1 Method for producing pol yoxynet hyl enes Description 5 The invention
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strong pr ot teguibrd ot b&ihg exeridel én prRraaumtibe. acid, or Lewis acids such as
tin tetrachloride or boron trifluoride are introduced into the reactor as
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conplete; rather, ar‘d“@eﬁra‘dg@g%?@%w;ﬁditﬁ}egl conprises up to 40% of

unr eact ed nomers.” Suchr ners are, for exanple, trioxane and
f ormal dehyde and al so any conononers used. The residual nononers are

separ at ed ofthe irveatiched 86 Rilatgs apipapalyssymethylend bdpdigmecabtaihaae by means of
advant ageoug,fior themto be recirculated directly and w thout further 35
purification opefﬁ 1 onsS to the polynerization. Solvents are usually
conconi?%ntly used in the preparation of POWs. For exanple, initiator and
activat or aPelygemesthyleye polgedrd (POM4, isedefedrenh to Bs @olyatsteis] aresdbitairedbiher wi se

polymerization of 1,3,5-trioxan (frioxane for short) or another formaldehyde source, with
comonomers such as 1,3-dioxolane, 1,3-butanediol formal or ethylene oxide being
used for the preparation of copolymers. The polymerization is usually carried out

25  cationically; for this purpose, strong protic acids, for example perchloric acid, or Lewis
acids such as tin tetrachloride or boron trifluoride are introduced into the reactor as
initiators (catalysts). The reaction is subsequently usually stopped by addition of
ammonia, amines, alkali metal alkoxides or other basic deactivators.

30  The conversion in the polymerization is usually not compiete; rather, the crude POM
polymer still comprises up to 40% of unreacted monomers. Such residual monomers
are, for example, trioxane and formaldehyde and also any comonomers used. The
residual monomers are separated off in a degassing apparatus. It would be
economically advantageous for them to be recirculated directly and without further

35 purification operations to the polymerization.

Solvents are usually concomitantly used in the preparation of POMs. For example,

initiator and activator are generally added in diluted form in a soivent, since otherwise

the small amount required cannot be metered precisely and/or cannot be distributed
40  uniformly in the content of the reactor or in the reaction mixture.

The solvents or other additives can either accumulate when the residual monomers
which have been separated off are recirculated and can interfere in the process as a
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mononer or Pelubotand therPQMEs waslked anskbdriess ol i gomeric or pol ymeric POM
However gs5according to page 6, lines 9-15, the catalyst is added as solution

pat ont appl B8 CeINEREER o oo YGSBaseERam b, (10585808 opoie Ry IS REE"
prior publ i dBtli'@A06GRd eolpsresimilariraesssss putdpnd sigsering thensactivatighinanm he
anount of pgegéion donors is |ess than 5000 ppm According to page 6, lines 5
to 12, the initiator is added in diluted formin a solvent.
20  According to the German patent application No. 102004057867.2 of November 30,
2004, page 10, lines 27-39, which is not a prior publication, the deactivator is added as
a solution in trioxane, dioxolane or ancther monomer or in a carrier substance such as
oligomeric or polymeric POM. However, according to page 6, lines 9-15, the catalyst is
added as solution in a solvent, for example in cyclohexane or 1,4-dioxane.
25
The German patent application No. 102005012482.8 of March 16, 2005, which is not a
prior publication, describes a process for preparing POMs, in which the amount of
proton donors is less than 5000 ppm. According to page 6, lines 5 to 12, the initiator is
added in diluted form in a solvent.
30
Accordingly, either the initiator {catalyst) or the deactivator is added using a solvent in
the processes mentioned. A completely solvent-free process is not described.

It was an object of the invention to remedy the disadvantages indicated. In particular,

35 animproved process for preparing POMs is to be provided. In the process, the residual
monomers which have been separated off should preferably be able to be recirculated
to the polymerization directly and without further purification.

We have accordingly found the process defined at the outset and the polymers
40 mentioned at the outset. Preferred embodiments of the invention are defined in the
subordinate claims. All pressures indicated are absolute pressures.
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20
where R' to R* are each, independently of one another, a hydrogen atom, a C4-Cs-alky!
group or a halogen-substituted alkyl group having from 1 to 4 carbon atoms and RS is a
-CHaz- group, a -CH.0- group, a C+-C4-alkyl- or C+-Cy4-haloalkyl-substituted methylene
group or a corresponding oxymethylene group and n is in the range from 0 to 3. These
25  groups can advantageously be infroduced into the copolymers by ring opening of cyclic
ethers. Preferred cyclic ethers are those of the formula

i
R1—f\3—?
R—C—(R")

L

30 where R to R% and n are as defined above. Purely by way of example, mention may be
made of ethylene oxide, 1,2-propylene oxide, 1,2-butylene oxide, 1,3-butylene oxide,
1,3-dioxane, 1,3-dioxolane and 1,3-dioxepane (= butanediol formal, BUFO} as cyclic
ethers and linear oligoformals or polyformals such as polydioxolane or polydioxepane
as comonomers. 1,3-Dioxofane is a particularly preferred comonomer.

35
Likewise suitable are oxymethylene terpolymers which are prepared, for example, by



group or a correspondi ng oxynet hyl ene group and n is in the range fromO to
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above-descri begycyclic ethers and a third rronorrer for exanple bifunctional
conpounds of the formula CH2 - CH- CH2 - Z-CH2 - CH-CH2 O \ / and/or 1
f Z1 I 01,110 OO 5 where Zis a chemcal bond, -0-, -ORO (R =

C, - Ce-al kyl erd@disF C3- Ce-cycl oal kyl ene). Preferred nmonomers of this type are

et hyl ene di gl yci de, y and diethers derived fromglycidyls
and formal dehyde, gdi oxgne or trioxahe in a nolar ratio of 2:1 and 10 al so

di ethers derived fronmf2 nol of a>ylycidyl conpound and 1 nol of an aliphatic
diol haying from2 to 8 carbon atons, for exanple the di gl yci dyl ethers of
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10 also diethers derived from 2 mol of a glycidyl compound and 1 mol of an aliphatic diol
having from 2 to 8 carbon atoms, for example the diglycidyl ethers of ethylene glycol,
1,4-butanediol, 1,3-butanediol, cyclobutane-1,3-diol, 1,2-propanediol and cyclohexane-
1,4-dicl, to name only a few examples.

15  End-group-stabilized polyoxymethylene polymers which have predominantly C-C or
-O-CH;3 bonds at the ends of the chain are particularly preferred.

The preferred polyoxymethylene copolymers have melting points of at least 150°C and
molecular weights (weight average) My in the range from 5000 to 300 000, preferably
20  from 7000 to 250 000. Particular preference is given to POM copolymers having a
polydispersity (Mw/M,) of from 2 to 15, preferably from 2.5 to 12, particularly preferably
from 3 to 9. The measurements are generally carried out using gel permeation
chromatography (GPC)/SEC (size exclusion chromatography), and the M, value
(number average molecular weight) is generally determined by means of GPC/SEC.
25 _
Regulators and initiators

The molecular weights of the polymer can, if appropriate, be set to the desired values
by means of the regulators customary in trioxane polymerization and by means of the
30 reaction temperature and residence time. Possible regulators are acetals and formals
of monohydric alcohols, the alcohols themselves and the small amounts of water which
function as chain transfer agents and whose presence can generally never be
completely avoided. The regulators are used in amounts of from 10 to 10 000 ppm,
preferably from 20 to 5000 'ppm. Methylal and butylal are preferred regulators.
35
The polymerization is preferably initiated cationically. Polymerization initiators (aiso
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The initiator is particularly preferably dissolved in a partial amount of the comonomers

or in the total amount of the comonomers and the initiator solution obtained is added to

25  the reaction _mixture. Particular preference is given to using a partial amount and not
the total amount of the comonomers, with this partial amount preferably being from 0.1
to 80% by weight, in particular from 0.5 to 20% by weight, of the total amount of

comonomers.

30  Accordingly, the polymerization initiator is preferably added to the reaction mixture as a
solution in a partial amount or the total amount of the comonomers in the process of
the invention. The concentration of the initiator in the initiator solution is generally from
0.005 to 5% by weight.

35  For the purposes of the present invention, the terms solution and dissolution
encompass suspensions of and the suspension of sparingly soluble initiators.

Main monomers and comonomers, initiators and, if appropriate, regulators can be
introduced into the polymerization reactor in any desired premixed form or separately

40 from one another. Furthermore, the components can comprise sterically hindered
phenols as described in EP-A 129362 or EP-A 128739 to stabilize them.
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preferably RYSided arte%rgf%rrga‘,r;ggféréﬂc%q? gl‘%@g té E.éiﬁ'& &odium methoxide, sodium
ethoxide or sodium glyconate.
25
The deactivators are usually added to the polymers in amounts of, for example, from
0.01 ppmw to 2% by weight, preferably from 0.05 ppmw to 0.5% by weight and in
particular from 0.1 ppmw to 0.1% by weight. In general, it is advisable to add the
deactivator in diluted form in order to be able to meter the small amounts of deactivator
30  mentioned precisely and distribute them uniformly.

in a preferred embodiment, the deaciivator is added to the reaction mixture without
concomitant use of solvents. Such solvents which are preferably not used would be, for
example, water, methanol, other alcohols or other organic solvents.
35
Particular preference is given to dissolving the deactivator in a carrier substance having
ether structural units and adding the deactivator solution obtained to the reaction
mixture. Preferred carrier substances are ones which have the same structural units as
are presentin the POM polymer to be prepared in the particular case. Suitable carrier
40 materials are, in particular, the abovementioned main monomers or comonomers and
also oligomeric to polymeric polyoxymethylene and other polyacetals.



15 to 4 carboxyl groups. Exanples of well-suited conpounds are sodi um

acetate, propionate, butyrate, oxal ate, nmalonate and succinate. Further
preferred deactivators are alkali nmetal alkyls or alkaline earth netal
al kyl s which have from2 to 30 carbon atdns in the al kyl radical.
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0.1 to 5% bgamdiapproprigte, cRepfisg aystomary additives. To meter such melts of the carrier
substances comprising the deactivators, preference is given to using apparatuses such

as side extruders, stuffing screws, melt pumps, mixing pumps, etc.

25  Accordingly, the deactivator is preferably added to the reaction mixture as a solution in
a partial amount of the main monomers or the comonomers or as a solution in an
oligomeric or polymeric POM in the process of the invention. The concentration of the
deactivator in the deactivator solution (carrier substance) is preferably from 0.001 to
10% by weight, more preferably from 0.01 to 5% by weight, in particular from 0.05 to

30 2% by weight, very particularly preferably from 0.08 to 1% by weight.

Way of carrying out the polymerization

POMs derived from formaldehyde can be prepared in a customary fashion by

35 polymerization in the gas phase, in solution, by precipitation polymerization or in bulk.
POMSs derived from trioxane are generally obtained by bulk polymerization, for which
purpose it is possible to use any reactors having a good mixing action. The reaction
can be carried out homogeneously, e.g. in a melt, or heterogeneously, e.g. as a
polymerization to form a solid or pelletized solid. Suitable reactors are, for example,

40  pan reactors, plowshare mixers, fube reactors, List reactors, kneaders (e.g. Buss
kneaders), exiruders having, for example, one or two screws and stirred reactors, with
the reactors being able to be equipped with static or dynamic mixers.
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25  The residual monomers are removed from the crude POM. This is usually effected in a
degassing apparatus; suitable degassing apparatuses are, for example, degassing
pots (flash pots), vented extruders having one or more screws, filmtruders, thin film
evaporators, spray dryers, stream degassers and other customary degassing
apparatuses. Preference is given to using vented extruders or degassing pots. The

30 latter are particularly preferred.

Degassing can be carried out in a single stage (in a single degassing apparatus). It can
likewise be carried out in a plurality of stages, for example two stages, in a plurality of
gdegassing apparatuses. In the case of multistage degassing, the degassing

35 apparatuses can be identical or different in terms of type and size. Preference is given
to using two different degassing pots connected in series, with the second pot having a
smaller volume.

In single-stage degassing, the pressure in the degassing apparatus is usually from
40 0.1 mbar to 10 bar, preferably from 1 mbar {o 2 bar and particularly preferably from

5 mbar to 800 mbar, and the temperature is generally from 100 to 260°C, preferably

from 115 to 230°C and in particular from 150 to 210°C. In the case of two-stage



extruder. The main nononers and conononers are netered into the polynmer nelt
5 present in the extruder, either together with or separately fromthe
“initiators (catalysts), at a preferred tenperature of the reaction m xture
of from62 to 114C. The nononers (trioxapne) are preferably also introduced
in the nolten state

.g. at.from60 to.120
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from 40 0. b Jxbges bAd inbabiurgy eferably from 1 nbar to 2 bar and
particularly preferably from 5 nbar to 800 nbar, and the tenperature is

generally from 100 to 260C, preferably
In the process of the invention, the amount of compounds whose meilting point at

25 1013 hPa is below 60°C present in the reaction mixture is not more than 0.1% by
weight at any point in time during the process. This amount is preferably not more than
0.05% by weight. Preference is likewise given to the melting point of the compounds at
1013 hPa being below 25°C.

30  In the calculation of this amount, the POM, the monomers, comonomers,
polymerization initiators, deactivators and regulators are not taken into account, but
any solvents used in their addition or other additives are.

The term process refers to the totality of all process steps from the initial monomer

35 mixture (i.e. before initiation of the polymerization) to the end of the removal of residual
monomers (degassing). However, if additives are added to the POM after the removal
of residual monomers, this addition of additives does not come within the scope of a
process according to claims 1 to 10, i.e. it is possible in the addition of additives to add
more than 0.1% by weight of compounds whose melting point at 1013 hPa is below

40 60°C. A process which includes the addition of additives is subject matter of claim 11.

The process according to claims 1 to 10, i.e. without taking additives into account, is



from 115 to 230C and in particular from150 to 210C. In the case of
two-stage 9 degassing, the pressure in the first stage is preferably from
0.1 nbar to 10 bar, in particular fromO0.5 nbar to 8 bar and particularly
preferably from1 nbar to 7 bar, and thao in the second stage is preferably
fromO.1 nbar artic r fromO.5 mbar 1o, 2 bar apd.
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- nonpolar polypropylene waxes,
25 - nucleating agents,
- fillers,
- impact-modifying polymers, in particular polymers based on ethylene-propyliene
(EPM) or ethylene-propylene-diene (EPDM) rubbers,
. —  flame retardants,
30 - plasticizers,
- bonding agents,
- dyes and pigments,
- formaldehyde scavengers, in particular amine-substituted triazine compounds,
zeolites or polyethylenimines,
3B - antioxidants, in particular antioxidants having a phenolic structure,
benzophenone derivatives, benzotriazole derivatives, acrylates, benzoates,
oxanilides and sterically hindered amines (HALS = hindered amine light
stabilizers).

40 These additives are known and are described, for example, in Gachter/Muller, Plastics
Additives Handbook, Hanser Verlag Munich, 4th edition, 1993, reprint 1996.



process according to clains 1 to 10, i.e. it is possible in the addition of
additives to add nore than 0.1 % by wei ght of conpounds whose nelting point
“at 1013 hPa is bel ow 40 60C. A process which includes the addition of

additives is subject matter of claim 11l. 11The process according to clains 1
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et hyl ene- pr 8[pABREdapteEbped: et hyl ene- propyl ene- di ene (EPDM) rubbers, -
flame reéfardants, 30 - plasticizers, - bonding agents, - dyes and pignents,

The extruder or the mixing apparatus can be provided with degassing facilities, for
example to remove residual monomers or other volatile constituents in a simple
manner. The homogenized mixture is discharged in a customary fashion and preferably
pelletized.
20
The addition of additives can be made particularly mild by minimizing the time between
discharge from the degassing apparatus and infroduction into the mixing apparatus in
which the additives are added. For this purpose, it is possible, for example, to mount
the degassing pot directly on top of the intake of the extruder used for blending with the
25 aaditives.

The polyoxymethylene copolymers obtainable by the process of the invention for

preparing POMs (claims 1 to 10) or by the process of the invention for preparing POMs

and adding additives (claim 11) are likewise subject matter of the invention. Moldings of
30 all types can be produced from the copolymers.

As a result of the process of the invention being carried out in the presence of not more
than 0.01% by weight of compounds having a melting point below 60°C (1013 hPa)
and preferably in the absence of solvents, it is possible fo recirculate the residual

35 monomers separated off in the degassing step directly and without further purification
to the polymerization. Accumulation of additives in the recirculation of the residual
monomers is avoided, as is sweating-out of additives from the finished molding. The
occurrence of secondary reactions which could adversely affect the polymerization is
reduced.

40



- formal dehyde scavengers, in particular am ne-substituted triazine
conpounds, zeolites or polyethylenimnes, 35 - antioxidants, in particular
“antioxi dants having a phenolic structure, benzophenone derivatives,
benzotriazol e derivatives, acrylates, bern2oates, oxanilides and sterically
hi nder ed ankggﬁ (HALS = hindered amne light stabilizers). 40 These
additives a and are described, for exanple, in Gachter/Miller,
Plastics Additives Handbook, Hanser Verlag Munich, 4th edition, 1993,
reprint 199@erdhloricTatid mntae idrmodf 220101 i streagieiyensightaniutioe ofdthtstreagthissd and
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consti tt]ént smdmvaa cmerqjdacéat Hei6eand 3tHm@rhonogeni zed m xture is discharged in a
customary fashion and preferabl y pelletized. 20 The addition of additives
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for bl 958' n%tgmtﬁehpolpmer melt as deactivator in such an amount that it was present in a 10-fold

molar excess relative to the initiator. The residence time in the deactivation zone was

3 minutes.

The polymer melt was taken off through a pipe and depressurized via a regulating

25 valve into a first degassing pot which was operated at 190°C and 3 bar. The vapor was
taken off from the pot via a pipe and introduced into a falling film condenser where it
was brought into contact with a trioxane feed at 118°C and 3.5 bar. Part of the vapor
was precipitated and the monomer mixture obtained was recirculated to the reactor.
The proportion of the vapor which was not precipitated was fed via a pressure

30 maintenance valve into an offgas line.

From the first degassing pot, the melt was taken off via a pipe and depressurized
through a regulating valve into a second degassing pot which was provided with an
offgas line. The temperature of the degassing pot was 190°C and the pressure was

35 ambient pressure. The pot had no bottom and was mounted directly on top of the feed
dome of a twin-screw extruder ZSK 30 from Werner & Pfleiderer so that the degassed
polymer fell directly from the pot onto the extruder screws.

The extruder was operated at 190°C at a speed of rotation of the screws of 150 rpm
40  and was provided with vents which were operated at 250 mbar. In addition, it had a

feed opening for additives, through which 0.5 kg/h of the antioxidant ethylenebis-

(oxyethylene) bis[3-(5-tert-butyl-4-hydroxy-m-tolyl)propionate] (commercial product



25 additives. The pol yoxynet hyl ene copol yners obtai nable by the process of
~the invention for preparing POVs (clains 1 to 10) or by the process of the
“invention for preparing POV and adding additives (claim1l) are |ikew se
subject matter of the invention. Mldingst3f 30 all types can be produced

fromthe CO%E\M ’245 ﬁén@CuBS%]]HeEuaﬁ} ChBﬁno%Tﬁ%?ém%&er%}‘E] Ry s%dueg%@@' ng

carried out y wei ght conpounds
havi ng a ne|d{5‘10H@r9§8, %Q?W%G&Z?dmfsc%ﬁ%mawm preferably in the absence

of solvents, it is possible to recirculate the residual 35 nononers
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additives fromthe finished nolding. The occurrence of secondary reactions
whi ch coul d adversely affect the polynerization is reduced. 40 12 Exanples
Perchloric acid in the formof a 0.01 %strength by weight solution of 70%
strength by weight aqueous perchloric acid in 1, 3-di oxol ane was used as
initiator for the 5 polynerization described bel ow. Sodi um nmethoxide in the
formof a masterbatch was used as deactivator. The masterbatch conprised a
pol ynmeric POM copol yner of trioxane and 3.5% by wei ght of butanediol fornma
(comrercial product Utraform(r) N 2320 from BASF) and 0.0021 % by 10

wei ght of sodi um net hoxi de. A nmononer m xture consisting of 96.995% by

wei ght of trioxane, 3% by weight of dioxolane and 0.005% by wei ght of

met hyl al was fed continuously into a polynerization reactor at a rate of 5
kg/ h. The reactor was a tube reactor provided with static mxers 15 and was
operated at 150C and 30 bar. 0.1 ppnmw of perchloric acid as a solution in

1, 3-di oxol ane (see above) was m xed into the nonomer streamas initiator.
After a polynerization tinme (residence tine) of 2 m nutes, sodi um nethoxi de
(as masterbatch, see above) was netered and mxed 20 into the polyner nelt
as deactivator in such an anmobunt that it was present in a 10-fold nolar
excess relative to the initiator. The residence tine in the deactivation
zone was 3 mnutes.



The polyner nmelt was taken off through a pipe and depressurized via a
.regulating 25 valve into a first degassing pot which was operated at 190C
and 3 bar. The vapor was taken off fromthe pot via a pipe and introduced
into a falling filmcondenser where it ygs brought into contact with a
trioxane feed at 118C and 3.5 bar. Part of the vapor was precipitated and

t he mononer ni X&' obt ai ned was recirculated to the reactor. The
proportion of the vapor which was not preC| pitated was fed via a pressure 30
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ext ruder vvgs optheatadioatmiteECaednygpaimaretimefduriog thisi pocesss i$ het raoreahsn 0ft %.50
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ddi t t had
?hel alnﬁnq)x: dan? %qqﬁlwtgmcgrgglkxg%y%or e ged in the cal utation, and the

bi s[3-(5-tert- bdea}dtwdtohgmﬁtbneynmatboblyela)qmledm theaeedtiohaviniues as alsojptiodircd 13
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was di scharged, co0o0 etize n a customary way. The exanple shows
t hat 1, 3-di oxol aﬂgmeglc he cononomer, was used for the netered 5 addition
of the initiator. The deacti vator was rretered in as a solution in a POM 14

dainms {5 AZPVO‘Pﬁéﬁrofceés RERRARG BACIRR ¥, WHETER ﬁ@%nﬁ%@ﬂ'ﬁ)ﬁﬂlﬁé%o(rﬁ%&s@ﬁf a)
pol ymerizing a i\‘f I5,on mlxt%egcorrprl sing suitable min nonomers and 5

conononers and tioninitiator and, if appropriate, a
regul ator, b) adding a deactl vator and c) renoving the residual nononers,

wherein theg] aAMpH broREsSAIBRANNG B MRS oNBIVHEMEIN R PolyREriZiba idRAiatey bel ow
60C present in _the. rEactl on mxture at any point in time during the process

is not nore thaﬁa%’ by weight, with the POM the nononers, conononers,
pol ynmerd&ation initiators, 10 deactivators and regul ators not being incl uded

in the cal cyl at TR&proasss é&l@rduﬁ’g?t@ﬁédyVoithm@ﬁ'do Bhehérint draficscidd Sreafidadst o the

reaction m xture asa§ nina
polymerization mltla

5.  The process according to any of claims 1 to 4, wherein the main monomers are
25 selected from among trioxane and other cyclic or linear formals. '

6. The process according to any of claims 1 to 5, wherein the polymerization
initiator is added to the reaction mixture without concomitant use of solvents.

30 7. The process according to any of claims 1 to 6, wherein the deactivator is added
to the reaction mixture without concomitant use of solvents.

8.  The process according to any of claims 1 to 7, wherein the polymerization
initiator is added to the reaction mixture as a solution in a partial amount or the
35 total amount of the comonomers.

9.  The process according to any of claims 1 to 8, wherein the concentration of the
deactivator in the deactivator solution is from 0.001 to 10% by weight.

40 10. The process according to any of claims 1 to 9, wherein the process is carried out
' without concomitant use of solvents.



partial anmpunt of the main nononers or the conononers or in an oligoneric or
polymeric POM 15 2. The process according to claiml, wherein the nelting
poi nt of the compounds at 1013 hPa is below 25C. 3. The process according
to claiml1 or 2, wherein the polynerizathgn isinitiated cationically. 20
4. The process according to any of clains 1 to 3, wherein protic acids are
used as poltymeA paraxgmethyleneaooplym®r ofifainapledrydbs paess deengding taayy of cl ai ns
1 to 4, whereincidigs igh Agnononers are 25 sel ected from anong tri oxane and
other cyclic or linear formals. 6. The process according to any of clains 1
to 5, wherein the polynerization initiator is added to the reaction m xture
W t hout concom tant use of solvents. 30 7. The process according to any of
clainms 1 to 6, wherein the deactivator is added to the reaction m xture

wi t hout concomitant use of solvents. 8. The process according to any of
clains 1 to 7, wherein the polynerization initiator is added to the
reaction mxture as a solution in a partial anmount or the 35 total anount
of the comononers. 9. The process according to any of clains 1 to 8, wherein
t he concentration of the deactivator in the deactivator solution is from
0.001 to 10% by weight. 40 10. The process according to any of clains 1 to
9, wherein the process is carried out wthout concom tant use of solvents.
15 11. A pol yoxynet hyl ene copol yner obtai nable by the process according to
any of clains 1 to 10.



