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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tion solution is continuously withdrawn from the polymerization reactor and subjected to a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 emulsifiability, 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 @ means of repeatedly using and recycling the catalyst.
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unt of tetrahydrofuran, comonomer and heteropolyacid already used for the copolymeriza-
tion before the termination of the copolymerization on aftainment 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
copotymerization 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 technigues, circuits and measuring arrangements as
described by T. and L. Shedlovsky in A. Weissberger, B.W. Rossiter (Ed.} Techniques of Chem-
35 istry, Volume |, 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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2, 6-di- 2%r s weig %/ tJrom 1({6%% géo%ra?es&talrga%rr%ls mea%s a termination of the copolymerization at a
conductivity between 0.1 and 5 uS, preferably between 0.1 and 3 uS and more preferably
between 0.1 and 2.5 uS. For better stabilization of the organic product phase before oxidative
damage, 10 — 500 ppm, more preferably 50 — 300 ppm, of a radical scavenger can be added to
it. A particularly suitable radical scavenger is 250 ppm of 2,6-di-tert-butyl-4-methylcresol (BHT).

25
: In this application, the term “average moiecular 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 distiliation.
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-butanedicl, for example Cz- to Cyo-
alkanediols such as ethylene glycel, 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, iow molecular weight THF
25  copolymers with the alpha,omega-diols mentioned here having an average molecuiar weight of
from 200 to 600 dalton or mixtures thereof. The comonomers used are preferably low molecular
( comonomers having an average molecular weight of from 200 to 600 dalton and neopentyl
gtycol, 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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al so Het er opgk ﬁeter@ﬁ'&’yalcﬁggggdyé%)&?ﬂay&@knqﬁffo o%ﬁelﬁ%&&r’ Hay pelsbd GREr c;r%gﬁf)om 1 he

Cat al ysts which are particul ar Sul t process accor
i nventi & art‘é1°pfﬁﬁi§bﬁﬂ)t?rdﬁ@§f h%eraeq'ﬂmdbcne@fmsr&fm%moat)am' af W%‘F’{hp@fﬂﬁ’ﬁ’yﬁﬂﬁl c

acid and silicotungstic
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 zid of a
customary distillation apparatus directly from the copolymerization, i.e. fram 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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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 removat 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 metals and alkaline earth metals.



I nvention. Afterwards, the copolyner solution is preferably transferred to a
phase separator. By adding further amounts of hydrocarbon, the

‘het er opol yacPHS54t54 enoved fromthe product phase. This process known per
se, for exanple from EP-A 181 621, |eads Lo postprecipitation of the 20
het er opol yacid fromthe organi c phase. The hydrocarbon used is preferably
the hydrocarbon already used in the copol ymeri zation. The upper organi c
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according to the invention of the catalyst fractions and/or subsequent

cat al yst
y 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 neopentyi 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 heing 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 celi disposed in the copolymerization solution.



products by adsorption on solid adsorbents is preferably carried out in a

fi xed bed at an hourly space velocity of generally fromO0.2 to 5 kg/1*h, in
particul ar fppgafsad to 4 kg/l*h (kg of polynerization effluent per liter of
adsor bent per hour). 20 The process accorgi ng to the invention may be
carried out batchw se, sem batchw se or ontinuously. The preferred vari ant
is batchwise. In the case of the continuous nethod, fresh THE nononer is
netered 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 nore
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the reactor as a |i ?w d catal yst phase. Even the catal yst phase
Suitable reactors are any reactors which are 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 sufficientiy 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, puised 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 circuiation 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 internat fitments



or the nmononeric starting material can be initially charged in the reactor.
However, both conponents can also be introduced into the reactor at the
‘Same time. ¥F gfyggqcopol ymerization is typically carried out at tenperatures
of from20 to 100C, preferably from 30 to 80C. Preference is given to

wor ki ng under atnospheric pressure, althoshgh reaction under pressure,
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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 hydroxyl 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, fog. Standard: tetramethyisilane (TMS) using the solvent CDCl5.



10 which are suitable as highly elastic conposite materials. A polyurethane
pol ymer which contains the copolyners which can be prepared in accordance
with the i nggngiq@a has a high elongation after break, a small change in the
stress on elongation, a snmall hysteresis | oss on expansion and contraction
and also a high elasticity even in extred® cold. 15 The invention is
illustrated by the exarrpl es which follow Exanples Determ nation of the

col or nunber Th(g@p ?/mers freed of solvent are analyzed untreated in a
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the anount of acetic acid bound in the acetylation of 1 g of substance. The
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present with an excess of aceqfjc_ g{hydri de. After the reaction, the excess

acetic aﬁhydrl de is hydrolyze g?éﬁ% ordfidndaek-titrated as acetic

acid witR sodi um hydroxi de sol \WHPr6 Cop rization ratio determ nation
The copol ynerization rati o was determ ned by 1H NMR using a Bruker dpx 400
instrunment; 35 400 MHz, |log. Standard: tetranethylsilane (TM5) using the
sol vent CDClOgteriinatind bbthe téhdudivical cul ate the incorporation rate, the
integrals | of the nmethyl group signals of neopentyl glycol (NPG (0.8 -
1.1 pprr) and of the internal CH2 groups of the polyt etrahydrofuran units
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cell, Kapprox. 0.1 cnf; fromKnick 10 Conductoneter (evaluation unit) WW
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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 neopenty! glycol and
20 50 g of pentane was stirred to a homogeneous solution. To this were added 197 g of hydrated

dodecaphosphotungstic acid (HsPW,204, * x HO 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 inte 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 agueous 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 pS 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



15 Exanple 1 In a 2 | jacketed reactor equipped with a nagnetic stirrer and
attached distillation colum (50 cm) with conbi ned water separator, a
m xture of 8pPsgisf THF, 48 g of neopentyl glycol and 20 50 g of pentane
was stirred to a honogeneous solution. To this were added 197 g of hydrated
dodecaphosphot ungstic acid (H3PW2O40 * X 1H20 where x = 20 - 40 from Mer ck),
Wwith stirring. The tenperature of the heating nedium (o0il) was set to 94C.
The reaction_t enperat ur s held at C. The conductivity at the start of
t he copol ymsnple NB?r ﬁaﬁﬁégog\igﬁ’aﬁpasfgd ‘I‘*t?é’@grﬂf?f BEKRARTE CORPRT Witk 3013 0B eXPaRasF at i ng
of f during theunedd)dfdre Beser Leeptl? MPSA0 Rrbrdride  col urm.  The pent ane/ wat er
m xture is taken off overhead and condensed in the water separator. The
| i qui d phase of the_column consists mainly of THF and is recycled into the
pol yner i zat i Affrwaids; JHF and\eerios waisdemares,on @i rtarycxaroeaieleh 1 495C pid dpresiyrefases,
and t he LSEDEZO rpusagambtairp@aﬁaelymun_eavinbaﬁbi-inmtrfbeu_tdﬁeoh@p:fﬂthdtﬁ?mtyHﬁﬂ-TnJ he | ower
aqueous phas r 0 r e [ ter were
renoved. Aft@é%ﬁ&h&ﬁtﬁqiﬁ?&g&f%ﬁ%ﬁé@ %errﬁlg%acgﬁ;%e é?enaroggﬁag’l'fc ivity of 2.1 AS
by adding 5 g of water and 250 ppm of 2,6-di-tert-butyl-p-cresol (BHT) and
600 g of hexapameAf ter conpl eted phase separation, the | ower aqueous
cat al yst phase 8236 g) is discharged and stored for three days. 35 PF 54154
11 The upper phase (809 g) was passed at 20C over a fixed bed charged with
an ani ontlex ctreragesous etedopeiycid bhage removeddroBefp@mpledviatset! (i Expbfin&@@. R br and.
Af t er war ds, = - r 40C and
a pressure oﬁ@ﬁg%nﬁﬁ"ﬁ’?ﬁ%ﬁgﬁﬁﬂ;ﬂﬁ@ otﬁry%nﬁr15ﬁ%6§ﬁ§gﬁéoﬂ8 nf(31 erth(%f 60 ny
of KOH/ g of Teagyen iy iesminated el heods-yidalygsoedfid & @n eayesusHBA phasg. fisthepdata are her
dﬁga can be fsgemdbleom Tabl e 1. Exanple 2 10 The aqueous het eropol yacid
phase renoved from Exanple 1 is used in Experinment 2. The initial
conductivity is 42 S. After a running tine of 18 h and a conductivity of 2.1
S, the ‘eactdmparative ExampleGt ed. The work-up delivers 236 g of an aqueous HPA
phase. Further data are |listed in Table 1. 15 Conparative Exanple Cl The
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1. The initial conductivity is 27 uS. 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 coloriess to dark blue.
25
g " | Addition of | Con-
C HPA Runnin NPG
THF [NPG Temp. ) wateratend | duc- |EVR | OH | Color
Ex. phase g time . . incorp.
[a]l | [g] [°C] of reaction | tivity | [%] | No. No.
(gl [h} [mol%)
e (1S)
1 | 800 48 | 197* 65 21 5 2.1 34 | 60| 114 10
2 |800| 48 | 236 65 18 10 22 325|621} 118 9
C11800| 48 | 236 65 22 - 21 1336} 63| 122 10

R HPA = Heteropolyacid
EVR = Evaporation residue



1. The initial conductivity is 27 S. After a running tinme of 22 h and a
conductivity of 2.1 AS, the reaction is termnated by switching off heater
-and sti rrer.pFZQ,{gae wor k-up delivers 240 g of an aqueous HPA phase which is
stored for three days. Further data are listed in Table 1. The recovered
het er opol yaci d phase becane solid after 32days, could no |longer be recycled
‘and coul d no | onger be used. The col or of the heteropotyacid phase changed
fromcolorless to_dark blue. 25 Addition of Con HPA') Runnin NPG THE NPG
Tenp. wat er XeMRRG duc- EVR OH Color Ex. phase g time incorp. [g] [g] [Q

of reaction tivity [%9 No. No. [g] [h] [g] Ills] [nOt9% 1 800 48 197" 65

21 5 2.1 34 Cl 800 48
236 65 22 -@91“%s;k"ég%ac%ﬁ@%%f%@“ﬁ@%ﬁﬁﬁfﬁéﬁr@e‘?oﬁd aeiibibdedh o on
resi due PF 591950 with corpiingdyyater sepaiatgr, 1n1xt5«raet<%9t0@cpfﬁ éﬁ&ocﬁof@aqneﬁw cianf a
magnet i c5St ish goFf hexatk wid sinbed admafogédeahs QiR T MMs & a8d8d mbmf ﬁyafmémed

wat er separ of I 30 g -af y. and 5

60 g of hexgﬂ%’“‘aﬂ‘gséﬂ fﬁp 95“8 a?'g(%%%(’i%?f@ ﬁeblég hesrﬁf(utzﬁon%%?ﬁ'e@?{?’[@ % g”‘ﬁ%ded 150
g of hydr at 8de tetiwdw@tiagifdhapieatingryediune (ciibwab seHIPWQ Dhe reactionitripepteeavag = 20 -

40 from Mer ¢k)atgdegh stirring. The tenperature of the heating medium (oil)

was set to 94C. The reaction tenperature was held at 65C. 10 The

THF/ hexane/ wat er m xture evaporating off during the reaction was separated
i n the aol urmhe THAhexshewateemixatcevaporatngroff dusing tak eactioh fwvas vepaketadin tiedolcondensed

in the water héﬁ&?ﬁ%&%’tﬁr naumﬁ is lak?%fﬁ'o\}%h%ﬁ@ar%f cok&‘&s&@glﬁ%\ma‘iﬁ%éba%t& ‘i‘ﬁé ”' y of

THF and is re'ﬁci/ meri zat1 on
m xt ure sepdfuid Rgse pfitp QW%?%E@ majlypf THE aﬂﬂ)'ﬁé‘i‘cyﬁ? iBtqitee Rﬂ'ﬂ?@zﬁ*’%ga%ck

( The hexane-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, 20.7 g of

15 water were removed.

After 19 h, the reaction was terminated at a conductivity of 3.2 pS 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 uS, the reaction is terminated without



into the top of the colum. The | ower aqueous phase is discarded. During the
reaction, 20.7 g of 15 water were renoved. After 19 h, the reaction was
term nat ed a3 gyq@gnductivity of 3.2 AS by adding 5 g of water and 250 ppm
of 2,6-di-tert-butyl-p-cresol (BHT) and 600 g of hexane. After conpleted
phase separation, the |ower aqueous catd yst phase (208 g) is discharged
and stored for three days. 20 The upper phase (475 g) was passed at 20C

over a fixed bed charged wth an anpi on exchanger volume: 1 1) of the Bayer
Covnt 1t (1) edaeen iy S o gt S A T ek SR de et dRa St obralneT on 5
rotary evapehageor at 140C and a pressure of 25 20 nbar to obtain a

copol yner having an OH nunber of 70 ng of KOH g of copolyner. Further data
can be taken from Table 2. Exanple 4 30 The aqueous heteropol yaci d phase
renoved fronNESGERYATR hptarepolyadidiphase BRGaaIe Rlichaften 3 days: cauldo qngs tegedyeird et 24 h
and a cosducbilyf hé ¥nger b8 usedAhe dolve of tBandtéropolyasid pRiseicharged frow caldadse @ darig  Of
wat er. The k-up delivers 199 g of an aqueous HPA phase. Conparative
Exanpl e 2 The aqueous het eropol yacid phase renoved from Exanple 4 is
used in Conparative Exanple 2. After a running tinme of 25 h and a

conduct i Vi t yyRher datd aJistell HeTdbRAction is term nated w t hout PF 54154 13

addi ng water by switching off the heating. The work-up delivers 170 g of an
aqueous HPA phase. The recovered heteropol yaci d phase becane solid after 3

days, coul d[ no|l onjger |be ;)ecycl eld and| Addgenbd [reont pnger| belused. The col or
i [PITAS ¢
a

of the hetefopo ; ndednin | or.lless ar bl ue. Further
data are |1 bge jh%{n IbRasg. Tglgﬁ 1%\18,%\%&?& odr?f%m %&gr @ THE NPG phase

ffo
Tenp. g ting watlgr| enq dutcl EVgFi E]—( ofggactigyy ([OFY | &}l [|No ¢f reaction
sfdl 3 0 150 70

tignty 14 fo.| (g [F 590 3 - 659 5 |38 $0. 0
3 |590] 30 | 150* 65 19 5 32 | 300]| 70
4 |590| 30 | 199 65 24 5 36 | 296 | 75
C2|590| 30 | 169 65 25 - 23 1334 58
10 " HPA = Heteropolyacid

EVR = Evaporation residue



1=1 "3 01 199 65 24 5 3.6 29.6 75 C 2 590 30 169 65 25 - 2.3 33.4 58 10
HPA = Het eropol yacid EVR = Evaporation residue PF 54154 14 W claim 1. A
process foprs4Bari ng pol yoxyal kyl ene glycols of a nolecular weight of from
1000 to 2800 in one stage by copol ynerizing tetrahydrofuran and

al pha, onega-diols with the 5 exception 8 butanediol as the comononer in the
presence of a heteropolyacid and of a hydrocarbon, by distilling off a

m xture of water and this hydrocarbon fromthe copolynerization, which
conpri ses ¥ #8Mating the pol ynerizati on when this nmol ecul ar weight is
attai ned by addi ng mater 10 2. A process as clalned inclaiml, wherein

bet ween O. J,| anq\ 1r9c%°ssb t S)Ifo fg @ i % OQ? e totta anm t of

t et rahydrofuran, pcom)noPr@P ang VGBSP TR ) eecéf(?{lwﬁ'g% ff"?ﬂ)

copol yneri zat i @800 inonestagahy qopqiymwng tetrekysirafissarcéngi alphd, omegedlphwthﬂfe clains 1
or 2, wgerein Teh@é ﬁéri@'bﬂlﬁﬁ‘é&ﬁol@é thk B&néﬁéh@?#l'tl%rpres'bﬁcé’\&'a%brdpél 844 &fadprged by

rreasunngthe CtI’IC |vl 0 rrerlztlon m xture. 4. A
process as cl a Bcﬁrtf?nalwf%'pn%‘? ?WB‘ e?fdvaéerawﬁpgﬁg-‘y 0?515%0’&5’(‘% ®is added at a
conductivity abpdiymenedliod, whizhsoBpris28 tebminAting thecetysmecization eherettlis moleaulyr of
clainms 1 to 4, %ﬁfi?%&hiﬁe‘&%y%hd?ﬁb%ﬁé’??ga'di ol used is neopentyl glycol.

10 2 A process as claimed in claim 1, wherein between 0.1 and 10% by weight of water, based
on the total amount of tetrahydrofuran, comonomer and heteropolyacid already used for
the copolymerization, is added.

3. A process as claimed in either of claims 1 or 2, wherein the attainment of the molecular
15 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 is added at a conductivity

of from 0.1 to 5 uS.
20
5. A process as claimed in any of claims 1 to 4, wherein the alpha,omega-diol used is
neopentyl glycol.





