PF 00000604 528 é43%cﬁri ginally filed Process for preparing

pol yoxynet hyl ene ﬁonnpo ynmers or copol yners by honopol yneri zati on or
copol yneri zation of trioxane, starting jrom nethanol S Description
The invention relates to a process for epari ng pol yoxymet hyl ene
hormopol yers, gaia@PAsyMers by honopol ynerization or copol ymerization
of tri oxane‘,‘—S‘lga‘rrﬁﬂrarg‘f rom 10 net hanol. Trioxane is obtained

predom nantly by trinmerization of fornal dehyde from aqueous

f or mal dehy d¥osask utforongreparingo ndyergoetbyleme hebmppmeneasur c zopdlysers by
the presentRnboRmblzatsh 8 dtpb§mefvaabe Bt ﬁﬂid?\%fﬁaﬂtiﬁ? hbdtmduRinop! dehyde
tends tq precipifate as solidwth 15 formati on of parafornal dehyde,
wth the tenperature at which the solid begins to precipitate

decr easi ng Wgsceptioncr easi ng f or mal dehyde content of an aqueous
solution. As an approximation, at |east for formal dehyde

concentr at i-@ns; .1 N.. e f to 700 '

f or mal de hyc}g' s'g‘feglp%"t(; ﬁesiétg%\g) e ('})&[%%E? ﬁoé zf'(tp G Q'[{ % Bé”@ﬁ%@ ry' a%“gﬁ*?ﬁ%ﬁ?”éﬁ’efss”
about 10C Kega¥reishby NoRePelyRedtipmtar ofprelymedzatian ddhijigeanen starting from
wei ght 1on onetRandl.o 20 avoid precipitation of a solid. Thus, a 50%
strength aqueous fornal dehyde sol ution has to be heated to about

60- 70C and _.a. 60% strength for nal dehyde .sol ution, has to be heated to
Sbout 7. Sdofae, Rydiates RIESBIMIHE BY i SERYR Of foraakiam e from saueous
For mal dehy dermaidehpdg selutiops &yl dwimegendops ob haterngénénuswakalistsi ionhe presence
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as nononer for" preparing po _ ene "nonopo { OpOl*

Pol yrer i zatH' &t reasing vith dncrrasing dorrakienysierqontent efrangseeus soltipn s
and wi | Ih han@mdxhﬁtioﬂ,&tt@sfbfhrngd%n{z% amgpmm{ohz&trnh?rwg_eﬁbmssoite 78%
stream havigyg, rﬂ,‘éaugyu@ fofiGEHyd@ Sardti 9% é(td’\ﬁéﬁ efoéfe'r@é%?re hich
even 99% by | o Of. Lrioxane or 99. b% welgnht. or trioxane.
Stream h(;viy‘%éfzmrﬁ Wi kit b eonsersioas laymaldPiiele e % el b otdarione

referred t aval preaipitation oftasolid. Tiwarr5098 Stranpth pausdus tormaldelfydp seletion has
trioxane byo¢erearidrtatabeit &-7d°Cearded6byOsireRbintitintaldehpde Edigtion has to be
trinerizat 'h%?teﬂfto Bgﬁﬂ%%%%eorjd?r m%a%ef I{ghﬁéib%wh@%rpéo(?l?ts%ﬁ.sl.:ormaldehyde
engi neering [ €erns trioxane, Tormaldehyde and’water Tormng a
ternary azé%ﬁ‘%’ﬁé"@%'&’ﬁ"ﬂlf obfainpd By pridation of metANelas t he composition
69. 5% by wei ght of trioxane, 5.4% by weight of formaldehyde and 25.1%
by wei gitt OfheWAb:@he FBRINMADTARBRRASH bi RAnkiSeriHE MH dbpropriate together with
pressure- dem'%_'ndent .40 BO7 0639EC .

er monomers, predominantly” used as monomer for preparing polyoxymethylene

homopolymers or copolymers,

Polymerization-grade trioxane has to meet particular specifications and will hereinaftet

30 be referred to as pure frioxane. This is a stream having a minimum content of 97.5% by
weight of trioxane or even 99% by weight of trioxane or 99.5% by weight of trioxane. A
stream having a minimum content of 98.9% by weight of frioxane can be referred to as
high-purity trioxane.

35 The production of pure trioxane by concentration of the reaction mixture from the
trimerization of formaldehyde is made difficult in process engineering terms by trioxane,
formaldehyde and water forming a ternary azeotrope which at a pressure of 1 bar has
the composition 69.5% by weight of trioxane, 5.4% by weight of formaldehyde and
25.1% by weight of water and whose composition is strongly pressure-dependent.

40
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PF 0000060 trioxane is therefore preferably obtained by
pressure svm“n%dépg%(%??}iééﬁtion as 1s described, for exanple, in the
earlier-priority DE-A 07 101 198, which is not a prior publication,
or EP 07 118 103.6. This requires el evated pressures and

otorobone Rl RS B Mefctord prlfBlapl), SiEngd Bl kDl o EXBRSs s
poi nt | owerdeseiads iee exanPleny 1Heisatlicrpriarty Hkahe? 105 1B ahi@y §§ ptea prpt
t he presentpubiitation, ion BPagT 118UI0316, Thist rayiret Gllavated, preaziibasl anid, corresponding

bi s( met hox . Et}ngg : ot .t he
desired rggﬁ%‘%}wt“ﬁsg%%"'f@gddés IEO iglljcé tr||oxggé'e_§8c I.C g?,%%)}dp.q%%#ég
econoni df- FYRstancet aung gy baing » r'%‘f"%fréa%ﬁh"o Pileg P Pgnﬁ'of"c?'ﬂ?er"rf’Won
to provi de kiléreclarg cil | the siprgskert praseesis fparticplee pamatimg  parmeate r mettyiag
whi ch is syhgeameR)mhenyPRindrant 4Rethang. @ pol yner plant to give

pol yoxynet hyl'ene honopol yners or copol yners, starting from nmet hanol,
whi ch 15m ni m zes the above-described yield | osses. This object is
achi eved bylhe decovpssiionqf i desired mepdool iosapadeadsl teyielchioasgsoviyeheinpair
copol yngy s iy edtPBmReloy teIprdcdks.on or copol yrmeri zation of trioxane,
starting fromnethanol, in which - nmethanol is oxidized in a first
reactor in a first production plant to give an aqueous

f or mal dehydkweoHsraferemy aiqct shingrnention Prevde & dedhnisalyoridpierseress fan
pl ant in whpredaring poe ttioxamelvehidhyid subsequientlygrolyresizédint 4 polpmesgiatdo givean

I d t al ' ' f i ch.
1 oxanes f gt st &3‘92‘?@% P OB i AR BTN Hhich
tri oxarel f JPREIZREN %]Q)(ﬁ‘td@?c ?(V'ﬁ'rrdzosisgs‘f ractionally distilled in a

first colum to 30 give crude trioxane as overhead stream- and the
over head stTHaabjdct isCRARGASSHa bibcasscoNERPaRIy pRiyokyifethydheafontdpBlysmlslam
to give a C&p%ﬁﬂég;@l h%m%&%l%ér?z%%@ fort&ﬁolg%gﬁfa%ﬁl‘?toq tlrigxarn%:[ %{ar?tﬁ% ¥r8m

the first co , .
methanol, in which

20
- methanol is oxidized in a first reactor in a first production plant to give an aquecus
formaldehyde-comprising stream which
~ is fed to a second production plant in which

25

- the formaldehyde is trimerized in the presence of an acid catalyst in a secand reactor
to form trioxane and from which a trioxane/formaldehyde/water mixture is taken off,

~ the trioxane/formaldehyde/water mixture is fractionally distilled in a first column to
30 give crude trioxane as overhead stream

-~ and the overhead stream is condensed in a condenser at the top of the column to
give a condensate, a substream of the condensate is returned to the first column and
the remaining substream is passed to further work-up in one or more further process

35 slages to give pure trioxane, with one of these further process stages comprising
removal of low boilers selected from the group consisting of methyl formate, methyial,
bis{methoxymethyl} ether and methanol by distillation in a iow boiler removal column,
and
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the, remai ni is passed to further work-up in one or nore
furt her ﬁ%@ﬂg@%ﬁ%@s to give pure trioxane, with one of these
further process stages conprising renoval of |ow boilers selected
fromthe group consi sting of methyl fommate, nethylal,

bi s( met hoxy et her. hanaol a |l ow.bhail er
Cenoval | ool P iStae e, RS SNRENGHn a3k finyPR HofhoRpl BN o
trioxane i s:op@mm@rezed te Herrdpglyaxitietyisne hraapolymeraier epelymess, wherein the
honopol ynendvw edteeétre"aawérﬁ HFRY (b @dildy GerheValdhihiy R ¥dVRIh Y BRdeed stream into

hormopol ynergs, Bk r%?& %(Bﬁ%ﬁﬁst %E:%Et%n i%{?e | ow boiler streamfromthe

tow boil er réenmova Ry recycl to the feed streaminto the
first réactor in the first productl on plant. The preparation of
f or mal dehy dthelpyrepaxatidatdf @dsrrrmidehmdlagnokxdﬁtianaaffnieﬂsanor o first reéagtad i arfast

product i on plcBhod el UORRpe? S, ThisSqifls! 8P koS Y6RRenyde:compising

f or mal dehyde- co Si.n tream wh a seco oduct’ on,
plant i n WTERDL M i Hedl o H, deeond PRGN g e P
aci d cat al yamenizedin $he pmsdneecd @h acidtcatalyst imatsecandomactorthéorm trioxane.

tri oxangy/ f or mal dehyde/ wat er m xture obtained here is fractionally

distilled i first colum o i oxa

Stream - ThedioihgloraheiPakRidinyBur o esd e B Eeiinall elfein a e
the first @@Iummogwﬁ@ﬂ@altr}oxgﬁﬁ @mﬁrﬁe@dﬁrﬁamm 40 to 80% by wei ght of
formal dehyde, from 20 to 59% by wei ght of water and from1.0 to 30%

by wei ght Gyt ﬁab)@ﬁgﬁ&{naﬂﬁﬁ%o%y\ﬁét&e%tﬁ% it s rfBH“tB Wﬁe ffn'rsrt %tohj?r%l il

referred to

wei ght ,15r é’PB}PQﬁSy”%f‘@ e §9vp '@8“)@@9* %P@?ﬁ]dehﬁgﬁ th°61| ?%rt? yO%oRy welght of
pr ef er abl y watereant! fram 166 &6 300 bewgiaht of trdoxémd.oxane. For exanpl e, the
crude trioxane overhead streamfromthe first colum has t he

fol |l ow ng NPosi.ti m 3.to.20% by we of for |.dehyde, from
10 to 30% b C@“"v&é’e FS&FG‘ AR [ ‘F%ﬂ?‘%@”ﬁ pxagie. generally
tri oxane. ZBNPHEESONRE HRandb0sh by weioht praferakly mqr%thams@% w weightnpayticulary
i s condansgkfeabl werdans @6%Aby tleiyht,0ff tadxahbeFSrobtaMpbid, ahg icHRiedtrioxane

condensat e.o GnehPSid AR Ind e AAIAENAINE SR bAhARAIAS I B0 813

the first

wor k- up i n WHiE of ?%P‘ée*ﬂtﬁ’ﬁt H@P ‘p?r@c%’s’s bgt"%@@% ot Ua'@f 789 Hamebe [ 6Xarky.
30 For the wright efttiomneposes, pure trioxane is a stream having a

m ni mum content of 97.5% by wei ght of tri oxane or even 99% by wei ght

fotri 99. 5% Db f.these furt
bt oces et S FISERY REeay e hE BA oflaud FRUR fieopEnsBlat ggpanenser a1
tri oxane cdbpipéieLolsiopglivest canganssin, lBaubstippnaefdhe quﬁﬁﬂﬁﬂﬁe isggtumedal

| ow boi | er saswhihbzak &athe biest bolumdinbnhd RgndiningpstBredy Rt freséd toafudhdrveork-
subsequent  fi;

bls(mthoxyﬁeﬁﬁﬁ%mrﬁgﬁr%h% ang%g%? ﬁﬁlﬁcfr él'lr;l%tgl sgew?/ltﬁler

hem acetals and lull acetals. The low boilers are preferably
separ at3@d dfof the presem puspose$, purk duioXace li®ra steamy bdvirgoh unminBOY cOBBRRE

97.5% by weight of trioxane or even 99% by weight of trioxane or even 99.5% by
weight of trioxane. One of these further process stages for the work-up of crude
trioxane to give pure trioxane comprises a removal of low boilers by distillation.

35  Usual low boilers which can be formed in the trioxane synthesis and the subsequent
fractional distillation are methyl formate, methylal, bis{methoxymethyl) ether, methanol,

formic acid and also further hemiacetals and full acetals.

The low boilers are preferably separated off via the top of a low boiler removal column
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PF OOOOQGOi,}Jd ich is generally operated at a pressure of from
0.1 to 5 bar, 055@03?’%95 at a pressure of from1.0 to 2.5 bar. The
streamfed to the | ow boiler renpoval colum can generally conprise up
to 15% by weight of |ow boilers. 5In géneral, the |ow boiler renoval

. i.cal_npl f
CReore ! cat A B8ty AP ol FopP S SLEERR Frid A0 Mool
conpri ses ff BANZED {02.60%. The stean frd/tofthe iawsboien remmyal eplungrgan generally

t heor et i calcopbadeas t0f1 st thovagHt ofow bbdrs. general , | ess than 5% by
wei ght, preferably less than 2.5% by weight, particularly preferably

| ess than 1.5% by wei ght, of the conponents havi boilin oints
| over t Fan '? g8Rerds the 0w piRs reapdl ROImN{RE %&?Pﬁb@ﬁ%&f%&%‘ pidtesmPreterably,y
boi | er rentwal 18abusth thebheticad uplates.r inogermesal] thef sidpping aettvinr of thisodolumnon

plant in whbBridds ftotn DO EPORL Ysrefelabftr@h 56 9 P5% B the Géotelicd PldRs of this
pol yoxynet %lHene honopol ynmers or copol yners. According to the

i nventi on, B ow boil er streamwhich is taken off as overhead
stream fromthe | ow boiler renmoval colum is recycled to the feed

E tr Ieam 1to;) t[ﬂﬂ@eiﬁérél? lest @Rt 5% by wdidle, ;Erbresdbulor@@ﬁ;tﬁhim@ Pyawdight 28artidianl ow
oiler str [ ! 0 )

mot hanol U EEoEBoE, Mok ghb Y i e Bt BRAD, BAPCRRTR over
net hyl al ugharghaieddrieyengiegiin iaHig RoitpE ekt rerg dhe g Roles sgrpgvalegiypt-
251t is advantageous not only to couple the production plants A and

B, i.e. thepbo i deiheds r@d R fii Prodlcid pidftdn Wikthlif s HoRRBoNNmE#GdON
tﬁe (chFO Y tg ? he

pl ant, but al @0 to goug’l e tri fan?‘ IF}ro uct i on(? gnt

pr oducti®on SgPATErEed i form paioxymeHvieng homgrolyRers REFIRPNTSER of pure
trioxane to form pol yoxynet hyl ene honmopol ynmers or copol ynmers. 30

Pol yoxynet mckeramg fﬁ@ﬂﬁ?ﬂleﬁtﬁf, $heQbw GORR sitddh Which@Makéh ot 85 RAMT=Alstrdam
have at | e3ain 80 APLSIK Rlnd SCHITE radbie 1o Rl dftah!)6 1Y RELXITRT
chai n. Pol yoxynet eéne copol ynmers aré preterred, I n particular those
whi ch have,thﬁi’e{fs%mag'{c?’%'hp'?@-the recurring -CH20- units, up to 50 nol %
preferamy from0.01 to 20 nol% in particular fromO0.1 to 10 nol %

an_dt Ve% ngrhteil&#ba!él YirddhPhrefeRityedriPgeOme idiBwitg TR BorfonbREUT I NG
untts me%'%‘anol up to 50% by weight, methyi formate up to 40% by weight, methylal up to
30% by weight and trioxane less than 10% by weight.

25 It is advantageous not only {o couple the production plants A and B, i.e. the
formaldehyde production plant and the trioxane production plant, but also to couple the
trioxane production plant to the production plant C, viz. the plant for the polymerization
of pure trioxane to form polyoxymethylene homopolymers or copolymers.

30 Polyoxymethylene homopolymers or copolymers {POM) quite generally have at least
50 mol% of recurring -CH;O- units in the main polymer chain. Polyoxymethylene
copolymers are preferred, in particular those which have, in addition to the recurring
-CHzO- units, up to 50 mol%, preferably from 0.01 to 20 mol%, in particular from 0.1 to
10 mol% and very particularly preferably from 0.5 to 6 mol%, of recurring units

35
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115, - G G (Bdr gddookPasiecR07/ 0639PC  PF 0000060431/ Sch 5 where R to R4
are each, independently of one another, a hydrogen atom a

Cc- Chi -aI kyl group or a hal ogen- substltut ed al kyl group having from1
to 4 carbon atons and R5 is a -CH2- grdup, a -CH20- group, a

gérrcgsaloﬁé:whé?% ROy r%?@b@gl IRdbpatdBi g’&f'éh@gnéfﬁérhé(h sggrawﬁ 26,-8alky
con & DoV e Pﬁt'ﬂ%ﬂﬂ@@@gr%&a\f'ﬂ%ﬂeradgp 83

openi ng of 617’@1 groumtehi%0- Braspea e .aylyl-iat Ceﬂaéﬁbaﬁvfesut)ﬁwed methyla@e
fornmul a d)r d cdﬁ%s cﬁ?@ﬁfx ﬂqéth @né’"?\%ﬁﬁ afdl nli9fr&ia 06 . Wh@éeegr@@s can

defi ned above ur

et hyl ené O)adefgnta o;slé 'QY\@% © ﬂ?%zhwigp?'yﬁ??hzgfgml gﬁg %?gg':"glﬁﬂiﬁ’%ne
oxi de, 1,3 ﬁiﬁ@k’ﬁﬁéydlqe@-efﬁ%ﬁﬁloaﬁéftbﬁiﬁrmuﬁ di oxepane but anedi ol

formal, BUFO) as cyclic ethers and also of |inear oligoformals or
polyfornals such as pol ydi oxol ane or t ydi oxepane as conononers. 15
Further suitable polyners are oxynethyfene terpolyners which are
prepared, for exanple, by reaction ijoxane and one of the
above-described cyclic ethers with a thir|d nononer, preferably a

bi functional conpound of the fornulae Ql@%-CH - CF12-Z - GH2
-Clcl-9F13 \ / O

R4

10 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-hutylene oxide,
1,3-dloxane, 1,3-dioxolane and 1,3-dioxepane {= butanediol formal, BUFQ) as cyclic
ethers and also of linear oligoformals or polyformals such as polydioxolane or
palydioxepane as comonomers.

i5

Further suitable polymers are oxymethylene terpolymers which are prepared, for

example, by reaction of trioxane and one of the above-described cyclic ethers with a

third monomer, preferably a bifunctional compound of the formulae

H;—}JH———CHQ—-—Z“CHQWCH——CHa
#]

20 O

and/or

0C SN

where Z is a chemical bond, -O-, -ORO- (R = C,-Cg-alkylene or C3-Cy-cycloalkylene}.

25

Preferred monomers of this type are ethylene diglycide, diglycidyl ether and diethers
derived from glycidyls and formaldehyde, dioxane or trioxane in a molar ratio of 2:1 and
also diethers derived from 2 mol of glycidyl compound and 1 mol of an aliphatic diol
having from 2 to 8 carbon atoms, for example the diglycidy! ethers of ethylene giycol,

30  1,4-butanediol, 1,3-butanediol, cyclobutane-1,3-diol, 1,2-propanediol and cyclohexane-
1,4-diol, to name only a few examples.
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20 and/ or F"Wﬁd chem cal bond, -0-, -ORO (R = Cl-C8-al kyl ene
or Ca-Ca- cycl oaﬁﬁgqﬁ'g?\"e n 25 Preferred nononers of this type are

et hyl ene di gl yci de di gI yci dyl ether and diethers derived from

gl ycidyis and formal dehyde, di oxane or 6tri oxane in a nolar rat i o] of

2: 1 d I
of an a@gﬁg‘{p“ﬁﬁ%"ﬂ? N Rimely YRR pGRERAN TE S
t he di gl yci df att ?eéqsrﬁfltr@f'@a@%F%BP”‘c%W PielB®Ginedi ol |
1, 3- but anedi ol , cycl obutane-1, 3-diol, 1,2-propanedi ol and

cycl ohexanepy, #ée@é@ﬂ“"y&xgmgﬁ?g%&?é Jrs?r‘é int$ 8’ étQ@a%? PbpecRing

3333029353% o st dbiat. e FISE i 5900 e LA EpReleL "

par ti cul ar | prefprablyefromd 700thdo &@f@ﬂ@dvtpﬁ@m?ﬁﬂrﬁyt%% leo@mryﬁ@r%oM
have rrel) t :\AVISQJ élﬂh@r%Shanhg %tpdiﬂ%ﬁbrsﬂ:@ /R Q)é @8!8502 RC1H, @Feféﬁ@bi? o 2. 5\"?&# ant
aver age r gm
7000 Lo, 250 ey RisTErH DR B2 Top e i s &b Gaplahiou by bé
copol yners neaveatgnaphmm@mrgm RS (RY Kaige gxc[Lfsmnq:rgom@tog@phy and M,
preferafy y (himperZvérah® mblculbwéibyisajehyraiy dft@maieldybyfnieims 3f GBCEEC he
measurenents are generally carried out by gel perneation

chromat ography (GPC) - SEC (size excl usiaon chraonat ograp h\é%? and, M'
(nunber avetegBOlpRIas AeIghis GidhgRelymers ca%dfe%pgrqpyatae%?%fﬁ q?yff%%%esof
GPC- SEC. The mednsofi therregwlatgist custiomanhie timdayerpolpmerimation &ndgee by meanseof
be set to ttﬁ@ ré&@@dnﬁ@ﬁlpy@{dmn&aémﬁ&wmi& AE'?&gda‘i‘&&hﬁ& RbSsisiel & RERICHtalsn
tri oxane po orma'ls c?ftrhgn%h%}w aqco?nois l¥1emfcoﬂois ?hemse!ves and the small amounts of
water which function as chain transfer agents and whose presence can in general
never be avoided completely. The reguiators are used in amounts of from 10 to

10 000 ppm, preferably from 20 to 5000 ppm.

20 As initiators {also referred to as catalysts), use is made of the cationic initiators
customary in trioxane polymerization. Suitable initiators are protic acids such as
fiuorinated or chiorinated alkylsulfonic and arylsulfonic acids, e.g. perchloric acid,
trifluoromethanesulfonic acid, or Lewis acids such as tin tetrachloride, arsenic
pentafluoride, phosphorus pentafiuoride and boron trifluoride and also their complexes

25 and salt-lke compounds, e.g. boron trifluoride etherates and triphenylmethyl
hexafluorophosphate. The initiators {catalysts) are used in amounts of from about 0.01
to 1000 ppm, preferably from 0.01 to 500 ppm and in particular from 0.07 to 200 ppm.
In general, it is advisable to add the initiator in diluted form, preferably in concentrations
of fromn 0.005 to 5% by weight. As solvents for this purpose, it is possible to use inert

30 compounds such as aliphatic, cycloaliphatic hydrocarbons, e.g. cyclohexane,
halogenated aliphatic hydrocarbons, glycol ethers, etc. Particularly preferred solvents
are triglyme {triethylene glycol dimethy! ether) and 1,4-dioxane.

In addition to the initiators, it is possible to make concomitant use of cocatalysts. These
35 are alcohols of any type, for example aliphatic alcohols having from 2 to 20 carbon
atoms, e.g. t-amyl alcchol, methanol, ethanol, propanol, butanol, pentanol, hexanol;
aromatic alcohols having from 2 fo 30 carbon atoms, e.g. hydroquinone; halogenated
alcohols having from 2 to 20 carbon atoms, e.g. hexafluoroisopropanol; very particular
preference is given to glycols of any type, in pasticutar diethylene glycol and triethylene
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the, reacti 5B and residence tinme. As regulators, it is
possi bl e tgﬂ:uése a@dél? )FL'SRlS or formals of nonohydric al cohols, the

al cohol s thensel ves and the small anobunts of water which function as
chain transfer agents and whose presen@e can in general never

avol ded COTRICEL Sl siefli: SRS BRBad(E gsﬂ.cgg &&?ﬁ?{:ﬁ%ﬁé:mfzrt?%‘c%ﬁaoko

10 000 ppm era ors

referred tc?%[gsrcﬁtgal yéxegfsane%e It %pﬁa&a@e L tfbidanadiohi d qtﬂﬁ"?ﬂ Ay &4

cust omary ihexénddimk apecypihyxeedinht j4enyclobexahedinethang! ahd hespeniyt glyqul.ot i c
acids such as fluorinated or chlorinated al kyl sul fonic and

aryl sul f oni¢c acids, _e.% hdper PI oric.acid, trifl Lfororret hanesul f

aci d, or® L&{nomess: (uitietgreroqatalystande f AReRPHAte Jegulalpis Gap e premixe in any

pent af | uor i whey, or jph dr8ipkaredssepamatedf framo onalanctired irboihe polymiefization retstoand

al so their conpl exes 25 and salt-like conpounds e.g. boron

trifluorid herates and tr henlrreth hexf U )
i ti at or seF(ugh?fgr}gt@? Bpole S AmpiNR sPaEy MR HRRGRLS 9800
ppm pr ef ertb@nyasf ited M EP-4 RIGEPpERAI2PBYarti cular from0.01 to
200 ppmg In general, it is advisable to add the initiator in diluted

form prefepab lht% g)n{éng&l?)ﬁe%&l?é 0gs g?éfer%fﬂgmdgagga:ieﬁotrﬁ %@%’te@e eﬂt'é} tcs'és

solvents for t to use rnert

such as al |Rﬂ¥éﬁqf‘éﬂt‘°6y8196ﬁF‘P‘}bh’%\‘!‘P‘é T PAR% ShaN9R LCoWing- E‘%Mﬁ&tdﬁ%ﬂues
hal ogenat edcathlysthasidoesh ads gerarbiyndsactiNayesioby eddigmsof ddactivalRas t(ieouihatidny

preferred Séyeﬁﬁmosth%rﬁo C}ﬁﬁérﬁéﬂﬂﬁeméﬁ rstmmx'eﬁaawgﬂov&% mr@smwﬂe 8hnhehia

d 1, 4-di

T A R il S265ndabic itk S ea Siowate gl g LA Rires
type, for esughpisetrigihyipmine or diiassteokdiamingi fiyriier awitable sleadliveigrhere salts
at O{rs le - havin@ N basid €RB@n, egtsbatﬂm carlSdnRGNad bR Pasthe Ridbcnatds, and
ent ano

gt ons. Wé?dgro uﬁﬁg%@%h é}{aoa{lfadﬁé‘féérﬂﬁm%éfén&?d &%dﬁﬁor?é\%@?lﬂoﬁfs
car bon ator%jc ésé"d'%)‘?éTW Sr-g?% IR BRinTe pre yauRNY asided F"b‘iﬂ‘%H”tsp?fé?r@P@l'?B’e
i s giver t dragh ol penof (pamis Py anilliomn bp awdighdutca 2%d betwaigiente theymiymeasd
Ej Ir Ih eg men?mgﬁn%ﬁ@a‘ﬂ@u Iﬁéiap%%miﬂé %e?as%%qlxawr@rrﬁbn@blt@fs@tda%on
o oyaroxy ARSI R A Eaﬁéaqeaf?‘fva@%  FiRs Peered metls
1, 6- hexaneoﬁrelu N!Qa@dNﬁeWath’MM"fh"!ﬂ eing pardewiayrsefpBed.

1, 4- cycl ohexanedi met hanol and neopentyl glycol. 5Mononers,
' PIeEnI >6<1te S’PGIQQ %ﬁ\l t}‘lé)tan@%q]e géﬁerﬁ@%b%édaﬁyeouﬂf S&%@rﬁz%& q’@rﬂwﬁ& purpose
P any rgactors having a good mixing action can be used. The reaction can be carried out
homogeneously, e.g. in a melt, or heterogeneously, e.g. as polymerization to form a
solid or solid granules. Examples of suitable reactors are pan reactors, plowshare
mixers, tube reactors, List reactors, kneaders (e.g. Buss kneaders), extruders having,
30 for example, one or two screws and stirred reactors. The reactors can have static or
dynamic mixers.

In a buik polymerization, e.g. in an extruder, a melt seal is formed by the molten
polymer, as a result of which volatile constituents remain in the extruder. The above
35 monomers are metered into the polymer melt present in the extruder, either together
with or separately from the initiators {catalysts), at a preferred temperature of the
reaction mixture of from 62 to 114°C. The monomers {trioxane) are preferably also
metered in in the molten state, e.g. at from 60 to 120°C. Owing to the exothermic
nature of the process, it is usually only necessary to melt the polymer in the extruder at
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way or P&t@%ﬁ@@%g@e@ar ately from one aﬁot her into the

pol yrrerl 'za Furt hernore, the conponents can conprise
sterically hindered phenols to stabilize them as described in EP-A
129369 or EP-A 128739. 10 The pol ymerigation mxture is preferably

deact i vat ed imedi at after. t rlzatlo fera I

2 phase chIRPOBEIR T IMhgTocsse Rreabdl Frisbpthed el B arshulbhid)
are gener alme)t treBEM pehmead fasped aad keaprit imelteeact i vat ors (ternination
agents) to the polynerization nelt. Suitable deactivators are, for

exanpl e, “FﬁBgﬁrﬁ?t b9 ﬁeﬁ?&ltoﬂﬁé g&{e}ﬁaliy Raired Q1 (3 181 '56’({ %arlaﬂlzl frBRa{s'ocio

and aronati C g@c nes such as tr :
tri acet GnedPRit ABd the esi eé@""t‘élﬁ?&aﬂ%ﬁ%’tﬁ"#&@dﬂéheaﬁeéd@'é‘ﬁtt@“ﬁ‘a\f"oﬁbo Y
basi c reacte @0, mewps, prtéraiy danborate sandutbar Bhe palyseridatien dampeserabigs

and hydr oxigsisy itoté] r@éﬂg%hlab%ﬁcﬁ mhom 36? earth netals, and in

addition also a OXI es such as sodl The deactivators are
usual |y added in amounts of preferably 20 from 0. 01 ppnmw (parts per
mllion bylwell ghtep, & orizo ByMwdiidihas mentidned potmprisassconiderabie rammunts, for

al kal i jget %&arﬁ g L@H lﬁﬁ'tlb%e A Adrdh iR AsidibK Hohokiarsl o pfathéUhZ thidkamd and
carbon at ong |

a1 cut ar 13 E’s%m%r B b Pl e R Pikertp 15 G ot B
bei ng par t i98ly| Ep¥ape drasf kdenedsed 28 monemen since rif oxmhe farmedgasm degrReation

obt ai ned byrduubtkofp@byeel iz atidituh, ok oifbridls LA TaRRIAE, P ahe tétramer

havi ng a g%lﬂ)xgﬁéf Qﬂal@&héﬁ%sgﬁ” be used. The reaction can be carried
out honobgeneously or heterogeneously, e.g. as

pol ynmeriPzat i on to forma solid or solid granul es. Exanpl es of
sui t abl e r dhistcude ROM ipdegasset iname, or phovevsiagesinrkingsen siegdssing appaatuses,

Li st react %rsexahﬂ%a;ﬁ‘%feﬁaéﬁggpo@%ﬁz%h If)'aﬁcﬁ %smgeé)hfddgt%rfﬁavmﬁ‘ﬁn@%r m&e

for exanpl e

have: st ati GIBPRDRTI EvaTaEPE: sty s o el IRToNPeafong gpeliSes
ext ruder, é’aﬁ@ul@rsrewrencg!wvwadbgaqsmmtsl(ﬂ@hn@dﬁ ymer, as a result of
whi ch \ml atile constituents renain in the extruder. The above 35

1
eriher ool RHESFb oMY T Bt R Lo rCHE ) G
at a pref erd?B%Fsl’@h‘b% st E%S@ rot ot!?-ﬁé F‘%%??W‘M’%ﬁ?r% iy give @W%Stsaeam
114C. The rwdeniusl giteamondzicteis fed & prsef@ddiakly pal whichit epeeaded at kess thae

nol ten st atz%arabﬁlutélio dnféli’fbaﬁ)@r Stabr?ifich Qibd@icli % (h%%&%ﬁiehﬁlbﬁi‘ C nature
of the |Ex)rocess i's usuall'y only necessary to nelt the polyner in

t he extfuder at BO?/ 0639PC PF 0000060431/ Sch 8 the begi nning of the
process; sUi9se¥RIaMe.| ) a trestaam degassingforeneas. the Ipeasaurednitee &gt Slage <an
to melt therdheibipok ivar 2 oTameal, iaparticaapiror 2r0l16@ar andgartitidrly preferably

pol ymer i Zatfr'o@'[%gasgpﬁd?ezﬁ %Xt |ﬁ"lgié éda%gncﬁ) %P@Earf @8{%}&!}5% ﬂorﬁgooﬂﬁrt% A

from 130 t nce t m xXture in
the T eact oPARETHSIE [ $547 3P 6aTeAPaEUAT RS2, R PP Bom 0. 4 1o

5 m nuti@s. The pol ynerization is preferably conti nued to a conversion
above 30% rrs@uallmhéttnfdes fiser@8during degassing are, if appropriate, taken off as one or
more vapor streams and passed to a condenser. The condenser is preferably operated
so that the condensate stream obtained has a higher trioxane content than the
uncondensed vapor stream.
s
This gives a condensate which is recycled to the polymerization reactor and a gaseous,
formaldehyde-comprising  stream. The partially degassed polyoxymethylene
homopolymer or copolymer is subsequently fed to an extruder or kneader and provided
therein with customary additives and processing aids {referred to collectively as
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In all cas O\/I whi ch as nentioned conprises consi derabl e
anounts, 2’}—@0@@&%@% up to 40% of unreacted residual nmononers, in
parti cuI ar trioxane and fornal dehyde, is obtained. Formal dehyde can
be present in the crude POM even if onlgy tri oxane has been used as

nonomer be forned.as d ati o rodyct, of .trioxan

o ota i ordtfyast it 3 HduPl B I BRSa RS it Bl care or
t et r oxane, examplal lybnqaetsmfemrelease agents colorrés OViak pigiwgtesss dbies, flaore
or nore Sta&@ﬁdaht@ kmmaﬂega%ﬁbmge@pagéraétuw ad‘n@rﬁ etxa@ﬁi efdrifaldehyde

degassi ng e n
degassing, Rehinbh 3Rl orléc%ﬂgﬁi Shta FHELL 450 B Rups Rt
degassi iy Apieialn gsatistatagang alspe hepﬁ@q'@ﬁéﬁb@'ﬁ%eﬁihﬁ@ﬁ‘f to degaSS| ng
pot s (flash pots) A preferred node of operation for the degassing of
t he crude to |l ess
than 6 absol ute Bar SO Féﬁu@%oﬁﬁﬂééﬁé Qq‘glt&gmsbbré%u gﬁ&eﬁ(%
streamwhich is fed to a second flash pot which is operated at Iess
than 2 bar Altsotiene ot the gxivaden ov knpaders tirfethrar fdrinahichyleraeenpdsiagl séaontiay
monomer; gl %ﬂbamf%km&rubé}&kﬁé’@e rﬁg@ degassing process, the
pressure in the first stage can prefer y be from2 to 18 bar, in
particular from2 to 15 bar and particularly preferably from2 to 10
bar, and t Hditfoimaldehydeseanamigingtsacpndeayrstigaes obtabied ihtheforavctiongBant & are
bar, in parrbmr@urbeu dire&ty) ile. Gtbthb ord iR WhikB thednifle BRBINEE I tBE bibdpstRh laabLy

from 105 PRl Shahale SRNAEAR AddhER Ve fHALI T SaAR3E! WAna)c

if approprlalte one or
a condés eraddiproiwiierelossuitable ﬁperertwrlg?xets\ﬁ@r%eapr%aﬁtﬁat the

condensat e stream obtai ned has a higher trioxane content than the

uncondenseGaARRY cidnti&d Bom Fgér%ﬂgﬂfﬁeagﬁ%}ﬂ@&?grﬁtgvﬁé%hﬁﬂe Sutliised) il e

to the polynerjzatio conprisin
stream pThé’"ﬁ@“PfoﬁW °H§§8?§éff B’E)P@Doﬁ met hyl ene hom)pol yner :)nr) )

copol ymer is subsequently fed to an extruder or kneader and provided
t herei oM tihedaséUERioymaidehyd b%@ﬁ@ﬂrﬂ Qédbﬁ lsﬂ@arﬁé dhich P4 B5tEREd irPthe

coIIectlveI S 7

anmount s cu gl 515{99! ér%@ﬁfgge J;E{e% r&%@ |rf}? %ieft “\érﬁ‘?p"w e;'paqion
exanpl e, | UBRG¥ANdSeHRINIDthe %ﬁeea%'éta 'rrréhe %rder%m 2ty @RCosding to the
pi gment s orinvepis, rdcycledtortad amdaﬂbsplaanm oxi dants, stabilizers against
the acti on of light, formal dehyde scavengers, poI yam des, nucl eati ng

agents, gus_and pulverylent fillers, or infqgrcin i

Bt st 28 ool tan dedots PBrmighehy iR o b RuRi: fpB. e, afQupiorREnE S Beg
POM pr oductpréferablyregyaled taibe firstedlimn pbihe preguetionmiang B. or kneader.

At the donme of the extruder or kneader, a further

f or mal dehyqg, fn% O{gﬁgr bgﬁl rtthg® 8&%@?}%% 106 Sl AR} Surd 35?8#8% s&%ﬁﬁét”ﬂ@r

or kneader o de-conprising Str
obt ai ned i P*HL ‘oﬁr Bl trioxaRm "brtamgaee%f%ewwpaﬁpwnem e‘%‘?ﬁ'ﬁi‘ f’?mefher n
t he form i pravhicidn plhetyC avhichoistracyeted torthé IpeodocticchugiantoB ipleanthad 80% by

weight, preferably less than 60% by weight, particularly preferably less than 40% by
weight.

This stream generally has a formaldehyde content of preferably at least 25% by weight,
35 more preferably at least 50% by weight.

One or more further formaldehyde-comprising secondary streams, viz. the extruder or

kneader offgas, are obtained at the dome of the exiruder or kneader and these are,
according to the invention, likewise recycled directly, i.e. without chemical or physical
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wi t hout cheyp and wi thout addition of auxiliaries, in
¥, R 308G,

particul ar w addition of water, to a suitable point in the
tri oxane production plant B. Both the chem cal conposition and the
energy content of these are utilized itothe overall process for the
reparatio P s, formal dehyde-conpri sing secondary
gt rgams m?gﬁggg?’%rﬁ%%?%%gor?ﬁgﬁﬁ% si ngl e-stage or nultistage
depressurization of the polynmer nelt fromthe pol ynerization reactor
and remai n A sutidreophetopssiratie gahtraly taeratondenisatbms drtke eatader dirng
to the i ”V%Hééo%fréq‘saﬁb(t ﬁ%&%ﬁ#b%%ﬂ%%t&ﬁ? iR! ARkt Q]a é%nghﬁmgﬁws
f or mal dehyde-conprising .streamiromthe gro_ductlon § nt 'S
pr ef er all y FEEYel %‘Eﬂ“@@ IR &ne; ARG bl athmBR” FeSesPRtelR98-on pl ant B.
Here, the operating conditions in the condenser are preferably set so

that the pr ' | fal ; i iquid ri
oo dehy&g_@%&ﬂdd&ﬁgrﬁfnehﬂér@ﬁ@@@is, %cb%gg@%%q%nagq,it%kﬁn gulp 6‘1?1 ’{heéql.u _nng

ng stream.fromthe 30 pr . \Whi C
o Facyol SE0G IR oA BRI SR HiPRkeLon we Pty e g
pr ef er abl y slreas, nrpatico@ydisy oveshepdt strepar rdre dheaevaporation of sl fprmaldehydian
4?% byfmei gi&td stream fréfi & sgdrﬁ@ew@mtﬁmhl of fhme aﬁosﬂt]?’fd"?d ;ée%ysl,e mfth,QHB o
0 ref er a y. S i . 0
by \R/ei ght. %8%189%} %r&nﬁr%oﬁ ﬁr% E%f'g%’ 0%&?*33@%@&%&% f]}’g tps(eegé(?ﬁh)gﬁé thé
streans, viPseparaiign aldiipxaneto Bie Prersri@at therfpyyHiscolunmne pPrder A samaene wal.
donme of the extruder or kneader and these are, according to the

ohysi cal, oy PERBE ISty hns B by h o illd PR RISt o 0,
plant BS PSSy gB’é’ﬁhtgr? jnar ghaolle, re ?@b'&%%tf‘oéﬂfg aAAseS ed at the
donme of the extruder or kneader, frequently in the range bel ow 800

nbar in a fihesdveRiohdSiladified Bidw WIVBE oRi deRSMRGand &@fpRRL 1Y M the
range bel ow 500 nbar, in a second stage.

The process of the invention enables at least 90% of methanol, methylal, methyl
20 formate and other methancl derivatives from the low boiler stream fo be used as
starting material for the preparation of formaldehyde in the first production plant.

In the drawing:
25 Figure1 shows a flow diagram of the coupled operation according to the invention of
a formaldehyde plant, a trioxane plant and a polyoxymethylene

homopolymer or copolymer plant,

Figure 2  shows a preferred embodiment of a trioxane production plant.

30
The flow diagram in Figure 1 schematically shows a first production piant A
(formaldehyde production pfant}, a second production plant B (trioxane production
plant) and a third production plant C (polyoxymethylene homopolymer or copolymer
plant).

35

A methanol stream 1 is fed to the first production plant A and an aqueous
formaldehyde-comprising stream 2 is taken off therefrom and fed to the second
production plant B. A low boiler stream 5 is taken off from this and is recycled to the
first production plant A.
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The extrud offgas is, according to the invention, taken
up in the ﬁ{Fqﬁiong%%ggﬁrrp which is already present in the production
plant B to conpress a water-rich liquid stream in particular the
overhead stream fromthe evaporation oftthe fornal dehyde 10 feed
streamfroma starting concentration of fromabout 10 to 60%by

wei ght, Apart| cul ar from about 15 to 45% by wei ght, |oca

upstr eam ofA P¥E tioxaee s¥eann P ig pltaiped famdhe §ﬁ‘?08¢ Pfofdp@i%’arf@"tt@ "Erﬁiés fed to
pressur e ofthé thirdfpeadutiiongsghntCior | m p‘réphs‘at:dnmf ipelyoxyenetiededie. homopolyinars or

parti cul ar cobbimgX! baga%gm% th8 noABEE s oR cbhfrldidli Al 1A ofoH%Mh%

corrpressed t ar ‘absolute, prefe
to about® 5 B‘&?prSB%P‘l‘JPé" Ghe invention is illustrated bel ow with the
aid of a drawi ng and exanpl es. The process of the invention enables

at |east 9084 cl@%ﬁéﬁ@ﬁ'ﬁéwn hyiha des@ﬂ ﬁb\ﬁ'fm%@thfa%meﬁr@d@dﬁén BlaheC to the

h | d
Ctariing n.?f{eéf?wcfdvmﬁwov pians B nustiie e Soupinh T8 vt antE i Shgse o

product i on pebdustion plants.he drawi ng: 25 Figure 1 shows a flow di agram of
t he coupl ed operation according to the inventi on of a formal dehyde

| an r r
(I?ogolt ymi,lrt plilf@jxrga%ﬁggur ére@?%ﬁ%\ln@%@%ﬁﬁg err e%@ﬁ%g@cﬂﬁeﬁlﬁx@ a t ri oxane
production plant. The flow diagramin Figure 1 schematically shows a
first produat aqueopd fonhaldelydecompdsrity stesapr Dued togothet @it an aeid semtysdto
Blr gg;m' on Otﬁ%% %%S’ngg %{g{; %f%ﬁé‘ Fi%faﬁ%‘d%ir@’grt& Cr%Qé (é%gﬁoﬁg%k&g%%ﬁﬁﬁﬁér
st reamji i sm MF 5t frapt r8 e R gRd po figtitig i, fest glu
f or mal dehy de-gverprdediiaxgne as evarhedi streamide Theobferhdadrstrearo r ianehdeaskdin a
the second qyn@shiet Wodl 4 Bpbi Re c&uhﬁV\PQQbf' tR8 cSHidbRsHNR B rbtbirrealas furdhék to
LL"BBBBB&Z@%C H*W A8 FobeBect 5 é%ﬁé*%*%ﬂ"emﬁ%%%af‘\% e e
second pr odigete def i1 alpw Boilendemavaf éeiwtna K2 strRany S soBwiieiog v poilgr isc
for thexr cpkeratf (mmcthe v Yroikey meibydi enlemihatopiad jsracsording to the invention,

recycled to the first production plant A, which is not shown in Figure 2.

The bottom stream from the low boiler removal column K2 is purified in further
distillation stages which are not described in more detail to give pure trioxane, stream

25 6. Pure trioxane, stream 6, is fed as feed stream to the third production plant C, which
is not shown in Figure 2, for the preparation of polyoxymethylene homopolymers or
copolymers.
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copol yners. Pol yoxynmet hyl ene honopol yners or copolyners 7 are taken
off fromthe 5third production plant C. A recycle stream having no
further designation fromthe third production plant C to the second
production plant B illustrates the cogpling in terns of material of
these two production plants. 10 Figure 2 shows a preferred enbodi nent
of a second production plant B: An aqueous formal dehyde-conpri sing
stream 2 Clginfsed t ogether with an acid catal yst to the second reactor
and is trinerized therein to trioxane. A trioxane/formnal dehyde/ wat er

15 m xture 8 prcdsakep p@ef;fanﬁ@ %%Qﬁnétﬁ@@ﬁ@hoﬁoaﬁ%éé b %dlﬁﬁ@él(‘ﬂ by

dIStI||ed inafirst colum Ni gi ve crude trioxane as over head
st r eam 4. homppolyeriFian °§F?F@&’rﬁ‘?%zf‘%o”dgHd’éﬁ%%&tqﬁr*f‘gdcr%ﬁ‘&gﬁ§@r(1Mﬁh‘t’h’f’fhe

top of the colum. Part of the condensate is returned as runback to
t he col um K1 -amdhariok( 1r)®rm¢tdm;b@rma§rst|reactdnm pfiest prodedios kol (Ayenive an

depi cted éq’&e&h&efo *Qa"f“?\?vebo. nlié?n %&f%% removal colum K2. A

stream 5 conpri si ng en off fromthe | ow boiler
renoval col um K? accor to_the invention, recycled to the

first productidh eBI"%ﬁPewndﬁﬁ?c&ﬁt'?ré&%tw%‘ﬁmhi n Figure 2. The bottom

stream fromthe | ow boiler removal colum K2 is purified in further
distillation stages ththfashaldekydrds tritegyized e thel presance oflen aicld tatalysitrea

pure tri 28 Brm RH&GNE 4

T eam t o b pe (R b B oGk A ABR, waEh R MRend prh Al bR,
2, for tHébe‘f%E’éfSatﬁ’FQﬂbef pol yoxynet hyl ene honopol yrers or

copol yners. B07/0639PC 12 Clainms 1. A process for preparing

pol yoxymet hyl ene hemﬁloyam/mrmldmpeﬁvmmrrslxt(u@ 3)ys hractopalyydrstiled &t Bon
or copoly, t| starti hanol (1), in which
- et hanofrr&(cfﬁJ Rn‘)é ég?no’x?ner St ovegge@fjc? ref"ﬂ ) first producti on

plant (A) to give an aci.‘ueous f or mal dehyde-conprising stream (2) which
- and tne overhead stream (4)is condensed in a condenser (W) at the top

of the column to give a condensate, a substream (4a) of the condensate is returned to
the first column (K1) and the remaining substream (4b) is passed to further work-up in
one or more further process stages to give pure trioxane (6), with one of these further
process stages comprising removal of low boilers (5) selected from the group consisting
of methyl formate, methylal, bis(methoxymethyl) ether and methanol by distillation in a

low boiler removal column (K 2}, and

- the pure trioxane (6) is fed to a third production plant (C) in which it is
homopolymerized or copolymerized to form polyoxymethylene homopolymers or
copolymers (7), wherein the low boiler stream (5) from the low boiler removal column (K
2) is recycled to the feed stream into the first reactor in the first production plant (A),
wherein the low boiler stream has the following main components: methanol up to 50 %
by weight, methyl formate up to 40% by weight, methylal up to 30% by weight and
trioxane less than 10% by weight.

2. The process according to claim 1, wherein a crude polyoxymethylene
homopolymer or copolymer which still comprises residual monomers is prepared in the
third production plant (C) and is degassed in one or more stages to give one or more

vapor streams which are, optionally, fed to a condenser to give a condensate which is



- is fed to a second production plant (B) in which t he
formal dehyde is trinerized in the presence of an acid catalyst in a
second reactor (R) to formtrioxane and from which a

tri oxane/ f ormal dehyde/ water m xture (8 is taken off, the
trioxane/ formal dehyde/water m xture (3) is fractionally distilled in
a first colum (K 1) to give crude trioxane as overhead stream (4)
and the oeerdssidd the paaneizjion seacondenhs @dséqusafovoaidensercomWisiag strdeen,

top of t

condensar 34 2ed S Berkaly el SR BRI enchoh HRDIERE ok uhif g
substream (4b) assed to furth wor k-up in _one or nore further
process stages % %dg‘? 8 exitider of 'fft?ﬁa?{é’"é@j"xe PeRiInEN gstanan gdditivesFed
process sgragesingamari sing renoval of |ow boilers (5) selected from
the group consisting of nmethyl formate, nmethylal, bis(nethoxynethyl)
et her and neth I I K
2). and ateoélvé))é ;‘}Hlyﬁﬁér Hn@lt aﬂ?Ia'of(bgﬁalh%dg%lnﬁﬁsdﬁg%@d%%qa&ggdér
product i ofgps dattakap) off rfrqmﬂ@eh erUff% Hofnspaery méih alk doroaldebyis-eamnrisingd
to form pelyMerBtdm R B%&Hﬁg%np(a)%@?@'ré@%feé dﬁrzgnu%/ M’fh%ugcraisﬁohe

| ow boiler stream (5) fromthe | er renoval colu

recycl ed ¥ @uiliaiesdetiedyedighion e (Fhe first reactor in the first
production plant (A), wherein the | ow boiler stream has the follow ng
mai n conponents: nethanol up to 50 % by weight, nethyl formate up to
40% by wei ght, nethylal up to 30% by wei ght and trioxane | ess than
10% by wei ght. 2. The process according to claim1l, wherein a crude
pol yoxynet hyl ene honopol yner or copol yner which still conprises

resi dual nononers is prepared in the third production plant (C) and
is degassed in one or nore stages to give one or nore vapor streans
which are, optionally, fed to a condenser to give a condensate which
is 13 recycled to the polynerization reactor and a gaseous,

f or mal dehyde-conprising stream and also a partially degassed

pol yoxynet hyl ene honopol yner or copol yner which is fed to an
extruder or kneader and m xed therein with customary additives and
processi ng aids to give a polynmer nelt and a

f or mal dehyde- conpri sing extruder or kneader offgas is taken off from
the extruder or kneader, with all formal dehyde-conprising secondary
streans fromthe production plant (B) being recycled directly wthout
addition of auxiliaries to the production plant (O).



