Fett al kof®stMdRdi ol SalkeRble und niederbiEbdehikdohPAIR &Rk ReYstor aaadmssfeemm&&m i chen
frei von ni eqgrdemsike ) luftbl BitAg BFS bifds Kdplprodulié] dab ieln @ériSth aus einem niederen
Desti | | at i onekylssissiredsls ot Sbétérh | b t Fettélihol Fetloi adiNeRdNshl erfelift) undh (il Biheé Gelatind

ei neneoder nunfdichtigen Wickktaretes dastiliort hAl t, 15 EP 0 454 720 Bi

1111121 212001 11 I I'l1lii (d) den DestillationsrUckstand der Stufe (c) in
Gegenwarz Vefahren gaeh Atsptusin rdaedie folgemdah kiskilichenBiufen umgast:

Unest er ungskiax Misshyeg dessMaterials dee Kopfpredukts dercStufe (il mij sinewi niegerag) Alkyltgtisiinleestaren
zvei t en Unestnthatendpacfinsgiereataligibé er t und dadurch den odor die Wachsester

zur Uc¥ zu nl@()‘éﬂdéqudk repulijorendan Gamischas imejaar Hydriggzanendie pige Ghargedivdrarkatslyed- oder

- al kohol en UiAfs @Attt “"tef “Yd"°§ '"QWQﬂ'Ttg"Elﬂij%%f‘z%‘bQ'“?W &omisely apg (13 isderems dem
Reakt i onsgerﬁ“&aﬂﬂ “Eﬂa@‘@(ﬁ?‘@"‘? raktpn & Sife®ung ei nes f1 Gssi gen Ruckst andes

Fet ?ZFE o R ARBTER L 50he g P iveriresrbir o (4 b AbapieL &t o
des f Usﬁs ggﬂh &ﬁteﬁg&ﬂ?% ﬁ]rcheS]i 'ﬂ E'3 gege 9& me@ekﬁ%%lésg% 3 %?u?e em

Kopfprodukéﬁw M SCI aus ernerncm ederen SR P o dor
-estern un ettaftkohol odor -al koholen enthalt, und (||) eines relativ 10

unf | Uchtg, g@éHaRibl Ksth a.naﬁaerciﬁﬁiruché § 65 14, in e é(&rm%fangs%&he,ﬁ%m& W 'Sude pfiRs di e

f ol gegden eufsé&ahde%m&.gsw Rund Wb Urhestehyskiipsalor tastilRi whit er i al' s des
Kopf produkts der Stufe (f) mt einemniederen Al kylfettslureester

ent hal t endesifahrom Asth 2iverh @bl Alspridhd 11K 5, in dem §dn Riudsige IRUEKEtDdeH Stifel (B)Sihl Stuteqf) ENdeEn
Gemi sches oline @drhedige Abtdhnuag desiUmestdiufgskitdhSatols dsglertlyielk | er kat al ysa- tor

enthalt und unter Hydrierbedi ngungen gehalten wird, zu einem Gem sch aus
(1) ndoedfer Verialikbik azob| einemddet Ahspdiehe [Fedist G bkiodeoi Wenigetensein deil dest relbily nfidchtigen

Ver f ahr en Rlabstands derr Stafh (Ll incliroBtufB  (c)izwlickgefifitewird Jnm Ser Umegerksialaiysalerdir déer
Stufe (a) Einsstz/p dgyjetston Ymasteringszonen lipferver f ahr en nach ei nem der Ansprtlche 1
bi s 3 i n dem der Unest erungskat al ysator der Stufe (d% ein Al kyltitanat

i st. ByeYariahipi Aach AoRPrush e pHeH BRSPS Br in)demeder Uniesterangsicatplygatpn dpg Stufe (a) ein

Ur m)s‘t5er un@'ﬂ%?‘é'@f‘f@f‘f’p‘?‘odukt der Stufe (b) in 25 Stufe (c) ohne

vorher| enn g des ster atal ysators destilliert 6.
Ver f ar dh Tk R é\??"é@ﬁg’g o Azepl .o %érljﬂfemgqsggéa'mmand
der Stufe cf)ﬁ" ? ff%e vorherige Abtrennung des

Umesugr qg% B % ﬂt %S&del k.u ubh w.n%am%ﬁs in Jggg{y J}\ sGeqg, der
Anspr(1lc o (1) Riu g ﬁ%ﬁl (3}‘ obﬁ lgen
RUckst andsg, Shorsh YEiite il h:ﬂd vo.Z&éF b&gﬁﬁkﬁ sttt (c‘}"kJ
Urest er ungskat al ysat or far den E| nsatz 1 n der ersten Urest erungszone Zu
| i ef er n.118veridséd Adeh Bierh A ANSHIGING 8% 1b, MARM danfﬁ.@&blﬁﬁlcashnh Qleldﬁﬁfb%Burch ein
UTest &1 ungetipdinek ¥auménytie GRIpp& SO§H (rlodér -BO8A enthalterol @hbraBiakkdnhathkrass JAieitett .
Ver f ahr en wiat; bm AasKkalrGétallhydraXidSor dee Destillafichsstuié\fsfureatialistaren N dem der
Urest erungskat al ysator der Stufe (d) ein Al kalinetallal koxid ist. 40 10.
Ver f ahr de. YexighrenAnaqghr elsdm Serovbehergéhengenu Afisp@ichel, in demdaaoder die niederen Alkylester
‘Unmest er ungMethylestsh istizwosihelung indematas tiedere Alkanol Methanol ist.

50

Revendications

1. Procédé pour récupérer un ou plusieurs alcools gras & partir d'une fraction d'alcool gras contenant une
quantité molaire principale d'au moins un alcool gras et une quantité molaire secondaire d'au moins un
55 ester alkylique inférieur d'un acide gras, lequel procédé consiste :
(a) & soumetire la fraction alcool gras & une transestérification en présence d'un catalyseur de -
transestérification dans une premiére zone de transestérification maintenue dans des conditions de
transestérification, de fagon & convertir la presque totalité de tout ester alkylique inférieur d'acide
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Stufe {b) durch ein Bett eines sauren, die Guppen -SOH .
ent hal t enden | onenaust au- scherharzes geleitet w rd um dmmlm lnfﬂﬂm”“, ‘
Al kal i met al | al koxid vor der Destil| EBO45#4d3@Ble (c) zu neut ral Fsi 'ere'n s11 .
Ver f ahren nach ei nem der Anspr Uche 8 bis 10, in demder flssi ge RUckstand

d St uf d |
u(raurtll Oégre_(ctg%}Purc ﬁa}“ mg%} }%@F nes r%nréc'gfﬁ%feﬂ g:? ISIUHQJﬂfﬁImé

n I' 9
Al kal i net al | hygﬁ g ZU nheu ren
Verfahren nach b?b% 1ah &Gﬁ‘jﬂ @mp“d‘é Sonsénﬂn SEAnShE Lot Ede
ni ederen Al kylﬁg % E,!‘)‘"]é"g&i@er mtbnﬂéd@i?ev\ﬁe p'?bdi} nkd3t6REHRo AREIAHGE G&! & moins
Al 'kapol ~Met hangirielishent, @ 48! 1@REHoP RBrickr oPEcHBer tn BO PlusibiS UBSHisSHras Bt lou
pl usi ours al COﬂhsfieu&reaﬁrsEba@fﬁﬁnédeé d' une fraction d'al cool gras contenant une
quantite nol ai {cpa [fstillRe lelsal 16s glecdls grRiah %o oleSbeR® bargHfirikfue€tiu HBRngLiRBrmétiGire de
nol ai r e secondproduts de PensdstBifitation ide Bétape (b) pesiobtenial kyl i que i nfdrieur d' un
aci de gras, | equplungfragiordde ttenqui Tortiont (Id pu &salvaoie ptas et bl ebsealisllentant etemptal de
gras a une tr andesterdikylique mtériend'ecidegraésence d' un cat al yseur de
transest ~rifi cat(i)am rdsidvsdeudistiliaior corhprenantameouchiustepra rifcecls gras Bi waou plusiaursi estersnue
dans des condi t irareffinidesstr ansest ~rifi cati on, de fagon & convertir |a presque
totalitd de to(@ aesgyregtireglp I{éﬁ'q“cﬂQé"slt'H'm decl$tape)(q) @ i@ tragpestérificgtion) e présepced'EP
| 1ILPS 1111 seikajquiée d'giqana) jnfddeys ehid'whgatalyseys de tangestésficgtion fansyng dgiaiémg zone
dchange rdci pr %t?@sqﬁgﬂ%@pm@%@nﬁﬁ@ ‘ifil!f’étf?f"? fe-transgsiégtication. dafacon & rerenysyii le
pl usi ours al co®}l & ANt eSO RY PlUsiRY %P‘?‘%F‘k‘@fw"é i “’%gf‘%\?"sﬁ?ﬁﬁ M ¥ Yue
ddrivd d' un aI j‘S ?i%g 8: d' un

0 emr

react|onnel ﬁ{cil:?:' tgi?eer? E}Eﬁggtfw §§:ﬂ:’ a‘?ar'te la’%%?é’ﬁﬂr
£t ﬁ(ﬁi'ﬁ e i

de_b fa e
transest ~rifi Oé;dl e“|'r golét'b;' &qgou ! 193 B ¢ eﬁ)rg(aq}f{hésxgeg u résldu
" al'canol i nf dt (5 R pl%%mt é@da{enmupméumgualuﬁu auééurs%%é ok Rfiosihicdls Qldoices
pl usl eurs est er sk @l buPIsHeES alcbdid gras, 6t Stil | e ou les alcools gras et
le ou | gs ester s(.)p,amfdmgut.mt,{gyvaﬁi ange int er nbdi aire de produits de
transesterification de |'6tape (b) pour obtenir 10 (1) une

fraction de PakéiséGelbn aGsVerdiation1Lqud tomphsid Rls RPdsSuppléhbnaites@bisisiatzent i el | enent
exenpte de |' el arméldngsr auqmetdrian fdir predult o' téte idd d'é@pa$f) wet chiatge )compretiads uil estele
distillation cakpqueidéburdunacidpgrassiedur s al cool s gras et un ou plusiours
esters par af fi th) §sasmetiedy mélangeipbiet & end kydrogénatitn ddas whe Fond d'lydiopénatibe cohtértastpe
(c) a une tranvesh@ge @'un catdlyseur dthygrogépation et midintence tahs les conditiopg divnei hydrogénetien.t e
d" al canol i nf ~¢4 tegan Zeebtenirivn mélangsl (& alenpol infésiewreed (2 86 fai fragtion Gleodl gres da fiétape
deuxi eme zone @k transest~rification maintenue dans des conditions de
transestdrifica |on de fagon a reconvertir le ou |l es esters garafflnl gues

en un off pFusl olog jatpyendigali Eg@ée"f”l’ﬂ‘qa?qne?uF'@squ% jegratalygaun do fransespprifigation,,

pl usi ours al 6’86 t%'” g¥.un figRatecd'dyBoorer du m-l ange reactionnel de |'etape

d I"al | t bt d

i de i B gggﬂ;% \Biiih spegony ESHent g o geipeuEll fpiipeies’
oo

S el
distillgr Ie ou ' egPy ras e Ie ou les esters alkyliques infdrieurs
d" aci des O apygdsls’ salh (?‘U«Lel &lﬁﬂb fo d6s tovénbiedtiBns Ph £ Udhs BRF ! rocﬁ:lt)mtémlgiétgddé' t
de tote cont ghaBdeEtoR ) 65k d?éﬁllé)bdﬁ h &wes(c)esiﬁse&usen eré fgurs
d' aci des gr as,atgysegt ddm,a.qggst&k.égabrpur s al cool s gras, (i)
résidu rel ati venent non volatil. 2. Procddd sol on I a revend| cati on 1 qU|
conpr engs | &s Pebc@iaasion gl BRI ded FoveriitatioRd AALS, ddnd Jeqlel NEKEINDRIUIAE de MRERI ()AL
du produit desthistliédians r'éapey)sarnsiquenl Bicété haprésabbaiiréia aathlysetr defanssstérifikatibn.que
I nf6rieur d un acide gras ; et
7. Procédé selon I'une quelconque des revendications 1 & 6, dans lequel au moins une partie du résidu
relativement non volatil de I'étape (f) est rocyclée vers I'étape (c) pour fournir un catalyseur de
50 transestérification destiné & étre utilisé dans la premiére zone de transestérification.

8. Procédé selon la revendication 1 ou la revendication 2, dans lequel le catalyseur de transestérification
de I'étape {a) est un alkylate d'un métal alcalin.

85 9. Procédé selon la revendication 1, 2 ou 8, dans lequel le catalyseur de transestérification de I'étape (d)
est un alkylate d'un métal alcalin.
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30 v (h) a sounettre | e nblange obbonu & une hy dro nati on dans une
zone d' hydrog6nation contenant une charge d'un catal yseur”ﬂﬂﬂ?ﬂ"ﬂ'Nﬂﬂl"ML
et mai ntenue dans | es conditions EP@AS4[A2@Bdgdnati on

nelange (1) d'un alcanol inférieur et (2) de Ia fractlon al céol gr'as de
rev:K%cat

6t ape ( a Proced6, s n |la
'ca@"?*’ S iyl
s ool éﬁ% S e
ape est un

3, dans | oq cataPuseur e {rans est
titanage d' atkyle. 40 5. Procédd solon I’ une quelconque des revendi cations

1 a\g d S Ploo&lid Qbion Funb Gikitidhdue 'dBs RUdMBIEAIBS €2 96 dblsARRESE resibid liduidb 'd8 Vs
| ' 6t ape (b) ea%hvoqé '5 Ttth:E%n(*?-H:%neﬂé SleYeRanféube §'él%ﬂ§ :aai%éﬁwaif d6y &f’@usdm ﬂf@ﬁgl e

separ6 | e catcOH p&k heuttRlisbrIARIRS &G héth iafeatiniaGint l'éﬂa?e Be diftiigien @ selon | une
guel conque des revendications 1 a 5, .dans loquel le r~sidu liqulds de

| ' Nt ap@ (12) PRB4dEHebh il'LteCqudRtimué 'd6d AREndichtions pracidepest Bani lbquell IsidLl o led sl €
sdpar 6 | e calkylibyes nfdriewlesdnt dos saters méthfliqaest Falvanol ifféridoe étare tkométizdnain | ' une

guel conque des revendications 1 & 6, dans | oquel au noins une partie du
rdsidu relativenment non volatil de |'tape (f) est recyclde vers |I'Ntape (c)
pour foumr un catal yseur de 50 transest~rification destin6é & 8tre
utilis® dans | a prem bre zone de transest~rification. a Proced6 solon |a
revendication 1 ou la revendication 2, dans |oquel |e catal yseur de
transestdrification de |'6tape (a) est un alkylate d un netal alcalin. 5s
9. Proc~dd salon la revendication 1, 2 ou 8, dans |equel |e catal yseur de
transest~rification de |'6tape (d) est un alkylate d un nbtal alcalin. 17
ER_O 4%4 720 B1 [ rrrrrrr111212 11121 11111 11111 10.
Proc~dd selon Is revendication 8 ou ; dans iequel Is nelange interm-diaire
de produits de transest~ri- ficafion de |'4tape (b) est envoye a travers un
lit d une resine echangouse d'ions, acids, contenant des groupes -SCaH

et/ ou 5CO0H, pour neutrali-ser |'alkylate de mtal alcalin avant |'etape de
distil-lation (c). H 11. Proc~d6 selon P une quel conque des '
revendi cations 8 a 10, dans loquel le rdsidu liquids de |'etape (e) est
envoy4 & travers un lit d' une r~sine dchangeuse d'ions, acide, contenant
des groupes -SCaH etlou -COOH, pour neutraliser |"alkylate d' un ndtal

al calisw avant |' 6tape de distillation (f). 0o 12. Procdcd selon |'une

quel conque des revendi cations pr~c~dentes, dans |cquel |'ester ou les
esters al kyliques inferieurs sont des esters nethyliques, |'alcanol
inf6rieur 6tant | e nmethanol. 16 20 25 30 35 40 45 50 55 18
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