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ALKOXYLATION PROCESS

The invention relates te an alkoxylation process for preparing
alkyleneoxide adducts of active hydrogen-containing EOmpounds.
Many of these alkyleneoxide adducts are of established
commercial utility and, depending on their specific properties, may
5 be employed, for example, in detergent compositions for use in
industry and in the home, as solvents, lubricants, wetting or
emulsifying agents or as intermediates for preparing polyurethane
products.
’ The adducts are usually prepared by reacting one or more
10 alkyleneoxide molecules with a molecule of an active hydrogen-
containing compound in the presence of a suitable catalyst. An
illustration of the conventional preparation of an alkyleneoxide
adduct, by addition of a number of alkyleneoxide molecules to a
single molecule of an active hydrogen-containing compound, in casu

15 an alcohol, is presented by the following equation:

ROH + n  R'——CH——CHy;—> RO——(CHy——CH—0) ,—H
A4 |
0 R’
20

In this equation R represents an alkylgroup, R' represents a
hydrogen atom or an alkylgroup and n indicates the adduct number.
A problem, encountered in many prior art processes of this
type, censists in the relatively low production of the envisaged
25 alkylengoxide adducts, due to insufficient activity of the selected
catalyst. In particular in the preparation of adducts of the above
formula, wherein R' represents an alkylgroup, it has been observed
that usually adducts are produced having relatively low adduct
numbers "n" e.g. below 10. Also, time-yield values are often
30 unsatisfactory as a result of the required induction period, before
the reaction initiates.
Moreover, with most of the catalysts.used in the known

alkoxylation processes, side reactions occur which result in the
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products. The adducts are usually prepared by reacting one or nore
al kyl eneoxi de nol ecul es with a nolecule of an active hydrogen-contai ni ng
compound in the presence of a suitable catalyst. An illustration of the
coriventional preparation of an al kyl eneoxi gle_ adduct, by addition of. a
nunber of al kyl eneoxi de nol ecules to a single nolecule of an active
{ hydrogen- cont aid¥ma @i &0 BROMHI s 5 4B 16 Frddddt s3] £QN0Linsdes r LS BOhRANLY, t he

foll owi ng equation: [er ré ) In this equation R represents an
al kyl group, R S3FSP 8eftlydrariaty 85 TaIMMtaTeLn fommed| YHatpomeynds i ndi cat es
t he adduct nunber. AlkyleReptioia| £40itEHCRUMEEHLAE drid KR P ipRbdddd mpPXQUGesSes

of this type, cpnsists in th rela];ivl | ow rog ction“ﬁ%the envi saged
al kyl eneoxi de %%(Yﬁf:’fc’su,s U °xlygat|en’§% ﬁ‘cf“g‘f!er?fwh"cgfﬁ ’%Veﬁ? AR %R PEct ed
gatalysﬁ_ | n oxyalkylene units, i.e. having different adduct numbers "n". The

adduct number is a factor which in many respects controls the
properties of the alkoxylate molecules and it is therefore
desirable, for each intended use, to produce a mixture of alkoxylate
molecules having adduct numbers within a relatively narrow range. It
10 has been observed that with many catalysts, used in prior art
l processes, in particular with alkaline catalysts such as
potassiumhydroxide, a broad range of alkyleneoxide adducts is
- produced.
Accordingly, much effort has been made to find more active and
15 more selective catalysts which can be used to produce at adequate
rate, an alkyleneoxide adduct mixture in which a relatively large
proportion of the alkoxylate molecules have an adduct number "n"
within a relatively narrow range.
In US Patent Specification 4,967,016 a process for the
20 preparation of alkyleneoxide adducts of active hydrogen-containing
organic compounds is disclosed whereby a catalyst is used comprising
a catalytically effective amount of bariumphosphate. The preparation

of this catalyst is performed by neutralization of bariumhydroxide

or bariumoiide with phosphoric acid in an aqueous medium. Typically,

25 diluted phosphoric acid is added to an aqueous solution of
baridmhydroxide. The formed suspension is filtered and the resulting
solid (crystalline Ba3{PO4)2) is washed with water and dried.
Subsequently, the dried bariumphosphate is used as catalyst in an
alkoxylation process, exemplified by ethyleneoxide as alkyleneoxide.

30 It has now been found that the use of a bariumphosphate
catalyst which has been activated before use, results in a
significant increase in reaction rate and a reduction in induction
period.

The present invention relates to a process for the preparation

35 of alkyleneoxide adducts of active hydrogen-~containing organic
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gticdlar in the preparation of adducts of the above formula, wherein R
Jresents an al kyl group, It has been observed that usually adducts are

duced havi ng z2- relatively | ow adduct nunmbers "n" e.g. bel ow
. "Also, time-yield values are often unsatjsfactory as a result of the
& qui red induction period, before the reactién initiates. Mor eover,

fth most of thgy mﬁ%ﬁkyﬁ R N rabmﬁé' @iéﬁ'& ,3%5%%%{;55' de

bact i ons occur Ich result in the formation of und e5|ra | e produ
sat ur at ed coMpBUAISOTIVPAEEPHivicy 8F dERroh BF FFRINE Nirase ¢remr dadthe

| yl conpounds presence of a catalyst obtainable by an activation treatment

'u

comprising treating with an alkali hydroxide solution.

5 Suitable compounds having a vicinal oxide (epoxide) group
include vicinal alkyleneoxides, in particular the lower
alkyleneoxides with 2 to 4 carbon atoms per molecule. Preferably,
the epoxide group is at a terminal position such as in ethyleneoxide
or propyleneoxide, but non-terminal alkyleneoxides, such as 2,3-

10 epoxybutane are not excluded.

In the process of the invention, a preferred vicinal

alkyleneoxide is propvleneoxide which can be converted in good yield

;iir

into various polyether polyols having molecular weights within
selected narrow ranges.

15 If desired, mixtures of alkyleneoxides may be used, for example
a mixture of propyleneoxide and ethyleneoxide.

Suitable compounds containing at least one active hydrogen atom
include alcohols, thiols, phenols, carboxylic acids, amines of
sufficient acidity and water.

20 Preference generally exists for hydroxyl~containing reactants,
in particular monochydric or polyhydric alcohols. They may contain
linear or branched carbon chains in their molecules, which chains
may be interrupted by one or more hetero-atoms such as oxygen atoms.

Examples of suitable active hydrogen-containing compounds are

" 25 lowag:alcohols such as propanol, butanol and hexanol, higher
alcohels such as octanol, decanol, or mixtures of alcchols having
from 8 &0 20 carbon atoms such as mixtures of Cg, Cy1p and Cqq
alcohols, or mixtures of C12, Ci3, C14 and C;g alcohols, dihydric
alcohols such as alkylene glycols, e.q. ethylene glycol, propylene

30 glycol, hexylene glycol, polyols such as glycerol and
pentaerythritol, polyalkylene glycolethers such as diethylene
glycol, triethylene glycol, propylene glycol, dipropylene glycol,
tripropylene glycol- and polypropylene glycol, phenols such as
phenol, p-methylphehol,:octylphenol and decylphenol, diphenols such

35 as resorcinol and*diphenylol Propane, alkanethiols such as 2-
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eoxi de addition reactions are known to produce m xtures of various
ate nol ecul es having different nunbers of oxyal kyl ene units, i.e.

di fferent adduct nunbers "n". The adduct nuiber is a factor which in
espects controls the properties of_the al koxylate nolecules and it is
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qonpounds i s Qise8) QRefarticular glycerol or polypropylene glycol. These
compounds have proved to be in particular suitable for preparing
10 alkyleneoxide adducts of which the adduct numbers are within a
selected, relatively narrow range. Thus, dihydric and polyhydric
alcohols and glycolethers have been advantageously used for
!!' preparing alkyleneoxide adducts having adduct numbers in the range
of 20 to 40, or alkyleneoxide adducts having adduct numbers in the
15 range of 80 to 100.
The process according to the present invention is of particular
interest for preparing polyols by reacting propyleneoxide with a
polypropylene glycol. The resulting propyleneoxide adducts are
eminently suitable as starting materials for the production of
20 polyurethanes.
According to the invention, the process is carried out with a
catalyst comﬁrising bariumphosphate obtainable by an activation

treatment comprising treating with an alkali hydroxide solution. If

desired the catalyst may comprise in addition other materials, for
25 example catalyst promoters or other catalytically active or

subséantially inert materials such as non-activated bariumphosphate

or minor amounts of other barium compounds. However, it is preferred

to use a catalyst essentially consisting of activated

F— m-,..‘

bariumphosphate. The amount of bariumphosphate present in the
30 catalyst is preferably more than 80% by weight, based on total
amount of catalyst, more preferably more than 85% by weight, more
; preferably more than 95% by weight. The amount of catalyst is not
critical, but is usually selected such that the supplied quantity of
activated bariumphogphate is in the range of 0.1 to Zé by weight,

35 based on the amount of eventually produced alkyleneoxide adduct.
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whereby a catalyst is used conprising a catal yti-cally effective anount of
. bariunmphosphate. The preparation of this catalyst is performed by
:1 neutralization of bariunmhydroxide or bariunoxi de with phosphoric aci d in an
aqueous nedium Typically, diluted phosphord¢ acid is
Substitute sheet - 8 August 1996 added to an aqueous sol ution of
?arl u?hlyflr oxi ge[ Th]g,( I%@imdl&[@p&]&%heél doﬁs%tdst en et faccinighehe esuivtan:ngn solid
crystalline Ba[err err err i s washed wi t.h n
{subsequently, EREATFPE lﬁﬁ?élﬁnﬁﬁ%?oﬁ%\‘f"@tf%“ Gg 2 ”um‘\éwgotsé’f‘ t% QCSULJS
al koxyl ati on ppefass issatipd ibhindphysmizly | Breoxiedeqesual mteneaml daich It
has now been fcl)gn‘gast Qg}metdhe use of a

samisdiianisi

5 In this embodiment the activation treatment preferably includes
a step whereby bariumphosphate, directly after its formation, is
contacted with an aqueous solution of an alkalihydroxide.

Suitable alkalihydroxides include the hydroxides of sodium,
potassium, rubidium and cesium. Of these, sodiumhydroxide is in

10 particular preferred.

The amount of alkalihydroxide solution added to the
bariumphosphate-containing mixture may vary, but is preferably

* selected such that activated bariumphosphate is obtained as a
precipitate in an essentially neutral medium. Hence, it is preferred

15 to add an excess of phosphoric acid in the preparation of
bariumphosphate, in order to obtain an essentially neutral medium
containing activated bariumphosphate.

The activated bariumphosphate may be recovered by filtration
followed by washing, e.g. with water, and drying, suitably at

20 elevated temperature.

pPreferably, the activated bariumphosphate, after washing with
water, is subjected to a treatment with an organic solvent, before
drying, in order to remove a substantial amount of washing liquid.

Suitable organic solvents for this purpose include aprotic

* 25 polar; solvents such as ethers, for example diethylether or

‘ tetrahydrofuran. Tetrahydrofuran is in particular preferred.

TE desired, the activation treatment may also be effected after
isolation of bariumphosphate from the reaction medium in which it
has been prepared. In this mode of operation the amount of

30 pheosphoric acid, added during the preparation of bariumphosphate,
advantageously corresponds to the stoichiometric amount required for
obtaining an essentially neutral reaction medium.

After subjecting the isolated bariumphosphate to an activation
treatment, such as a treatment with an aqueocus solution of an

35 alkalihydroxide, conveniently a washing and a drying step is
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gar i unphosphat e catal yst which has been activated before use, results in a
=i gnificant increase in reaction rate and a reduction in induction period.
The present invention relates to a process for the preparation of

‘% al kyl eneoxi de adducts of active hydrogen- containing organi c conmpounds by
;%reaction of a conpound having a vicinal ox1 de group with a conpound

fcontai ning At Jeagslecngu by § VAL QERTALOBestBidACaRsRSeNCE Of a calalyst

=..80bt ai nabl e by an activation treatnent conprising treating with an al kal
Yhydroxi de sol utionThe actiyAtedprasivoanostirrs FfyiPRg Y PRI TRER 63 dB T pBxi de)
proup 1 ncl ude paeehiidle M&AheARRXAERS, opdtaPidd b Ut al bekylOWEIn process. '
Bl kyl eneoxides with 2 to 4 carbon atons per nol ecul e PteferabIY t he
poxi de group Ghe ipveatich H'isnﬁ‘frtﬂﬁ’éi‘ll%ﬁ“gﬁﬁ‘ﬁ b¥sthe fRHRI 8RB B r
;ropyleﬂeox:dQMaQy@anon-terninaI al kyl eneoxi des, such as 2, 3- epoxybut ane
ire not excl uded. Ln_the ocess of the inv | on, . r Vi ci na
| kyl eneoxi de is p?‘osﬁ)} gﬁ%o‘ff‘d‘%"%ﬁ?’%ﬁe%%tnorb‘éascgﬁgge %%egl%neggigﬁy?gl dinto
ari ous pol yetwaeer pohipestgiently 0g9 molleefl|barivmhydgiaidai ndnohydedtect ed narrow

fanges. (Ba(OH} 5. Ho0) was added and the temperature of the mixture was

raised to 50 °C.
10 The mixture was filtered through a glass-filter and the

temperature of the filtrate was again raised to 50 °C. During a
period of 16 minutes under stirring, 0.66 mol of phosphoric acid
* (85% wt in water) was added. Subsequently, 0.352 mol of

sodiumhydroxide in 30 ml of water was added and the mixture was
15 stirred (200 rpm) during 2 hours.

The resulting mixture was split in three parts, each part being
filtered through a glass-~filter, washed with water (3 times, each
time with 200 ml of water), washed with tetrahydrofuran (3 times,
each time with 200 ml of tetrahydrofuran) and dried overnight at

20 100 °C under vacuum.

The activity of the obtained bariumphosphate catalyst for the
preparation of polyetherpolyols was investigated in a 1 litre steel
autoclave, fitted with a magnetic impeller stirrer and equipped with
safety devices for high temperature and pressure conditions.

* 25 The autoclave was charged with 51.5 g of polypropylene glycol
. havigg a molecular weight of 400 g/mol (PPG 400) and 4 g of
bariumphosphate catalyst, prepared as described above.

The autoclave was sealed and, after raising the temperature of
its contents to 120 °C, evacuated during 30 minutes. After addition

30 of nitrogen (1 bar), 748 ¢ of propyleneoxide was pumped into the
autoclave under pressure regulation (6 bar abs.) to yield a product
with a targeted molecular weight of 6000 g/mol.

Subsequently the reaction was allowed to react down without
further pressure regulation. The propoxylation time was

35 approximately 100 minutes, the total batch time was 6 hours.
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| f desired, m xtures of al kyl eneoxi des may. be used, for exanple a m xture
of propyl eneoxi de and et hyl eneoxi de. Sui t abl®e conpounds cont ai ni ng at
| east” one active hydrogen atom i nclude al cohol s, -thiols, phenols,
carboxylic acids, amines of sufficient acidity and water. Preference
general ly exists for hydroxyl-containing~ B -7 4 reactants, in

particul ar nonohydgi g, Yo at;{,],xgydorn 1o thpéaﬁt Jl;%,ﬁ@xspsme@u@e,l aB&aly or

branched carbon chal ns elrr ecu h chains nmay be |nterrupted
by one or nor ePieRYERRS afmaeﬁmta@@ay@fwtafmd product for the first

time. .

The volatiles were removed from the mixture at 120 °C under

5 vacuum.

The preoduct was worked-up by stirring the mixture with alkaline
water, followed by filtration, neutralization and another
filtration. The obtained polyether polyol was clear and had an
unsaturation value below 20 mmol/kg.

10 Example 2

A 3-litre reactor was charged with 1500 ml of water of 25 °C,
containing 79.2 mmol of bariumhydroxide monohydrate. To this

” solution 52.8 mmol of phosphoric acid in 100 ml of water was added
during 8 minutes. .

15 For 2 hours the mixture was stirred at 25 °C and then filtered.
After washing with 600 ml of water the mixture was filtered again
and dried during 24 hours at 120 °C, yielding pure bariumphosphate.

For the activation of bariumphosphate, obtained as described
above, a quantity of 65 g (108 mmol) of bariumphospﬁate was added at

20 a temperature of 50 °C to a solution of 6.5 g of potassiumhydroxide

{116 mmel) in 650 ml of water. The mixture was stirred at 50 °C

during 2 hours. The mixture was filtered using a glass-filter and
the filtrate was washed with water (3 times, each time with 200 ml
of water), washed with tetrahydrofuran (3 times, each time with

25 200 ml of tetrahydrofuran) and dried in an oven under vacuum during
24 hohrs at 100 °cC.

The activated pure bariumphosphate thus cobtained, was used as
catalyst for the preparation of polyether polyols, substantially as
described in Example 1. The supply of propyleneoxide was adapted to

30 yield a product with a targeted molecular weight.of 3000 g/mel. The
propoxylation time again was approximately 100 minutes, the total
batch time was 3 hours.

Example A (for comparison, not according to the invention)
Bariumphosphate was prepared, substantially as described in

35 Example 2. However, no activation treatment was carried out. The
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Exanmpt es of suitable active hydrogen-containing.conpounds are | ower

al cohol s such as propanol, butanol and hexanol, higher al cohols such as
oct anol , decanol, or mxtures of alcohols having from8 to 20 carbon atons
such as m xtures of (ferr], (ferr] and Clegr] alcohols, or m xtures- of
Cerr], Cerr], C(Jerr] and CJerr] al cohols, dihydric aI cohol s such as

al kyl ene gl yCCHb‘i:alﬁacgbaﬁd?rMhﬁlﬂxagé yaelduptonylueém a3l yawllyshexytmsne gl ycol,
pol yol s such as erol and_pent aer p ee. 4l l.et S
such as di et hy“'rré’ ‘?&o’f prf’?%é"t’h esﬁe EP 8 9%%%%%399 (':“é%g 5B

di propyl ene glc;amhed tom:paru)pytmmergmyemf aﬁ@l 6ol Bher B{gnoesmbafgloycﬁlme yfenol s
such as phenol D1 mani,E*}%p%nuegé Y bRbengbo g dec Klahesptasadiinhenol s such
as resorcinol ERA°Ui pr opane, kahet'hi ol s such as 2- propanethiol,
2- but angt hi ol ddcBiqreneRivdt o gboutrdid maH'éF-%jl e BO%yt ietakide sEéh as
acetic acid, pyQpPhLQnsc acid, valeric acid, lauric acid, palmtic acid,
caproic aC|d steric acid, olelc aci d, ben20|c aci d, tquic aci d,
terephthalic acid and maleic acid, tertiary al kyl am nes and

hydr oxyl - cont ai ni ng am nes such as N, N- di et hyl et hanol am ne and
tripropanol am ne.

tw
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Pref erably, .a-di-—erpolyhydric al cohol or .a glycolether is used, in L+
particul ar glycerol or pol ypropyl ene glycol. These conpounds have provEgﬁLg;
be in pjmwmlﬂllmﬂmtmi for preparing al kyl eneoxi de adducts of which

adduct a selected, relatively narrow range. Thus,

di hydri ¢ “and pon y dric al cohols and gl ycol%rhers have been advantageously
used for preparing al kyl eneoxi de adducts havi ng adduct nunbers i ngkhgqange

of 20 to 40, or -5- al kyl eneoxi de adducts havi ng adduct nambers in
the range of 80 to 100. The process according to the present invention
i's of CLAIMS

1. A process for the preparation of alkylenecxide adducts of

active hydrogen-containing organic compounds by reaction of a
compound having a vicinal oxide group with a compound containing at
least one active hydrogen atom, in the presence of a catalyst

comprising bariumphosphate obtainable by an activation treatment

L

comprising treating with an alkali hydroxide solution.

2. A process as claimed in claim 1, charactgrized in that the
compound having a vicinal oxide group is an alkyleneoxide with 2 to
~ 4 carbon atoms.

10 3. A process as claimed in claim 1 or 2, characterized in that the
compound containing at least one active hydrogen atom is a di- or
polyhydric alcohol or a glycolether.

4, A process as claimed in any of claims 1-3, characterized in
that alkyleneoxide adducts are prepared having an adduct number in

15 the range of 20 to 40. '

5. A process as claimed in any of claims 1-4, characterized in
that the activation treatment is performed during the preparation of
the catalyst.
6. A process as claimed in claim 5, characterized in that the
20 activation treatment includes contacting bariumphosphate, with an
‘ﬂ’ aqueolis solution of an alkalihydroxide directly after its formation.
7. A process as claimed in claim 6, characterized in that an
aqueous- solution of sodium hydroxide is used.
8. A process as claimed in claim 6 or 7, characterized in that the
25 amount of alkalihydroxide in the aqueous alkalihydroxide solution is
selected such that activated bariumphosphate is obtained as a
' precipitate in an essentially neutral medium.
9. A process as claimed in any of claims 5-8, characterized in
that the activated catalyst, before use, is washed with water,
30 followed by a treatment with an organic solvent and dried.

10. A process as claimed in any one of claims 1-9, characterized in
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partieul ar Lumgwﬂﬂnmﬂu paring polyols by reacti.ng propyl eneoxide with a
pol- ypropyl Eﬂ esul ting propyl eneoxide adducts are em nently
suitable as starting ndterials for the production of polyurethanes.
According to the invention, the process is.carried out with a catalyst
conpri sing bariunphosphate obtai nabl e by an acti vati on treatnent conprising

treating wt hdat[haa| ﬂKﬁleyJHMB:ﬁJd’é de lﬁéﬂcHEd.i GAchld pdﬁﬁﬁoﬁﬁlén'&egpﬁ{oal yst may
conprise in addjtion, other terjals, exa C rom)ters or
ot her catal yti g’!’h'l yRJa Legeergee siflﬁlélf%%t }’3‘1‘?‘3‘7’ T‘?g%’ aﬂrg "sﬁfcﬁsa‘?almed

non-acti vat ed biar royEfosphiasel 0. m nor anount s of ot her bari um conpounds.
However, it is preferred to use a catal yst essentially consisting of
activated bariunphosphate. The anount of bariunphosphate present in the
catalyst is preferably nore than 80% by wei ght, based on total amouny of
catal yst, nore preferably nore than 85% by wei ght, nore preferably re
than 95% by wei ght. The anmount of catalyst is not critical, but is usually
sel ected such that the supplied quantity of activated bari unphosphate is in
the range of 0.1 to 2% by wei ght, based on the

-
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anouat of eventually produced al kyl enegxi de adduct.sPreferably the suppI|;;>
quantity of activated bariunphosphate is in the range of 0.2 to 0.8% by —
wei ght on the sane basis. The reaction can be suitably carried out at
el’evat ed tenperatures, generally being in tijhe-range of 90-200[err]C.

Advant ageously, owing to the high activity of the activated bariunphosphate
catal yst, reaction tenperatures are used, which are significantly I$a8i4

than those, usually applied in known al koxyl ati on processes. Thus,

preferred reaction tenperatures are selected in the range

-6- of 110-150[err]C, nost preferabl yAilnStAR Aafde of

ALKOXYLATION PROCESS

A process for the preparation of alkyleneoxide adducts of
active hydrogen-containing organic compounds by reaction of a
compound having a vicinal oxide group with a compound containing at
least one active hydrogen atom, in the presence of a catalyst,
comprising bariumphosphate obtainable by an activation treatment

comprising treating with an alkali hydroxide solution.
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1;5-130[eﬁ(1C. s Arppsphetd eagegafft i on pressures may be used but
henixCpr epszdes.. ar eagtsiudl | y considered preferable, for exanple

superatnn§6

ENE R 10 S

pressuresibéﬁmehn@l:a%&@ZQ,ﬁaﬁwgimSplEte), E§§e.9ref rably between 2 a
pchar stititgshegt as

bar a. |  Thexmechankgm Undertycng. the { np

gt S Adgust (P

bari unpHosphate catalyst, as a resultiof the activation treatnent, is

fully uridet s+-008: G
bar i unphesphat-e.~ I
contained in the structure of the catal

treat nent.

e}-vallpe, the activation affects the L8rP@eeé SINt

is removed by the activatio

st
According to a 6#59§¥P68¥@Nb8§p§3§§ of the process, the

activation treatnent is perfornmed during the preparation of the cataly

The preparation of bariunphosphate intended to be used in_the process
t he: i nventi on, nﬁ nE i g§9§yfa% gﬁt%

epLNUSRFLRD batatRSvEPi Bls® LOBoRYERF

aqueous sol pinepamindalkylamioxidie dd&lwndtsd eadtapaite yhydrdgeah+ zed by
add[tion Ofd%ﬁ%%ygﬂﬁbzgaﬁbodgdé¥5ired diluted with water. In order to

Many of these alkyleneoxide adducts are of
established commercial utility and, depending on their
specific properties, may be employed, for example, in
detergent compositions for use in industry and in the
home, as solvents, lubricants, wetting or emulsifying
agents or as intermediates for preparing polyurethane
products.

The adducts are usually prepared by reacting one or
more alkyleneoxide molecules with a molecule of an active
hydrogen-containing compound in the presence of a
suitable catalyst. An illustration of the conventional
preparation of an alkyleneoxide adduct, by addition of a
number of alkyleneoxide molecules to a single molecule of
an active hydrogen-containing compound, in casu an
alcohol, is presented by the following equation:

ROH + n R'—CH—CHy—> RO———(CHg———?H———O)n———H-

A
0 R!'

In this equation R represents an alkylgroup, R'
represents a hydrogen atom or an alkylgroup and n
indicates the adduct number.

A problem, encountered in many prior art processes
of this type, consists in-the relatively low production
of the envisaged alkyleneoxide adducts, due to
insufficient activity of the selected catalyst. In
particular in the preparation of adducts of the above
formula, wherein R' represents an alkylgroup, it has been
observed that usually adducts are produced having
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substantially avoid the formati on of products other than bari unphosphate,
such as bari unhydrogenphosphate or bariunoxide, it is recommended to add

di l uted phosphoric acid gradually with stirrjng to an agueous sol ution of
bari unhydroxide. Stirring is advantageousl ysé@%m%e%’%ﬁt'eﬁo%é&\‘ﬁgtq% of
phosphoric acid addition, in order to pronote formation of crystalline
bari unphosphegla t el pr bolwcddduct suintadty be” recgvepetiobwylPr eBLpot at i on,

b e e
bari unphospHzte Rewised|irdushion cerirdi i pgforei thphoepahbientrom t he
agueous m Xtigecidecakich it was

Moreover, with most of the catalysts used in the
known alkoxylation processes, side reactions occur which
result in the formation of undesirable products, e.g.
unsaturated compounds, formed by dehydration of
intermediately formed allylcompounds.

Alkyleneoxide addition reactions are known to
produce mixtures of various alkoxylate molecules having
different numbers of oxyalkylene units, i.e. having
different adduct numbers "n". The adduct number is a
factor which in many respects controls the properties of
the alkoxylate molecules and it is therefore desirable,
for each intended use, to produce a mixture of alkoxylate
molecules having adduct numbers within a relatively
narrow range. It has been observed that with many
catalysts, used in prior art processes, in particular
with alkaline catalysts such as potassiumhydroxide, a
broad range of alkyleneoxide adducts is produced.

Accordingly, much effort has been made to find more
active and more selective catalysts which can be used to
produce at adequate rate, an alkyleneoxide adduct mixture
in which a relatively large proportion of the alkoxylate
molecules have an adduct number "n" within a relatively
narrow range. '

In US Patent Specification 4,967,016 a process for
the preparation of alkyleneoxide adducts of active

hydrogen-containing organic compounds is disclosed
whereby a catalyst is used comprising a catalytically
effective amount of bariumphosphate. The preparation of
this catalyst is performed by neutralization of
bariumhydroxide or bariumoxidé with phosphoric acid in an
aqueous medium. Typically, diluted phosphoric acid is




-7- forned. In this enbodi nent the activation treatnent preferably

I ncl udes a step whereby bariunphosphate, directly after its formation, i
contacted with an aqueous sol ution of an al I OXIde Sui

al-kal i hydroxi des include the hydroxides § g‘msﬁ%ﬁ‘ & ghelsi 8 AuguRSi @%@ and
cesium O these, sodiunhydroxide is in partlcular preferred. The
anount of aldddedytlr o deqeedusi smladien ¢ baribmhydmpkddphalBecont ai ni ng
T xiure TRy #ieq MMllebon B S OTA0EY1 EELER! EMlaURD HDRL1RGhEVabeda

bari unphosphate 1s as a prec n an essentl neutra
medi um HemﬂFrYﬁta%lbm%f%$Béaonbzhdﬁsama%&%@sﬁlﬁh wﬁégﬁhéﬂﬁcdééﬁd in the

prepar ati on Qi iy ﬁéﬁ'@i"?sloﬁ‘l@éedrié‘d%Q@fuﬁﬁh@?ﬁﬁéﬂeaﬂse%&&t kal Iy neutral

medi um cont.ai ni ng act | vated bariu hosphat e. ﬁ tivated .
barj urrphospff?ﬁ"eafﬁéi/ b’enr%%o%Je]F%’élyggtW'PtP’é‘f’?%ﬁsf 0?1‘6‘\7}8 ifyedal¥ing, e.g.
with water, eiyXdnyédgidsussablyybénebevased tenperature. Preferably,

the aCtlvat ed ba'i!tugggosgha&)efenaff%?ﬁld that the use of a

bariumphosphate catalyst which has been activated before
use, results in a significant increase in reaction rate
and a reduction in induction period.

The present invention relates to a process for the
preparation of alkyleneoxide adducts of-éctive hydrogen-
containing organic compounds by reaction of a compound
having a vicinal oxide group with a compound containing
at least one active hydrogen atom, in the presence of a
catalyst obtainable by an activation treatment comprising
treating with an alkali hydroxide solution.

Suitable compounds having a vicinal oxide (epoxide)
group include vicinal alkyleneoxides, in particular the
lower alkyleneoxides with 2 to 4 carbon atoms per
molecule. Preferably, the epoxide group is at a terminal
position such as in ethyleneoxide or propyleneoxide, but
non-terminal alkyleneoxides, such as 2, 3-epoxybutane are
not excluded.

In the process of the invention, a preferred vicinal
alkyleneoxide is propyleneoxide which can be converted in
good yield into various polyether polyols having
molecular weights within selected narrow ranges.

If desired, mixtures of alkyleneoxides may be used,
for example a mixture of propyleneoxide and
ethyleneoxide. )

Suitable compounds containing at least one active
hydrogen atom include alcohols, thiols, phenols,
carboxylic acids, amines of sufficient acidity and water.

Preference generally exists for hydroxyl-containing




washing with water, is subjected to a treatnment with an organi c sol vent,
before drying, in order to renove a substantial anount of washing |iquid.
Sui tabl e organi c solvents for this purpose include aprotic polar solvents
such as ethers, for exanple diethylether, or Suhstiutaislealraf August 1996
Tetrahydrofuran is in particular preferr%d. I f desired, the activation
treat ment mmeasdtsnte, eif egdetiailer memdleydobc obr bpol ynpdosphate fromthe

ho_ amount - ST PHEEHor TRk MY GolEtBd FORRT Fe pPERaTaFTonegpof e ' O"

bar i unphos pheitas, nsdiant keeo use yecwle 5 pantish t cha s smay cheéonet ri ¢ anount

Lo g S AR A SHREML S SR ERLT STl Wygen A1
) atoms. .

Examples of suitable active hydrogen-containing
compounds are lower alcohols such as propanol, butanol
and hexancl, higher alcohols such as octanol, decanol, or
mixtures of alcohols having from 8 to 20 carbon atoms
such as mixtures of Cg, Cipo and Cjj3 alcohols, or mixtures
of C12, C13, C14 and Ci5 alcohols, dihydric alcohols such
as alkylene glycols, e.g. ethylene glycol, propylene
glycol, hexylene glycol, polyols such as glycerol and
pentaerythritol, polyalkylene glycolethers such as
diethylene glycol, triethylene glycol, propylene glycol,
dipropylene glycol, tripropylene glycol and polypropylene
glycol, phenols such as phenol, p-methylphenol,
octylphenol and decylphenol, diphenols such as resorcinol
and diphenylol propane, alkanethiols such as 2-
propanethiol, 2-butanethiol and 3-pentanethiol, mono- and
dicarboxylic acids such as acetic acid, propionic acid,
valeric acid, lauric acid, palmitic acid, caproic acid,
steric acid, oleic acid, benzoic acid, toluic acid,
terephthalic acid and maleic acid, tertiary alkylamines
and hydroxyl-containing amines such as N,N-
diethylethanolamine and tripropanclamine.

Preferably, a di- or polyhydric alcohol or a
glycelether is used, in particular glycerol or
polypropylene glycol. These compounds have proved to be
in particular suitable for preparing alkyleneoxide
adducts of which the adduct numbers are within a
selected, relatively narrow range. Thus, dihydric and
polyhydric alcohols and glycolethers have been
advantageously used for preparing alkyleneoxide adducts
having adduct numbers in the range of 20 to 40, or

i
i
4

4 QAUB 1996 |

s
e A TR NS AR TS RPN

e




-8- activation treatnent, such as a treatnent with an aqueous sol ution of
an al kal i hydroxi de, conveniently a washing and a drying step is effected,
suitably in the manner as descri bed above. The activat ed

bari unphosphate can be used as catal yst, _bot3ubstitute shestses dugust 1996
conti nuous operation of the alkoxylati6n5process. The invention is further

i [l ustrated dykylenéoklawi agdexesPhesingxag@het lnumbefs3ihi the kargdbottom
react or was %aéﬁgd %& 2000 M of water. Subsequently 0.9 nol of
bar i umhydr 0x§8 H%m% ate (Ba(OH)[err]. Herr]O was added and the

tenperature of tRaenpxboesswascozidied to SdlecpreSent inVea tdion urse afas

Lo v o o PHELG Bt et 20F LRGPLEIRS AE: O pl EqBELLER, ©, he

0.66 nmol of mwms¥¢@m¢@xa@¢dwxesqempolﬁpmapﬁl9naaglﬁ@@bd Tsﬁbsequéhnng

0.352 nol of oSN VERYEE 0Xé dL3aRcBY &teOfminently suitable as starting
materials for the production of polyurethanes.

According to the invention, the process is carried
out with a catalyst comprising bariumphosphate cobtainable
by an activation treatment comprising treating with an
alkali hydroxide solution. If desired the catalyst may
comprise in addition other materials, for example
catalyst promoters or other catalytically active or
substantially inert materials such as non-activated
bariumphosphate or minor amounts of other barium
compounds. However, it is preferred to use a catalyst
essentially consisting of activated bariumpheosphate. The
amount of bariumphosphate present in the catalyst is
preferably more than 80% by weight, based on total amount
of catalyst, more preferably more than 85% by weight,
more preferably more than 95% by weight. The amount of
catalyst is not critical, but is usually selected such
that the supplied quantity of activated bariumphosphate
is in the range of 0.1 to 2% by weight, based on the
amount of eventually produced alkyleneoxide adduct.
Preferably the supplied quantity of activated
bariumphosphate is in the range of 0.2 to 0.8% by weight
on the same basis.

The reaction can be suitably carried out at elevated
temperatures, generally being in the range of 90-200 °C.
Advantageously, owing to the high activity of the
activated bariumphosphate catalyst, reaction temperatures
are used, which are significantly lower than thoée,
usually applied in known alkoxylation processes. Thus,
preferred reaction temperatures are selected in the range
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wat er was added and the m xture was stirred (200 rpm during 2 hours.
The resulting mxture was split in three parts, each part being filtered

through a glass-filter, washed with water ( | mes, eac ' Wi 0 m

of water), washed with tetrahydrofuran ( _tgHég‘,'f“i%@E‘ef’Pﬁg %E%Hséggé% of

tetrahydrofuran) and dried overnight at 100[err] C under vacuum The

activity of offthe10btidionéd, backtunpbespkabe ycahalchet rbaget et preparati on of

polyetherpoh Li g@s investigated in a 1 litre steel autoclave, fitted with
'%%e P r g

a magnetic tirrer and equi pped with safety devices for high
t enper at ure and Atmssphertondeacbien presFureaunayl bheeusad bb&rged with

60y Sng o SEERRABRAAC e, 200 iy llosled 00 9, (PP
preferable, for example pressures between 1 and 20 bar
a{bsolute), more preferably between 2 and 10 bar a.

The mechanism underlying the improved catalytic
activity of the bariumphosphate catalyst, as a result of
the activation treatment, is not fully understood.
Conceivably, the activation affects the surface of the
bariumphosphate. It is also possible that at least part
of residual water contained in the structure of the
catalyst is removed by the activation treatment.

According to a preferred embodiment of the process,
the activation treatment is performed during the
preparation of the catalyst.

The preparation of bariumphosphate intended to be
used in the process of the invention, may be carried out
in wvarious ways.

Conveniently, an aqueous solution of bariumhydroxide
is at least partly neutralized by addition of phoshoric
acid, if desired diluted with water. In orxder to
substantialiy avoid the formation of products other than
bariumphosphate, such as bariumhydrogenphosphate or
bariumoxide, it is recommended to add diluted phosphoric
acid gradually with stirring to an aquecus solution of
bariumhydroxide. Stirring is advantageously continued
after completion of phosphoric acid addition, in order to
promote formation of crystalline bariumphosphate. The
product can suitably be recovered by precipitation,
filtration, washing and drving.

An attractive procedure consists in effecting the
activation treatment directly after formation of
bariumphosphate oécurs, i.e. before isclating
bariumphosphate from the aqueous mixture in which it was




The aut ocl ave was seal ed and, after raising the tenperature of its contents
to 120[err]C, evacuated during 30 mnutes. After addition of nitrogen (1
bar), 748 g of propyl eneoxide was punped into the autoclave under pressure
regul ation (6 bar abs.) to yield a product @ubstitutessheeted Asassti 1@96wei ght
of 6000 g/ nol. Subsequently the reac |on was allowed to react down

w t hout furtfeedmed essure regul ati on. The propoxyl ation tine was

o bpoxyl at on 1R FBLheanpodineR mEngoan tisekieh RaaPRESBEopyl ene oxi de
and obt ai ni myrdferdaryeined piesl kctstfep wherdby statiumphosphdte, vol atil es
vere removedy QM {06, Al Wiks Ao deH &I ) G YNASI AR Vith an

aqueous solution of an alkalihydroxide.

Suitable alkalihydroxides include the hydroxides of
sodium, potassium, rubidium and cesium. Of these,
sodiumhydroxide is in particular preferred.

The amount of alkalihydroxide solution added to the
bariumphoéphate-containing mixture may vary, but is
preferably selected such that activated bariumphosphate
is obtained as a precipitate in an essentially neutral
medium. Hence, it is preferred to add an excess of
phosphoric acid in the preparation of bariumphosphate, in
order to obtain an essentially neutral medium containing
activated bariumphosphate.

The activated bariumphosphate may be recovered by
filtration followed by washing, e.g. with water, and
drying, suitably at elevated temperature.

Preferably, the activated bariumphosphate, after
washing with water, is subjected to a treatment with an
organic solvent, before drying, in order to remove a
substantial amount of washing liquid.

Suitable organic solvents for this purpose include
aprotic polar solvents such as ethers, for example
diethylether or tetrahydrofuran. Tetrahydrofuran is in
particular preferred.

If desired, the activation treatment may also be
effected after isolation of bariumphosphate from the
reaction medium in which it has been prepared. In this
mode of operation the amount of phosphoric acid, added
during the preparation of bariumphosphate, advantageously
corresponds to the stoichiometric amount required for
obtaining an essentially neutral reaction medium.

After subjecting the isolated bariumphosphate to an
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The product was worked-up by stirring the mxture with al kaline water,
followed by filtration, neutralization and another filtration. The obtai ned

pol yet her polyol was clear and had an unsaturation val ue bel ow 20 gg%‘/kg.
Exanmpl e 2 A 3-litre reactor was chargedSubstituteshest - & Axgust 1
25[err]C, containing 79.2 mol of barFuﬁhYdroxide nmonohydrate. To this

sol UE I on 52a§tmg:i%fn Ft*i‘?g{%%'ﬂ@n!t@t aeicth aR %?Qr@agﬂetnwamrtmcﬁﬁiﬁ%\ﬁhﬂl ng 8
m nut es. or . ours mxture was, stirred a err an en
filtered. AFPgPt%8§hpﬁgqﬁ1éihﬁ%i@ﬂdgﬁﬁkﬁﬁveFOPW§Wﬁ%é£;£a $H0%r ed agai n
and dried dahdng dyioy stalp 120 ffecited,yiselidiabd ypune ther imarters @t e.

For the acthya%ig of4ﬁ§§mehosphate, obt ai ned as descri bed above, a
gquantity of §5 5 %Tﬁb I%'cﬁ bari unphosphat e was added at a tenperature
of 50 [err]C to Theocictivated BasiynpiogwhatsicahyR oxseld €216 mmol) in 650

m of vater o Faq yH Wk nah Barchefl <3l 30 G iobhrddiidi 2Pudiion'Ne
mxture was Tiltéred using a glass-filter
of the alkoxylation process. The invention is further
illustrated by the following examples.
Example 1

A 3-litre roundbottom reactor was charged with 2000
ml of water. Subsequently 0.9 mol of bariumhydroxide
monohydrate (Ba(OH)s. Ho0) was added and the temperature
of the mixture was raised to 50 °C.

The nixture was filtered through a glass-filter and
the temperature of the filtrate was again raised to
50 °C. During a period of 16 minutes under stirring, 0.66
mol of phosphoric acid (85% wt in water) was added.
Subsequently, 0.352 mol of sodiumhydroxide in 30 ml of
water was added and the mixture was stirred (200 rpm)
during 2 hours.

The resulting mixture was split in three parts, each
part being filtered through a glass-filter, washed with
water (3 times, each time with 200 ml of water), washed
with tetrahydrofuran (3 times, each time with 200 ml of
tetraﬁydrofuran) and dried overnight at 100 °C under
vacuum.

The activity of the obtained bariumphosphate
catalyst for the preparation of polyetherpolyols was
investigated in a 1 litre steel autoclave, fitted with a
magnetic impeller stirrer and equipped with safety
devices for high temperature and pressure conditions.

The autoclave was charged with 51.5 g of
polypropylene glyceol having a molecular weight of
400 g/mol (PPG 400) and 4 g of bariumphosphate catalyst,
prepared as described above.




- 10 - and the filtrate was washed wth water (3 tines, each tinme with 200
nM of water), washed with tetrahydrofuran (3 tines, each time with 200 ni

of tetrahydrofuran) and dried in an oven un%‘bl vacuum dur i 24 h s at
100[err] C. The activated pure bariu héf@‘?té&%bté@l%%‘ \?!ésgﬁ.lsed
as catalyst for the preparation of polyether polyols, substantially as
described in Exaﬂmeeauto&heveuppsysealpdopyaeneﬁkédera@siadaphed to yield a

product w th 2 pt lqgsuulc)%; te é)fhe O,Q: 9/l oy 'EQ__,% %&ﬁg@ll ation

time again was apprOX|nater 1 t 6t al® bat an 3 hours.

Exanmpl e A (3 Mdayies s@nftermta%m @ft@ﬁmqmv@ntb%)) 748 g of

propyleneoxide was pumped into the autoclave under
pressure regulation (6 bar abs.) to yield a product with
a targeted molecular weight of 6000 g/mol.

Subsequently the reaction was allowed to react down
without further pressure regulation. The propoxylation
time was approximately 100 minutes, the total batch time
was 6 hours. '

With propoxylation time is meant the time span
between adding propylene oxide and obtaining the targeted
product for the first time. |

The volatiles were removed from the mixture at 120 °C
under vacuum.

The product was worked-up by stirring the mixture
with alkaline water, followed by filtration,
neutralization and another filtration. The obtained
polyether polyol was clear and had an unsaturation value
below 20 mmol/kg.

Example 2

- A 3-litre reactor was charged with 1500 ml of water
of 25 °C, containing 79.2 mmol of bariumhydroxide
monohydrate. To this solution 52.8 mmol of phosphoric
acid in 100 ml of water was added during 8 minutes. _

For 2 hours the mixture was stirred at 25 °C and then
filtered. After washing with 600 ml of water the mixture
was filtered again and dried during 24 hours at 120 °C,
yielding pure bariumphosphate.

. For the activation of bariumphosphate, obtained as
described above, a quantity of 65 g (108 mmol) of
bariumphosphate was added at a temperature of 50 °C to a
solution of 6.5 g of potassiumhydroxide (116 mmol) in
650 ml of water. The mixture was stirred at 50 °C during
2 hours. The mixture was filtered using a glass~filter
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Bar i unphosphat e was prepared, substantially as described in Exanple 2.
However, no activation treatnent was carried out. The obtai ned

bari unphosphate was directly used as catalyst in the propoxylatio ocess,
substantially as described in Exanple 1 Obgﬁ“@&F’F‘F‘@cﬁW 'gAér‘gtuéﬁg ure
of 150[err]C. The propoxylation tine ﬁa% approximately 250 m nutes. The
propoxyl ati @md itie cRilittded vk iwdlidd o fierdark of (Bhoiked,/Seatmut es. The

%gtgglgagfaéfﬂgaQ%¥ié§é%ihlﬂg% water), washed with tetrahydrofuran
(3 times, each time with 200 ml of tetrahydrofuran) and
dried in an oven under vacuum during 24 hours at 100 °C.

The activated pure bariumphosphate thus obtained,
was used as catalyst for the preparation of polyether
polyols, substantially as described in Example 1. The
supply of propyleneoxide was adapted to yield a product
with a targeted molecular weight of 3000 g/mol. The
propoxylation time again was approximately 100 minutes,
the total batch time was 3 hours.

Example A (for comparison, not according teo the
invention)

Bariumphosphate.was prepared, substantially as
described in Example 2. However, no activation treatment
was carried out. The obtained bariumphosphate was
directly used as catalyst in the propoxylation process,
substantially as described in Example 1, but carried out
at a temperature of 150 °C. The propoxylation time was
approximately 250 minutes. The propoxylation time
contained an induction period of about 175 minutes. The
total batch time was 8.9 hours.
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CLAI MS 1. Aprocess for the preparation of alkyl eneoxi de- adducts of
acti ve hydr.ogen-cont.ai-ni-ng organi ¢ conpounds by reaction of a conpound
havi ng a vicinal oxide group with a conpound containing at_| east one actlve

hydr ogen a‘Imu mulma uaﬂﬁnce of a cat al ysSubstipitesshagtio Anaussd

obt ai nabl e t r eat ment c&ﬁpr|5|ng treating wth an aIkaI

hydr oxi de sdl ufi oh. A process as clained in claiml, chagacoeni ges in

t hat the conpound haV|ng a vicinal oxide group is an al kyleneoxide wth 2
to 4 carbon atons. 3. A process as clained in claiml1l or 2, characterized
in that the conpound containing at ¢ das® b Rctive hydrogen atomis a di-
or pol yhydric al cohol or a glycolether. 4. A process as clainmed in any of
claims 1-3, characterized in that al kyl eneoxi de adducts are prepared havi ng
an adduct ndnber®ipred¢ess afge ohte2prepagdtion of alkyleneoxide

adducts of active hydrogen-containing organic compounds
by reaction of a compound having a vicinal oxide group
with a compound containing at least one active hydrogen
atom, in the presence of a catalyst comprising
bariumphosphate obtainable by an activation treatment
comprising treating with an alkali hydroxide solution.
2. A process as claimed in claim 1, characterized in
that the compound having a vicinal oxide group is an

alkyleneoxide with 2 to 4 carbon atoms.

3. A process as claimed in claim 1 or 2, characterized
in that the compound containing at least one active
hydrogen atom is a di- or polyhydric alcohol or a
glycolether.

4. A process as claimed in any of claims 1-3,
characterized in that alkyleneoxide adducts are prepared
having an adduct number in the range of 20 to 40.

5. A process as claimed in any of claims 1-4,
characterized in that the activation treatment is
performed during the preparation of the catalyst.

6. A process as claimed in claim 5, characterized in
that the activation treatment includes contacting
bariumphosphate, with an aqueous solution of an
alkalihydroxide directly after its formation.

7. A process as claimed in claim 6, characterized in
that an aqueous solution of sodium hydroxide is used.

8. A process as claimed in claim 6 or 7, characterized
in that the amount of alkalihydroxide in the agqueous
alkalihydroxide solution is -selected such that activated
bariumphosphate is obtained as a precipitate in an
essentially neutral medium.
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‘5. A process as clai any of clains 1-4, characterized in that the
att I vati onU“‘ﬂt“M‘mig\wa ormed during the preparation of the catalyst.
6. A proce claimb5, characterlzed in that the activation
treat ment ihcludes contacting barlunphoigha o} smﬂﬁﬁséﬁeth%6H9U§Bl§9ﬁbn of

an al kal i hydroxide directly after its fofmation. 7. A process as clained in
claim6, char, aCtEr;bﬁ@deisB hbatlammaaUmU§n§obﬁttpamé Sedium hydroxide is

amount of - aPRREARRARA T A ddte i HraEHd ATt S teTense
sel ect ed sudls mastheat twikdt ok thear Lﬁquiuméthtw les tiseeineatk asl th pareci pitate
in an essentl Al NI AnEBHE Bried.
10. A process as claimed in any one of claims 1-9,
characterized in that propyleneoxide is reacted with a
polypropylene glycol.
11. Alkyleneoxide adducts whenever obtained by a process
as claimed in any of claims 1-10.
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-12 - 9. A process as clained in any of clainms 5-8, characterized in that
the activated catal yst, before use, - is washed wwth water, followed by a
treatment with an organic solvent and dried. 10. A process_as clained in
any one of claims 1-9, characterized in thatSlpriﬂyF%ﬁEQ% u8 AYguEaEPRE with

a pol ypropyl ene glycol. 11. Al kyl eneoxi de adducts whenever obtained by a
process as clainmed in any of clainms 1-10. TS 0014 SIN

ABSTRACT

ALKOXYLATION PROCESS

A process for the preparation of alkyleneoxide
i adducts of active hydrogen-containing organic compounds
by reaction of a compound having a vicinal oxide group
with a compound containing at least one active hydrogen
atom, in the presence of a catalyst, comprising -
bariumphosphate obtainable by an activation treatment
comprising treating with an alkali hydroxide solution.
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