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25  processes in which catalyst is reused, since it leads to decreasing polymerization con-
versions. '

Itis an object of the present invention to provide a simple and inexpehsive process for
preparing THF copolymers with alpha, omega-diols which is suitable for preparing THF

30 copolymers with alpha, omega-diols at constant copolymerization conversions even
when the heteropolyacid catalyst is reused. '

We have found that this object is achieved by a process for the single-stage prepara-
_ tion of polyoxyalkylene glycols by copolymerization of THF and alpha, omega-diols in
35  the presence of a heteropolyacid, wherein the content of organically bound nitrogen in
' the alpha, omega-diol used is less than 15 ppm, preferably 10 ppm, particularly pref-
-erably less than 5 ppm. '

For the purposes of the present patent applicatioh, organically bound nitrogen is, in
40  particular, the nitrogen of amines or organic ammonium compounds. It is determined -



2 by a chsf_nglhg nescence determ nation known fromthe literature, for
eéxanpl e, from . Ehrenberger, Quantitative organische El enmentaranal yse,
Verlag Chem e, 1991, Chapter 37, pp. 382-384. 5 As al pha, onega-diols, use
i.s made of commercially avail abl e CZ-Cl®2-al kanediols with the exception of

1, 4- but ane | diol,
103" but anel §PnerBo BirbicE YR intiEton kEORRKOR RS Roteiche: to pierRRARY
neopent yl 54 lg,ltrgpbergg, Qgglpitquvg ggg@ﬁf@,ﬁgpgmtarana!yse Veriag Chemie, 1991

1, 8- oct aneGhapter 7, pP- 383 di ol , di et hyl ene glycol, triethyl- ene glycol,
Iow nmol ecul ar wei ght THE copol yners with the Cz- Clo al kanedi-ol s nen 10

ti oned here having a nean nol ecul ar wei of from 200 to 600 dalton or

mxtures  PhalPEaomessRisneiesis 'oipem '@Wa?dﬁ&laq'%%'ﬁm akanediolswitnt THE
copol yner stheaxeeptiog of1 deautamanlicd,caib cathyienegdiycabfpropydene2glged ol , Sptopdakdioh and

neopentyl 9bydiﬂnedﬁf‘rztdwémlbhf’arnleduoprﬁf Ee?rﬁQL |&9P@ﬂﬂkﬂded$l Mfe%henﬂ:l’qﬂ%c%'l‘t anedi ol

IS not a conononer t:l’pOSGS I’GS I nvent

| eads to t W%I tocteardial 8f19r -1 jetylene ghyco Fr{;eéh
copol yner. eﬁ'd‘@ymrlmnmledular wapigtit Ml ecopblyotens wﬂalh tl”@r@ﬁ@medll{dmadlotm'ﬁgla— diols are

treat efy bytncFF%El HeAShaViTPY heaf rmcﬁé?l}lé% v!ieﬁ&lﬂ%?fr&r‘ﬂ%b% %bo Béﬂ&%%&fhré?é

or gani cal I r&i ni tr en t F%’? IB I_Bcﬁ_ﬁ:l % R
purifying g ?”@er fﬁ y Wé‘b%{e‘aﬁ%l"%e@ s%pﬁ"h’"i 2%y ocess
of the pr emgmtmeawmnlecujar wslgh’erafrfgcsm 200 10600i dafton fand heoreniyi glycohpgdicdi ol from

organic soianﬁafeffera@ n&\béraghlgwcargwsmaﬁ@dmeyhétamﬁm&,foﬁﬁepawa@éwl s such

as net hane L sopr.opano et her such as
e AN ot BL Fles b o, e  BER o e phoBRbARRRS sl P e

sol vent® sdess fwégkyﬁladloéﬂldmfﬁfor di chl or onet hane and mi xtures ther eof
Preference is given to using Cl-Clo-alcohols, particularly preferably

ot hanol . 20, QeI ushiste BEAiSy AR Mk BARSEOIME b kel Gy kgl aver

or suspensioh Cr Bved by
crystall i ZHIQWQTIS%?E%CWQ tofgh arapepioniof °E938§a“3éiﬁ%ﬂqﬁ’ W*ﬁﬁOQGrﬁ’éor‘P@"ﬂ” A further
met hod of pupprhyi ng t he al pha, onega-diols used according to the present 35
i nventdn is solvent extraction of a saturated, aqueous, alcoholic or

t et rahydr of ur an ont ai ni nq sol ufﬁ on aof the al

oneg 0 ans of
Lot ur ot aa” P ol chPOfy RS s fn g et SRR er iR s e
C4- C15- hydprocesshd ties presat-iiGthiien soesrystellinatioaraf the alpba, autega-goldsinbl e t o use
hydr ocar bopgagieRbRémsNg hal ogen atonms such as chlorine. Mxtures

25 - Suitable organic solvents include C4-Cqg-alcohols such as methane [sic], ethanol, pro-
" panol or isopropanol, C4-C,s-ethers such as tetrahydrofuran, diethyl ether, butyl methyl
ether, and halogenated solvents such as chloroform or dichloromethane and mixtures
thereof. Preference is given to using C;-Cqo-alcohols, particularly preferably methanol.

30  On a production scale, another possibility is the known layer or suspension crystalliza-
tion method in which purification is achieved by crystallization from the melt and impuri-
ties remain in the meit.

A further method of purifying the alpha, omega-diols used according to the present
35  invention is solvent extraction of a saturated, agueous, alcoholic or tetrahydrofuran-
containing solution of the alpha, omega-diol by means of saturated or unsaturated ali-
phatic, cycloaliphatic or olefinic C4-C.s-hydrocarbons or C,-Cys-ethers. However, it is
also possible to use hydrocarbons containing halogen atoms such as chlorine. Mixtures
of the abovementioned classes of solvent which have a proportion of at least 50% by
40  weight of the hydrocarbon or ether are also suitable for the extraction. '
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be conveyed via a prereactor charged with ion exchanger into the polymerization reac-
25 for. It is advantageous for a mixture of the alpha, omega-diol with THF- and, if de5|red, a
hydrocarbon and water, i.e. the reaction medium of the polymerization, to be passed
over the ion exchanger. -

Among the purification methods suitable for removing the organically bound nitrogen .
30 from the alpha, omega-diols used according to the present invention down to less than
5 ppm, preference is given to treatment with ion exchangers. '

According to the present invention, from 1 to 60% by weight of the alpha, omega-diol,
based on the tetrahydrofuran used, preferably from 2 to 40% by weight, particularly
35 preferably from 3 to 20% by weight, is used in the copolymerization.

| Tetrahydrofuran is used in an amount of from 40 to 99% by weight, based on the total
amount of THF and alpha, omega-diol, preferably in an amount of from 60 to 98% by
weight, particularly preferably from 80 to 97% by weight, in the copolymerization.
40 :
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fresh feed comprising alpha, omega-diol and THF, preferably from 1 ppm to 16% by

25 'w‘ei-ght, particularly preferably from 1 to 10% by weight. However, it is also possible to
feed the hydrocarbon into the top of the distillation column for separating off the mixture
of hydrocarbon and water. The molecular weight can be adjusted via the total amount
of water which is removed from the copolymerization. In general, 1 mol of heteropoly-
acid binds from 10 to 40 molecules of water by coordination. The heteropolyacids used

30 as catalysts should contain from about 1 to 10 molecules of water per molecule of het-
eropolyacid. In addition', water is liberated by the copolymerization with the alpha,
omega-diols used as comonomer. The higher the water content of the copolymerization
'soluﬁon, the lower the molecular weight of the copolymer obtained.

35 For the purposes of the present patent application, the term “mean molecular weight”
or “mean molar mass” refers to the number average Mn of the molecular weight of the
polymer molecules present in the polymer formed.

Heteropolyacids which are used according to the present invéntion are inorganic poly-
40  acids which, in contrast to isopolyacids, have at least two different central atoms. Het-
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25 The vapor formed is preferably condensed in a surface condenser; however, guench
condensers and spray condensers are also possible. The condensate obtained is
passed to solvent work-up for removal of the water from the system. It is particularly

- advantageous to recirculate part of the condensate to the reactor, i.e. to remove the
heat of reaction by means of evaporative cooling. To achieve the highest possible

30 water contents in the condensate to be taken off, a multistage countercurrent rectifica-
tion column supplied with the return condensate as runback can be installed between
reactor and condenser. '

In a further embodiment, THF is distilled off simultaneously with the mixture of the
35  hydrocarbon used in the copolymerization with water; the THF can, depending on the
hydrocarbon, form a tertiary azeotrope.

The hydrocarbon distilled off in a mixture with water or the mixtures of water and
hydrocarbon with tetrahydrofuran can be dried by means of a suitable solid adsorbent,
40  for example over molecular sieves, and be fed back into the copolymerization. Phase
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the hydr oo raseoprRE o R f@?@f"iﬁl{]@g&%%ﬁgt&k b B B 5%
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| hydr ocar bdydreafmoasdiows ite hetienopolgamat e sepiacated off fromilive lpyoduet ghidse. THeHF and
5'be T EeRolgRy Eﬁrﬁ%@fﬁ%‘ﬁﬁggeﬁ°2me%§b§@%@ﬁ‘zﬁf@ﬁ*B%yaih?;%‘r"hggﬁ* The
copol ymer "SEMOERL BRI TP AA B) dF BU SR PR CHNETEIORR boen
sepa- r at exticordm ittee grgefie phdey Asdydedattonapipfensreceds piven tousinghthei Hydom  of

further argawErswiabh hiyBERCReRaN R ddpefnicheatdil BheROYRRIVACHTs PRfstamgr at ed
of f fromthe%qp heteropol yacid is preferably reused for

duct ase, The 10
t he next: 58}5 ‘{foﬁ‘é&'ﬁi‘g '%?HP'Y'i‘Fﬁ"'Eatf?é’r hod which is known per se, for exanple
fromBR-A 181 621, leads to precipitation of the heteropoly- acid fromthe
organi ¢ phaerodsssity HeqQiasdd hvelictf &IndRCEricd Gthee Bohthudesiper batenwize bp-

o ef or abl > & SHUEAEHarOiBRE A SbSichIP S EBbIiALL e SiRpSRal BRRAGC [ 1 ©

bresent | RIS MG MetsPPaacichis ity eneIoen egstar VIO EI-50% YMRIET el B8 or  as a
sem bat ch qiiieretsring MakeialsbThe fentdindat oif thenstarting teateraticis theropeieadd iariurs one i n

of tnd? ot ey e PRI | oril bl B epeEfl MElericbortls BTy 271
then net er@@BqusVHFEd Sbamagnte RETPA P30 Pﬁﬂﬁgy vweeg*%d?ﬁ?fierﬁizbu%%ﬁﬁoﬂépc h
pr ocesses,patris yhvedight dyesky @i 100iparta dy aveigHt afjie nsénomise dsed(TiFoant alplod, from 1
£0.300 pardngedVdi¥e). 8¢ alsBpetShi b ¥ad [RFBramdint & neteropolyacid to the reaction '
. mixture. - _
25 |
The heteropolyacid can be introduced into the reaction in solid form, whereupon it is
gradually solvated by being brought into contact with the further reactants to form the
liquid catalyst phase. An alternative procedure is to slurry the solid heteropolyacid with
. the alpha, omega-diol and/or the THF to be used and to introduce the resulting catalyst
30  solution into the reactor as a liquid catalyst phase. Either the catalyst phase or the
‘monomeric starting material can be placed in the reactor first. However, it is also pos-
sible to introduce both components simultaneously into the reactor.

In a continuous mode of operation, water is metered into the reactor in an amount of
35 from 0.11o 5% by weight, preferably 0.1 ~ 3.5% by weight, particularly preferably 0.1 —
' [lacuna] % by weight, based on the total amount of monomeric THF and comonomer
“usually via a level regulator. Fresh monomer is advantageously introduced in an
- amount corresponding to that.in which product and unreacted monomer are discharged
_ from the reaction apparatus. The residence time and therefore the polymerization time
40  can also be controlled in this way, thus providing a further means of influencing and



parts by \;@1__35\%1 based on 100 parts by weight of the nononers used (THF and
al pha, on¥Egd- 10I s). It is also possible to add | arger anounts of

het eropol yacid to the reaction mxture. 25 The heteropol yacid can be
i.ntroduced into the reaction in solid fprm whereupon it is gradually

sol vat ed by  bei brought into.contact with the f her reactants to form
the 11 qui S he pen Steleserppigi bl e Polecyip el SobuiE SR pOvERE sol [ d
het er opol-yagnet.wi t h t he al pha, onega-diol and/or the THF to be used and to
i ntroduce the resulting catalyst 30 solution into the reactor as a.liquid

cat al yst ase. Fither.the catalyst phase qr th mononeric starti _
mmtorlal CHE Gpobms R A Palftief 08 Fattortd Fuplane BFh EnThdEbade: i b e
t o i nt foduvdy eERUeaEdbnent s si nul t aneously into the reactor. In a
continuous node of operation, water is netered into the reactor: in an anount

f 35 frogm0..1.t0 5% by wei oreferabl.y 0.1,- 3. 5% L.aht
oart i oul arfy sbet Begaes, s EpeS0ier e BftisaRy bignee LA BrditiPilrapgs o
armount of efénbmer 1S Tepensing avine niesieed targal adlgcwdr aveight eleimprexputhatsta-.  Fresh
Gt e e i i cagdley (R v et T
Eppar it St a0 BearRe s PR bl Se 8 R Hirohe P T oh 280 can
al so be caortylai-methyicresehiBHTa@ye partiogagy ewitablenss free nadichscanenges. of ,
i nfluencing and PF 54411 7 setting the nean nol ecul ar -wei ght and t he

nmol ecul ar i | ' [ r r . ' | ymeri zation
can be non eo%&&fog%ﬁﬁél&%# bg? C{f%(gﬁaﬁb”%ﬁ%rg&‘saytg? egaﬁir%ﬁﬁo%ﬁgg%%ﬁﬁﬁ@% 5 tivity
measur enengopPolyiies splgtierhisslissiassd in @sfail indpe IGeiman patenbapnlisatiinef er abl y st opped

i nI a c’lcs_ﬂdLmEimiz&soasaamed Bébr@aﬁ/ 7, 205zgrtflempmb%amg r\:mmhtihﬁef&:?ielmfjésklar gﬁt

nmol ecul ar el Q. | e the sta- bility of the organic product phase to
oxi dati on,lﬂ%g&a? Otgypﬂgfn%%@aéft icularly preferably 10 50 - 300 ppm of a free
radi cal scavenger can be added thereto. 250 ppmof 2,6-di-tert- :

but yl - 4- meinlgeherat sid cqdyMeraatorpiard batch procgssisi degending onfthe amoadt cfal

scavenger . . thes AR HOlealfior BPEEATTRAREY bat fp)"@%:@ﬁéd ¥ forh BS 18178G1dur& Al
-conduc&daw ti% of tEe écl%%%l%)gler@%gl%.é‘ﬁn IS ge%%{c] f}sed mzlgeéall in the Gernan
pat ent2hppt FERGN O TS EOHEPH UGHRTLPTEEEFRM M1 10 490Bowys- Infascon-
appl i cant , tinvelis hracgss eesidigneetipressd ffrpm 1 tecll paursit rrefelably éroridrto g0 Hourggener al , -
the copol ygerisaalyl i Atthab&ihiiRg Bf HEQRMUbSs redeRe) e @ abiibr fRtedrount  of
described takes some time until a stéady-state equilibrium has been established and
during this time it can be advantageous to keep the reactor outlet closed, i.e. not to
25 discharge any product solution from the reaction apparatus. ‘

The copolymerization is usually carried out at from 20 to 100°C, p_referably from 30 to

80°C. It is advantageously carried out under atmospheric pressuré, but a reaction '

under pressure, usually the autogenous pressure of the reaction'system, can likewise
30 prove to be useful and advantageous. ‘

- Whether the process is carried out batchwise, semicontinuously or continuously, the
reactors should be equipped with effective mixing de\_/ices, for example stirrers.

35  Suitable reactors include all liquid reactors which are known to those skilled in the art
and have an internal or/and external free surface area for the necessary evaporation of
the water-containing vapor and in which sufficiently high shear forces for suspending
the catalyst phaSe in the homogeneous monomer/polymer phase are achieved in the
liquid (stirred vessels, circulation reactors, jet loops, pulsed internals). A particularly

40 advantageous type of construction is as a jet loop, since the necessary heating of the



- to 70 hour's

cat al yst a'glgsagﬁ reaction tenperature, carried out for a period of fromO0.5
) O preferably from5 to 50 hours and particularly preferably

from 10 to 40 hours. In a con tinuous process, residence tines of froml to

50 hours, preferably from10 to 40 hourg, are usually set. At the beginning

of a continuous reactijon, égﬁ &%a}cti on s_%stem efscr,i bed .takes sone tine
until a st'€HYr gqrhiﬁeemte@mtg ? thé gy dicuh inAtinpls fephign o during this time
it can be watedhtdaoeoken mixile épvapedzedeartiovousiy dratataivisetiomithereantian t o 25

di schar ge anRitre aREl el watet sritéh of freBonRfity 6rasd F<Rtor RPRLAEESo vAIBs which
copol ynerization . s us agb% Cai.l’l ed out at from20 to 100C, preferably from
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a reactd on wunder pressure, usually the autogenous pressure of the reaction
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stirrers. B® sartealsiase likeydsoiresd efanyceaten and pegenidesrprasend threrainibeferar e known
to those sigell ed in the art and have an internal or/and external free
SUI’faC,F‘O area for the necessary evaporation of the water-containing vapor
and in"which sufficiently high shear forces for suspending the catalyst
phase in tHe KasiRferadiesc 17 PRIV REGNapFRastorapereaeter aseinklias which | j quid -
(sti rrefl varg Saitshie for contirdiou® processdspfos example imnpe repibisdittet MitRimaing)s. A
parti cul ar] .y %wt LORSt I i A ' since

t he necess‘,z\ilér('ch Egat%{ﬁg&gﬁ] t eOfF%Qgwﬁflsidﬁg%r%g@&@rgH%Egﬁng@xﬁrﬁ gl;?lg?@ El|Snt o the
liquid cirdyes OTﬁ'r'Eﬁdgﬂeﬁﬁ?'% fashion. The water/hydrocarbon mxture is
~vapori®ed continuously or batchwi se fromthe reaction mxture and the water

content of g e FRBERHUPpdRks [dHfehbiRiohMke k8pdifHEr2Ebn MR i &nilk& Bon-ar €

advant ageous.f-otr tE? rS%E:Pﬁlﬁn. 5 The Eé}%ess oi the present i1nvention is

advant ageo@g oM ¢t d O WAleF PEMP! elEPoVaCidosphere. Any inert gases

such as nitrogen or argon can be used for this purpose. The reactants are

l'i kewi se frieestosdssait tha/\Gre8ént AVEnRES @p@ml@aspwcﬁ(§§fay|eﬁé1§we¢|9, iRpbRicalar use. 10
o)

TR o L B 5 9 B¢ o BB KL AR SE0GLEEPHASRRL | v cuve
react ors f¢atalgs aglivity anddrgeed wWeldwprledively ane avitcoprrmw Mmedpcotar weight distri-
enul si on- | hutien @ad @lsp® bLZFoid Wit iaXbwcolof hutbse The c6pdlymers have degrees of
' incorporation of the alpha, omega-diol comonomer of from 5 to 50% by weight, based
on the copolymer, and mean molecular weights M, of from 600 to 6000. The polyoxyal-
25 ‘kylen.e glycols which can be prepared according to the present invention are used, for
example, for producing special polyurethanes which are suitable as high-elasticity
composite materials. A polyurethane polymer derived from the copolymers which can
be prepared according to the present invention has a high elongation to break, a low
stress change during elongation, a small hysteresis loss on stretching and recovery

30 and a high elasticity even at very low temperatures.
Examples

Determination of the OH number
35 '
The hydroxyl number is reported as the amount of potassium hydroxide in mg which is
~equivalent to the amount of acidic acid bound in the acetylation of 1 g of substance.



cades of s 'r&@ﬁ vessels. 15 For the present purposes, an enul sion-|ike
copol yneriza ‘mxture is a-mxture con- taining from2 to 10 nol of water
per mol e of heteropolyacid. The process of the present invention enables

pol yoxyai kyl ene glycols in partlcular 920 copolyners of THE and neopentyl

| I, t f t t d
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and al so . mﬂfpm exdesgs af Weﬁlh aphydside cafterthaiaagtion, 1”&1%X0@§$)B¢%imnbytﬂ1‘!ﬂﬁels degr ees

of i ncor pedediya vath wdter aldohktitedted as didtic Lanmmps@iumhydrosiae> to 50% by .
wei ght, based on the copol yner, and nean nol ecul ar wei ghts M of -from 600

to 6000. The pol yoxyal 25 kylene glycols which can be prepared according to
the pr &serPetermieaianar the ergasieally baynd nisseaddl e, for produci ng speci al
pol yur et hanes whi ch are-suitable as high-elasticity conposite materials. A
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stress chaﬁﬂj@“'@ﬂf’rbw Eh@ﬁ‘@ﬁ&gﬁbﬂu%ﬁ@ﬁﬁﬁ prgﬂmﬁcéﬁééq@eﬂt@fé‘galw Merlag chi ng and
recovery 30hemid, $091i ghgeal 362382, UYing wR ANTEKVS000 Vepiical Brgranabtfrers ANTEXaNp! es
Det er jqnat i on of the OH nunber 35 The hydr oxyl nunber is reported as the
anount of é))?t aSSI um hydroxide in ng which is equivalent to the anount of
aci di c aci in the acetylation of 1 g of substance. ry~ PF 54411 9

The -hydr oxyl nurrber S det erm ned by esterification of the hydroxyl groups

present tc?hl cgirblo%@%éﬂg é’&&l r&:éﬂﬂ&ﬂ{ a %grﬁ %Qﬁrketr BRd rsﬁﬁtﬁf)b% cdpé excess

acetl c an e 1S te titr cetic acid
with sod Jﬁf%gfa?fdf?fei@aly@ hposiCa Plasn 2 rodiecLeny SR THR AT ogon The
det er nifhat 266 o;ﬂ‘tecmgcmmemaberytylmmuwas stirogreio gneesa bqnogmbousnsolbyort he

nmet hod  deagild Qﬁﬂnimﬁs g #aro%a@@p@a%pho@@aiéntaﬁd %—EP@ YH,B MEere x = 4-7

e AR ARG e 3 el sbtik RO o 29 S o

‘reactor pravides oinesreatralyrei(itd/speniee canpistingeé bieste @ eeramercial NPG
(organic nitrogen content: 15 ppm), 2 parts of pentane and THF as balance were sub-

20 sequently fed continuously via a prereactor charged with a cation exchanger (Lewatit®
S100 from Bayer AG, Leverkusen) into the reaction vessel. After passage through the
prereactor, the NPG siill had, after removal of volatile components a content of
< 1 ppm of organically-bound nitrogen. The reaction temperature was maintained at 66-
67°C. The THF/pentane/water mixture which vaporized was condensed. Water ob-

25 tained was d:scharged after phase separation.

The output obtalned continuously from the polymerization reactor was admixed with

250 g of pentane and subjected to phase separation. The heavy catalyst phase was

recirculated to the polymerization reactor. The upper phase was passed at 20°C over a
30 combination of cation and anion exchangers which were each arranged as a fixed bed,

THF was evaporated in a single stage at 1.0 bar and 75°C from the reactor output _

which had been freed of traces of acid in this way and was recirculated to the reaction.

At 15 mbar and 170°C, the unreacted NPF [sic] was then likewise evaporated in a sin-
35 gle stage and recirculated to the reaction.

The copolymer conversion determined by sampling was about 37% at the beginning of
the experiment. The catalyst suffered only insignificant deactivation over a time of
2000 hours. After 2000 hours of operation, the mean polymerization conversion was

40  36%. This corresponds to a mean deactivation of 0.012%/day.



tercurrent ﬁﬁ%&i fication colum (30 theoretical plates), a mxture of 5047 g
- of THE ancr 2166 g of technical -grade neopentyl glycol was stirred to give
a honopgeneous sqution._VhiIe stirring, 4125 g of a dodecaphosphot ungsten
acid (H3PO4 * x H20 where X 4-7) wert®@ added thereto. The enul si on

obt ai ned ure of neopentyl
gl ycol /TH\IQ?&F?b %ﬁ%vcgnm (é%lrlr %rél Wﬁz???‘%&?@“g’mﬂ%@% G (organic
nitrogen content: 15 ppm, 2 parts of pentane and THE as bal ance were sub 20
sequent | y Genparatie exaoptd ¥ via a prereactor charged with a cation exchanger
(Lewatit (D" S100 from Bayer AG Leverkusen) into the reaction vessel.

Af t er pas age thr ou h t he react or he NPG still had, afte val of
vol atilPe ¢ RESHUES °ae’@BWE)9eﬁW38FeReaie‘{)W%F°erﬁ@iﬂ 63?*!’3903(58[%{? Wgémogen. The
reaction temiemtactflmr@nmﬂy beu ol rédfrogesh: 46 ppey), I e rheatidecpagedméhiat er

m Xt ure Wy,ehark Wak7&Hoys condensed. Water ob 25 tained was di scharged
after phase separation. The output obtained conti nuously fromthe

pol ymeri zati on reactor was adm xed with 250 g of pentane and subjected to
phase sepéfr@taoonlymﬁneommwm deitahipsd bp bamplingasas 86 iat thel egithingoftthe

pol ymeyy Zaéxb@ﬂnéﬁ@?ﬁé’&atat;g&esdﬁﬁ%r se%?és@ea‘&ﬁ%ﬁaﬁ%%@:da %e%@é‘o@y RburS. Aftbr

conbi nat i %0$ cation jﬁ exc a%eri whi ch we %ﬁﬁg a;har@ed as a

fi xed bed %”%@089%8? eaEeR PRSP O%T%EFSQ”V’P fo- AR OPHE from t he
‘react or ougpeods tophinghn Haactivelion ¢frabeudt @P8%/dayes of acid in this way and was
recirculated to the reaction. At 15 nbar and 170C, the unreacted NPF [sic]
was then |ikew se evaporated in a sin 35 gle stage and recirculated to the
reaction. The copol yner conversion determ ned by sanpling was about 37% at

t he beginning of the experinent. The catal yst suffered only insignificant
deactivation over a time of 2000 hours. After 2000 hours of operation, the
mean pol ynerization conversion was 40 36%  This corresponds to a nean
deactivation of 0.012% day. |1 PF 54411 10 A copolyner having a nean CH
nunber of 58 ng KOH g was obtained. Conparative exanple 2 5 The procedure
of exanple | was repeated using conmmercial, technical-grade NPG (content of
organi cal ly bound nitrogen: 15 ppm, but the prereactor charged with ion
exchanger was renoved. The copol yner conversion determ ned by sanpl i ng was
37% at the begi nning of the



10 experi "BPlsy, gﬁe catal yst suffered severe deactivation over a tinme of 2000
-~ heours. After 5 0 hours of operation, the nmean polynerization conversion
was 30.6% This corre- sponds to a nean deactivation of about 0.08% day. PF
54411 11 We claim 1. A process for the single-stage preparation of
5\b| yoxyal kWele%rrpl ycol s by copoly- nerization of THE and neopentyl glycol in
t he presence of a heteropol yacid, 5 wherein the content of organically bound
nitrogen in the neopentyl glycol is less than 5 ppm 2. The process for the
\7,11 ngl e- st ﬁg.e PAQPEIE3E ;fomh@f;in@elsmméwhmfgiomﬂyﬂkmmlﬂﬁdmw (caploq,{-?i m 10
wherein the co : i Nt ) It ) : gly- 10. -
col is achi eve@gﬁ%t{oﬁeogﬁ Fntgﬂétwdg%%%rgﬂ%gl [B &&%g%%_ﬁg%%%fnﬁt%%@%{'&by -
recryst@lli za- Whergh the Gryient of oxkaanically Baung ”'H?quk indherBerPenty Alves is lsRs
exchanger. 3. fhaa Sppmeess for the single-stage preparation of
pol yoxyal kyl ene glycols according to claiml or claim2 wherein from3 to
20% by vveight of neopen }/I glycol, based 15 Ogn tetrahydrofuran, is:-used. 4.
The procesé fofN§ H@C%Ehé thestinglrssigne paraation o poly P ighcaisScEPng! s
accordi ng to @aiof1 wheieirsthé contest affoegamically beurmbpibbyereinitzaheapentybglyar ri ed
out inqhhe presgs iCaGH @Bt%t?é‘éﬁfé’rﬁ%?@%ﬂnicgl%rgd? W&?pe‘ﬂfﬂ@@éﬁg&ofecffﬁ%mza-
si ngl e- st age pﬁ;{gar at'1on f_(ﬁlo ém{lya{ %{I}tentg. %'écm%ﬁ% ording "to any of
claims 1 to 4 sRVANt glragiqn LDy tieatmellt Wit andoR exdiB®uousl y. 6. The
process for the single-stage preparation of pol yoxyal kyl ene glycols
accor di ng. 3. 25T pRi¥sPfor HeddinFle-dtab pRepahiationidh pbSxyEARRNK R/cbBacEirgS
carried out at tofcrls?mnq1 128r éla%m %%r%ein from3to 20% b i '

% by weight of neopentyl glycol, based

15 on tetrahydrofuran, is used. :

4.  The process for the single-stage preparation of polyoxyalkylene glycols according
- toanyof claims 1 to 3 wherein the copolymerization is carried out in the pres-
ence of a hydrocarbon.: ' '
20 | .
5.  The process for the single-stage preparation of polyoxyalkylene glybols according
to any of claims 1 to 4 wherein the process is carried out continuously.

8. The process for the single-stage preparation of polyoxyalkylene glycols according.
25 . toanyofclaims 1to5 wherein the copolymerization is carried out at from 20 to
100°C.



