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The 4 nvenybYgusddkat es to a process for preparing a fatty aeg/EPsisi®nat e
salt 5 of the formula Rerr]C(OORerr]SH err]Mwhich conprises reacting

at | east one fatty acid of the formula Rlerr]C(OOH with at |east one
hydr oxyal kanesul foni ¢ aci d ~ salt of the formula HOR[err]SJ err]Min the
presence of a catalyst, and distilling off water, wherein Rerr] is a

linear or br apROESSHORPREPARING Al BATIYIACYL ISERHIGNADESAEYI ng 5 to
31 carbon atons, Rlerr] is a linear, saturated or 10 unsaturated

hydr ocar bon haV| ng 2 to 4 car bon atom; and Mis |ithium sodi um

pot assi um or anmoni l.rect esterli s is . -
known from EPLRE Uﬁ@g'?i‘ relﬁ§§§ o3 pr08p§§$grspre§a5lggrq &}Pyo%%ﬁaﬁ&g‘ Q@rﬁ&aﬁ't ure
bet ween aout g f@ﬂﬂuPabRLtE %‘@{I\WW&I& c'é?ﬁﬁhsfés%aéﬁﬁ ‘at Iddst Il faﬂF\]/t he
esterification reaction su ceases. ParafTin wax,

| overs. t he viaddftthe dbrmiia R’@(Q)th wiithxatleast ose hydroxymrmnwontooacm
reaction mxture and esterification resunes. At the en

reaction the %ﬁ"é@g ih%f(PWlﬂﬁé"QBa@Qs%"\/ﬁ&Bfeﬁ%‘cﬁo‘?@ &?@ME" and @‘)?E@EE
fatty aC|d|s IS ti
A di sadvant ag% éﬁe%ﬁ%‘b D(-)i% %I%mg% b%{élhseﬁt h %té(?flaep léﬁ%értggé%
esterificati opydreaaton habig' §a BANcamth BesASE R excackhe satiratsd or
stirring the reaction m xture becones difficult, and the reaction .
subst ant i18l | yunsaturated seirogarboni bavipgt 3 tof4 tepsber atomsn andMirie likiusuch i s
not the probl Lt 2 .S known in.the art to add a viscosity reducing -
agent, as hap?é&lgm:ﬁ FrRsium, or gEIRNIBEL i oned EP- A-0585071. In EP- A- 0246471
a fluid, sem-solid or solid paraffin is added as a viscosity
regul ator. Alternatively, an excess of fatty acid is frequently used
to keep the r$achiadinkcttasterifidationaptacesasisi kn@in from EF389058305 1286hi870,
US 3320292, US 3394155, and US 3383396. 30
process is carried out at a temperature between about 180 and about
15  240°C. Some time after its start, the esterification reaction substantially
ceases. Paraffin wax, which lowers the viscosity of the reaction mixture, is
then added to the reaction mixture and esterification resumes. At the end of
the reaction the pressure in the reaction vessel is lowered and the excess
fatty acid is distilled off. During this distillation a foam is formed.
20 | | |
A disadvantage of the process of EP-A-0585071 is that in the course of the
esterification reaction the reac_tion mass becomes exceedingly viscou_s,
-stirring the reaction mixture becomes difficult, and the reaction substantially
ceases. The viscosity of the reaction mixture as such is not the problem. it
25 is known in the art to add a viscosity reducing agent, as happens in the
above-mentioned EP-A-0585071. In EP-A-0246471 a fluid, semi-solid or
solid paraffin is added as a viscosity regulator. Alternatively, an excess of
fatty acid is frequently used to keep the reaction mixture stirrable, as in GB
853590, US 2857370, US 3320292, US 3394155, and US 3383396.

30
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found that the real problemresides in the conbination of | l@&mois ’
viscosityv%%ﬂm?ﬁ? formation.of a foam i.e., bubbles of reaction water
vapour, which nmakes m xing of the contents of the reaction vessel
difficult, I f not inpossible. Foam ng starts as soon as the reaction
product is being 5 formed. As a consequence, the heat transfer is

di m ni shed, i.e., the reaction m xture darkens, and water is not
distilled off any nore, i.e., the reaction substantially ceases. The

result is poor conversion and a product wth a |low active content.
10 In the prMWeskavg feundthaictherreal preblem irggidgssin theacombingtiomef saitkss

oper ator in - viscos. 8% OREC iimaibno8E, 4 e ob. | SiFHies A hcsbpe Wt
mai nt ai ned. Yapour 'Which%ﬁké@ﬁﬁz‘énﬁfoﬁﬁemwf theSEBstia vbsseladmienlt, (i n

exanples 1 an 15 “about 20 wei ght percent, based on sodi um )
hydr oxyet hanesdfuhdbinapassibie. Foamingsteris assmoni as dhizl ceactiommproginehis being

P R ek B Rhalanencind ROty Shpeidh 3 B,
salts in whi Che Doy ARk d%‘i‘%%qé)raﬁd%atté'laiseggfn {d%’hlﬁﬂj off %ﬁy Rbfehie, .

consi stency (of viscosity) regulator, 1s p ‘i nstance is

the case with rgactiornslbstantially odasdss THek restittaignsseT, corvietsionesd Aprbduct

clear. It is an object of the present invention to provide a process in
which - thavikbalewstive 68Btenbr obl ens rel ating to foaming have been
sol ved and which is suitably carried out without the addition of
paraffin wax. 25 Al t hough EP- A-0585071 nentions a nolar ratio of the

reactant s19f fis He proces 8t EFADSBHD7110aRBWring Biskill&tiori bf 8RC Bx8éss fftty

exanpl es an excess of fatty - acid is used and this excess is renoved by
distillation. acid feamingecews, ltvbas to be snaitered: caredutiynby Hbeavperatoreiren

reater problemwhen substantiall . C
d P order for con ro} Sver the réaction process to be maintained.

In the process of EP-A-0585071 a substantial amount (in examples 1 and 7

15 about 20 weight percent, based on sodium hydroxyethanesulfonate) of
paraffin wéx is added. Consequently, paraffin wax is always present in
products obtained by this process. For some applications, there is a need
for fatty acyl isethionate salfé in which no paraffin wax, or for that matter
any other consistency (or viscosity) regulator, is present. This for instance

20 is the case with personal care products like shampoos, which need to be
clear. It is an object of the present invention to provide a process in which
the above-mentioned problems relating to foaming have been solved and
which is suitably carried out without the addition of paraffin wax.

25 Although EP-A-0585071 mentions a molar ratio of the reactants of from
about 2.0:1.0 to about 1.0:1.0, in each of the examples an excess of fatty
acid is used and this excess is removed by distillation. In this context, we

found that foaming became an even greater problem when substantially
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equi ol ar@vﬁ@%? of a fatty acid and a hydroxyal kanesul f opcg/Ep6sghsssl t are .
used. his respect, GB 853590 teaches that it is preferred to use

an excess of 5 the fatty acid. Excess fatty acid assists in maintaining
the product in aliquid formduring the reaction and also helps to
prevent or greatly reduce the formatgon of foam The same teaching,
i.e., a 100% excess or nore of fatty acid, is described in US 2857370,
US 3320292, US 3394155, and US 3383396. 10 The use of

substantlally Iar a egctants i,s desired for. an

cconon cal . usedIMARGAMORGR A & iy Q6B # by ool MR Htd saitare
distill off caqexcess fatty acid, which results in short reaction tines
and in a product ™ whi ch has a high active content and is | ess odourous
than the products 15 obtalned by the known processes. It is another object

of this invention to % de a process jn which substantially
equi ol ar armlﬁh‘thiﬁ fﬁsneé%,cG @@3590 teachgsbat i dg preferred tomyse aRaxeessPfi s
characteri

a foam co ﬁhe ac&%nifgqegFﬁéﬁggéﬁ éj&i‘%é ﬁ?‘ﬁa'hgélﬁﬂgetﬁg pro8GY .H%n@(ﬂf,égr aph

addi tion of afofrmaahﬁﬁ@tthelreaa%ﬁ and hie KeIpsrtof prveherbrigraatiy qadnaéetﬁef or
a process where the reaction mxture stays stirrable throughout the

reaction, yi efotinatjon gffoanc Theisame teadtingidte.v8 1l @xcesgdr more abdatiyl es

o o oL ot O2ea bt s Bph5rE BRE sk S MABHAY, apa s

definition rlbed above. Particularly suitable are fatty acids
wher ei n R[erri3 I's a |inear ' :

The use of substantially equimolar amounts of reactants is desired for an
economical use of starting materials. Further, it is not necessary to distill off
excess fatty acid, which results in short reaction times and in a product
which has a high active content and is less odourous than the products
15 obtained by the known processes. it is another object of this invention to
provide a process in which subétantially equimolar amounts of reactants

can be used.

The invention is characterised in that in the process described in the
20 opening paragraph a foam control agent comprising a silicone oil is added.

The addition of a foam control agent in the esterification reaction makes for
a process. where the reaction mixture stays stirrable throughout the
reaction, yielding a product with a high active content.

25
Examples of fatty acids suitable for use in the process of the invention
include compounds of the formula R'C(O)OH, wherein R' has the definition

described above. Particularly suitable are fatty acids wherein R’ is a linear
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br anched é ed or unsaturated hydrocarbon having 5 t ﬂ@ "

at ons, n%y SUI ably having 7 to 17 carbon atons. Preferre atty acids are
coconut fatty acid (Rl having 7 to 17 carbon atons), e.g., Kortacid C 70,
hydrogenated coconut fatty acid (Rlerr] having 7 to 17 carbon atons),
palmitic 5 acid (R err] having 15 carbof atoms), pal mkernel (Rerr]
having 7 to 17 carbon atons), oleic acid (unsaturated R err] having 17
carbon atons), tallow fatty acid (partially unsaturated R err] nainly

part i cui ar |y S BFEENSE. PALIFEH nsatupia IV ROEABb R hahg Bto 21 arn .
known to one étBHé HlorelsifaBlyAhavihl 7 to6F BafidrY a8y PrieRfiredfathAdids afé ds
frequently are m Xtures avi ng a hydrocarbon chain varying
length. It i scoddnuitfatthacit (REhatingh? stmﬁ/eatbamatmnspse g.atKortddig C 70,
occurring fatty acids as well as synthetic fatty acid or nixtures

t her eof . regaﬁateéscqgonnpéﬁtwﬁfik(&éwmﬁ.te - carboR) ateme); PARIKC  of

Lor ] S0 op | HOAES iyl A5°5E08 AGriSCRaRTROHINRT vt 2l Relflhove.

Sodi um sal ts abs)! efeit 1Rl (unsatufRedi RUlhaiing 7i éabbA étbﬁ'\s) tallow fatty
hydr oxyet hanesul foni ¢ acid salts. A parti cularly preferred

hydr oxyal kaneagid f(paitially unsefurated Bhimainly kaving 3@ amd 18 carbon atoms) and
hydr oxyet han cI{f onat e The, react.ion

o o v RlrbSRRA e Bllowaty 588, W BRI efRFh e B8 Bt uae
metal lic oxidg ;ftg a%&?hlt%ﬁ HeknSih Q&one skmﬁ% YTiRe Wh ﬂ?ﬂtg'?at @39 6@9&% um

oxi de; inorgan acli ds, or exanp sphoric aci uritc
aci d; ordéni dattyiatidd frequenw ae mmweamfcbmdﬁﬁavmgl & oydeaddrbon chaa df, and
hydroxyalkanesulfonlc cids, for, exanpl t ol uene sul fonic achd.and

2- hydr oxyet ha¥fE¥or natha iy i V‘f@!"hl"“%a?‘f@ye Qi dhis '”Verﬁ@"zmd‘%ﬂﬁw@ Y zinc
| set hi onat e, &%Q. ?&tﬁ) §§Ef\ﬁélf3as ggﬁﬁ'tértx‘é ﬁ\ia ids, of AidUYed thefByr, &l so be
X1 de a D osp d barzicarart §

used. Zi nc oxi acl

Examples of hydroxyalkanesulfonic acid salts suitable for use in the

156  invention process include compounds of the formula H0R2303M, wherein
R? and M have the definitions described above. Sodium salts are preferred.
Particularly suitable are hydroxyethanesulfonic acid salts. A particularly
preferred hydroxyalkanesutfonic acid salt is  sodium
hydroxyethanesulfonate. |

20 _
The reaction is performed without or preferably in the presence of a
catalyst. Suitable catalysts include metallic oxides, such as zinc oxide,
aluminium oxide, and magnesium oxide; inorganic acids, for example
phosphoric acid, and sulfuric acid; organic acids 'like_ aryisulfonic acids,

25 . alkanesulfonic acids, and hydroxyalkanesulfonic acids, for example p-
toluene sulfonic acid and 2-hydroxyethanesulfonic acid; metal salts, such
as zinc sulfate, zinc isethionate, and aluminium sulfate. Mixtures of
catalysts may also be used. Zinc oxide and phosphoric acid are particularly
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pre’f’erregvégmiﬁg ts. The catalyst is normally present in apcpioféospd O. 05
to .0"werght percent, calculated on the total anmount of fatty acid

and hydr oxyal kanesul fonic acid. Preferably, the catalyst is present in
an anount of 0.05 to 0.5 weight percent. 5 Preferably, the
esterification reaction is perforned at as5tenperature of "~ between 200
~and 250[err] C and a pressure of between 0.05x10[err] and 1x10[err] Pa.
‘The reaction is nore preferably carried out at a tenperature of between

230 and 240[err].C. 10 For th DO f this,i ti

control agent PrieTged fatavste: The caBR{ i RBRAARY plehein T i Bliotor G5 o
formation of 3 @A hE"'gie%bdt? it flafed on thé ewtaidanidimt! epTuRPCacilt aRas
formed. Foam control agents, therefore, I ncl ude foaminhibitors and
def oaners. Fohydroayalkahesiglfortic aaide Prefenably nthebcatalyst & present meamamount
Encykl opadi e der Technjischen Chem e, Band 20, Verl ag Chemi e, 1981, p.
411- 414) and @k@037pI0-avaiantPerGeBer of technol ogi cal processes.

The foam gontrol agent according to the present invention conprises a
silicone Oil. The silicone defoaners used in the invention process are

hi gh- 20 boi pieferatifietie Astarificativh, redittiofoisopelferpedi &5 a tomparaturd off
silicone oil that needs to be present in the foamcontr agent qf the

i nvention prokelweenn200 and @60EC tantk pypregspie of befween/bR5xT &V andi tf Foam

i1y be_d i ned by killed in th by Vi sual
nSpecti oh of PRnLIESEACISH S Rte pRISIELY Caifert adat ' ertierdhire 4 BEIERR (o

agents t hat nggolgﬁdwg_n conbination 25 wth silicone oils in the .
I nvention process include mneral oils; fat derivatives, such as fatty

acid esteds and fatty acid am des; waxes, for exanpl e nont an wax;
phosphori ¢ aci:gr tehsé %L?p’)osneast c% %'lnis ?rrwesr%lrgnhgt\io%n‘l\ %rc])ﬂirol agent is defined as an
agent which either prevents the formation of foam or which is able to
degrade the foam once it has formed. Foam control agents, therefore,
include foam inhibitors and defoamers. Foam éontrol agents are known in
15 - the art (Ullmanns Encykiopédie der Technischen Chemie, Band 20, Verlag
Chemie; 1981, p. 411-414) and are applied in a number of technological
processes.
The foam control agent according to the present invention comprises a
silicone oil. The silicone defoamers used in the invention process are high-
20 boiling, chemically inert, and colourless oils. The amount of silicone oil that
needs to be present in the foam control agent of the invention process for
. effectively suppressing and/or preventing foam can easily be determined by
a person skilled in the art by visual inspection of the reaction mixture. _
Examples of suitable foam control agents that may be used in combination
25 with silicone oils in the invention process include mineral oils; fat
derivatives, éuch as fatty acid esters and fatty acid amides; waxes, for

example montan wax; phosphoric acid esters, natural or synthetic long-
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fatty al cohols; and water-insol uble polyners, for exanple ©

pol yal ky| WRSEMH¥8| ethers (U Il manns, loc. cit.). - Exanpl&EFZ}0081S
particularly suitable foamcontrol agents conprising a silicone oil -

I ncl ude neat silicone oils, i.e., linear and cyclic pol yorganosi |l oxanes,
for 5 exanple dinethylpolysiloxanes; sogutions of silicone oils and fatty
acid esters, for exanple a 5-10% solution of a silicone oil in a fatty
acid ester, such as coconut fatty acid nethyl ester; and

m xtures/formul ati ons of silicone oils with other defoaners, for

exanpl e par af ehainoj fattyrhaloobgls: and cavatecinsglihie RAYNPE.ngl08 HXaeRlge oi |
may .al so be dispersed in the fatt Q... acy t is used in the process of
t he inventi onP°B(ﬁ‘5‘%§%l?ﬁﬂq\é°°3Pt%ea'§épll§Jaﬂé§f b%‘ t(:Qgrrmer cially avail abl e
silicone oil | FPRW? ' J&g: hittifle féEmeEHIR Ggent 'ﬁfg'ﬁ%’l!&bﬁb'y
‘avai lable m xtE?}rae 0 lef P:agg:ne ”Eu:%l{i% paraffin 0|glré issc%m?ﬁg?) . _' The
f oam control aijémtiude meat silicgne cils| i.egriimear landscywlidgbiyorganesifoxanessfaf 1 5

Thi's can GenoPXIpIL ChRBnERRNSTaxass: (UG BF ook Bl oA Tefigag
hi's can dene! . Ke: 1 .
cal culated onoEifey o i@y ST sdiich BF2 Slodndiolih 3 TP RCRIStEL i

salt. Preferredch Sa@%cﬂi@nﬁﬂtfaﬁf( fci@Sneth{. éster] girid peixteres/foriéationsn of
control 20 agent can be added in one go or in portions and at the start of

the reaction silicongroilgwitty ather defeamers, for example: paraifias gilofThen foam

hydr oxyal kane oahpdeRCFoHR Poy SlcbnBlhl sl slesf B Jispersaliif e fasy
control afent gty that k058N RS %?Jlagééﬂlbpﬂfédin%hﬁo& Ahiéxaffiplecoft 8 LitaHEL er

a . subsurface nitrogen purge line, a condenser, and vacuumdistillation
pi pi ng weomnhergiallyavailabler silicong oihisulDewrGomiing: 200 Flud. Avcexatopleraf|
agent may

a commercially available mixture of silicone oil with paraffin oil is Byk 035.

The foam control -agent comprising a silicone oil is added in the process of
15 the invention in an amount effective for keeping foaming to a minimum.
This can generally be aéhieved if the foam control agent comprising a
silicone oil is present in an amount of 0.005 to 2.0 weight percent,
calculated on the total weight of fatty acid and hydroxyalkanesulfonic acid
salt. Preferred is an amount of 0.05 to 0.7 weight percent. The foam control
20 agent can be added in one go or in portions and at the start of the reaction |

or during the reaction.

The process of the invention is suitably performed by mixing a fatty acid
and a hydroxyalkanesulfonic acid salt with a selected catalyst and a foam
25 control agent in a reaction vessel equipped with a stirrer, a thermometer, a
subsurface nitrogen purge line, a condenser, and vacuum distillation piping
with héat exchangers and vacuum receivers. The foam control agent may
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added duri ng the esteri f i cation reaction. The starting nﬂi@@%?ﬁ@“@én

al so be

be
o e o £ Sarri o8 oul under an' T ot The

\ arried out und i
pr ef er abl er an Inert
D e ol y n|tr(r)ng>e[1. An inert gas inhibits oxidation rggzt ?ggsgpe[ﬁ °
properties. The urei Such oxi dation pronotes poor col our and odoue
removal of water durin nert gas also acts as a carrier gas and aids {h

g distillation. The stirred reaction mxturee|

heated so that the te
nmper at ure of
ﬁgaftu%r% ?%@&ﬁ@ét HestEiririg meatesalsatared to

bet ween 200 gpitib@ Hidedr d@ing e gsigh

ween 230 and 240[err] C

Once the reaction m xtur
e h
cﬁ@&gg% i a esired seqieEsiceed tenperature, the

reaction is hespdded tq &

Sone : reaction water is

al ready being distilled of
f. R
the reactants. the reactio eaction tinmes may vary -dependi ng o
n terrperature a d tcre ekt g on
- %-n@ﬁ’g q)éb atmos hemt al yst

added. Under ﬁ@%sgg,ﬁfcgnbnd-eazmnmﬁfﬁ?

escr

reaction tlrres are of th
o AR nef g, hhidif 6ok @é@d:hon‘éamﬁmm ﬂe§cﬁﬁ6n

appl i edl 5N eprefa]abiysaltﬂos§ﬁ| 6h 06 Iqa

d! stilled of MixtyfR
m xture by d

t o about

vessel and cg;gtmdnémr'maastmreﬂ Feaftion m

i's

70-

]T%S%é é‘tdé&f‘acts as a cauiesgpsand\aids fae TEMq

h
i Such Belgh, prpises peoncrinal 00 PRERE,
%yr?%étsa%m@

mass i s cool

th
e product Zﬂureer;egétéa%qﬂaumampemmon

herei n

ac
uum o bet ween 0. 05- 10xél,Rgerr]

ed

erature, using any suitable

cool i ng equi pnent. It is ref
& ali?/&t& o between 200 rantb ZﬂﬂeCr @aeiar%hvp‘}%duct

Once the reatheneacton i

25 and

heteroge‘h@ou?%ﬁ% i ‘On m xture is transfor 0 QUEISE HRAMS.
tctgs?reaf temnperahae; dbe oeactiag, 'sngE‘%a?P;i/t Efnﬁt%l n 0 2 to ZSt?gt‘ﬁs

reacti on
has .
as the

t he

m X

15

20

25 " a

hGach! 280 4RITAICCIrOnobathe peetion &iXH g
I gi na

have been mxed in t
NtRePS
R ceRgheg P!

It

een found ad
agva tagﬁoﬁ'éinbod%ﬁﬁe& hefif eenctiont tiiesagw@t V&Y soon

reactlon water is. alrea

depending on the reactants,

the reaction temperature, and the amount of

catalyst added. ‘Under the preferred experimental conditions described

herein reaction times are of the order of 3-10 hours in total. Vacuum is then

applied in a stepwise fashion until a vacuum of petween 0.05-0.10x1 0° Pa
is reached, in order to prevent any fatty acid from being distilled off. The
rom the reaction mlxture by distillation.
100°C, the product

reaction water is removed f
Subsequently, the reaction mass is cooled to about 70-
he reaction vessel and cooled further to room
it is preferred to

is collected from 1
temperature, using any suitable cooling equipment.

extrude the reaction product.

he reactants and the catalyst have been mixed in the reaction yessel

Once t
and ..the reaction temperature has been reached, the original
into a homogeneous

. heterogeneous reaction mixture is transformed |

reaction mixture after a period of time, normally wrthm 0.2 to 2 hours. It has

been found advantageous to add the foam control agent as soon as the
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m xture i s honbgeneous. |In general, the process then candp.:(;,gr %ntl nued
/EP98(A0§

wi t hout W@8¥#3688% occurri ng. Foaming can be easily observe Ily. If
necessary, an additional small amount of the foam control agent may be
added to the reaction mxture. In the latter case, one skilled in the 5
art will be able to determ ne the best ngnment of adding the foam control

agent. The foam control agent can be added neat, as a solution, or as a
di spersion. It is preferred to disperse the foamcontrol agent in a

retai ned smal | portion of the total anmount of the fatty acid to be
used and to mtlpm@lxture Ighemaganseuse | Brﬁe'?%abtflhénpfﬁ%ré‘,enpﬁéﬂehﬁ-bl y

Tixture s coumE WARSLTRo5ity B NG FeelNS st W RERE St R cocs
nmay contain ﬂ&bﬁﬂy lf necds33Ne Hr a8ditiondrsmall @FndURWT the feamkédntfs] yinton,
for exanple, consi stency regul ator, such as a paraffin wax, a

paraffin oil mayrbmaﬂded yo dloe ujeaﬁloresweture In the latter casel mmslellled rin the

f EP-A- 058507 d EP- A-02 dd
bar af 11 nBas. B Wilda pbe (0PI Ee GRSk TiamPat Sfagding ey FRATBLOION ho-

present i “Veéléér‘&{‘ Thd ﬁ%ﬁ%Bh%oFé hElaf He YHAEP hﬁ Jaﬁx'tnBﬁa?)P as’) 2

consistency t at or IS 'S ec |c enbodi nent van

the product @nbpersw lbys bMerréd&btdlépeWmam bbntml hgest f aSréﬁahned
addi tives. The process accordi n_% to the present 1nvention is

sui tably per$mﬁﬂm|’ﬂﬂﬁ of thetotal mneynt ofithg fatty Beid dodre used ?f@ f@rﬁdd)thls 1.0,

lated to fat nd
respect i vel yaspErsiEh fi B reaction RiIEY PlTBRER ALRY ind Fhgetih, e mogs
bet ween {d. 2: ére@e:%cy Oncéda hohogdedUy reakfiéh AiiRidr is obtaeréd h substantially
equi nol ar am)unts i.e., a molar ratio of between 1.05:

t hat

The reaction mixture of the invention process may contain other
conventional additives known to a skilled person, for example, a
consistency regulator, such as a paraffin wax, a paraffin oil, or a faity acid

15 ester.

As said above, in the processes of EP-A-0585071 and EP-A-0246471, it is
necessary to add a paraffin as an additive to the reaction mixture. The
process of the present invention is suitably carried out without the addition
20 of a conéisfcency regulator. This specific embodiment has the advantage
that the product obtained by the invention process will be free of such

additives.

The process according to the present invention is suitably performed with a
25 molar ratio of between 1.3:1.0 and 0.75:1.0, related to fatty acid and
hydroxyalkanesulfonic acid salt, respectively. It is preferably carried out
with a molar ratio of between 1.2:1.0 and 0.85:1.0, and more preferably

with substantially equimolar amounts, i.e., a molar ratio of between 1.05:1.0
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0. 90 1. 0,“‘v %ﬁ%ﬁ%ﬁ' to fatty acid and hydroxyal kanesul f oni ¢ Q@uﬂgyggb(ms
respectively e enbodi nent of the invention process using substantially
equi nol ar anounts of reactants has the specific advantage that a high
conversion of sodiumisethionate is obtained, as high as 98%as 5
determ ned by ion chromatography and a pr@duct with a surprisingly high
active content, typically nore than 90% as determ ned by Epton titration
(see EXPERI MENTAL). Further, no fatty acid needs to be distilled off,

Provi 1m0 10" cg GORNPEL el aThed A, ST BB RRppBBgfini oA S,

this enbodi Wegésple%uvaw?ﬁé%m%awéﬁtaéﬁﬂh@ invehfi®® ppbcssy @ﬁhg%dbst@ﬁﬁéilyflt s

and is less o rous han the products obtained by the known
processes. equimdiae armqntsrmﬂ teatantst has theaspemﬁc M\laaw thatea highi ng
t he reaction r emai t he, final produc pres e of t@ nor
anount of a f@@myersion: 188 iU cfsethigna 'ﬁré’g\?ﬁ,‘ bt3§ b)?st g] @t,sess
of the inyent I

col our, ourag% éq bxtugﬂ{}ﬁﬁoﬁ{aftﬁéghpfalﬁ@o e{ B"r?tgdlaj Iﬁﬁ gﬁg t he

obt ai ned pr odgstive &ohﬁmt w:daalPI mof®than 90%sas ldet@mmeaaﬂ»y @t@n fitediont S .
20 Nevertheless, for sorre a ications it is desired to prepare products

i n whi ch(seec GXRERIM ﬁcL)oiFt@thehemf fatty agld eeds to be distilled Off,

Shch py oduct SPiyAEs Jo7 B Ssonpmital tse B AlpinaPhERFAl. shelCBackPA qfes "
i nvention andg 0 & inafpiotuct obtaiféd by'thi b di

hydr oxyal kanesH?Prgrﬁ ﬁéhacg?ﬁﬁégst N@nttgngnsug ur?bg di nment gf Its Y4 o iment

i nventi onm@r opm:essusm@ssantiaﬂyéme of cohlmurgd dyiproddctst and ds |le£s odoumua ed
out under su condi ti rr%erature and pressure, that no

fatty acid, than prg P?tﬁz&qé'r"edgym%k w@@rgcpqsseqihl s embodi nent has the

speci fic advantage .

The very small amount of foam control agent used during the reaction
remains in the final product. The presence of a minor amount of a foam
15 control agent in the product obtained by the process of the invention does
not affect the quality, i.e., active content, colour, odour, or surfactant
properties of the product. Further, the obtained product is very suitable for

use in personal care products.

20 Nevertheless, for some applications it is desired to prepare products in
~ which a certain amount of either fatty acid or hydroxyalkanesulfonic acid
salt is still present in the final product. Such products may also be prepared
following the process of the invention and using an excess of either fatty

acid or hydroxyalkanesulfonic acid salt. In one such embodiment of the

25 invention process, using an excess of fatty acid, distillation is carried out
under such conditions, i.e., temperature and pressure, that no fatty acid,

but only water, is distilled off. This embodiment has the specific advantage
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reaction tines are short and conversion rates and reactor
hi gh, si ¥@%#265%tty acid needs to be distilled off. ¥éﬁh§9§n(@§fsy acyl

| sethionate salts prepared by the process of this invention 5 have
surfactant properties and may be used for the production of personal

care products, for exanple cosnetic forng pations, such as solid bar soaps,
i.e., synthetic detergents (syndets), a | iquid cleaning formul ations,
such as shanpoos, and may al so be used as detergents. 10 The
invention is illustrated by the foll ow ng exanples. EXPERI MENTAL
Material s:  dbabreaction tipescare shast endi eonyersionaraies neereacter yields are

Sodi um hydro hane Ho S Zi nc oxi de
(Siegfried Jﬁgh %BF%M&X%?M rgee ) &’ Eeé@tﬂled OﬁSi i cone oil (Dow Corning.
200 Fluid) The active content of fatty acyl isethionate salt in the
reaction product 20 obtained by the invention process was determ ned by

t he two- phaseThe fattyraicily isethiohatecsalts preparadpby thel precéss ofi tiis rinvention
surfactants titr

Vet odal B A, SWEAHaRt prapesias and May, bRSEOY, BédpA'a R @stRoal Vol
160,  page 79%&%%4‘3%0&3 ﬁe@ﬁ%&'cﬁg f&%ﬁﬁp@g . !géﬁ Sﬁ@oﬂﬁ%fat?%o%'ﬁ@ ysis

of the anount r oxyet hanesu neans o

chr omat ogr aphe. asynithetic idetergents (syndsts)namsicliquid cTeanmg\rfoimaiaﬁoﬁé S$Geh um
I sethionate,"” Journal of the
: as shampoos, and may also be used as detergents.

10 The invention is illustrated by the following examples.
EXPERIMENTAL .

| Materials:  Coconut fatty acid (Kortacid C 70, Akzo Nobel)
15 Sodium hydroxyethane-sulfonate (Hoechst AG)
Zinc oxide (Siegfried Jacob Metallwerke)
Silicone oil (Dow Corning 200 Fluid)

The active content of fatty acyl isethionate salt in the reaction product

20 obtained by the invention process was determined by the two-phase
methylene blue fitration procedure for anionic surfactants, i.e., Epton
titration, as described in Epton, S.R., “Methods of Analysis for Certain
Surface Active Agents,” Nature, Vol. 160, page 795 (1947).

25 Reaction conversion was determined by analysis of the amount of sodium
hydroxyethanesulfonate by means of ion chromatography as described in
Rasmussen, H.T., “Analysis of sodium isethionate,” Journal of the

- American Qil Chemist Society, Vol. 70, pages 733-734 (1993).
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' A1l Iitrethree neckedflask eql#oqﬁﬁ;% d1b 2
st| rrer, nggﬁg rret er, and a condenser was charged w 8)36§9 (0 98
nol e) of coconut fatty acid, 148 5 g (1 nole) of sodium

hydr oxyet hanesul fonate, and 0.35 g of zinc oxide. The reaction vessel
was purged with dry nitrogen and heated 440 235[err]Cin 45 mn. A
honbgeneous reaction m xture was obtained and 3.6 g (0.05 wei ght

percent calculated on the total weight) of silicone oil (as a 5% by
wei ght dispersion in coconut fatty acid) were added. Reaction water from 10
the esterification process began to distill off. After 1 h the pressure was

reduced step 0. 05x10[err] Pa. No foam ng occurred during the
‘distillatio B I'iﬂé).]tlon water. A distillate of 17.7 g was coll ected

containing A1 Ilwetthreemebkéd fask emiump?ed withca stirélr! arthérmotrister aidien Was
relieved with nitro gas and the reaction mass was cool ed to about

70-100[ err ] CGORJRNSES Was sedm& @QB&%@K@@& mlﬁ)ttpfecqm fally aeidsdr8 and

(3369 0% & eI pagiurt PSRRIt Ter Ufrale AERIR Sy IS ona o

as determ neﬁh@fe&@ﬁdﬁ‘vessel Waé b@?géﬂ‘ with 88 NEogepNand hedtedto 234PETH
I set hi onate was achi eved, determ néd by i on chromat ogr aphy. 20

Eﬁarrpl e 2 45 mnLA |hamgefgmsnaa<monf mureeqmaqopbtamed rarad 8t6 or é? .p5a f
| 3.5 1.3 .
Chooms ::twe@&tsaergq@ SABSERSE b e VBlantl, o o, B 80 ik o

ﬁin?rgggﬁ gnd d$%£§§‘5f'err‘ig&ﬁ‘trf§ﬁ9td@ WE%%HX@?E%&%%@OUS rea@i’?‘on

m xture 1gas ihiet esteﬂﬂcamh pracess( De@an to d;smbloﬁntAftmrttdnuheqiresd;m‘eewaen the
total weight) of silicone oil é s a % by ght di spersion in coconut
fatty acid) ‘eeuseddstapwirgatq i @%Perpﬁrdﬂi’ foamlng occurred during the

distillation of reaction water. A distillate of 17.7 g was collected containing
~ water with traces of fatty acid. After 6 h the vacuum was relieved with
nitrogen gas and the reaction mass was cooled to about 70-100°C,'the
15 product was collected from the reaction vessel, and cooled further to room
temperature. The isolated reaction product (336.9 g of a white solid)
contained 90.0% of sodium cocoylisethionate as determined by Epton
titration. A conversion of 98% of sodium isethionate was achieved, as
determined by ion chromatography. |
20
Example 2
A 1 litre three-necked flask equipped with a stirrer, a thermometer, and a
condenser was charged with 263.5 g (1.3 moles) of coconut fatty acid, 148
g (1 mole) of sodium hydroxyethanesulfonate, and 0.42 g of zinc oxide.
25 The reaction vessel was purged with dry nitrogen and heated to 235°C in
45 min. A homogeneous reaction mixture was obtained and 4.2 g (0.05
- weight percent caiculated on the total weight) of silicone oil (as a 5% by

weight dispersion in coconut fatty acid) were added. Reaction water from
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esterification process began to distill off. After 67 mn the pressure was
reduced wWOoBMRES8 t 0 0. 085x10[err] Pa and the distillate (POTEPIHI08IEacti on
water - with only traces of fatty acid was collected. No foam ng
occurred during the distillation of reaction water. After 6 h the
vacuum was relieved with 5 nitrogen gas_,and the reaction m xture was

cool ed to about 70-100[err]C, the ﬂ:zoduct was collected fromthe
reaction vessel, and cooled further to room tenperature. The isol ated
reaction product (396.2 g of a white solid) - cont ai ned 83. 4% of sodi um
cocoyl i set hi th@aéﬂenﬁ@aﬂdmtm&eee@eganﬁbtdimll off. Aitert 6Amiarthe/prgssurecwaser si on
of sodiumisethionate was achi eved,. since the pr oduct only contai ned

0.1% of sodregmcedwaew;@ttn&q@%ix%rﬁa anddbe dlstﬂ!atm(‘& & akeeasjiongmater
chromat ogr aph

with a stir r‘@ifh oqiy H@??ﬁ)ﬂg:rflry a‘gﬂav%? 'ié"e]cé%% ﬁ&%ﬁ&sggﬁ‘ﬁ%%ghaﬁéﬁﬁ%w pped

(0.9 nole) Oé;sﬁﬁé}ﬁiwtoff@abﬁoﬁc\bvdterlﬁtéf 6 h tHel \iﬁe‘Juﬁ}n Qfas adiitved with

hydr oxyet hanesul tonate, and 0.33 g of zinc oxide. The reactlon vessel
was pur géd wnitriogenygas andgha readlmwlmreouééaépeled] '(D abou70-100°6) rthe A

por cont - cal cRICAUEk G GdlEcied: Hom DegRartan Vessel 4 ang Gsiqed U oo,
20, (FReacti oy a0 5 S8l 1bhER WoBOC R DGRs 1 WS | ddich

After 59 € pressure was fr nbar an

distillate (ddntdined BSWAC@m%adme:OWyﬁseMddat@nbs uemmed HyaBptorci d
was collected. No foam ng occurred during the distillation of reaction

water. Aftertitcation fegoad oRVEESON of SoRM dsathioRpla, Was: agjevedaingd dhe he

cor oot o TramiERs “PIkC BobfiTELB1% of*sadi MdrSyefrafeblishi, B8

t enper at ur e. dfeemirRRch dym@{rg%ﬁ@ graphiyat ed (318.4 g of a white solid)
cont ai ned 90. 0% of sodi um cocoylisethionate, as det erm ned by Epton
titration. A good conversion of sodiumisethionate was achieved,

Example 3
A 1 litre three-necked flask equipped with a stirrer, a thermometer, and a

15 condenser waé charged with 185.3 g (0.9 mole) of coconut fatty acid, 148 g
(1 mole) of sodium hydroxyethanesulfonate, and 0.33 g of zinc oxide. The
reaction vessel was purged with dry nitrogen and heated to 235°C in 45
min. A homogeneous reaction mixture was obtained and 2.33 g (0.7 weight
percent caiculated on the total weight) of silicone oil (neat) were added.

20 Reaction water from.the esterification process began to distill off. After 59
min the pressure was reduced stepwise to 50 mbar ahd the distillate (16.3
g) containing water with only traces of fatty acid was collected. No foaming
occurred during the distillation of reaction water. After 6 h the vacuum was

- relieved with nitrogen gas and the reaction mass was cooled to about 70-

25 100°C, the product was cbllected from the reaction vessel, and cooled
further to room temperature. The reaction product isolated (318.4 g of a
white solid) contained 90.0% of sodium cocoylisethionate, as determined

by Epton titration. A good conversion of sodium isethionate was achieved,
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t he 1 sl ated product contained 2. 7% free fatty acid, as determn y

i on chr oW B#2&8hy Exanple 4 5 A1l litre t hr ee- rt’&?l@f?sﬁ?"&g

equi ppedwith a Stl rrer, a thernoneter, and a condenser was char.ged-
with 205.9 g (1 nole) of coconut fatty acid, 148 g (1 nole) of sodium
hydr oxyet hanesul fonate, 0.35 g of zinc de and 3.5 g (1.0 weight
percent cal cul ated on the total weight) silicone oil. The reaction

vessel was purged with dry nitrogen and heated to 235[err]Cin 45 10 nin.

A honpbgeneous reaction m xture was obtained. Reaction water from t he
esterificati sincprtbedsclateshpredust aentained 3:4% free fatty1agid; ae detersmined bMas
reduced stepw s [err] Pa. No foam ng occurred during the

di still atlon'°<5"f rQHHPSWRbXter. A distillate of 17.8 g was col | ected
containing . water with traces of fatty acid. After 6 h the vacuum was.
relieved with 15 nitrogen gas and the reaction nass was cooled to about
70-100[ err] CExahmle4 pr oduct was col |l ected fromthe reaction vessel and
cool ed further to room nper at yr e. I‘N‘&hl so] ated reacti on product

cont ai ned® 92A3Ylife %g@-un@pked ﬂa@BcﬁﬂH'PB%‘ﬂ arshinegy, adhermonieiepyantheon
Litration  co%efUmAeChAR AR el o (1 ribid) bt bogrd it Haskefhd bak

equi pped W t er nome con

with 226.5 g(1 aoley®r ﬁ?dlumfhymﬁmhaﬁéémlfbmedﬂ 3648 of zinc @xitd, aRY A5 @f

sodi um hydroxelet hanesul f onate, and &&Sf Zi nc oxi de. The reaction
vessel was pi gewetgrtthpem?nhucamg@tadapd tetal weighy| ef sjlicone 95 The nin.

A honpgeneous_reaction Iv xture was o React i,qQn_wat er. o~ LI t he
Gterit: car: Grrcon-ueel s bl ufth Ay ffrogen ahd hstBadh 2ap°C in 98
occurredig Af ifih A ﬂblﬂﬁgéﬁé&ié Féé‘(ﬂfoh%nﬁb%?%alér&%ﬁtedoﬁéé&io?ﬁ rSfrom
obt ai ned. When 't he pressure was stepwi se reduced to 0.8x10[err Pa
strong f oani thg esterification process began to distill off. After 1 h the pressure was
reduced stepwise to 0.05x10° Pa. No foaming occurred 'during the
distillation of reaction water. A distillate of 17.8 g was collected containing
water with traces of fatty acid. After 6 h the vacuum was relieved with
15 nitrogen gas and the reaction mass was cooled to about 70-100°C, the
product was collected from the reaction vessel and cooled further to room
temperature. The isolated reaction product contained 92.3% of sodium

co'coylisethionate as determined by Epton titration.

20 Comparative Example1
A 1 litre three-necked flask equipped with a stirrer, a thermometer, and a

condenser was charged with 226.5 g (1.1 moles) of coconut fatty acid, 148

g (1 mole) of sodium hydroxyethanesulfonate, and 0.37_ g of zinc oxide.

The réaction vessel was purged with dry nitrogen and heated to 235°C in
25 - 45 min. A homogeneous reaction mixture was obtained. Reaction water -

from the esterification process began to distill off and strong foaming

occurred. After 2 h of esterification blaék product particles were obtained.

When the pressure was stepwise reduced to 0.8x10° Pa strong foaming
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14 occurred again, ‘the vol ume of the reaction mixture-was tr I'pled
and. t he condenser inmedi ately was bl ocked so that th ' t'*had
to be WO%EBed. The obtained reaction product contai ng(ﬁ/é‘gg/%'éogfysodi um

cocoyl i sethionate as determ ned by Epton titration. A conversion of about
5 73% of sodium isethionate was achi eved, as determ ned by ion

chr omat ogr aphy. Conpar ative Exanpige 2 A1l litre three-necked
flask equi pped with a stirrer, a thernometer, and a 10 condenser was
charged with 226.5 g (1.1 noles) of coconut fatty acid, 148 ° 9 (1 nole)

of sodi um hydr oxyet hanesul fonate, and 0.37 g of zinc oxide, The
reaction vesQeSuriRd aaainctheweldms wf ther !ﬁ‘?é%'oanﬂ“)ﬁﬁﬁﬁ ps fipled[and fthei n

from the eot SRR, BITRRBIEl oTas BHRBkdT Sl Mt BEF xR R tBie ng 15
occurred. Afétéb[f_ad.5 Thef obidifed f reuitionn prodalt PEtHNedPB8Y%C 0TS sBlfifn

obt ai ned. he foamy reaction m xture was stirred for an additional 3.5
h. The cinaylinethioratetasodeiermingd bydnptomtitiation. Ascohversion of about

cocoyl i set hi te as . determ ned by Epton titratiqgn .20 npar ati ve
Exanmpl e % .?Q%Ex?gr?%%’s ’E%ﬁ d"{%jls t ﬁ@h’ﬁﬁﬁﬁiﬂ c&hit gﬁm'%vﬁ?’t H2® foam
cont rol ontaining a silicone oil, i.e., paraffin oil,

pol ypr opoxyl%@gwggw ¥ acid ester, phosphoric ester, and fluoro

surfactant, did not sufficiently suppress foam formation during the

preparation of fatty acyl isethionate 25 salts.
Comparafive Example 2 .

A 1 litre three-necked flask equipped with a stirrer, a thermometer, and a

- 10 condenser was charged with 226.5 g (1.1 moles) of coconut faity acid, 148
g (1 mole) of sodium hydroxyefhanesulfonate, and 0.37 g of zinc oxide.

The reaction vessel was purged with dry nitrogen and heated to 235°C in

45 min. A homogeneous reaction mixture was obtained. Reaction water

from the esterification process began to distill off and strong foaming

16 .occurred. After 2.5 h of esterification black product particles were obtained.
The foamy reaction mixture was stirred for an additional 3.5 h. The

| obtained reaction product contained 71.7% of sod'ium cocoylisethionate as

determined by Epton titration.

20 Comparative Example 3
Experiments performed by the Applicant have shown that foam control

agents not containing a silicone oil, i.e., paraffin oil, polypropoxylate, fatty
~ acid ester, phosphoric ester, and fluoro surfactant, did not sufficiently
suppress foam formation during the preparation of fatty acyl isethionate

25 salts. '
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PCT/ EP98/ 00815 CLAI VB 1. A.proceés for preparing a fatty - -

acyl i"se‘{lgigg%g salt of the formula R[err]C(O)CRi:gwEbgg]'mng] M
whi ch conprises reacting at |east one fatty.acid of the formul a

Rerr]C(OOCHwth at | east one hydroxyal kanesul fonic aci d salt of
the formula HORerr] SO err]Min the presence of a c Istilling

of f water, wherein R err] is a lfibnear or bra (“
unsat ur at ed hydr ocar bon having 5 to 31 car bow mgﬂﬂm w

| i near, saturated or unsat ur at ed hydrocar bon g 2 to car bon
at ons, and M&Lﬁ\ l,st hi um 10 sodi um potassium or anmoni um
characterise HVI hat a foam contr ol agent conprising a silicone
oil is added. 2. A process according to claim1, characterised in
that the anount of foam : control agent is 0:005 to 2.0 percent by
wei ght, basetl Anprdeessofasl pmagmg asfatty acyl ﬁsathgorme csath@f the formula

hydroxyal kanesul A GRS G ahieh comprises TeaciBy i Tesst B It Eat RsthEl o Loy
a silicone o 'ffhg. chab‘ng?@ﬂl it Sét%?ﬁt oﬁg rg&}oxfaméﬁcgﬁmrﬁ&%erodrga@ g0 any

one of clains eri se am control agent is

added once t hetheeforiiutn HORFSOMi in hmpwmesof a catalysf.amdl ui‘smmfrfgsoff
according to.any one of clai,ns 1-4, characterised in that no fatty

acid is distilwateromhereln R’ is @, lineas oF dyangbed: satuyated onyunsatugted| ai ns

nyar oxyal kancolarpbon il  to,31 pfeR! aldhe R'is gl Fatibleg or

used.. unsaturated hydrocarbon having 2 to 4 carbon atoms, and M is lithium,

10 sodium, potassium, or ammonium, characterised in that a foam control

agent comprising a silicone oil is added.

2. A process according to claim 1, characterised in that the amount of foam
control agent is 0.005 to 2.0 percent by weight, based on the total weight
15 of fatty acid and hydroxyalkanesulfonic acid salt.

3. A process' according to claim 1 or 2, characterised in that the foam

control agent is a solution of a silicone oil in a fatty acid ester.

20 4.A process according to any one of claims 1-3, characterised in that the

foam control agent is added once the reaction mixture is homogeneous.

5. A process according to any one of claims 1—4 characterised in that no
, fatty acid is distilled off.
25 |
6. A process according to any one of claims 1-5, characterised in that a
molar ratio of fatty acid to hydroxyalkanesulfonic acid salt of from 1.3:1.0
to 0.75:1.0 is used.



16 - 7. A process according to claim6, characterised in that the

nolar ratio is -7 froml1l.,05:1.0to 0.90:1:0; 5 8. Aprocess

according to any one of clainms 1-7, characterised in that the fatty

acid is cOQMWAZFBtty acid and the hydroxyal kanesul foni ¢ a@@"%l’a??{““q@

sodi um hydr oxyet hanesul f onat e. 9. The use of the product obtained by

t he process accordl ng to any on 10 clainms 1-8 inj "

personal care S REPLAC‘-'ﬁ oy
\\ll\ll\ \\il\! W) \ll\

7. A process according to claim 8, characterised in that the molar ratio is
- from 1.05:1.0 to 0.90:1.0.

5 8. A process according to any one of claims 1-7, characterised in that the
fatty acid is coconut fatty acid and the hydroxyalkanesulfonic acid salt is |
sodium hydroxyethanesulfonate. '

- 9. The use of the product obtained by the process according to any one of -

10 claims 1-8 in the preparation of personal care products.

-—
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