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react ant amdictte@n cotteritt DI1OTmiliequivastl bt talfins h et @namvmftalko@ameeuu&raaiah ol eae
oxide at 't h@oepleb¢¢ 'tveuixmsethp H0gramsef dkvdvlgnoe PHGHE Wltfrwe7 rBlbtlequa@nts iokprefienic ac;d
rought Lo ByEterL e ‘v:;%rt,ff%t;a;:tg:azze TR T I ete perae =
prefer ablsy 4 é?p p%eéswnag cibst #esggcﬁﬁtfo gha‘% &U bl |0W]‘\95t:0$|ty and
-Al koxyl ati am asgémecaldr%.paamnﬁ@@, after an i nduction period of a few mnutes
‘to a few hours. As the proxythyl ene OXIde |s taken up |n the reactlon

addi ti onal B ro gxa I ent. . Whi ¢ tains
an_appr o gy t:,,; f : t:gtétm%g@ gé’wrtm tztaggm of .éL’f 0l etf% @g«oﬁ pnc
its reactl ttda a'ﬂ@ Yokl r'eac

aver age aIkerne oxi de adduct nunber deS|red gor t he partlcular process
«Cener al |y, CainpdrativglExaroplesnecessar i I : the invention is best utilized in the

4 e T T Pt e L v L

per nol e OfresgortsMitdbr-pr &lohgﬁeﬁﬂaﬁhd's@ a&urmntam.dgtédghanmquhme 76 W6t §6) Bk
‘the br oadestd gopperigiidphaag Primicaicid ouxalictakie, apd CGEBHBE atid ea:d rdsulted bdotrartiyn «fla tihie
-product haPredgitdh adduct nunber that is preferably in the range 2 to 12,
nore prererabl y, 3 to 10, nmost preferably 4 to 9. The tine required to

COWD' ete a pr&Qé‘rﬁ of Ekp@infdAtsd@RCErri¥d b 1d Bfaniif) ¥EHaEL Bfne Ymétﬂuohl%léﬁgg fSvideadigloy St
one or nor Qeﬁﬁilub|cﬂclu£&6mt§ima@ RGNy RteliFoRORDA tlonl sadtiop einiesy contatnihglgataiytié he

de‘gr/ee of amm @paigmmtmatunpfs amgichwiving dik{line et wetepomulatédbbyaadditiay of \adehsdevels of

nmber 0‘1‘9 !5’% E , SeV\RAé?"j\r' ‘t%‘('ﬁepwﬁtcé" ‘!‘ﬂ’é"a Rgitféﬁ:haf pasp prepared
(eatt on. rlbnct 31 5 p ﬁéss. i A5 KN 8§ Wbl ARl as
reaction twm&rga thi &lcuﬂ-&ﬁﬁaﬂf@ etidkate I béStthtﬁQiBf'aﬁr@& 2l IcOHlaindd 5 idldBChAtIP N
.m xt ure. Urpd@ssiub@boup10dd ewm\e)dnd)puetaetmnsghuewaacheterm-nei nopto@parsighificant i6fiueace upon

'l koxy! at’e "eagq pafserage al k | ene OXI de adduct nunber. of about 3 can

n 2 at sul rg w
typically B %”t‘fng‘ﬁiﬁ%f%?‘é'@ bl mi% o thmea sy 0] g,h "‘%.?f TG, o
product havieRineHtoddlod6% o BitiéHw Arrohew M
to 4.5 hourrs/ent'sh)e&ecéﬁeaaa lceﬁhpirhtWE,Snoaﬁtﬁorﬂ‘BQ ed te irdv rish) Adid Was aidel wriythBeH of a
subst ant45a|hy§rolyzed aliquot decreased to 7.0 (+0.2).
The absolute viscosity, in Pa.s, of each resulting neutralized, calclum—contammg alkoxylate mixture
was determined at one or more temperatures. Results are presented in the following Table | and aiso in the
attached drawing.
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reduced by oOperation at the hi-gher reaction tenperatures and/ or pressures,
al though often at the expense of a selectivity loss in the utilization of
the reactants to the desired al kox+3§§ Ry ducts. Follow ng the

al Koxyl ati on reacti-on between the a ol “and al kyl ene oxi de reactant

under conditions 30 of al kaline pH andABkE t he presence of the soluble

cal ci um conmpound, the al koxyl ate product m xtuffempsawweutral i zed by addition
of an acid. As used her églgiumpent ral i zéP'#on meard visesiteasi igsddte pH of the
basi ¢ reacti oﬁ‘pﬁ"f%“bre ‘f°(5}°“:5.‘"9téﬂ"ue wh“trl fs equé\eang"ﬁFt Ieé’%s;‘tsﬁbn 7. For
purposes of th&"Mbsent | BUSHLi on. THIAZRY 4 conpft’ses one "6t nore
conpounds sel ectged fromthe oJr oup consgdeid i Ng of pregpi oni ¢ aghgl and benzoic
acid. Use of one or both of the indicated acids for neutralization of the
basic, @al cium containing reaction mixture 35 has 3Been fou®#3to be critical
to the prepar atlfn of a prggjct having desirable ppopertieg ofor instance,
neutral i zgpi on of the reactlon m xture wth these aci ds vyi eras a product
having essential2y the samsod ow vi scoskfiey, hi gh claarity, arcesow col our as
are chapacteristic of the unneutral ized m xture. However, if instead of -the
propi oni ¢ or ben%oic aci ds/%bt her carTfS?PyI ic acids® for exé’rf‘}?)‘i’e formc,
acetic, butyric,,hexanoic,,gxalic, tagtaric and cigric aci ggyygare added to
t he sane reaction m xture Tz neutral | zation pur poses, the 40 m xture
thickeng to a ged-like coresestency anskewr forns a2precipitatseo Mreover,
such gel formation in the al koxyl ate appears unique to the presence of
caligiumions. Alkali metal, e.g., sodiumand potas8ium and®?her alkaline
earth netals, e.g., bari um7§md stron,;rbygn,c when pregent in glkexylation

m>\~t——dre2§ do not gi ve rise to simlar gelation problens. 45 Apart from
use of the specified aci dsi2zsdr ocedurmepionic t abl e f 38 the newtosdl i zati on step
of the invention are not found to be critical. In eneral, procedures as
have been enpl oyed in thezgéjq or art FPHEonpl i sh feutrali PA%on of basic

al koxylaatl on reaction nmixtures can also be enploygd in carrggeng out the
inventi®n. P c reaction
mxture after t he mxture has flrst been cooledtoate erature below

at at_whi che {njue Ay ndft lgfﬁ(f neytrai
e s S R B R

t he quaht. bﬁdh nata,ﬁlndx:urss atiBRb caRiufl TbrEfAlekobe) Of abdiA 6o 00 e

aI koxyl at iypicallg adsail fret theNeeJdifraahlmlratcompbuhwasaarmikoxwatibhmm\an@esui:h eveldoficalcidm, S
pr ef er r edthe Meepsitiag ¢f the prepionicacid nepirqlieediethoxylaiesyase faughty 8n erderpf magnifued levsrthar,
while a pﬂ°?°n"°f‘ﬁﬂ'z?daﬂl§'ea‘fef"bﬁ‘f'% 5to 6.5 is considered nost preferred. The
present®i pygileion is nost effective when essentially only the propionic
and/ or benzami exgmpls ilAkRat&Stharithe (hrésence N calkili@Xigh ahd @ Fat@e tof @He #Bid Ldel Eorf OF
neutral i zmirdnatmrlpm; edike Bffestyman, the Iwec it ofaditfer @&pmatteammremwmal different

pr dperti e%‘k‘t%;‘ﬁlﬁ@gé"' VE Bregy '§Q5’" §§“£ 'l“tafVaH" neat ?"ee? eyl parbon

pl ese

erslovee CiL O TH RS R

Iys@ ndO4ceit) 4¢ial tS n&ﬁﬂa ealﬂlad'e 64 mixtaé: | ﬁ@’&a dded to
di sti nct i exes of the ditfezera) alabxyta;esm‘surmhae meamiurnabanmgahdnwbawxmne abaine pH. Ebdre

process ofmixtusecintained 2pQ9rppmyv of F'P@d‘”t Gollowing agditiene a!m'ewwetb%é*es em'mireﬁd

aCI d I §oa ggg’:’sﬁrgggo lter utralize ace lcaa%? :ee el'Fﬁ:Fs‘q1 railiz aiwﬁ ont o
E af 'ﬁtﬁafaﬁ:.ﬁ!s At m.ﬁﬁ;i)g}] ﬁffq e hEégr%me %@‘2000

ppMW ( par fnScddrdandd

ppMw cal Chéisalizadlixtibeshad@pHof mldiarzb y|saos(ﬁ9§)~ér@d5er9ﬂﬂdamw Resls |&|atar§um fized in

i nventionTable kurther illustrated by the followi ng exanpl es and by reference
t o t he sacconmpanyi ng draw ng whi ch shows variation in viscosity of

cal ci um cont ai ni ng al kanol et hoxyl ate neutralized in accordance with the
invention with propionic acid and for conparison purposes with acetic acid.
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0 091,146 Exanple 1 A process according to the invention was conducted
under the follow ng procedures: An al k@%ﬁt{ n reaction was carried out in
a 300 mM stainless steel autoclave reaCtOr. e al kanol reactant was a
“Neodol " 23 Al cohol ‘(trademark), charact efABtgd as a m xture of primary, %
linear. (20% 5 branched) al kanol s corfthexvi#tagrepa@iafe and thirteen car bo@
a]t Em; I(about 40% by m)lfégﬁ[ er r\]g%,r 60% bé%‘ﬁ%‘l"fe;?ofg%@. Initiall y‘é‘tsqighg liq d i
-al kanol reactant was to r cont out ..ppm (as, Phdi cat e
Kar| Fi schgr wat er algléFlfF)\fjl g,L by'“zég’%r gi ngﬁ.?ﬁ’ vﬁ’ogen at ﬁ%ggﬁerg] C(Pfi(;'r 35 ’
m nutes. To 65 grans (Babiavi|linosdes) of the dri edorédidednol waso.edded 1.6
grans (10 millinoles) of calciumethoxide as al koxyl ation catal yst. The
resul ting ,gat al yst solution in the al kanol reactarf®®fas sparged*®ith
nitrogen at 130[err] Cyf gy 4630 m nujes. The 54 sol utign yas thenghjansferred
to the reactor under a nitrogen atnosphere, and the system was seal ed,
heated to' 170[err] C and pressurized with nitrogen aed al kyl ene2.es0i de
reactant, in this case_ ethylene oxide, to _a otal pressure of4.8x10[err] Pa
(gauge) (79 psi g),3.8>‘<?6’[§/r]5 P32 (55 psi d&°%hi t r ogEPU¥fd 2x105%FF (30 psia)
et hyl ene oxi de. Al koxyl ation (ethoxylation) conmenggg | mredi at ghgp and t he
tenperature was nmaintained at 170[err] C. Ethyl ene oxi de was added to the
reactor systemat a ra@® Sufficieft to nmuiZhtai n subsstienit i al |y @dfist ant 15
reaction pfessure. About 96 grans (2.17 noles) of aettpcyl ene oxi was added
overy a three hour period. The reactor was then mai iftai ned at 1 err]C for
an=xddi tional 30 m nusemdwst hout additi on 2efo f urt hespig@lidyl ene ozdde, to
cons¥e unreacted et hyl ene oxi'de in the system Follow ng the al koxyl ation
step, 100%yrans of the reaction product m xture waet¥ool ed to &bBHut
70[err] C and transfer,, der nitrogen t sanpl | e. Thj 1 Xxture
contained in soluti On14ga$btgﬂ$ 2500.I1%)arts pe%-sgjoi m | lpf‘?%;ﬁ%c; wei gh%"giogprrw) of
calciumion. Titration of the product m xture withecagueous hydsemhl oric
acid indiéated a content of 0.107 m|liequival ent of calciumion per gram
of al koxyl ate. NeutrdPi®®dt'fon was3acconpl iZffed by RPR8TY t he 1888%rans of
al koxyl ation product with 10.7 mlliequivalents ofacgkopi onic agikgh The
neutralized m xture was naintained at 70[err]C for.thirty mnutes and then
cool ed t osmbWeims25C. > Hydrol ysis of an aliquot of - the neutralized

m xture at 25C._i pdi cas'%; The product of bhi

d a pH of, abouyt 7.0. 25 | S
process 95 Gyl Mol ol ST Jﬁgﬁﬁggtﬁﬁiﬁrﬁa‘g@,gﬁa;%g afignq pina 8t 18
VI SCOSItY anghednmd U8R cAlbiurh E&tpdahdsiir rédikiREink BH of the\REINAg atko or%&ﬁﬁﬁt%%

of Exanpl & lbelev By adjion theétb @fVertacid thatdetefized s that HropiBNIC cid, Bbnzbic atiagr b @dbadre &f

e b ST TR o S M et 200

t he product wasg . ; v ! ' 19-

noti ceabl e pga@‘é‘n%ﬁf & acege "19%‘@"’%{&%%’{’%‘5? g':{;aéw%?es‘,’ ) f"ttg‘? é"@(’)'?r'ﬁé?'ginf’{7ehave9t° 15

Exag?l es e PIaOA BEYsE Scc¥aing txabltididd 1 ©8atarddrérRediH it dilyldhé SiideioRoridtR have 2 or 3

neuf¥al i zat | @rbodtagmdf a nunber of other 35 carboxylic acids the use of

whi ch is not i 5 Aeeeasezpderdingiorany efislainisiiedchagrsterizagdn thafhemfkylgeaaxide isgthylgne oxide.

resulted in gyt @g@fgﬁ}‘j‘ﬁgﬁm §§|8‘beu‘§ R L& PERBE g 403t M ral e Famepund is a

Butyric aes d and hexanoi ¢ acid were responsible for production of a two

phase m xt ur patetsiispiaeeng roughly equal quantities of a | ower gel phase and

an upper liquid phase. Form c acid, oxalic acid, and carbonic aci Aﬁ(aci? .
anols mit 8

in

) 14,
resulted in Ligr1 LE ci,\:\qfﬁm zyr 'w‘ﬁt?_"@“ Ygé\s(?:ﬁpgﬂlfogylaten durch Umsetzen mindestens

atomen mit inem’ "Alkylenoxid mit 2 bis 4 Kohlenstoffatomen bei
65 alkalischem pH-Wert in Gegenwart einer oder mehrerer ldslicher Calciumverbindungen, und durch
Herabsetzung des pH-Wertes der erhaitenen Alkoxylatmischung auf den Wert 7 oder darunter durch
Zugabe einer Séure, dadurch gekennzeichnet, daB Propionsaure, Benzoesaure oder eine Mischung aus
Propionsdure und Benzoes3ure verwendet werden. _
2. Ein Verfahren gemaB Anspruch 1, dadurch gekennzeichnet, daf} die Saure Propionsaure ist..
60 3. Ein Verfahren gemaR Anspruch 1 oder 2, dadurch gekennzeichnet, da das Alkanol bzw. die
Alkanole 9 bis 15 Kohlenstoffatome aufweist (aufweisen). .
4. Ein Verfahren gemaR einem der Anspriiche 1 bis 3, dadurch gekennzeichnet, daf das Alkylenoxid
oder die Alkylenoxide 2 oder 3 Kohlenstoffatomen aufweisen. )
5. Ein Verfahren gemaR einem der Anspriiche 1 bis 4, dadurch gekennzeichnet, daf} das Alkylenoxid
65 Athylenoxid ist.
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40 Exanple 3"A series of -experinments was carried out to quantify aspects of
the invention relating to viscosity 0@ %L‘:ﬁil zed cal ci um cont ai ni ng

-al koxyl at e_products. Al koxyl ati on reacCt tures containing catalytic
gquantities of calcirumin solution and halABhglal kal i ne pH were si nul a;@y

addition of various |evels of 45 calfhurterXPH® to a previously-pr d
et hoxyl ate product. Thjs ethoxyl ate prédgem igms been prepar edsessity
reaction hetween thecaA;@ ' f‘é 'a?ncoh‘éﬂ';mwan_ average of 6.3‘(;3%I es of
et hyl ene oxi de per ] ' . esence 0Of a pota '

hydr oxi de catal yst, fiohd asved by meutral i za6a on wi grbpiaiet i ¢ aco.oh7z Al t hough
t he cal ci um cont ai ni ng et hoxyl ate m xtures thus obtained al so contained a
residue of both potassium (about 1040 ppmw) and a8t e ions, 38 s was

det ermi ned not to have (shgni ficagt influegge upon,zQ.fhe desi g%
conparisons. After addition of the caltium ethoxi de 10 the et oxyl ate, the
resul ti nO=m xtures were sparged with nitrogen at &a@C for one2ksur to
renove et hanol fornmed_by transal coholysis reaction. The liquid m xtures
were then’’cool ed to ééé,g/é%d neut'fal i zed H%%dditiBPME h ni xi Fd’%f either
propionic acid (according to the invention) or acgid. acid (cengarative,
not according to the invention). Acid was added until the pH of a 55
hydrol yzed- al i quot detedsed to .0 (+0. 2p00 The abysménit e vi sScBETAY, in
Pa.s, of %¥ach resulting neutralized, calciumcontaining al koxylate mxture
was -determined at one or nore tenperatures. Resul ¥€"are preseft®d in the
,fc}LI/ovm' ng Table | anfh #lds@ i n the attachegdodr awi Ngepibific 66 5 o.24z2err]

-[err] [err] acetic 1.600 35 Clainms 1. A process for the.
preparati®¥dn of al kanol al koxyl ates by reacting at2cktsast one aPR®nol havi ng
.8 to 18 carbon ato”ﬁé"’intd zat 1 eggt one alkylene Oégggnihavi ng g Lo 4 carbon
~atons at al kaline pHin the presence of one or nore 301 ubl e carci um
conpounds, and reducing the pH of the resulting adckaxyl ation gBotture to 7
.or 40 bel®w by addition thereto of an acid characterized in that propionic
aci d, benzoic acid ol #dm3xture B&f 2500 propionic 0.180

a.s)

acetic 1.600

-

35 Claims

1. A process for the preparation of alkanol alkoxylates by reacting at least one alkanol having 8 to 18
carbon atoms with at least one alkylene oxide having 2 to 4 carbon atoms at alkaline pH in the presence of
one or more soluble calcium compounds, and reducing the pH of the resulting alkoxylation mixture to 7 or

40 below by addition thereto of an acid characterized in that propionic acid, benzoic acid or a mixture of
. propionic and benzoic acids is used. :
. 2. A process according to claim 1, characterized in that the acid is propionic acid.

3. A process according to claim 1 or claim 2, characterized in that the alkanol or alkanols have 9 to 15
carbon atoms.

45 4. A process according to any of claims 1 to 3, characterized in that alkylene oxide or oxides have 2 or 3
carbon atoms.

5. A process according to any of claims 1 to 4, characterized in that the alkylene oxide is ethylene oxide.

6. A process according to any one of claims 1 to 5 characterized in that the calcium compound is a
soluble, basic calcium compound.

50
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Patentanspriiche

1. Ein Verfahren zur Herstellung von Alkanolalkoxylaten durch Umsetzen mindestens 1 Alkanols mit 8
bis 18 Kohlenstoffatomen mit mindestens einem Alkylenoxid mit 2 bis 4 Kohienstoffatomen bei
55 alkalischem pH-Wert in Gegenwart einer oder mehrerer l6slicher Calciumverbindungen, und durch
" Herabsetzung des pH-Wertes der erhaltenen Alkoxylatmischung auf den Wert 7 oder darunter durch
Zugabe einer Saure, dadurch gekennzeichnet, daR Propionsédure, Benzoesédure oder eine Mischung aus
Propionsdure und Benzoesdure verwendet werden.
2. Ein Verfahren gemaB Anspruch 1, dadurch gekennzeichnet, da® die Saure Propionséure ist.
60 3. Ein Verfahren gema Anspruch 1 oder 2, dadurch gekennzeichnet, daR das Alkanol bzw. die
. Alkanole 9 bis 15 Kohlenstoffatome aufweist {aufweisen). : ‘ .
4. Ein Verfahren gemaB einem der Anspriiche 1 bis 3, dadurch gekennzeichnet, da das Alkylenoxid
oder die Alkylenoxide 2 oder 3 Kohienstoffatomen aufweisen. ]
5. Ein Verfahren gemaR einem der Anspriiche 1 bis 4, dadurch gekennzeichnet, da@ das Alkylenoxid
65 Athylenoxid ist.
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pr opi,oni c_én'd benzoic acrds is used. 2. A process according to claiml,
characterized in that the acid is propionic acid. 3. A process accordi to
claiml or_claim2, characterized i@ 09ht1481e al kanol or al kanol s hav to

15 carbon at ess. ac in n
char act- erl&ﬁgrﬁ?@vﬁﬁsﬁaﬁn %arrEBAemeererCA’d)téc% g?lglsg&a(g:rcfjil eken elcltlnegd%ia?l%Ca:I'CIumver .- 5.
A process according to any of clains 1 to 4, characterlzed in that the
al kyl ene Beveldicationet hyl ene oxi de. 6. A process accordi ng to any one of

clains 1°to 5 characterized in that the .cal ci umc is.a solub

basi ¢ cal c SR 128 m égﬁ el tﬂ; ?E:goqga'gﬁgh Eung
von Al kan @ﬂ&%&? "éuddtlfs Q%mlet ant 19 bH

Kohl enst of §@éoayetion méstitdit Hv 06 beddssdis Iﬂﬁ)-mddih &' enaride@d cahtélaagdobsacéense en ce qu’on
Kohl ens tef dtitisegied'acidesiroiihiqual dedéidacienzpiaup bl Vi mélange @g@dmamploelnm bemteigue.
mehr er er +.0spi ghéi"c |8 'P’El A/ EVeisefion Je FRractiise emiFe d‘ﬁ gpionique.

or Ver e g ge‘fg,,gugg %} A T 3 Sy TR o
Aaglielceiug

dur ch Zu e4eurm5ce @' QLELBIABIABREL 3 3,48EctENs6 Bh BNGRYERde ou les
Benzoesaﬂrcerydbslelraloewm dvit 2cdwn gtomves déPeofnensaur e und Benzoesaur e ver wendet

wer den. 2 EF nU'Vel’OF%ﬂ?r%l?n enasuq&mm% f?cveﬂ@!mﬁa'l‘sch ég‘el@efnﬁzfé?' @nrretquedaydeh e
Saur e Pro S\i.\?:xgudeth::ion .des ve dlcatlon nl égE)e racterl eg) ce etlé m ose%u
dadur ch gecglgi{m, |3 pos %KZE@ ,&,’% oj,,c AFKEANOre 9 quu i

Kohl enstza)ffatorre aufvvel st (aufweisen). 4. E| n Verfahr en gemi ( ei nem der
Anspruche 1 bis 3, dadurch gekennzei chnet daB das Al kyl enoxid oder die
AlNky| enoxi de 2 oder 3 Kohl enst of f at onen aufvvei sen. 5. Ein Verfahren gem B
einem der Anspruche 1 bis 4, dadurch gekennzei chnet, daB das Al kyl enoxid 65
lenexid ist. 7 35 40 45 50 55 60 65 8
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