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A batchwise process for preparing THF copolymers using alpha,omega-diols in the presence of
25  a heteropolyacid is disclosed by JP-A 10-87811. In this process, a portion of the copolymerize-
tion solution is continuously withdrawn from the polymerization reactor and subjected to a
process for water removal. After 12 h, the polymerization is stopped. For the repetition of the
experiment four times as described, fresh catalyst is used each time. This is uneconomic, since
fresh catalyst has to be dried for each new polymerization.
30
It has been found that the heteropolyacid phase of the copolymerization mixture changes
depending on the phase separation time and duration for the recycling. Viscosity and color
increase, which affects firstly the quality of the polymerization product, for example the color of
the end product, and secondly the properties of the heteropolyacid, for example pumpability,
35 emuisifiability, on-stream time, but also the catalytic properties.

It is an object of the present invention to make the copolymerization of THF with alpha,omega-
diols in the presence of heteropolyacids more simple and economic by providing copolymers of
a certain molecular weight and finding a means of repeatedly using and recycling the catalyst.
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tion before the termination of the copolymerization on attainment of the desired molecular weight

of the target polymer. Preference is given to adding comonomer, butanediol, butanediol-water
25  mixture, particular preference to adding butanediol or butanediol-water mixture. This allows the
electrical conductivity of the copolymerization mixture to be correlated to the average molecular
weight of the polymer forming. The possibility therefore exists of targeted termination of the
copolymerization on attainment of a certain conductivity value to determine the average
molecular weight of the copolymer being formed in a targeted manner while maintaining a
30  narrow molecular weight distribution.

The measurement of the electrical conductivity can, for example, be carried out in the process
according to the invention with the aid of techniques, circuits and measuring arrangements as
described by T. and L. Shedlovsky in A. Weissberger, B.W. Rossiter (Ed.) Techniques of Chem-
35 istry, Volume I, pages 163-204, Wiley-Interscience, New York, 1971. Useful conductivity meas-
uring instruments and conductivity measuring cells which can be used successfully in the
process according to the invention also include the commercially available instruments and
electrodes. The measuring electrodes used may be the customary platinum electrodes.
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25

In this application, the term “average molecular weight” or “average molar mass” refers to the

number-average molecular weight M, of the copolymers present in the polymer formed.

The catalyst phase resulting from phase separation after termination of the copolymerization is
30 stable and can be stored for a prolonged period and if required reused for further
copolymerizations. A catalyst phase obtained from a preceding experiment can be reused in the
next copolymerization experiment, but before reuse has to be freed of water, comonomer,
butanediol or butanediol-water mixture added for termination. This can be effected, for example,
by distillation.
35
The copolymerization of THF with alpha,omega-diols releases water of reaction. Since water
firstly adversely affects the catalyst activity and secondly acts as a chain-termination reagent
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Useful comonomers are alpha,omega-diols apart from 1,4-butanediol, for example C,- to Co-
alkanediols such as ethylene glycol, propylene glycol, 1,3-propanediol, 1,3-butanediol,
2-methylbutanediol, 1,5-pentanediol, 1,6-hexanediol, neopentyl glycol, 3-methyl-1,5-pentanediol,
1,8-octanediol, 1,10-decanediol, diethylene glycol, triethylene glycol, low molecular weight THF
25  copolymers with the alpha,omega-diols mentioned here having an average molecular weight of
from 200 to 600 dalton or mixtures thereof. The comonomers used are preferably low molecular
comonomers having an average molecutar weight of from 200 to 600 dalton and neopentyl
glycol, more preferably neopentyl glycol. For the purposes of this invention, 1,4-butanediol is not
a comonomer, since it leads to the polytetrahydrofuran homopolymer and does not give a

30  copolymer.

It is also possible to use mixtures of tetrahydrofuran, water and 2-methylbutanediol, and the
proportion of 2-methylbutanediol in such mixtures may be between 100 ppm and 60% by weight,
based on the mixture.

35
According to the invention, from 1 to 60% by weight of the alpha,omega-diol, based on the
tetrahydrofuran used, preferably from 2 to 40% by weight, more preferably from 3 to 20% by
weight, are used in the copolymerization.
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The water present in the copolymerization reactor which is partly water of crystallization from the
heteropolyacid and partly water formed during the reaction is removed with the aid of a
customary distillation apparatus directly from the copolymerization, i.e. from the copolymerization
25  reactor without intermediate work-up steps such as phase separations, as a mixture with the
hydrocarbon added with the fresh feed with water, at a temperature of from 40 to 120°C, more
preferably from 50 to 70°C, and a pressure of from 150 mbar to 2 bar, preferably 230 mbar.

The vapors formed are preferably condensed in a surface condenser; however, quenches and
30 injection condensers are also possible. The resulting condensate is fed to solvent work-up to
separate the water. It is particularly advantageous to at least partly recycle the condensate into
the reactor, i.e. to remove the heat of reaction by means of evaporative cooling. To achieve very
high water contents in the condensate to be removed, another multistage countercurrent
rectification column charged with the recycle condensate as reflux can be inserted between

35 reactor and condenser.
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t he hydrocar m xt ure he conductivity Is unti | the
desired val l?éfeadlys?f’dgt'lﬁé’@PP'ﬁ‘ﬂet”é‘i’tﬁéd The copol ynerization is then terninated
by addi ng the amount of water,

The upper organic phase contains the majority of the copolymer and THF and also smaller
residual amounts of heteropolyacid or its subsequent products. Their content generally does not
25  exceed 0.03% by weight, based on the copolymerization effluent. Nevertheless, it has been
recognized that these residual amounts of the catalyst and its subsequent products have to be
removed, since they adversely affect the properties of the copolymers for their further use.

The THF can be distillatively removed from the copolymer before or after the removal of the

30 catalyst fractions and/or subsequent catalyst products by filtration, for example ultrafiltration,
adsorption on solid adsorbents and/or with the aid of ion exchangers, although preference is
given to filtration and adsorption on solid adsorbents. Preference is given to filtering without
preceding removal of the THF by distillation.

35  The adsorption on the solid adsorbents mentioned may also be combined with a neutralization of
the polymerization effluent by bases. Useful bases include, for example, the hydroxides and
carbonates of the alkali metais and alkaline earth metals.



conononer, butanedi ol and/or butanediol-water m xture required in accordance
with the invention. Afterwards, the copolyner solution is preferably
transferred Po5419hase separator. By adding further anounts of hydrocarbon,
the heteropolyacid is renoved fromthe prpduct phase. This process known
per se, for exanple fromEP-A 181 621, |eads to postprecipitation of the 20
het eropol yacid fromthe organi c phase. The hydrocarbon used is preferably
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10 Suitable ion exchangers are, for exanple, anion exchangers such as the
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In the case of the continuous method, fresh THF monomer is metered into the reactor via a fill
level regulator in the presence of water (0.1 — 5% by weight, preferably 0.1 — 3.5% by weight,

25  more preferably 0.1 — 2% by weight, of THF, based on the total amount of THF monomer and
comonomer, for example neopentyl glycol). Advantageously, fresh feed solution is fed at the rate
at which product and unconverted monomer are discharged from the reaction apparatus. In this
way, the residence time, and therefore the polymerization time, can be controlled, which
provides a further means of influencing and adjusting the average molecular weight of the

30  polymer being formed. Depending on the amount of catalyst and the reaction temperature in the
batchwise process, the copolymerization is generally carried out over a period of from 0.5 to 70
hours, preferably from 5 to 50 hours and more preferably from 10 to 40 hours. In the case of the
continuous process, residence times of from 1 to 50 hours and preferably from 10 to 40 hours,
are typically set. At the beginning of a continuous reaction, the reaction system described

35  requires a certain amount of time until a steady-state equilibrium has been established, and
during this time it may be advantageous to keep the reactor outlet closed, i.e. to discharge no
product solution from the reaction apparatus. The conductivity can be measured continuously
with the aid of a conductivity measuring cell disposed in the copolymerization solution.



15 The renoval according to the invention of the catalyst fractions and/or
subsequent catal yst products by adsorption on solid adsorbents is
preferably cBrf 6t out in a fixed bed at an hourly space velocity of
generally fromO0.2 to 5 kg/l*h, in particglar from0.4 to 4 kg/l*h (kg of
pol yneri zation effluent per liter of adsorbent per hour). 20 The process
according to the invention may be carried out batchw se, senibatchw se or
continuously. The preferred variant is batchwise. In the case of the
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parts by vei i ﬂ\fe&f’ve{neg{ar?gﬁg\f%raé (iSed (THF nononer and al pha, onega-diol 5

conononer). It is also possible to add relatively | arge anounts of
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the reaction |ns g,]n wher eupon . cont a?tln with the further reactants
b

results in i FEPY U’éﬂ PRI H & PYaRRiestiEEEal yst phase. Anot her

procedure is 10 to slurry the solid heteropolyacid with the al pha, onega
diol to be u§|ﬂgblé‘?éyc8fs a@@&ﬂéﬁt&@%&?&é known to those skilled in the art and have internal
and/or external free liquid surface area for the necessary vaporization of the water-containing
25  vapors in which sufficiently high shear forces are achieved in the liquid to suspend the catalyst
phase in the homogeneous monomer/polymer phase (stirred tanks, circulation reactors, jet
loops, pulsed internals). A particularly advantageous design is the configuration as a jet loop,
since the necessary heating of the reactor can be integrated here in a simple manner into the
liquid circulation stream. The water-containing mixture of the hydrocarbon is evaporated out of
30 the reaction mixture continuously or batchwise and the water content of the reactor contents is
thus set to values advantageous from the point of view of the reaction.

The process according to the invention is advantageously carried out under an inert gas
atmosphere, and any desired inert gases such as nitrogen or argon can be used. The reactants
35 are freed before use of any water and peroxides contained therein.

The reaction can be performed in conventional reactors or reactor arrangements suitable for
continuous processes, for example in tubular reactors which are equipped with internal fitments



the resulting catalyst solution into the reactor as a liquid catal yst phase.
Even the catal yst phase or the nononeric starting material can be initially
charged in tRre54tdct or. However, both conponents can al so be introduced
into the reactor at the same tinme. 15 Theg copol ynerization is typically
carried out at tenperatures of from20 to 100C, preferably from 30 to 80C.
Preference is given to working under at m)spheri c pressure, although reaction
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convent | gnel S REhANR Rkl fE AN RyRy Syl Labl e for | conti nuous
processes, for Sact ors r'ch are equi pped with internal

fitments PF 54154 9 whi ch ensure good m xing of the enulsion-Iike

copol yneri zatypplegl Xture, or else in stirred tank batteries. The process
according to the invention can provide polyoxyal kyl ene glycols, in
particular 5 copolynmers of THE and neopentyl glycol, economically and in
good yi el d, Bedrengiatianadf yheanldr nuntbler a  nar r ow nol ecul ar wei ght di stri buti on,
and al so,g n pure form The copol ynmers have incorporation rates of the

al pha, onmega- di ol conmononer of from 10 to 50% by wei ght, based on the

copol yner, HePohyerdged phisret perangidegnnteatad | 'E‘)P Dr. r'-é‘ﬂgeﬁlé@OtZBO svwimeterhe
pol yoxyal ky| moapprecadrscuvétics a@athickness 50 mm, Helma) are used.

Determination of the OH number
25
The hydroxyl number is that amount of potassium hydroxide in mg which is equivalent to the
amount of acetic acid bound in the acetylation of 1 g of substance.
The hydroxyl number is determined by the esterification of the hydroxyi groups present with an
excess of acetic anhydride. After the reaction, the excess acetic anhydride is hydrolyzed with
30  water and back-titrated as acetic acid with sodium hydroxide solution.

Copolymerization ratio determination

The copolymerization ratio was determined by 'H NMR using a Bruker dpx 400 instrument;
35 400 MHz, log. Standard: tetramethylsilane (TMS) using the solvent CDCl,.



be prepared according to the invention find, for exanple, for preparing
speci al pol yurethanes 10 which are suitable as highly elastic conposite
mat eri al s. ARp®¥1464r et hane pol yner which contains the copol ymers which can
be prepared in accordance with the invenygpon has a high elongation after
break, a small change in the stress on elongation, a small hysteresis |oss
on expansi on and contraction and also a high elasticity even in extrene

cold. 15 Thg daRVigRtARcokpordtibh Hitd, ErRtREGrRY | 6 rﬁé&ﬁr\ﬁgﬂoeﬁsiwm nE&ehQMiycol
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the OH nunber 25 The hydroxyl nunber is that amount of potassium hydroxide
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acetylation of 1 g of substanc@uuﬁag hydr oxyl nunber is determ ned by the
esterifigation of the hydr oxyIT_?f-gu'gs Ppripserporation rate excess of acetic
anhydride. After the reaction, HEXBxcess acetic anhydride is hydrolyzed
with 30 water and back-titrated as acetic acid with sodi um hydroxi de
solution. Copolynerization ratio determ nation The copol ynerization ratio
was determi rpipatan Uik cAR4UAY™ Bruker dpx 400 instrument; 35 400 Mz,

| og. Standard: tetranethylsilane (TM5) using the solvent CDCl 3. PF 54154 10

To cal cul at he .. rati.Q t i r the et hyl . group
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groups of0 t Heonduritgreaier enspaiianfunitlady TWnick 702 . 4 2.0 ppn) are used: 5 i NPGx4 =
incorporation rate TH Fx6 Determ nation of the conductivity El ectrode: LTA

10 Conduct onP B LTSN CRPT R 4T PRI ERct P DRPE e B SorPERP LT ed,
t he measur i replutiorsanalyragiroin thenasis aF ODhm's ddvcandatalgsg inteeccminttbe tellicorstant, thene
conductivity. The temperature adjustment is effected manually on the evaluation unit.
15
Example 1

In a 2 | jacketed reactor equipped with a magnetic stirrer and attached distillation column

(50 cm) with combined water separator, a mixture of 800 g of THF, 48 g of neopentyl glycol and
20 50 g of pentane was stirred to a homogeneous solution. To this were added 197 g of hydrated

dodecaphosphotungstic acid (H3PW;,040 * X H,O where x = 20 — 40 from Merck), with stirring.

The temperature of the heating medium (oil) was set to 94°C. The reaction temperature was

held at 65°C. The conductivity at the start of the copolymerization was 150 uS.

25  The THF/pentane/water mixture evaporating off during the reaction was separated in the
column. The pentane/water mixture is taken off overhead and condensed in the water separator.
The liquid phase of the column consists mainly of THF and is recycled into the polymerization
stage. The pentane-water mixture separates into two phases, and the upper organic phase runs
back into the top of the column. The lower aqueous phase is discarded. During the reaction,

30 19 g of water were removed.

After 22 h, the reaction was terminated at a conductivity of 2.1 uS by adding 5 g of water and

250 ppm of 2,6-di-tert-butyl-p-cresol (BHT) and 600 g of hexane. After completed phase

separation, the lower aqueous catalyst phase (236 g) is discharged and stored for three days.
35



solution analyzed on the basis of Cnmis |law and, taking into account the
cell constant, the conductivity. The tenperature adjustnent is effected
manual | y on PR&4&l uation unit. 15 Exanple 1 In a 2 | jacketed reactor
equi pped with a magnetic stirrer and attaghed distillation colum (50 cm
W th conbi ned water separator, a m xture of 800 g of THF, 48 g of neopentyl
gl ycol and 20 50 g of pentane was stirred to a honbgeneous solution. To

this were adfdph&phdsciBodyWaspssied dOBEE BRI QSN Y RESbdLWiRGEn GnbhBNdt * X
H20 where x = 2(5) - 40 fr ml\{erckg \@é’g stirring. The tenperature of the
heating nedi YAPPSiY '3°f\7\5§séa§%rt PattglR C0GRPWact i on tenperature was hel d at
65C. The conductivity at the start of the copol ynerization was 150 [LS. 25
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consi st s nui NP ifebrpdiafonaad was 11.8 otk drthdtidetaicheberkerin 7ald 0N st age. The
pent ane-water m xture separates into two phases, and the upper organic phase
runs back into the top of the colum. The | ower aqueous phase is discarded.
During the resotplech, 30 19 g of water were renpved. After 22 h, the reaction
was termnated at a conductivity of 2.1 S by adding 5 g of water and 250
ppm of 2, 6-di -tert-bﬁtl\él - p- cresol %BH%QS and_ 600 gl,of hexane. After conpl eted
phase sé&bar &g BHeOUs REEORH 'def%ﬁ%eor moyedio MRlea SR U FBERPIPEN di schar ged
and stored f e ibitil eenddetlyisy. is 43pS. PReSalLibdindltime dfnie hwpp e confuatdity ¢f@019:3)Jhenas

passed at 20 ] 1 i 1
Y oor the Bagratior sgirelE) R RaGHP AR 20 AP B PA SRR R i L
renoved on alistestimfablelapor at or at 140C and a pressure of 5 20 mbar to
obtain a copol yner having an OH nunber of 60 ng of KOH g of copol yner. The
NPG | ncoqigor tion Irage Wis }1.4 mol % Further data can be taken from Tabl e
1. Exanple 2 Sl 6%”%0%%\ het er opol yaci d phase renoved from Exanple 1 is
used in Experinent 2. The initial conductivity is 42 S. After a running tine

of 18 h and ‘i"hé%?qﬂg&@thieféio%)bﬂé%fd phade feovddiom E:x@fplel 08 uded it E5MpALE Bxanddie

wor k-up delivers 236 g of an aqueous HPA phase. Further data are listed in
Tabl e 1. 1. The initial conductivity is 27 pS. After a running time of 22 h and a conductivity of 2.1 uS, the
reaction is terminated by switching off heater and stirrer.
20
The work-up delivers 240 g of an aqueous HPA phase which is stored for three days. Further
data are listed in Table 1. The recovered heteropolyacid phase became solid after 3 days, could
no longer be recycled and could no longer be used. The color of the heteropolyacid phase
changed from colorless to dark blue.
25
1 _ | Additionof | Con-
HPA Runnin NPG
THF [NPG Temp. . water atend | duc- |EVR [ OH | Color
Ex. phase g time . - incorp.
[g] | fg] [°C] of reaction | tivity | [%] | No. No.
() fh] [mol%]
[a] (18]
800 | 48 { 197* 65 21 5 21 34 | 60| 114 10
2 |800| 48 | 236 65 18 10 22 | 325162 118 9
C1]800| 48 | 236 65 22 - 21 33663 | 122 10

Y HPA = Heteropolyacid

EVR = Evaporation residue



15 Conparative Exanple Cl The aqueous heteropol yacid phase renoved from
Exanple 2 is used in Conparative Exanple 1. The initial conductivity is 27
S. After gﬂpg 9 time of 22 h and a conductivity of 2.1 S, the reaction
is term nat % switching off heater and stirrer. 20 The work-up delivers
240 g of an aqueous HPA phase which is sfldred for three days. Further data
are listed in Table 1. The recovered heteropol yacid phase becane solid after
3 days, could no longer be recycled and could no | onger be used. The col or
of the heter®¥pobl9dci d phase changed fromcolorless to dark blue. 25

Addi tion of Con HPA" Runnin MPG Ex. THE NPG phase Tenp. g tine water at end

duc- EVR OH t t h

[ ;f [PS] [ mi#‘ 34 ?Jagkeé‘iﬁ‘dé%’ %g‘llﬂJe%‘t'éi gans ‘Els%?Fr B@Ii‘%}éﬂé"%“’\%mé%’%[ 2136[ 6]5 18
10 2.2 32.5 (8@cm)witB cOMbi@dd \$DE séBar@B6 a Gixt @2 of 590 .glof IBF &O&bfneop@nt&@lycblmd =

Het er opolgy agipd, #}(B(aﬁe @@Qﬂ@@k‘ aq{bn{oﬁéﬁeGU@scﬁﬁ' o AL ¥l dére am%bﬁ oPhyldPatéd

j acketed reactor equil pped netic stirrer_and attached stlllatlon
col um (50 cf’ﬁ)’e‘%ﬁP'i‘ﬁpWBFtﬁé&'dW (W*? péF'%Q where 3 = r%PX‘t“Qrfr@"HY'er?}@O"”@ SHringHE, 30
g of neopentThk tghpeesmire afthle héatiPmediah (dipwasE2t 16@8°G tThé Feattich@erfpdiirogaseous
sol ution. 3®dqyé per e added 150 g of hydrated dodecaphosphotungstic acid
(H3PW 240 wherex =20 - 40 from Merck), with stirring. The
tenperature of the heating medium (oil) was set to 94C. The reaction
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T xture 1o (ARSRDFEStoRhERS HRNOT SiieRd Bt GoRoTHES Rt SRR ATl e The
l'i qui d phasdiqad phdse ottbé columcoomsists nmintyedf HY aond is Tédiycledidtoitise nrodgmeotam stageo t he

pol yner i zat i49@ hetsR8Sater mixture separates into two phases, and the upper organic phase runs back
into the top of the column. The lower aqueous phase is discarded. During the reaction, 20.7 g of
15  water were removed.

After 19 h, the reaction was terminated at a conductivity of 3.2 uS by adding 5 g of water and
250 ppm of 2,6-di-tert-butyl-p-cresol (BHT) and 600 g of hexane. After completed phase
separation, the lower aqueous catalyst phase (208 g) is discharged and stored for three days.

20
The upper phase (475 g) was passed at 20°C over a fixed bed charged with an anion exchanger
(volume: 1 1) of the Bayer Lewatit® MP 600 R brand.

Afterwards, THF and heptane were removed on a rotary evaporator at 140°C and a pressure of
25 20 mbar to obtain a copolymer having an OH number of 70 mg of KOH/g of copolymer. Further
data can be taken from Table 2.

Example 4

30  The aqueous heteropolyacid phase removed from Example 3 is used in Experiment 4.
After a running time of 24 h and a conductivity of 3.6 uS, the reaction is terminated by adding 5 g
of water. The work-up delivers 199 g of an aqueous HPA phase.

Comparative Example 2
35
The aqueous heteropolyacid phase removed from Example 4 is used in Comparative Example

2. After a running time of 25 h and a conductivity of 2.3 puS, the reaction is terminated without



The hexane-water m xture separates into two phases, and the upper organic
phase runs back into the top of the colum. The | ower aqueous phase is

di scarded. [Mfr$4P4t he reaction, 20.7 g of 15 water were renoved. After 19
h, the reaction was term nated at a condygtivity of 3.2 AS by adding 5 g of
water and 250 ppmof 2,6-di-tert-butyl-p-cresol (BHT) and 600 g of hexane.
After conpl eted phase separation, the | ower aqueous catal yst phase (208 g)
i s di schar geddiagdatst B stecHirdrofithy IRRtistaY e worklp §8RedAPEY ofdtRBedud HPAJ) Was
passed at 20C over a fixed bed charged with an ani on exchanger (volune: 1
1) of the BRYBY Lewatit(r) MP 600 R brand. Afterwards, THE and heptane were
renoved on a rotary evaporator at 140C and a pressure of 25 20 nbar to

obtain a copkYsmieréididtshoRAci®bhdit BB&Imebiid’ e B dfk, SIS 1dhherdRRYIBRENd
Further data can be ﬁ)aken romT ueous
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het er opol%y a&PHd P 98eer P8 HERfe IS TR PERAATIFraPolard pﬁ?@&h?weﬁf{%:@?'%ﬁ? todarint ter a
running tinmoef 24 h and a conductivity of 3,6 AS, the reaction is
term nated by adding 5 g of water. The work-up delivers 199 g of an aqueous
HPA phase. Conparative Exanple 2 35 The aqueous heteropol yaci d phase
renoved frorUERISBla@redlisted iny 4n Conparative Exanple 2. After a running
time of 25 h and a conductivity of 2.3 S, the reaction is term nated w t hout
PF 54154 13 —adding—water—by swtchingoff the heating—Fhe work-up delivers
170 g of anjaqueoup HF/,\|pAphase. e ecordPeal Hé1%8r pol yaci ¢ phase becane
solid after lapE [INRul d ndempnger béwatcytahed duad | ESBR¢@H ¢ no | onger be

3
used. The coPor of e Phéee | VAR | p .cha fyomyeol orl ess to dark
Ié@a LSJJe I[g’;]stegefn Tabl ¢ Qz?éai%@lﬁt ?gﬁ}d f[/o& nN%T-IF NPG HPA Tenp.
en EVR OH

bl ue. Further

Runnin watef at enfl dyc- Ex. phas@lg tilneSI ¢] [g] [€] of reaction
tivity [A 590 | 30 | 150" | 65 19 5 32 |30.0] 70
4 590 30 | 199 | 65 24 5 36 | 296 75
C2|590| 30 | 169 | 65 25 - 2.3 | 334 58
10 " HPA = Heteropolyacid

EVR = Evaporation residue



h [g] t 1 [g] [s] 3 590 30 150* 65 19 5 3.2 30.0 70 4 590 30 199 65 24 5
3.6 29.6 75 C 2 590 30 169 65 25 - 2.3 33.4 58 10 HPA= Heteropol yacid EVR
= Evaporati %ﬁ i,due PF 54154 14 W claim 1. A process for preparing

pol yoxyal kyl'en 3 ycols of a certain nolecular weight in one stage by

copol ymeri zi ng tetrahydrofuran and al phalénega-diols as the conononmer in the
5 presence of a heteropolyacid and of a hydrocarbon, by distilling off a

m xture of water and this hydrocarbon fromthe copol ynmerization, which
conprises té¥aélaimti ng the polynerization when this nolecular weight is

attai ned by addi ng water, conononer, butanediol or butanedi ol -water

m xtures. 10 2. A roc im1l, where bet ween 0.1 and 10%
e 10 2 B eEaS R e Lo och AU et el bR o 1o
based on t he t ottglcoguymentingtetrattyaiofuzdmyeohd @fptia, amegacdisi® asthe corammdmeein¢reo pol yaci d
al ready ysed for | ai rred
in eit helré of cl a[)réslaﬁcf 09895%%\%]&50&”“8%Laeh@{qtcal gﬁ%ﬁ d']s@r% ohﬁ% R&Q%ﬁﬁat@%rﬁ

is determ ned byh'ﬁﬁmibﬁ@ff?rﬁéheéoé@wf?r@%ﬂonc\ﬂ?'@@@tnpvﬁeﬁQer@fnal"l@éhe

copol yneri zat i orpolyflediatisrowheh thi®mpeOds 3WeighSis Gttea®( addingterodonfohahes 1 to 3,

wherein the wat noner utanedi ol 20 or butanediol -water is added at
a conductivity %ut@?cgﬂ?bb%artegnogw% m'g A process as clained in any of clains

1 to 4, wherein the al pha, onega-diol used is neopentyl glycol.
10 2 A process as claimed in claim 1, wherein between 0.1 and 10% by weight of water,

comonomer, butanediol or butanediol-water mixture, based on the total amount of
tetrahydrofuran, comonomer and heteropolyacid already used for the copolymerization, is
added.

15 3. A process as claimed in either of claims 1 or 2, wherein the attainment of the molecular
weight is determined by measuring the electrical conductivity of the copolymerization

mixture.
4. A process as claimed in any of claims 1 to 3, wherein the water, comonomer, butanediol
20 or butanediol-water is added at a conductivity of from 0.1 to 5 uS.
5. A process as claimed in any of claims 1 to 4, wherein the alpha,omega-diol used is

neopentyl glycol.



