Punpabl e, hi ghly €oncentrated aqueous pastes of alkali nmetal salts of @
[err]-sul fonated flatty acid alkyl esters and 5 a pr.ocess for fheinrn—+
production. This invention reldtes ta aqueous pastes of alkali me Iiés@;'f/s%] .
df [err]-sulfonated fatty acid al kyl esters. 10 ' It is known that
[err]-sulfofatty acid ester salts may be ebfiained in the form of aqueous
pastes by neutralizing [err]-sulfofatty acid esters, in particular with

aus al kal i g droxide. _The . starti. terials d ¢ t I
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Dependi ng on the gin of the na " starting material, the fatty acid
ester 20 NTRTOTrEs=oprarned =Conrar =1 ~compaai~et - bruvat Tere-of-

fatty acids which is ppigal ipvearsond RMsllatdd D [ Hdqdeoud® sﬁé&ée@atéfn of
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to be bl eached eagtleesoverted into ester sulfonate pastes by neutralization
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(hereinafter r¥ithrctiquegusalkali, mpral hydrowidee sThes)stastingeir
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concentfsa tions égggreé e lvgglép_atn?i Ss(t).llblsdesquce% ! eenstésez('):{_ﬁcation with lower
(C1-C4) alkanols, more especially methanol, or by
transesterifying the natural triglycerides with the
lower (C;-C4) alkanols. Depending on the otigin of the
natural starting material, the fatty acid ester

20 ‘mixtures obtained contain a comparatively broad range
of fatty acids which is normally covered by cio to Coy4.
The sulfonat_iq’n of these fatty acid ester mixtures, in
particular with gaseous S04, leads to more or less

_ heavily discolored, acidic crude sulfonates which have

25 to be bleached and converted into ester sulfonate
pastes by neutralization to a pH-value in the range
from about 6 to 7. In this form, they are now
acquiring increasing practical significance as
surfactants and wetting agents for detergents and

30 - cleaners based on renewable raw materials of natural
origin. L :

" One particular difficulty involved in handling
pastes of alka_li metal salts of @ -sulfonated fatty aciad
alkyl esters (hereinafter retfered to as ester

35 sulfonate salts) is their concentration/viscosity
behaviour. It is only at compafatively low solids .
concentrations (for example up to solids contents of



»-2 - approxi mately 3596by wei ght) that ester sul fonate salts pro- duced on
an industrial scale form in aqueous mxture, sufficiently fluid solLytions
or suspensions to guarantee the uninterrupted operation of |ndustr{E§
processes. At -higher 5 ester sulfonate salt contents (solids con ts of
around 40% by wei ght or higher), the viscosity of.the agueous preparation

I ncreases to such an extent that it no longer flows freely. This gives rise
to serious limtations nanely: Attenpts-t® produce highly concentrated .

ester sulfonate 10 salt pastes directly by neutralizing the crude sul fonic
acid mxture with concentrated al kali netal hydroxide solution fail because
the stirrabllit pPRF@XiFatedy J3i% ynweighitdi |that ofster swfanate Madits eptios-

lost. At the gadRd oW an 1ndRELHARL HAIY Bdinl,0 iH SHEEEs WBtedd, ©
neutralization. concentrati on and tenperature peaks give rlse
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of disalts of thalhetbrr]m@thaowhtrht&@nd%ﬂ &dd%@ﬁ:ﬂiafﬁﬂéd@s%ééﬂough HildHer
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pastes of the ty I'n_questi on efe |s
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whi ch up to 20 ggles of | ene oxi de and pr opyl ene oxi de per nole of

al kanol may be 28&gayse tﬂ‘ﬁe§§i§ir§9&§|1tt§ P@Qul HeHce o MR LRI RisGihl gy of
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15 concentration and temperature peaks give rise to undesirable
secondary reactions, including in particular the formation of
disalts of the a-sulfofatty acids in large quantities through
ester cléavage. Another disadvantage is that, understandably,
ester sulfonate pastes immobilized by an increase in viscosity
20 can no longer be pumped on an industrial scale. Pipes become
blocked and the plant as a whole is brought to a prolonged
standstill, .
./ _ The prior art on ester. sulfonate salt pastes of the
' type in questioﬁ here is greatly concerned with these part-
25 icular problems. In particular, it has been p:oposed to use
~ flow aids and viscqsity'regulatOts to improve the flow behavior
of aqueous, coﬁmerciél concentrates of a-sulfofatty acid ester
salts. -~ Thus, DE-0S 33 05 430 forexample describes the use
of C8 C40 alcohols which 1n'addition, may contain one or more
30 hydroxyl groups as substituents and to which up to 20 moles
of ethylene oxide and/or propylene. oxide per mole of alkanol
may be added. These viscos;ty regulators are added to the
ester sulfonate paste in quantities of from 1 to'15t'by weight,
based on thé"quantity of surfactanti_adjusging the viscosity
35 of the surfactant concentrate to at most 10,000 mPas at TO‘Cf
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- 3- Accor.ding to DE-OS 33 34 517, agueous suspensi ons contalnlng from
.40 to 65% by wei ght of [err]- sulfofatty acid ester salt, from2 to 10% by
wei ght. of a | ower al cohol sulfate and, optionally, at nDst1296by wei ght of
a n%%yk al cohol are said 5. to be'suff|C|entIy fluid. These aqueous

mu conponent m xtures are obtained by initially preparing aqueous suspen-
~sions containing from30 to 55% by- veight of the [err]-sulfofatty aciv
ester salt in adm xture with from5 to 15% by wei ght of a | ower al cohol
sulfate and from8 to 40% by weight of a 10 |ower alcohol and then
concentrating the agueous suspension to the above-nentioned concentration
val ues.1 ;&nnﬂtﬂkqﬁttp[E¥€ES3132346817.ad@qﬁﬂqﬁ(ﬁnﬁnﬁnszmmﬁleqmtmusxna
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froms5 to Z0eivnael htaefmaacabeaOB?Ow@(i%ad NG U Or %P@éﬂ?&f‘ %Q@ald

addi ng _an aqueous sol ution diluted - by - weil ght of al kali hydroxid
to thedstilie &g FwthbFiearty’ ﬁéHﬁ?al|ZE@QﬁQMﬁﬂHeqqﬁeﬂ#kﬁ+%ﬁWﬂ@“?0t st age .-

and adj ust ifiG e P vl sI8thOnbd- by lﬁlllutahe.@e ¢4 p&@@ééuéegatsseho
the usual starting materials_of n éural |n mﬁtqbthe co aratlvg ¥ br oad
range of cKRdiNd FRinER gfﬁﬂps f£Porm ﬁ et g 9f it h%’?%% Qratty

mxture. abikl pesentsal bvent admxaulresadtmn fidvgn 25 tcsuI!’p% nsy I’kgelght of

observati on t.hat pro g aizn | engt.hs d the .-
fatty acid colr?po ent ‘#ﬁ?ﬂ g?é?su or’?é:toén s%altto 48(&?10%&"? && f #n t Rg/
vi scosilOy b@MwM(quﬁhm1gmm@ thenceahcah&daﬁﬂﬁgrxhaeaquenmémswepemslbat,

after the Lﬁ%u}l&% %%&%%R%Ht%x?&ﬁsg%c\é’%@ Lél%ququefont ei‘%?éi—&f 3?0

beyond abo SrEontant e ul al ne
whi ch t he \nEs-@'ﬁsllly 23l @%h. oé hhghhygkopceatomted. rémxeepueqmbusl@atef a

sul fonate saljle RAStAD &ﬁé%lgeeaeqoaer 1@ el Yody'He t&@élsazé&ebe}' ow and,
in partlcular thelr nor mal processing tenperatureS are
guaranteedneutraILZLng the crude sulfonic acid in a flrst stage to _

15 pH 2.5~-4 with a 15 to 50% by welght aqueous caustlc alkali
'solutlon in the presence of from 5 to 20% by welqht of an
alcohol contalnlng up to 4 carbon atoms, adding an aqueous
solution diluted to 1 - 5% by weight of alkali hydroxide to
the still ac1d1c partially neutralized product in a follow1ng

20 stage and adjustlng the pH-value to 6 - 7. _

' All these known proposals relate to the usual starting
materials of natural origin with the ~comparatively broad o
range of cha;n lengths, for example from Clo to'C24, in the
fatty acid mixture. The present invention is based on the

25 surprising'observation that, providing certain chain lengths
are selected for the fatty acid component of the ester o
sulfonate salts, anomalies occur in tﬁe'visoosity behavior of
"highly concentrated salt pastes in the sense that, after the
usual increese in viscosity when the'soiide content riSes

30 beyond about 40% by weight, a solids cohtent is ultimately
obtaxned at which the viscosity values of the ‘highly concen-
trated, aqueous ester sulfonate salt pastes fall again so
drastlcally that their free flow and ';n partlcular.thelr

' pumpablllty at normal - processing temperatures are quarantced.
35 : N : e . _



35 -4- In a first enbodi nent, therefore, the present invention relates

to  aqueous' pastes punpable at 5 tenperatures of at |east C-and
aving high contents of alkali netal -malts of [err]-sulfonated fa acid
a

al kyl esters’ (eater sulfonate salts) surfactant, characterized in t they
essentially contain ester sulfonate sdlts based on Cl6 and/or Cl8 fatty
aci ds7 10 have ester sulfonate sal t= sl4 ds contents of at | east 6% by

wei gh*t»f and substantia m_\| t at
~sulfonate salt soli ds&%n% fi%ét? ?ﬁéioédit pagk&?%e ° é ysg?s?’éﬁst
65% by wei ght. isventigpar wenms betlng agueoust i a!als)te‘s e@ﬁnmbln scabity
regul at ogs theytgﬁ?ﬁf@'ﬁﬁ-e@ '!e&?&es%f'c‘)ta*iﬁ l-iﬂ %ﬁeé tafl s,

addi tives.. Accor he teac ngs t he present 1 nve I S_Dbase

the surprising 8fs )i pakal ogalts of qrEwlienated: tﬁﬂ*ﬁtife%@i‘ﬁ Blkl’{'he
fatty acid corrparsemr:]:cé theaschaf SBlﬁDﬂ@hﬁaﬁ&H sslltlswyteddzofaerbraint,
agueous suspensi_ons p ul,ar | atlon

parti cul ar, froff?l %eé:g'g‘t% g gﬁf ?ﬁs n%f%i%% aﬁﬁ Fr65
to 80% by 25. sulfenate asalgaamue@donr 6o a0 | sarthttyscabi&st,y at
only noderately % e S m

Wnereasgﬁf t he g%lk’?dgé%)k’% Q@f%?h#ﬁg sisz%rre es Jéf&g;‘{]? %gﬁg ggszﬁ?séél)s&rge uced
to a concentrat68n b¥ngéeightir and smhstabiallyeifyae lfWOIBOViSCOS:LtY
correspondi ng gddtddtor@ispensions revert to their famliar

concentration-vis€osity behavi our, i.e. are no longer_ free-fl ow ng
punpabl e. The same apPhecsegker Swlfonate saita&hidscoptent |'~?ﬁ/eﬁhﬁon

wtgregard to hgteotd Npastdt Lef prieekably 2@t d 1eaERONESY By tWBight.
15 Apart from being substantially free from viscosity
- , régu;ators they are also preferably free of other
viscosity-reducing additives. _

Accordingly, the teaching of the present
invention is based'on the surprising discovery that,
20 providing the chain length of the fatty acid component
of the ester sulfonate salt is limited to C;4-Cig,
agqueous suspensions having a particularly high
concentration range of, in particular, from about 60 to
. 80% By weight and, preferably, from about 65 to 80% by
25 weight are guaranteed free pumpability and miscibility
L ) - at only moderately elévated temperatures of, for
example, from 40 to 70°C, whereas if the solids content
of the same 'ester' sulfonate salts is reduced to a
concentration range of around 40 to 60% by weight, the
30 corresponding aqueous suspensions revert to their
' familiar concentration-viscosity behaviour, i.e. are no
longer free-flowing or pumpable. The same &pplies when
the limitation acccrding-to the invention with regard
to the chain length of the fatty acid component of the
35 ester sulfonate salts is not observed and, for example,
the usual starting materials based on fatty acids

mixtures having chain lengths of from C;; to C;g are
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35 ester ‘sul fonate salts is not observed and, for exanple,,the usual
starting materials based on fatty acids m xtures having chain | engths of

frop=Cl2 to C18 are - -5- used. .For ester sulfonate salt past.es of the
ty n question, there is no reduction in viscosity in the high solids
ran of 60 to 80% by wei ght which eral® & 5 them to be freely .and

iafel y handheddvmttmfle é]h&ﬁddhu.if@&fat@‘ salits 't?‘? 629%&15-(11:;&; oindb”t‘lhﬁrl
nown neasu ' a ortion of the.f.err]zsulfonated fatty acid al ky
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net hanol usatghnsolddesmande oot i 60 bo  80&nbys wedightc atliich retables to
abowe. The ; er i RaS ang i € at L dsS- y Ld esters
havﬁg chai %E%gn.r?ﬁs lglejt g%{%égge *eléi r%%fé?ai% e@%‘?féﬁe ‘?é/%{éaﬁv\%l C %an
accunul ate 3dddfdom of Wisgesityp regulafousal or atathewmciknownxt ur es

on an indugéagakrescal e, need not necessarily be troubl esone. However,

ester sulfonate salt pastes suitable for_use in_accordance with the

i nvention cont ai n%ﬁo?@iﬂ;'ﬁp kiR 88 Sheecrmulfanated, fattnpcid,

p?rt i cul ar,aPRyl estleat tis ad‘é_ﬁliféd'egioﬁf ]Fahoa}oﬁfe_ifi'fﬂim:ﬂlgwli-?gpan_t iti leS
o] nost - to ~9% an [ ra I n-quantJj.ties o | stinctly
| es than 1 mﬁ‘é‘a%wﬁ%g ﬁ?‘iﬁﬁ& at'f%%gdﬁ'gcll}s%%de_ _gP&#‘ﬁéﬁ%i% by
wei ght. Thetnarsegtexifdcationemeiferxted taxiatowae preferably 25 = from
about 3: 2 to O: NQyqed] refer , C 32 J1.2
particularly inpor gn%%%%‘&ér\)gﬁr‘ratsﬁla %&ﬁé _ gl&%\i %gztégéh# g‘ﬁ?fas

concentr at eBTaf@tEt amidaesters: hawing ehatnsiengshs amtside dthe to 1op
i nvention aggsipblY ratige ,cSL the PeibaC whithy da¥ laccifing 4% "Vh Sfe
eStELS: 1N Jbrking Cup X0 ltural Fatty Gcid® mlxtures ‘on Can
~ industrial scale, need not necessarily be troublesome.
However, ester sulfonate salt pastes suitable for use .
in accordance w_j_.t!_:"'the invention contain those fatty
acids outside the Cjg-Cyg range ‘and, in particular,
20 fatty acid esters of shorter chain Iehgth in Qua'ntities
~of at most up to about 10 mole § and 'preferably in
' quantities of distinctly less than 10 mole %. The
mixing ratios discussed herein  are ratios by weight.
. The mixing ratios of C;¢-C;g fatty acids are pref_erably
25 from about 3:2 to 0:1 and, more preferably, from about
© 3:2 to 1:2. A particularly important stla_rt:inq mate_rial
for obtaining the highly concentrated and yet piunp_able
ester sulfonate salt pastes according to the invention
'are fatty acid esters, particularly fatty acid methyl
30 esters, in which ‘the mixing ratioc of Ci16 to Cig is of -
the order of 1:1. o S
‘Industrial starting materials with the requisite
mixing ratios for the number of carbon atoms in the
fatty acid component ‘accumulate in certain processes .
.35 ~ for working up natural fats and/or oils. |



1 ndustr.i al startlng materials with the requisite mi Xi ng ratios for t
nunber of carbon atoms in the fatty aci d conmponent accunul ate in ce n
e

processes 35 for worKki ‘ng up natural fats and/or oils. Thus,
production of ol ‘eic acid by splitting tall éw using the so-called
preferential wetting process of the working-up of palmoil leads to a

product whi ch 5Thus, thei Predudtiderof abdifeachd' syt wpidittdrign talkéwo of
apprmﬂ mat el y d pr. |
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form of other f.ﬁét a agaﬁlaichlaaéwecb@%rul s€agtang> mater{dD: Eo¥ Mne ng

rati o of about tartl terials,are also suitable for
bur poses of i NeDBFBOBRE. (5% ohRPoProRRA oIV EBE LoD i, BRBSLGEAER: Ofd

oi | s contai ni ngséatayledi cbannxt stearinorfromnpalmasibg kdwds kengtastyf

fatty @ ds wiihrad, AE EseYradta ssted Mhlnfied hduihd WPE GV ¢y ©f
vi scosi ti es wheratdaveofedabort $0:40sul f The e fofty pacdds. mvsngwm@m i ds
content of 50% Q&cﬁﬁhﬂhﬁ:ea'ﬂx hilfg‘edio II ﬁbvaku%aqfl&}‘?ﬂ%m&')‘tl hay

concentrat ed aqueoqus ester su on te salt pastes acc
W : the form of other _fatty acids. Hardened soya oil has a
15 C16:C1g mixing ratio of about 8:92. These starting

materials are also suitable for the purposes of the
present invention. By ccritra’st, other standard fats
and oils containing fatty acid mixtures, for example
having chain lengths of from Cj; to c1g, and at the
20 same time only limited quantities of fatty acids within
the C;6-C;g range do not produce

25

30



Is preferably-in the range fromabout 6 to 7. The viscosity of {he pasteés
as determ ned by rotational viscosinmeter generally does not exceed about .
10, 00Q. . nPas at 70 C. The content of disalts is determned 10 . primrily.
by .t m xing rati os selected for the ester sulfonation stage. The ester
sul-f.orat i on stage is normally carried with an approxi nately 20% excess, of
S03 which, after neutralization wth n67bther measures, |eads to a diwalt
content of fron1about 20 to 25@6by 15 melght based on washi ng-active
subst ance (WAS) con g do _not affect_the desired
vi scosity behay%?wefﬁv 5&9%&%%?? %Bﬁ%eﬁ??%?@ eestBFOsEPIBRaBRIEARR RSt 5.

| f desired, hoveakt , pddeeslilsavingont solidaycentenbeofi 50%ebyi wekghen manner
and, nore 20 i égarly, in accordance with our. copending Application
No. 8522650 (%94; céﬁlon No. 2180233 ). Referring to the acconpanying
drawi ngs, Figure 1 showghernﬁtkgkmdeotetbé_hhghhysconcegtbebedlmquebuan

t f t ' 5 . lid
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al so bei ng cl edks yprgfrraty Hmetb%teansellfmwb@att&thﬁestha her e
contains a-sulf t |, &s X of Cl6 to
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C18 of about 1: of t accunul at e as Cco- 8 uct in the
splitting of teﬂﬂﬁﬁ@?ﬁmﬁ¢ﬁfFﬁ%ﬂ%ﬁ%%&?aﬂoﬁétﬁ?ﬁgeﬁﬁﬁeés%bOFng €090shows

that, beginningplis a60taYUs, COPAEboRted %V Pish1e5CisSdatébmMERedNCT caSE
in V|503§%ty - “shear.. VIS osity (D, =, 100 reaches its maxi.num

at aboutt%50% WREimarily. B¢ ?rﬁ?%ﬁ?$d§iﬁbﬂ% %?lﬁ?t?&efﬁﬁsfﬁel§sFﬁ?them_j
i ncreased, viscaslfondtaldms ﬂwbebetmne@ﬂeandul?ﬁ&ﬁatﬁaﬁhssa&é\&yal ues
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draw ngs il | ustwheitads, after neutra11zat10n with no other measures,
leads to azdlsalt_content of from about 20_to 25% by
15 weight, based on washing-active substance (WAS). Disalt

contents of this order do not affect the desired
viscosity behavior of the highly concentrated ester
'sulfonate salt pastes. If desired, hdﬁever, the disalt
'content may even be limited in known manner and, more

20 particularly, in accordance with our copending Apﬁlicatiou
No. 8522650 (Publication No.2180233 ).

Referring to the accompanying drawings, Figure 1
shows the dependence of the viscosity behavior of an
ester sulfonate salt paste according to the invention

25 on the'solids content (% WAS),,the temperature depéndence-
in the range from 60 to 90°C also being clearly apparent.
The ester sulfonate salt in question here contains
c~sulfonated fatty acid methyl ester with a mixing ratio
of Cl6 to C18 of about 1:1, of the type which accumulates

30 as co—product in the sp11tt1ng of tallow by the
preferent1a1 wetting process. Figure 1 shows that,
beginning at a SOlldS content of 40% WAS, there is a
steep increase in v1scos1ty - shear viscosity (D = 100

) - which reaches its maximum at about 50% WAS.

35 When the solids content of the'ggéte is further increased,
éiscosity falls and, between 60 and 75%, reaches WAS
values which substantially correspond to the viscosity



t he dependence of- the vi scosity behavior of an ester sulfonate salt paste
derived from a conmerci al pal m kernel 5 oil containing a [err] fatty
acid cut, the [err] fatty acid conponent meking up at |east about 70% ,
Starting at about 40% WAS, there is again steep increase in vi sco&t@
al t hough no reduction in viscosity occurs en the solids content |imtS of
50% and 60% WAS are exceeded. 10 ' The di scovery on which the present

i nventi on is bas not o abl es | ect ed ester sul fonate salt pastes of
“hi gher solid c 1r°é't|°£¥n§‘ Y ke é&%l%ﬁtfﬁfncﬁ onate ﬁ?;"cfh
invention is paumcmls:rl Wigme 2t fthe tdiﬁ:qttpﬂ'lﬁ[xig)rdﬂfwﬂﬂgﬁﬂi}llustrates
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reactions whi r [ 0 4 eqal de \YA0) e af
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acids with highly concentrate roxi-de, partic
hydr oxi de, sol aditsough no megmtrlmerubmmty QQRURS then tthe

invention 25 cbaktan?s 1litilte dFf GU% andd60% WU 1% tdidddsd Y concentr at ed
ester sulilgnate salt_past.es which is charact erized in that, optiaognally

after acitPc bl eachiTRE A4 SEOFHT Y@M Shich the Jrasent y”WQ'WJI‘?B)Z-s t‘??éed
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an intensivelyghpl ﬁﬁﬁ@sﬁ%bﬁ%c_’lt‘ﬁq.ckening occurring as a result (producing
| inconsistencies in the reaction and alse secondary reactions),
which were hitherto regarded as unavoidable, may be safely.
| eliminated in accordance with the invention. In the embodiment of
20 the 'invention described hereinafter, it is possible directly to
~ obtain ester sulfonate pastes of high solids content by neutralizing
the crude sulfonic acids with highly concentrated alkali metal
hydroxide, particularly sodium hydroxide, solutions. 1In
\_ this further embodiment, therefore, the present invention
25 relates to the process for produc1ng the highly concentrated
- ester sulfonate salt pastes which is characterized in that,
~optionally after acidic bleaching in known manner, more
| especially with H202, the crude ester sulfonates are neutral-
. ized with intensive coolmg at temperature below 90°C to a
30 | pH-value of from about 6 to 7 using concentrated aqueous
. alkgﬂ'%'ydro#ide solution to form ester sulfonate salt pastes:
- having a solids content of at least about 60% by weight and,
if desired, are subjecteii tc another bleaching treatment, more
espec:.ally with NaOCl. To this end, the crude ester sulfon-
35 ates and the concentrated aqueous alka.ini/t hydroxide solution
‘are preferably fed into an _intensively stirred and cooled
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1 ester sulfonate paste of high solids content, preferably at, | east about
60% by wei ght WAS, so that neutralization takes place with salt formation,
Wi thin the desired, conparatively |ow.viscosity aqueous ester sulfonate

S paste. 5 - In the practical application of this neutralization

pr ss, it is inmportant that the reaction m xture should be sufficiently
cooled to dissipate the heat of neutralization so that the tenperat ure does
not exceed or significantly exceed af-fupper linit of the order of [err].
Neutralization 10 tenperatures of from about 60 to 90C are particularly
'sui t abl e. It is also preferred.to limt the residence tinme (in continuous

processes, - ébeeaVﬁnagenae.ei paste tofm)igH sId”ltr%]ids%&fdt;ijﬁhﬂﬁCkbﬂéTfélfably at
tenperatures _in, .t above-nentioned .r . The .residence tjme or average
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reaction nmediumis adjusted fromthe outset to such high concentratlons

that the | oR*GPe80aP: PPPEZULLRY tyofy Shes ondam P 0 1ff ocedevkral i ation
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accorting therRbipnyREeERR ak, penBlritrha i Ahdaa et foeE iignge-
| n one prefTheecdesitiedcretime3dmarerader atdsddarce drinedim prefenamlpus| y
in aregetingel Q8Pe than 30 minutes and, more particularly, less than
about 20 minutes. By maintaining the above-mentioned
temperatures and residence times, coupled with the intensive
mixing of the suspension which is made possible by its low
viscosity, the alkaff’ﬁ%droxide and crude sulfonic acid ﬁay
20 be uniformly mixed into the ester sulfonate paste, thus
. precluding any local différences in concentratidn and/or
temperature. In addition, problems arising out of immobil-
izétion of the reaction mixture through excessive viscosity
. are ruled out by the fact that the WAS solids content of the
25 reaction medium is adjusted.from the outset’ to éuch high
concentrations that the low viscosity required prevails.

Using the process according to the iﬁvention, optionally
prebleached crude sulfonates may be directly converted into
free-flowing, fully nehtralized_éSter sulfonate'salt-pastes'

30 having a pH-value of from 6 to 7 with aqueous alkaff?ﬁ?ﬂroxide
solutions having a concentration in the range of, for ekample,
from 15 to 70% by weiqhé-and, preferably, from 30 to 55% by
weight. The process according to the invention lends itself
tomodification in varioﬁs_ways. In one preferred embodiment,

35 neutralization 1s-carr1ed out contfﬁuouélf'in a teaction loop



“through which a ferr] ester sulfonate salt paste according to the invention
with solids content's of at |east 60% by weight is circulated and cool eel<

On the-one hand, [err]-sul fon-" ated fatty acid esters within the @
‘above- nenti ened chain-length 5 - range and aqueous neutralizing agent are
introduced into this reaction loop whilsfgon the other hand, a

correspondi ng proportion of ester sulfonate paste is renoved therefrom The
tenperature in the neutralization loop is kept for exanple in the range
from80 to 90C. . If the crude sulfonic 10 acid is subjected in knovvn
manner to acidi hi th err] befqre n alization, it may b
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i nt roduced. VI SCOSI tes 1s
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ester sulfonate paste removed from the neutralization circuit
15 -may be subjected to another bleaching treatment with NaOCl
in the neutral range. :

However, instead of reacting the alkaliﬂiydroxide and
crude sulfonate in the neutralization cycle described
above, neutralization may also be carried out in intensively

20 stirred and cooled reactors already containing sufficient
' quantities of ester sulfonate paste. In this case, the
process may be carried out in batches or even continuously.
o/ ' Viscosity problems arising at the beginning of a contin-
3uous'process may readily be overcome as follows: |
25 - At the beginning of the neutralization reaction, a
| viscosity regulator is added to the reaction mixture and, at
the same time, sufficiently dilute reaction solutions are
used, so that undesirable immobilization is safely prevented.
Low-solids and/or viscosity-regulated ester sulfonate salt
30 pastes such as these are concentrated in their ester sulfonate
salt content while more viscosity regqulator is continuously
int;oduced The viscosity of the pastes is best always kept
at values of at most about 10,000 mPas at 70°C.  After the
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.1 V|5005|ty of the paste has reached its nBX|nun1at a solids content of
- apaut 50% by weight WAS, it falls as the solids cont ent conti nuous t.o
Hqsﬁﬁase The addition_ of viscosity regulator ‘may now be reduced until, ¥
“in e desired concen- 5 tration Lgnge of the ester sulfonate salt paste,
there is no longer any need for vis€dsity regul ation. At the same tine,
provision is nmade by the introduction of highly concentrated reactant Se
(above all highly concentrated aqueous al kali hydroxi de solution), to
ensure that the solids content of the reaction 10 nediumrenains in the

desiyred nti,nuous su atlon r-eact or 5
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initially filled w water. At the sanme tine sodi um hy
sol uti o REET AHRRed f@rgt’\’/‘éc&sﬁli’ﬂvéﬁ%u@ftiﬂfbm 5 Aty the sane tlme,

termeratptrcﬁzissl&epis aha88 b9 Ecater]mtatoee@ﬁﬂwx of HwyHeptecndaeerpeoguct is
recir-. cul at eg%}a and tagi ﬁ Bﬁntrat ed. ﬁnd an actlve subst ance éAS)
contentFFP°§BBGF A0 gRLIPLY: FONGERtTAtES: AqRef 1213 bin Bydpogide

kg/ h of douti@rer beto aénshiok Ehatt ahkS¥p lidsedtontely oertthd NEsHSUTER t O

redycge Vvi.s ty.until the O|IdS wcentration reached 55 to 60% AS.
Theﬁ@affbrl 419%§Hh?70hn36 Sdeﬁé% erB88%% cohol was reduced in stages to

0% and the neutralized product adjusted to a solids concentration of

appr oxi pBigdpg,0% AS.  The highly concentrated paste may be punped wi t hout
di fficul enperatures i-n‘the range from60 to [err].
In a continuous sulfonation reactor, 42.5 kg/h (= 150

moles/h) of hardened tallow fatty acid methyl ester (C16‘c18
15 1:1), from which the oleic acid had been removed before
hardening by_separatlon using the preferential wetting process?
were reacted with 14.4 kg/h (= lBO_mdles/h) of'SO3 diluted
to 5% by volume with dry air to form a-sulfonated tallow fatty
~acid methyl ester. _
20 This sulfonation mixture was delivered a£'80°c to a
epntinuous neutralization stage initially filled with water.
At the same time, 50% sodium hydroxide solution was introduced';‘)
to give a pH-value of from 5 to 7. The temperature is kept
at 80 to 90°C by cooling. The neutralized product is recir-
25 culated and thus concentrated. Beyond an active substance
(AS) content of about 25% by weight in the neutralized'product,
from 5 to 8.5 kg/h of ngsderbet alcohol (10 to 15%, based on
AS) were introduced to reduce viscosity until the solids
concentration reached 55 to 60% AS. Thereafter, the addition
30 of the Guerbet alcohol was reduced in stages to 0% and the |
neutralized product adjusted.to a-solids'concentration_of

approximately 70% AS. = The highly concentrated paSte may be
pumped without difficulty at temperatures in the range from
60 to 90°C.
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CLAI MS: | 1. Aqueous past es punpabl e at terrperatures of

‘| east 60 C and havi ng hi gh contents of alkali atm ‘\\l\“ﬂw @
[err] sul fonated fatty acid al kyl ester (ester sul %‘\m f act ant
characterised in that they essentially contain esten suf onat"e Sal t.s-based

on Cl16 and/or C18 fatty acids, have estert@lfonate salt 10 sol i ds

contents of at |east 60% by weight and are substantially free from

viscdsity regul HmMs L. Ester sul fonate salt pastes as clained in
claim1, characterised in that their content of ter sulfonate sal ts of

fatty acids contlini ng | essRYYEQNE cPAgtes P%P ghstemperttures| ofs
than 10 ®ole % at least 60E6t andsHavdimmi tcmséﬂesaefchakand matallai ns

< Trom 32 o GALES of 3“%‘*%%%4%%5 i Bl et oleedan, 2o

cl aim 3 charact aulzﬁnhatetﬂaltshesunfdctanto chabacteedsﬁdz iandhat? they

Ester sulfonate a ai t

characterised i n%éqﬁﬁiﬁaregn erl %?%mgﬁg%?él a éaH & ed Hral6

origin and at 2@mnd/or| &rs ffAtENe MSparnave:omﬁer[mqtm%naaé&

fatty 61(:].!00I net hidoBd$! colltiehts of at 1é6d€’ 604 fB?atﬁeiéh‘E Red Cards

clainmed in any of cl.ains 111%3 characteri zed gn t hat _they have '

‘vi scosities not tia xom, vigcosity  rggulsto rs. from6 to 7

and at tenperat@ges of fromEéBeto siifonate salt pastsssasl ocmmedl tin

Pased on wash adtiith chns Pikeddeak (R A RRal hesi odnighl M7 Blver .

pas{ es substant isulfonat@ssalts b dattipsacidedcontainihgr isse thamas

Exanpl e S ogduc I salt pastes as
cl ai rred | n anyaa'ﬂiwﬁll pégﬁgigg a:&&ﬁn[\'eé gB h’ﬁar ac g?ll é'gdhl%%%{ hat, optionally
after acidic Ester sulfonate salt pastes as claimed in

claims 1 and 2, characterised in that the ratio of Ci¢.

to Cjg fatty acids therein is from 3:2 to 0:l.

4. ' Ester sulfonate salt pastes as claimed in
20 claim 3 characterised in that the said ratio is between

3:2 and 1:2.

5. Ester sulfonate salt pastes as claimed in

any of claims 1 to 4 characterised in that they are

derived from commercial fats of natural origin and at

25 = least for the ‘most part, contain @ -sulfonated fatty
. acid methyl ester salts.
/ 6. Ester sulfonate salt pastes as. claimed in

‘any of clains 1 to 5, characterised in that they have
viscosities not exceeding 10,000 mPas: at pH-values of
30 from 6 to 7 and at temperatures of from 60 to 70°C.
7. | | Ester éuifonate salts pastes as claimed in
~ claim 6 which contain no more than 25% by weight, based
on wash active substance, of disalts.

8. . Ester sulfonate salt pastes substantially as
35 " herein described with reference to the Example.
9, A process for producing ester sulfonate salt

pastes as claimed in any of claims 1 to 8,
characterised in that, optionally after acidic
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13 bl eaching i-n known manner with [err], the crude ester suffonates are -

tralized with intensive cooling at terrperatu 90-C to a,

@val ue of from6 5 to 7 using concentrat w mﬂnﬂmﬁm nmet al
roxide solution to formester sul foh e salt avli Bg & solids

content of at |east 60% by wei ght and, 4<f desi red are subjected to anot her

bl eachi ng tm@ammn 19n known ﬂanﬁéecasﬁtn af130 | 2l g cf'gdielde%'t@r |9\-160
as a sol1ds

characterised i the ester. su te s Ste for
content o ﬁ%ﬁ%@w LogE ekt TRt Loed with ' geaﬁ&a'esscael e AEd i n
claim9 or aﬂamperﬁl:ures vmtre:taedﬂngheo'bl eochi pa-tzee.am fironefd ect ed

15 Ror ot LB 18 popmenc AN SRS ndin CATRATE BASSX bR, ° °

aqueous al kalcalutsion hthoxmdeasﬁtmtsuhfenetents&l@cmbtes ohawingt ensi vel y
stirred and e r I e t st n solsi
5?’91 east%‘%&f‘ebnt %te a%“ gaagtn gok 19% v‘?e £ Qu?d figls

cont ent of ¢ aitred in.
claim 12 cHesdned; /axe |$ﬂbiﬁ§t9ﬁetavé39§bere§ﬂ-eéﬁ@énﬂ' #Ee@ftm&t-r eaction

m xture undgr . the tenpeg at iaoeggigthpg Ofcfﬁimed t Ry Nelirgd hzatg on
reaction is no nore than 2Q m nutes, 1!'oei“ocess as, claimed in any -

of &Pai ms 9coharerterised oin; hat, f-ﬁ&t %ﬁ%u?"{}l atecsalthpashe de

sol utions h@dz%da et r 8ol oasof contants 60 Heby 6sei bt soe wed. 30

15. prQcess as claimed in cltaim 14 characterized in that the
al kali met aI ide is sodium hydroxide. 16. - A process as clained
in any of clldi.ns 9 to I pmmsstaslckdimedt hat oneuiwal iexatdlaim 40;arr | ed)

out in which the further bleaching treatment is effected
15 with NaOCl.

12. A process as ‘claimed in any of claims 9 to

11 characterised in that the crude ester sulfonetes and

concentrated aqueous alkali metal hydroxide solution

are introduced into an intensively stirred and cooled

20 ester sulfonate salt paste having a solids content of
at least 60% by weight. - _
13. ° A process as claimed in claim 12

.characterised in that the average residence time of the
reaction mixture under the temperature conditions of
25 the neutralization reaction is no more than 20 minutes.
14. A process as claimed in any of'claillns_ 9 to o/
13 characterised in that aqueous alkali metal hydroxide
. solutions having a concentration of from 15 to 50% by
weight are used. ' | o | -
30 1s.. . A process as claimed in claim 14
characterised in that the alkali metal hydroxide is
sodium hydroxide. _ _ | :
16. A process as claimed' in any of claims 9 to
15, characterised in that neutralization is carried out
s continuocusly in a reaction loop through which the ester
sulfonate salt paste'haxiing soli’ds"contents of at least
60% by weight is circulated and cooled, whilst on the
one hand o ~sulfonated fatty acid esters and aqueous



35 . continuous|y. in a reaction | oop through m'm ul fon@
sal t paste havi ng solids contents of at |east 6 D (I [rcul a
and cool'ed, whilst on t he one hand [err]- sulfonate aLtyna ters and
aqueous  neutralizing agent are introducédnto the loop and, on the
other hand, a corresponding proportion of ester sulfonate salt paste is

renoved t her ef re@tsalizing7agent areaiptyodyseds inte #he ileampans, @ni s

9 to 6 charactgésSesthdy t Rdhd, V&' @drirddpditing d pRdpoi®ilon1Uees st
Vi sc05|ty reduci nﬂ ggt ans wat er are added to.the reaction mxture at the
begi nni ng of t RBYhEGRALE; 53Lk Rate ds nempved, theFefd@f-ed aqueous 10

colncent rs;t ﬁs coprai ning | eas p&?@gs@%@ycgeggéang_fm-a@ll oeof @uﬂm@cigljlﬁst er

sal ts and havi SCOS 0 as err a

bei ng obt ai nedng?af t‘é+ %?*:#jﬁ%daditﬂt 35‘? &8s l"? i ﬁ]’ }aﬁént ‘g‘hd

water is graduad:dnytl.ndansiiyw ah vdmdam)amledﬁcing agentulani oratex idren

paste cont aini NgadsgaMB0 it PEALYI UET Allcrlel a0 UAQT BREYNAGHY ¥ ¥nea!t
e reacti ad of

i's obtai ned as on produ out i on cosity
reduci ng agent Reutwaldizaton reaction; ocgégcoségy-mum mue,mm 9

20 1gubst a”ébﬁééﬁti‘&taﬁr %dh’éh%ﬁrﬂd)eﬂe%t ReHa#H eS@ﬁCQ:yt OwéthEX%lﬁd-e
19. Est er uI fon stes en prepared b roces as
claimed in any % gpgﬂ:,g géps er salts and ha ing Viscos ty of
. at most 10,000 mPas at 70°C initially being ocbtained,
after which the addition of viscosity-reducing agent
J and water is gradually reduced with cooling and |
15 . circulation until a paste containing from 60 to 80% by
weight of a -sulfofatty acid ester salt is obtained as
the reaction product without the addition of viscosity-
reducing agent and water. _
18. A process as claimed in claim 9
20 substantially as herein described with reference to the
Example. ' _ |
19. Ester sulfonate salt pastes when prepared by
a process as claimed in any of claims 9 to 18.




