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Furtherrhore, POM polymers may also be devolatilized using steam:
25 DE-A 37073 90. ' '

EP-A 678 535 discloses that the water content of the monomer mixture should
advantageously be limited. In the further steps of the polymenzatlon tow boilers and
H donors are not limited.
30 _
In the abovementioned publications, low-boiling inert solvents (boiling poiht below
140°C) are used as solventis, for'example for the catalysts, since said solvents are
easier to remove. o

35 The bolymerization’ of trioxane gives, as a rule, yields of <100%. In the melt -
polymerization, only 70% conversions are achieved, for example. The unconverted
_residual mohomers are as a rule separated off in gaseous form and recycled. This
recycling of the vapor is considerably facilitated if they are very substantially free of low
~ - boilers. In this case, complicated puriﬁc‘:a’fibn of the vapors can be avoided. If the
40  vapors are free of proton donors, there is no (gas-phase) polymerization which leads to
troublesome deposits in the feed pipes. |
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25  The term “entire polymerization comprises all process steps from the monomer batch
to the granules.

The process can be carried out in-principle in any reactor having a high mixing effect,
such as, for example, dishes, plowshare mixers, tubular reactors, List reactors,
30 kneaders, stirred reactors, extruders and belt reactors.

Examples of suitable reactors are: Kenics (Chemineer Inc.}; interfacial surface-
generator ISG and low pressure drop mixer (Ross Engineering Inc); SMV, SMX, SMXL,
~ SMR (Sulzer Koch-Glitsch); lnhner senes 45 (Lightnin Inc.); CSE mixer
35 (Flmtec Georg AG).

The resulting POM-polymers are known per se to the person skilled in the art and are
described in the literature.

40 ° Very generally, these polymers have at least 50 mol% of repeating units -CH,0O- in the
polymer main chain. '



R R4 10 pp to R4, independently of one another, are a hydrogen atom
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where R' to R® and n have the abovementioned meaning. Merely by way of example,
20 ethylene oxide, 1,2-propylene oxide, 1,2-butylene oxide, 1,3-butylene oxide, 1,3-

dioxane, 1,3-dioxolane and 1,3-dioxepane may be mentioned as cyclic ethers, and

inear oligo- or polyformals, such as polydioxolane or polydioxepane, as comonomers.

Also suitable are oxymethylene terpolymers, which are prepared for exampie by
25 reacting trioxane and one of the cyclic ethers described above with a third monomer,

preferably bifunctional compounds of the formula

H;—CH— CH,—Z —CH,—CH—CH,
and/or

30 | | ~



Parti cul aF,ng%@f erred POM copol ymers are those havi ng a pol ydi spersity -
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regul ators c¢) customary in the (trioxane) pol ynerization.

The polyoxymethylene homo- or copolymers have in particular quotients of the dsp/dig

values (based on M,) of from 2.25 to 5.5, preferably from 2.75 to 5 and in particular

from 3.2 to 4.5. The quotient of the dgp/dso values (based on M,) is preferably from

30 1.25to 3.25, preferably from 1.75 to 2.75 and in particular from 2 to 2.5.

The POM polymers have very small low molecular weight fractions and préferably an

asymmetrical, monomodal distribution curve, the difference between the above-

mentioned quotients dse/d4o and dgo/dse being at least 0.25, preferabiy from 1 to 3 and in
35  particular from 1.0 to 2.3.

The molar mass determination by GPC (gel permeation chromatography):

Eluent: hexafluoroisopropanol + 0.05% of triflucroacetic acid potassium salt
40 Column temperature: 40°C

Flow rate: 0.5 mi/min

Detector: differential refractometer Agllent G1362A.



25 Suitabbfsbggplators are acetals or formals of nonohydric. al cohols, the
al cohol s hensel ves and the snmall amounts. of water -which act as chain
transfer agents, the presence of which as proton donors can generally
never be conpl etely avoided. The regubators are used in anounts of from 10
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regulators are used in amounts of from 10 to 10 000 ppm, preferably from 50 to

5000 ppm. According to the invention, the amount of such regulators should be limited

30  as mentioned below.

The cationic initiators customary in the (trioxane) polymerization are used as initiators
b) (also referred to as catalysts). Protic acids, such as fluorinated or chlorinated
alkanesulfonic and arylsulfonic aéids, e.g. perchloric acid or trifluoromethanesulfonic
35 acid, or Lewis acids, such as, for example, tin tetrachloride, arsenic pentafluoride,
phosphorus pentaflucride and boron frifluoride, and the Cbmplex compouhds and salt-
like compounds thereof, e.g. boron trifluoride etherates and triphenylmethylene
hexafluorophosphate, are suitable. The catalysts (initiators) are used in amounts of
from 0.001 to 1000 ppm, preferably from 0.01 to 500 ppm and in particular from 0.05 to
40 10 ppm. In general, it is advisable to add the catalyst'in dilute form, preferably in
concentrations of from 0.005 fo 5% by weight. Inert compounds, such as aliphatic or
cycloaliphatic hydrocarbons, e.g. cyclohexane, halogenated aliphatic hydrocarbons,



25 basi c §Fl sgasq such as sodi um carbonate and borax. These are usual |y added
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The organic compounds of the alkali metais or alkaline earth metals, preferably of
sodium, include the corresponding salts of (cyclo)aliphatic, araliphatic or aromatic

30 carboxylic acids having, preferably, up to 30 carbon atorms and preferably 1 to
4 carboxyl groups. Examples of these are: alkali metal salts of formic acid, acetic acid,
propionic acid, butyric acid, isobutyric acid, caprylic acid, stearic acid, -
cyclohexanecarboxylic acid, succinic acid, adipic acid, suberic acid, 1,10-decane-
dicarboxylic acid, 1,4-cyclohexanedicarboxylic acid, terephthalic acid, 1,2,3-

35 propanefricarboxylic acid, 1,3,5-cyclohexanetricarboxylic acid, trimellitic acid, 1,2,3,4-
cyclopentanetetracarboxylic acid, pyromellitic acid, benzoic acid, substituted benzoic
acids, dimeric acids and trimeric acids and neutral and partially neutral montan wax
salts or montan wax ester salts (montanates). Salts having acid radicals of other types,
such as, for example, alkali metal paraffinsulfonates, alkali metal olefinsulfonates and

. 40  alkali metal arylsulfonates or phenolates and alcoholates, such as, for example,
methanolates, ethanolates or glyéolates, can also be used according to the invention.



20 where selgy R4 and R5, independently of one another, are hydrogen or a
C, -Clo-al kyl" group and R2 is hydrogen or a Cl-Clo-al kyl group or O-R5. 25
Preferred radicals RL to R5 are, independently of one another, hydrogen or
a Cl-C4- alkyl group, such as nmethyl, éthyl, n-propyi, |sopropyl n- butyl ,

are Subst Erpo ety ur Aoy ikl it IRAdSCH BHQYPI Birat pengt et o< o)
* pi peri di nBPYGPRYIS A |pé‘?{?'%8 Vi%@%eﬁf%‘ng? té]%ar g%?‘?’m?e‘ﬂh‘ﬁ (i”gaethia?ﬂpﬂe) |
- bei ng par 2 i@ cabby apares, @nd ad to Rigfetabiy/an trtwoscarbeed gwups, and sessmt s of
from 0. 004|céidIaABs RRIhg, DF&ERbBDE Yo fi5 apaficOikr £ & 8, ¢2pdn atdmBaid prudrablyf rom:

0.05 1o 2,0k, BASE PR hllforh/ Y OHARR o Scrl KBRS acdlicTBEdaCt  vator is

pref erably resen fformin one o venmenti on
carriers/ %"QP‘@E?\TPSSOC*FI‘TE betyrrie ot exalde. qfirg swianajaseriunysucgipate.

carrier/ sgddnﬂntnetlmﬁotawnsBEquﬁéltEéncBate@nG&ﬂadnJm digdanate. Sbdiuabmgthanolateds 01 t o
5% 1n = ge leﬁlai\f/% i (%‘915&&195 icMghY ad\% ﬁﬁgﬁ%l%éé/d mra‘?vfa%&f?%ffrom 0.1

to 1 % act| era an naronatlc
sol vent, ért'n'é%?é P%U'”!?'WﬁE‘C’&B Sac% alsuch as
di oxo1Qaneor atlkahoaaaéh meltal camedinas rﬁay alab beershq'll’misn bmngieomble)to gﬁmerl cto
pol yneri chm)g@é‘set al's. In a particularly preferred enbodi nent of the
process according to the invention, the deactivator d) is added to the

polymerization mixture in a carrier substance havin 10 ether structural
~uni ts. Priyrtherppie, akaline earthguetst alkdewhighinere Rdy 80 cawos atamsinrtbe aliyll units

as t hose naaealemta préferrédngs BSAdtingbbsradr Lit Mg@ldmeemfﬁd ndhtieAgdagase are

Sl & pel RNl 8 WAL AR bAnB ek braaEan ng t he

aboverrentl one goneric meri ¢ pol yoxymet hyl ene

. or polyacetals. The preferably |IC]UI d addition is effect ed at tenperatures
of from l1H@fdned2iactivatdrs d agdhesd af the fapaulater i ¢ POM pol yners are used as
carrier substances, addition in 20 liquid format tenperatures of from 160
to 220C is likew se preferred, Such poI ynmers can, if appropriate, conprise
conventional additives. Appa‘R tuse®'such as the side extruder, pl ug screw,
mel't punp, etc. are preferably ed for nmetering such nelts of +the carrier
subst ances whi ch conprise theyd act vators d). 25 As a rule, the polymer
formed is then transferred: Ratilizi ng apparatus. The

cor respondi ng pol yoxynet hyl end pollymer can then be further processed with
conventional additives, if% zers, rubbers, fillers, etc., in a
conventional manner. 30 AccBrdi gﬁto the invention, the tot al amount of

pr ot on donors shoul d be | ess th&n

20

where R', R%, R* and R, mdependently of one another, are hydrogen ora
C—Cyp-alkyl group and -
R? is hydrogen or a C;-Cyg-alkyl group or O-R®.

25  Preferred radicals R to R® are, independently of one another, hydrogen or a C1-Ci-
alkyl group, such as methyl, ethyl, n-propyl, isopropyl, n-buty}, isobutyl, sec-butyl or
tert-butyl.

Particularly preferred deactivators d) are substituted N-containing heterocycles, in
30 particular derivatives of piperidine, triacetonediamine (4-amino—2,2,5,6-
tetramethylpiperidine) being particularly preferred.

The deactivator is metered in in amounts of from 0.001 to 25 ppm, preferably from

0.01 to 5 ppm, in particular from 0.05 to 2 ppm, based on the throughput of frioxane.
35  The deactivator is preferably present in dilute form in one of the abovementioned

carriers/solvents. The concentration of the deactivator in the carrier/solvent is from



5000 ppm prs%fgqably from0.1 to 2000 ppm in particular froml to 1000 ppm
and very partlcul arly preferably from10 to 750 ppmin the entire
pol ynmeri zation. 35 Proton donors having at |east one OH group are
preferably used. In particular, they I8ave a nol ecul ar wei ght of < 250

g/ mol, pr @fo%';l lef%ﬁgr?a@é)raglglmhroﬁ@ 5 o! ﬂ%at&u%"r%ﬁ*@gﬂd-ﬁ%’r% ryProton donors

are underst I.ng” co un can donate protons (cf. Ronpp
Chemni e LeRf '8 arhyprg eéﬁt?iY?rBﬁ' qgg‘? °pages 3958 40 and 3959). In the
procedure according to the invention, these include in particular

. aliphaticfag egaétwstoahpi@.fpﬁéféra(b@czalddeaﬁrsarﬁ aproﬂ@m&qamﬁamc@bwaﬂﬂfoalea@mghe) whi ch
may be I:)F‘che qa%c[ng tt?o%;egrn% %gne% aH@?ﬁé Qgﬁeﬁ‘g sﬁﬂ%s%d(%[a{nggﬁn\sg%n%r conpri sing

solutlons Of 76 ovementi one acids as
i ni ti at or Butgpediplfognalcathylene oxige gr Qigemeriniasrolyania palyacefalts, it is
advant ageous to use in particular a 5 formal, such as nethylal or butylal,

as chain frﬁgpéﬁi&%riyp%refé: rlérdteth?c?] ént. oﬂ 'p?océ%g\%%eéragﬁ%'ﬁwtlﬂv ISntthg above

carrier su ances uni '
y- but yr ol 4ed@ivator Q)e'ﬁéﬁé%d OStUE HOB(E"BGZ%IWGéE‘é‘Hg%@ a ‘?ﬁ”"‘éffé‘lbﬁ@“%%‘ﬁ"r‘ﬁ c esters,
as. sobveather Siouctdrakuriitsi ti at or b) or the terminating agent d). 10 Cyclic
carbonic esters which may be used are preferably those having 5'r|ng

nenbers, i ticylar co oun

0" 3 Rl pE PR R Rove 8 s Bt e b pERa iy

radi cal , thedt@Maiplynardy begreparedineactycaser aresuialiersihegadreRo ien each case is
a hydr 0geinddroBben gﬁadlmras&hé%ﬂmg tha@b6dmerioRéE rdBbineRPd)iahd cligoeis 3

~car b01'*|5 at Po”ﬁd!xgmﬁ:jo‘? oxﬁWeﬂﬁfle%%rggly DL oned as ~ exanpl es: et hyI ene gl ycol

car bonat e cOl ona ‘e, 1,2-butylene glycol carbonate,
2, 3-butyl ene egcoI carbonate phenylethylene gl ycol 20 carbonate,
1-‘_phenyl - The preferpyly diged gldylition iscsffcb@aait Ermmlatﬁrem&iflﬁy)hr URo@20opyl ene gl ycol

carbonat e (1 3-di oxol an- 2- one, 4-nethyl -1, 3-di oxol an- 2- one,
4-ethyl -1 dloxolan 4, 5-di met hy I-I 3- di oxol an- 2- one;
4-pheny! - EOQGCHP%%‘?%?JT%'H?OMPHBW 216 USR5 CATIET SUBRRIGEP AOIORIR.  and

4, 4- d20ret bopid &),rrﬁ-ad.it&mpﬂrahure}cdrﬁem 16060 P26° @ isdikbwiseardforied Swhe]oarmmed

accor di Ngedr lftdibﬁrdpﬂéfénéd)rﬁ vé‘ntl%Hél' écwn%s aipda%iﬁées s%é%s Riediggabl y of at
| east 99. 90 ee . and ali1.- free. The

pur 11 cat UL PRI mgﬁm&%ﬁ 5 Bardeb 5o e SEARAE r ecour o
or by ab%@rq@rdabﬁubﬁiawsadmmmsetmedqa@v@grrswfa ed cyclic carbonic esters
are present in the solid state of aggregation under standard tenperature

acar obae  Sher BF OreofFBr ot bon Ferde h i Lbei M BrldRapele” = °

The correSponding polyoxymethylene polymer can then be further processed with
conventional additives, such as stabilizers, rubbers, fillers, etc., in a conventional
manner.

30
According to the in\/ention, the total amount of proton donors should be less than
5000 ppm, preferably from 0.1 to 2000 ppm, in particular from 1 to 1000 ppm and very
particularly preferably from 10 to 750 ppm in the entire polymerization.

35 Proton donors having at least cne OH group are preferably used. In particular, they
have a molecular weight of < 250 g/mol, preferably < 200 g/mol.

According to Brénstedt/Lowry, proton donors are understood as meaning compounds

which can donate protons (cf. Rémpp Chemie Lexikon, Sth edition 1992, pages 3958
40 . and 3959). In the procedure according to the invention, these include in particular

aliphatic/aromatic alcohols (solvents for regulators ¢) and also d)), which may be



rreltlng, },F i effec'ted by heating to a tenperature which is from 5 to
10C above the rrel ting point of the respective carbonic-ester. In general,

a tenperature of from35 to 100C, preferably from45 to 800 is sufficient
for-this purpose. PF 56451 10 Accordi 8y to, the invention, the

devol at | | LagthaloStRUl ol AN JTBY & d ARG dbidtofs oﬁ@eﬁﬁ%&fwaxygen or

d addi t t
ggv::lt delag ef???’“?'ﬁ'@“?%@@éf‘?‘%@) %?'dﬁ"flrcé'”li@gclrﬁ geﬂonomars !tol Flnm![ tlhz 5

anount of low boilers in the reaction system-with the exception of the
nMONONEr s |Useer to cbﬁmphwmm@wefuérﬁwmrﬁnsl itti® advmn@YopPB ugriebartiablayaf rom 0. 1

to 2009 p%% g%(.l:h 28 Pat &la‘fg glf(%lgl géncgal% ré@eazcgpﬂpplmheraoﬂ:ehﬁl context of the

i nventTon, ers 10 having a
boi | i ng p@qi\mntageoas 50te, thgﬁép@%rlywbiwo@%mvma eﬁlﬁ"#ﬂ'&\‘ﬂi @8- lacippe®.  The
rr?I alr ma s sudbf asSpbiitytotartdre, ketbsed, Suph af G-Hmubéoen‘épéQﬂbtgélliﬁdarbmfcﬁésﬁéxabhsl < 300
g/ mol an ow-boilers in the systemare
pr ef er abl %Ig%rtg téﬁééﬂék‘\?;fgﬁﬁ P@.eqé lgé%ﬁegﬁﬁ)oned above under b). Protic
sol vents conpri se relatlvely nDblle protons which are generally bonded to
oxygetQ nCyclisgarbopic esibrsuvhichl may he usabareqireferablyafhoss havirgp vieq rembwr,

hydr ogen ,n%%laqrcgn@ggmfttﬁb%pgn (cf. F.A Carey, R J. Lundberg,

Organi sche Chem e Verlag VCH 1995, page 224). 20 However, it is not _
advant ageous conpletely to di spense with protic corrpounds since protic
conmpounds can initiate and accRI erate pol ynmerization (aqueous perchloric

acid serves as an.initi ator: the reaction), but can also effectively
term nate the reacti o EﬁD_s 1as a termnating agent and conprises
smal | amounts of water 5 By|co |n| ng the foll ow ng neasures according
to the invention, the proéortl of protic conmpounds in the reaction

m xture is reduced: 1. A , preferably nmethylal or butylal, is used as
the chain regulator. 30 2. cyclic formal serves as a solvent for the

term nating agent. 3. Apr Otll conpounds having a boiling point > 160C serve
as solvents for the |n|t|at£ 4. Al starting materials have a water

content of not nore than 500°ppm 35 Low. nol ecul ar wei ght protic conpounds
~are thus introduced into the reaction mxture in the process accordi ng to

the i pyenjhga wraraem i 45, 4 gé@?y%aﬁ B 1o F@Hadesur g@gé%%t#gr 2 and

the termnpatin odu nt o
the react fdn®h ‘k”lr ?réa'io St %%d gt qcﬁé’aﬁ%tse‘? h)éﬂrggen]@{cgmrcgg, oiver k¥t er accounts
for the mdeal pstferpblyparingdn2of 3madicnateospiherfdiowing magl beenkrdioned dsng t o

the i nvengipihiest @tHyfena@iedl carbonate, 1,2-propylene glycol carbonate,
1,2-butylene glycol carbonate, 2,3-butylene glycol carbonate, phenylethylene glycol
20 - carbonate, 1-phenyl-1,2-propylene giycol carbonate and 2-methyl-1,2-propylene glycol .
carbonate (1 ,3-dioxolan-2-one; 4-methyl-1 ,S-dioxolan-z-one, 4-ethyl-1,3-dioxolan-2-
one, 4,5-dimethyl-1,3-dioxolan-2-one, 4-phenyl-1,3-dioxolan-2-one, 4-methyl-5-phenyl-
1,3-dioxolan-2-one, and 4,4-dimethy[-1 .3-dioxolan-2-one).

25  The cyclic carbonic esters used according to the invention have a purity of at least
95%, preferably of at least 99.9%; they should be substantially water-free and alkali-
free. The purification is generally effected by distillation under reduced pressure or by
absorption or by adsorption. If the purified cyclic carbonic esters are present in the solid
state of aggregation under standard temperature and pressure cdndit_ibns, it must be

30  brought into the liquid state of aggregation for the preparation of the initiator solution by
melting; this is effected by heating o a temperature which is from 5 to 10°C above the
melting point of the respective carbonic ester. In general, a temperature of from 35 to
100°C, preferably from 45 to 80°C, is sufficient for this purpose. '



11 Exanpbp%6§51<g of a m xture of 96.495% by wei ght of aliquid trioxane,
3.5% by wei ght of dioxolane and 0.005% by weight of nethylal were heated
to 160C and punped into a tubular reactor having static mxers. The
residual water content of these nononells was in 5 each case 0.05% By

~addi-ng 0. ﬁcdb%\’h%’fo ﬂﬁ@ﬁ%b%d @h@@é@la&nﬁ%t@n%h@@d%rﬂ{e"rr%@také’ﬁla&@lr&hé sol ution -
in sol vent on. was. ressure in the

‘reactor: V\%%S g%yge%f{ 'érl’deé apé%q%ef?c@ quﬁ%.ﬁ%fungem ﬁo %}i acet onedi ani ne was
metered in as the termnating 10 agent (as a 0.05%strength by wei ght
sol uti on inradgifioveitis ddvantgddie forethsradtirtgofzed estfual inbRomerad mmt tig® that TAD

was prsese%%ourﬂ oflow l%cﬂlleps ﬁ%ﬁeer%%ctr i é}?s‘ce)f{f Whﬁﬁ:fe»?ct%ﬁﬁ&# B thé pfHofliers and was

m xed 1 n residence tinme of 3
mn, the ‘[!ﬁe(ﬁ'd‘tﬁ?tbe(F?i’IaiEfB%f"ii"@\g’tr1 ?:’\3?6115'5 P p%,\,me{eéatgy framg Got los2qR0PPBT a0 Bar via a
control vmdrtieulanftoon 8.1deveé0bapiml i zati on vessel,” with the result that the
vol atil e conponents were separated off fromthe pol ymer nelt. Residues of
trioxane a dfor engi ned. in the pol r melt. The gaseous
ronomer s e OGRSt BRI ERPY REIB T SR TSN o ReGLEgEPTORATSS b pel i ne
20 hett echavinglBdglting paifiterf <e\$0f G, yeferabhas 1406E srgivrpartioular< 120fG. a condenser -
and condensed The condensate was i nvestigated by GC- M5 neasurenents. The

melt was t|||ze on .an S 0 terbath
and granﬂf 8&’%3 ﬁ‘cé “H%‘%BST r%%dpr?fef%}yQaﬁgg&?‘ﬂ’rpr\fger%ﬂ¥ %P@tg corrpounds
in the re%@tln@ﬁﬁWB@fﬁrZQOM@d thus: 500 ppm (residual water of the nononers)
30 + 0.25 ppm (fromthe 70% strength aqueous perchloric aci d) + 2.5 ppm

(triage %‘%@g&”‘b%%fa in ﬁx@%ﬁ%en raib &%cﬂ%n&:ﬂ ﬁg A fre CRidhEqt e

sol vent s ter, oportion of
1 ow boi | 429V H”E‘?feb)rB € SeIHeHP £PTPESY '?af"’%'ééﬁ?é%?d? R@O"?ﬁ? ‘t"‘Fl'é éf?o@%\? 5\5’ t he
sol vent- bthded@doxygen sotregemtorAulfe. th thé cdsaloidranprotic golvetiexalitedrdgen56451 12

0 QL L Lathn@a¥é fdnded to carbon (cf. F.A. Carey, R.J. Lundberg, Organische Chemie Verlag
VCH 1995, page 224).

20
'  However, it is not advantageous completely to dispense with protic compounds, since
~ protic compounds can initiate and accelerate polymeriiation (aqueous perchloric acid
~ serves as an initiator of the reaction), but can also effectively terminate the reaction
(TAD serves as a terminating agent and comprises small amounts of water).
25 '

By combining the following measures according to the invention, the proportion of
protic compounds in the reaction mixture is reduced:

1. A fbrmal, preferably methylal or butylal, is used as the chain regulator.
30 2. A cyclic formal serves as a solvent for the terminating agent.
3. Aprotic compounds having a boiling point > 160°C serve as solvents for the
initiator. | .
4.  All starting materials have a water content of not more than 500 ppm.

35 - Low molecular weight protic compounds are thus infroduced into the reaction mixture in
the process according to the invention merely via the initiator I(e.g_. aqueous perchloric '
acid), and the terminating agent (e.g. TAD) and the residual water are introduced into
the reaction mixture in the starting materials. The residual water accounts for the

_ greatest proportion of protic compounds introduced according to the invention.

40 '
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LO 4 E - B kgoha nixture ¢ 963 A5G Q\,o/veight))f@ liquid trioxane, 3.5% by weight of dioxolane

and 0.005% by weight of methylal were heated to 160°C and pumped into a tubular
~ reactor having static mixers. The residual water content of these monomers was in
5 each case 0.05%. By adding 0.5 ppm of perchloric acid (as a 0.01% strength by weight
' solution in solvent A), the polymerization was initiated; the pressure in the reactor was
20 bar. ' '

After a residence time of 2 min, triacetonedia_mine was metered in as the terminating

10 agent (as a 0.05% strength by weight solution in solvent B in the terminating zone of
the reactor, so'that TAD was present in a 5-fold excess relative to the perchloric acid,
and was mixed in by means of a static mixer.

After a further residence time of 3 min, the product (crude POM) was let down to a

15 pressure of 4 bar via a control valve into a devolatilization vessel, with the result that
the volatile components were separated off from the polymer meit. Residues of
trioxane and formaldehyde remained in the polymer melt.

" The gaseous monomers were fransferred from the devolatilization vessel via a pipeline
20  heated to 130°C — referred io below as the vapor line ~ into a condenser and

condensed. The condensate was investigated by GC-MS measurements.

The melt was devolatilized on an extruder, discharged, cooled in a waterbath and

granulated.
.25 - |

The propbrtion of low molecular weight protic compounds in the reaction mixture was

thus: '
500 ppm ~ (residual water of the monomers)

30 +0.25 ppm (from the 70% strength aqueocus perchloric acid) '
' + 2.5 ppm | (triacetonediamine)

= 502.75 ppm

~ and — depending on the choice of the solvents -
35 '
+ 5000 ppm solvent B {e.g. water, methanol)

- . The proportion of Iow boilers in the reactlon mlxture is — dependlng on the choice of the

-soivent -
40 .
. 5000 ppm - solvent A (e.g. 1,4-dioxane, cyclohexane)
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13 Ve cl pgiggqdq A process for the preparation of polyoxynethyl enesby
“cationic polynerization of the nononers a) in the presence of initiators
b) and, if appropriate, in the 5 presence of regulators c) and subsequent
deactivation and isol ation of the polier, wherein the total anount of
proton dopRy §silys | €ss than 5000 ppmin the entire polynerization. 2. The
process according to claim1l, wherein the proton donors have a nol ecul ar

10 wei ght. of < 250 ¢g/nol. 3. The process according to either of clains |
and 2, whér ei A pprassofer dempiesaiaéion agpolrxymetiytenen by Crlighiopglymedraticedf 15. 4.
The process agrahhdifers@) #Nfie @fesehéd Oiniliatols B andhRegpdpiidte, hatel anmount of
proton donor g Jesn L L 0dtol 01200, RO e oo A REAGRE SsiERIAM0 to any. of

- claims™ 1 to 4, efein the group consisting Of the proton donors is

sel ect ed fronPPi@ey MG issirtl pmguriiof priorfenriais lesohan §0GE Bpmtin the

al cohol s, wat entiretpolyaiegizattonpri si ng sol uti ons of reactants, acids or

m xtures .thereof. 6. The process according to any of clains 1 to 5, wherein
t he residyal noners. are.re ed and are recycled to the pol ri zation
feactor of- tolPREMKBRLAROIING LA i T Whergia the: Rition donars e Agneleulssy ~of
clain®) | to 6weightoied B5Q ffenchnount of [ow boilers in the entire

pol yneri zation - with the exception of the nononmers.used - is from 0.1 to

15 000 ppm; - 8. The process, acggor di to any of clai 1,to 7, wherein
the Tow boi 1 ofe Bpas RO o G et 2 cB0%. heiriiyPhs tangrcha S o 1
to 8, wherei natlpestiooe Podprwparigses.a 35 nolar mass of < 400 g/nol. 10. The
process according to any of clainms 1 to 9, wherein the |ow boilers have a

boi I'i 1§ P2 nt T%- pr%cé?so&cording to any of claims 1 to 3, wherein the total amount of proton
donors is from 0.1 to 2000 ppm.

5.  The process according to any of claims 1 to 4, wherein the group cohsisting of
the proton donors is selected from the group consisting of the aliphatic or
20 - aromatic alcohols, water or water-comprising sclutions of reactants, acids or
mixtures thereof.

6.  The process according to any of claims 1 to 5, wherein the residual monomers
are removed and are recycled to the polymerization reactor or to the monomer
25 - unit.

7. The process according to any of claims 1 to 6, wherein the amount of low boilers
in the entire polymerization — with the exception of the monomers used — is from
0.1 to 15 000 ppm.
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8.  The process according to any of claims 1 to 7, wherein the low boilers are
aprotic. ' o
9.  The process according to any of claims 1 to 8, wherein the low boilers have a
35 molar mass of <400 g/mol. .

10. The process according to any of claims 1 to 9, wherein the low boilers have a
boiling point of < 160°C.



