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PPFOO%M‘@Q/’S%W Sch As originally filed Process for

prepari ng polyoxynet hyl ene honopol yners or copol yners
by honopol yneri zati on or copol yneri zati on of tri oxane,
starting from nmethanol 5 Description The invention

Aﬁ%lr@{‘\gﬁ;ﬁié’da process for preparing pol yoxynethyl ene

s or copolyners by honopol yneri zati on or
copol yrmeri zation of trioxane, starting from 10

PritleBan@br.  drep@¥ijne pbiyoaiiahngte Phesepbipaslis Yoby copolymers by
| I . .
DR HEMAIEN 9B ooroBlA 0 S ublane, SEHER o methendl o s

catalysis in the presence of acid catalysts. A problem
Deetrptibs that fornmal dehyde tends to precipitate as solid
with 15 formation of parafornmal dehyde, with the
tenperature at which the solid begins to precipitate

The dnveatiomtelaies o arprpeessi fieg prepariag gelypreneibylershomppalimers or

cHSUNIAIS BP InohicpBlymRFizatith BPRIopYlyARIE&dN 8f tic@ns, 5Rfting from
f rrra’ deﬁgde cdgggentrati ons ioﬁ ?’he range from30 to 7(?%
"l?&%@'ght, aqueous fornmal dehyde sol utions have to be

heated to a tenperature which is about 10C hi gher than

THb 0B CottAihed ippetoPinAritly "B} ?ﬁﬂé(r%tid')@ oVorGnat@inghé fiom agueous

Soihnidh SRR Briidetehihr DRlnabonSi g o e lince
ohacid catalystsaB guebl@0-heedsdhal farnGdehyde dengisto prgainitatécas shlid with
(FA O i oMo e e o
PG ol B RGBS BB ebie LA oL Haanuf apluion. As
an apMiesimationxat heasd tor formattiebyde eoneeniratiomis dmthefrange from 30 to 70%
bl Q\Le'ioﬁﬁ,da%ﬁuﬁgﬁ’sefo‘i?naidgg I dﬁgfogégﬁv%ro Q%Sé h?ét}ggﬂ'rté Brtgtfng?ritaﬁlﬁé which
SRHPL 0 TR REn PRgsbet e &F magRarde, B By Weidnt forder to
argitl prasipitation ofra spliddEhus; ad0dnetréngth aquansistforpraldehyde aelution has
tcg ES %{aigﬁ?ﬂa%&t é@d%!}: léa,‘h(ij fheea@%trbri\:fgggh fo\%ﬁﬂb&gﬂo@fﬁldﬁ%ﬁn He to be
ngainl i doot EG m priet g Baeo B BRTaddhgedn Saler Jetinpigenyae
ianeiterhpresiominandly abtainad Qooxdatiog ofwmetilanobf tri oxane. A
stream having a m ni num content of 99.9% by wei ght of

thg RS o el il 9 Plvallu ol bbbl S wir
further mamomens; prédanuinantlyr esad as manemee forzprepaingopolyoxymethylene

hbRbpalAeRYsiRobslymBRe difficult in process engineering
terns” by trioxane, formal dehyde and water formng a

ternary azeotrope which at a pressure of 1 bar has the
Polymegzationegrad® trioxans hage togineetgpartioularspreificaionsshg wilkherhinafter
bBretbREIR] ALEHNE RickaRe. Bis 5% Sbalbhaliig & inkMUBY corticht WNOE 8% by
w%%rﬁpgfs tlrig)l(acr)}% Arsevgrg 585},91'39’ wg{gﬁts gfL{Figia%g%er 58%% by weight of trioxane. A
stream having a minimum content of 99.9% by weight of trioxane can be referred to as
high-purity trioxane.

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.
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pf_q) 080G REI ARG PF 0000060431/ Sch 2 Pure trioxane is
hererore preferably obt ai ned by pressure sw ng

rectification as is described, for exanple, in the
earlier-priority DE-A 07 1012198, which is not a prior
ublication, or, EP 07 118 his requires. el ted .
PRt ieine, R Pelares RRARY e et bl BEete S preuficdthg s s
dessibeddfop exdmpte, tin itk aadievpriesitp &= 07 d 0l dOfh Mhigh is not a prior

?ﬁlc‘aﬁérﬁ or EP om 1§*I‘@?Ba’ﬂlﬁi@%ecﬁlﬁﬁés@e@t@bﬂeb&ﬂe@%hﬂtcot'r%&fndmg
an

S Ak e Beston Hrohink J55ae chpimpBideuBLor G biiers
i.ecesubstanices havisg rae bhiirg mpeint JoWwerethae rthe rgiling t primiodf. trivkane. Low

bgﬁ’é?Q”'ﬁFeS' il OfheOfprbdisht dRakd e?lg p:pﬁglégig(r) tmr)t'rnneichgngfohﬁéﬂs hiethylal,
b%l( tgggmefip)ﬁhgge&q{@rrgg@pg Olan obj ect of the invention to

provide a technically sinple process for preparing

Tﬂéro%c&rﬁb@%lﬁﬂﬁeof"\’ﬂé Wasisu P %ﬁ&%@ﬂrﬁyle% WéIHZIS&ebrMﬁch impair
ol W&% ?r}ﬁ | ve  pol yoxymet hyl ene honopol yners or

'%o‘?%f‘? g from nethanol, which 15 m nim zes

t he above- descrlbed yield | osses. Thi s object is

Ita\&em ﬁ:\éf‘éﬁor@yarﬁo é&cdﬁ fr%ntﬂfn% rb¥ide a%mwangtsw&n@ ocess for

ners o Iﬁ) rrers 3/ O”ﬁ-ﬁ \é/ae L
P&Pﬁ&ﬁ@zﬁéﬁ 'i‘ai‘ﬁ"}?nWB'F 1% PURSEAKENtY PAMMEIFEd b/ P o give
polgoxymethyléie -homedpobrmars | or @opaymers, | stadingi frem mwhamui which
rr*lﬁ\m?zeg éﬁié%d?fe%‘é%dmué}bﬂﬁ*seéo gi ve an agueous

or mal conprising streamwhich - is fed to a
second productlon plant in which 25 - the forml dehyde
This dbjectrisrachistied by ahmogrssdermepainggpolypsymettgleat hstmopalymers or

copdiyii é’rs it mpgé/ﬂ'»yefr%mnt bt Q?#?B?m@ﬂgatfohoﬂf ‘Mﬁxﬁ'ﬁ? starting_from

trloxg wat er ure 1s taken o
methanel fieWhiSh nal dehyde/ water mixture is fracti onal | y
distilled in a first colum to 30 give crude trioxane

-—"’}ﬁelg ﬁélr?seagidﬁ[e& g C!lrstar@Qcthf?\ %Y%’i E%ﬂ?ﬁﬁm f:no ive an aqueous

con Bffeo condenser
egy ?Rf@?f?&lgesreé"b‘%‘glf'ream of the condensat e |s

returned to the first colum and the remaining

~38RRl10 8L PIRAGGEn eRrk i HigH Or k- up in one or o e

further process ages to give pure trioxane, wth
one of these further process stages conprising renoval
—dhe foowaldehyderis trireérizet enlthier prasdrice of ap apidoatadyss in angeawind reactor

1d'TorM ¥ioxhRE BRY Fom Widl A #oxaneformaldehyde/water mixture is taken off,

- the trioxane/formaldehyde/water mixture is fractionally distilied in a first column to
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
stages to give pure trioxane, with one of these further process stages comprising
removal of low boilers selected from the group consisting of methyl formate, methylal,
bis(methoxymethyl) ether and methanol by distillation in a fow boiler removal column,
and
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[ hoxynet hyl ) ether and net hanol by distillation
PPﬁﬁéﬁéﬂﬁSUggﬁer renmoval colum, and B07/0639PC PF
0000060431/ Sch 3 - the pure trioxane is fed to a third

production plant in which itgis honopol ynerized or
copol yneri zed to form pol yoxynet hyl ene homopol yners or

— A UG exane if fadtorp thire Progigtion plagt incwhieh ihis heimrpelemerzgd or
chyailynedrized o taim polyuxyméthyles Zioiegolymetsher Eaprtynsdrs eaherein the
t .
chYefler 5 rEitne RAESME IohdydPediills ERIMFIIAE tgEceam ino
thedirstapaaton in the firskredyctighplantin a first producti on
plant is known per se. This gives an aqueous
| don S _ . Rt -
Thg RTINS BCaf by, SRR M 1 Bifirb{rsBetoy in a first
produetian plaat isnknave peres@ntids drivegnam andequst wryaidehyglescomprising
sﬁﬁ‘r@t ! %iétﬁ?@tf@dltboe% fsgb?md {pirmn@: pléht TiRewhich the formaldehyde is
[1 0oXxahe, or e e I XL ur | |
wifeER B BiRNES Y HEact? hGR if e SeBatirteRbRF B () Tidoere

tri oxane as overhead stream The

Thé irivkan@fdrebrBhlRAYAte! Bl obtaihdd Kerdhd flctionaledistiRdtine first
irst colum S ises from40 to 80% by

f I eneral ly i QPRI

ol e S8p SHstetioRoR Areveal B8 50% by wei ght of

water and from 1.0 to 30% by weight of trioxane. The

TRY QbR fSrhiaRRIMydé/atel NRixfurd ShicdhOlsUfEa tof leefirs€ dollMnagenerally

crude trio e, ner al.| onpri se re than % by .
c§RpRe. a5 3PP 5% B oL TRy o 20 (@ 590 by Weight o
wpter and froaw 1.9 to 30% by eveighiiof triokanee t han 65% by wei ght, of
tri oxane. For exanple, the crude trioxane overhead

treamfromthe first .colu has, t he .fol | ow,ng.

The B eRd SHea i ahe TSy RSSO g8 FUPRiueRg generaly
comprisesinere tBd1 60 byewejaht, preferaliy maie thanr 3% 69 weight Soartigularly
plefdraBly Rbret thaR @6 by2Reidhe dPUAGRABIFSE bRAHPIE! B8 Ele trioxane

fi FlSt %l Sti # I attt‘og Eollumﬂ [ stcog)ﬂen.sed in a .co_r?den:??rzoo/ b
oygrheqd arqag g the, drst Golimn hag g \plowing saeRetien froq 3 10 20% by
weight of ammidehydee froonde s @08 by weightioh avater sandr foerh £idktot 6% by
wel@t bf thistane0l UM and the remai ning substreamis passed

to further work- up in one or nore further process

stages to give pure trioxane. 30 For the present
Theoperbesd sireare from thedinst distillatian ¢akemmn isagandgnsedhinrd nomdenser at

tHeQBh %Pfhe}ftfotlun?ﬂ tﬁﬁr@ﬁ c%&%htgegﬁ ssg}b%tw 6f lﬁ%tc%H]@éhs%ﬁe%s b¥turned
wei rj gxane or en . 5% wel 0
at g[8 eest solimand fhereRinng sbsteanails gasseddp fuher work-
upiir dneugy mdredurtibe pracess stages togivg iee ioxaner i oxane
conprises a renoval of |ow boilers by distillation.
For the present purposes, pure trioxane is a stream having a minimum content of
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 frioxane comprises a removal of low boilers by distillation.

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 acetais.

The low boilers are preferably separated off via the top of a low boiler removal column
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| L oaw boilers which can be fornmed in the

Pgipéﬁ(ﬁ)ésyéﬁphesi s and the subsequent fractional
distillation are nmethyl fornmate, nethylal,
bi s(met hoxynet hyl ) ether, neghanol, formc acid and
al so further hem acetals and full acet %Igs. Tpe | ow
whish isganeszlly qneeted abe presswgrofdtom O fto widarinieterally gta gressure
of feovn KD toe2. Sbanoiie steoaimufed to BRE I0N6 BSIRRE rétrod) @ODG0ME Garferally

[ I4%0 ated at a pressure of from
°‘§“‘1 to@%?r@s’gﬁé@éﬁé@gsgﬁg pressure of from1l.0 to
2.5 bar. The streamfed to the | ow boil er renoval
Ircgensgnal, tharogdotiemiemovalceoigmn has @ ldast 2 5hedrgtiost ppids, pfeferably

W, DQj. | : I ' : :

o b, eyl PR ﬂéo@ef{é?%aﬁ‘ﬁgfﬁfaaé@? %%@Pﬁ?‘ébﬁh;f column
conpiigesHrony 25 4o PRee praferably fiamypRdo 7p%. ghinertagoreti¢ad plates of this
cSlumnppi ng section of this columm conprises from25 to

90% preferably from50 to 75% of the theoretical

plates of this_ columm. 10 In general, |ess than 5%?_?/
Invgengiral, less dhasy ats By weight, inieferablsless thape?. §t by weight, particularly
p?ﬁérhlbl? Wl hgn 5% I8 @Bight, | # 38e cbmpoderitdthayingioiing. poirits lower
o SFHBNERS Sl e B BB0RE B o, BVPlsef Bfbh e

boi |l er renoval colum. The pure trioxane is fed to a

Théiplfe WbREHECIK] fOd haﬁidrrtfbdﬁbﬁdhlhplhﬁt ihSAt:HﬁQ’lfmﬁ@hMﬂBﬁéI?rﬁdrized or
r ri
O e L R e S T .
the ow boiler streamwhich is taken off as overhead
Asédr@ingto fHeamdnkion, theVidnobdiler str&di® Whicha®taken offsas' eblad Gtream

SR N  RRI  —
thedifghmredustiomelanb| | owi ng mai n conponent's: nethanol up to
50% by wei ght, nmethyl formate up to 40% by wei ght,

I 9 i aht [ an
TRl Ster e postEt b KB ok e iR ErBSTertol
rrten@nsklwm PEnby waight methyidomnate up. tot4{8 byoreigitd a1ejhidal up to
30%auadigiarang itoXane Rebs tieeh 102 ) her oduction plant, but

al so to couple the trioxane production plant to the

production plant C,_ viz. the plant for the _
Itpisl gdvantageebs Mot @iy Up ecqupieo tham Preduction mplants A and B, i.e. the

fop@hidenyesrbdliog pRerang thenmoane préduRebly BRIE buBAlso to couple the

oSBAPHITARA O PEGRALGE: B Pl T Pt
olipyire &igxane tedforra palypeimetaylensRemopabinsrs oy aeRaiyNerfe

copolyners are preferred, in particular those which
PRRS S MERCRn R Rors 7, OIS BOWERBE by nil dfteas
5@ pifeoof1 recyrring -CH,O- units in the main polymer chain. Polyoxymethylene
copolymers are preferred, in particular those which have, in addition to the recurring
-CH;0- 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

R R
|
—O—C—'C“—(Rs)n —_—

R R

4
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P#&O@;beﬁ“%ﬁ%ghrring units 35 RR R5 -OG-R)n - RLR

BO7/ 0639PC PF 0000060431/ Sch 5 where Rl to R4 are
each, independently of one agother, a hydrogen atom a

- al kyl r,oup, or hal ogen-substituted al kyl 0
whiais A re o855 MieDapdet? of B aciifia hyardgen afdhp 1€ *LPaiky
grpup @y 2 halogenisabstijuted alkybgrop taviag kgin-1 for4 carbon atoms and R’ is a
-6H;- ol 0D Folps td EUEgdIkpR LY &) halddilgHBuitided methylene

correspondi n Xynet hyl ene group _an BoLs B% 0 to 3.
OERRE AfRieaRondng SXmEIRTE BHR BDT fs MTRTY G I, e lgsRGsouPS can
ativentageposly reer stroguaednigtoothendapglyoters py lring epamningsof cyclic ethers.

PRItE&d Eyilc BBl &re AAMR'SF tif Brrhdl@se of the formula R2
R-CO R3 -(RS R4 1o where RL to R5 and n are as

defi ned above. Purely by way of exanple, nention nay be
made of ethyl ene oxide, 1,2 ropyl ene oxi de,

1, 2-butyl ene oxide, 1, 3-butylene oxide, 1, 3-dioxane,

1, 3-di oxol ane and 1,3-di3%eﬁhn? (= but anedi ol fornmal,
BUFO as cyclic ethers and |al 30 of |inear oligofornmals
or polyformals such as pB ﬂ@l@ne or pol ydi oxepane
as conmononers. 15 Further suitable polyners are
oxynet hyl ene terpolymers whi'ch are prepared, for
exanpl e, by reaction of trioxane and one of the

RS, QI i e el pikil ety by of Sty ifion may be
nade @fetiplene Qﬁi@TIZ'L,ZEHIQDM?ne@X%, ddp@ylene pxide, 1.8tiotyipge oxide,
1,3-dioxane, 1,3-dioxolane and 1,3-dioxepane (= butanediol formal, BUFQ) as cyclic
ethers and also of linear oligoformals or polyformals such as polydioxolane or
polydioxepane as comonomers.

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;—})H——CHZ—Z —CH, —CH—CH,
0 o

and/or

0._0

7 27N

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

Preferred monomers of this type are ethylene diglycide, diglycidyl ether and diethers
derived from giycidyls 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 glycol,
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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j chem cal bond, -0-, -ORO (R =
Pgb-‘@g‘-’é‘?‘{?ﬁf%ﬁe or C3-CB-cycloal kylene). 25 Preferred
nmononers of this type are ethyl ene diglycide,
di gl yci dyl et her and dietherg derived fromglycidyls

E5R opo0p-Sapiees) CONRIEIRE GRPVDRE FPE BvFopregpminanty ©-C or
-QiGH: lbplds abtinpendsl obihe chaimare partiaviady prefeatede  di ol
having from2 to S carbon atons, for exanple the

i gl i dyl th f | . 30 . o
he Sreiirsd oV motnyikns fombivaTees Meva/apling paints of a lefsh50°C and
mglétufar opeigletdi (ulelgmhchvegaglebmﬂaxanme tangedirarh, 5008 @80 60 g/mol,

p rﬁér%lﬁf ﬁamg't@ l'%gég%agf %&Qgﬁgﬁﬁré‘?& G iven to POM
caaw% é%amaaqu;sqer QT8 R S ATHRDILHEE 2 1o 12,
ptahleulahyaprefaablypmm BdoRaThy nmaeﬁ:emeath aréhgenpradly eamried out by gel

p?%é@ﬁl’é S@E&Xél‘gaﬁgﬁg@@%ﬁ mgéfféhg}%&l dig cﬂR:l qr aé gg
(MHnRe @veragg S ecuiar St i 93@‘6’3 tﬁ'/”ﬁ'i’ﬁ gy WP@'F'%P
from 7000 to 250 000 g/nol. Particular preference is

Tﬂtfe\fx?(ﬂ F\’@\éhﬁ BP%%%DF @é{r# rﬁ%ﬁ@ia}’@ 'b%%%'i & th¥ deMiddVatues
bﬁé’ﬂ‘ﬁ"@lﬂf 19 VQB'?@F%F%PWHM'B ﬁﬁ'%‘af‘% Pelymerization andralsaspy geans of
tisg eagkonetempbiatwra rang eebumrtcehmegab regueatomaitisopossible to use acetals

of *ﬂ&ﬁfé&t %&EEX/ ﬁceﬁgéhcﬁg":rﬁ:e ?,Joﬁgl Ft‘ﬁ(é:rhé'b?\}e%rhnd thre sma‘ll amounts of

chronat o averag
Walgrgiigh | 'é"cgehé\saméyn dapgferiagents b%ﬂdms'am B'F-‘S@i@ %C'ﬂ general
néber b®lsoidedrcondigiblys Tok iehalamed @ nseddn, amdunts of from 10 to

1B BB, BlcferaB 5] 20 @ 40t gifip! o0 val ues by rreans of

the ors’customary 1 i oxane pol ynerizati on and
al so by nmeans of the reaction tenperature and
Asemitidens qalso veferidd toegs| atdlysts), iuke iis rpades iobltke toatisie initiators

cﬁ%tgntn%bf lrﬁri&rang Oé&@hériz%‘i?m%@q% iil‘ﬁtié?tl)l%ogfg ?rotfchgcids such as
Wprinated @ﬁcqhilqma@g alkypyifonjca agg e@lrryia'gmﬁ aaﬁa fi9o Rerchloric acid,
tmrm&ﬁmaamnlmrrb oRitEr &t Lowdy edcidie sautoi ke dinC estpchlositly, arsenic

pgﬁﬁflﬂ&'ﬂi‘él gﬁ %%aﬂ%ﬁ%%n%&@ﬂ@b@ (5r9 uof'l&,p %&%ﬁ%cﬁheulgomplexes
apdj 4l g‘l"ﬁﬁ sCC('TH?%lB $ ef%ﬂ -r &granp t&E’,UQf'Q?aI %t?s a8e triphamdraethyl
hekaftuofophasphaitd. (Thenhitiatatsoicatalysts} areged ih AnounXE iwm about 0.01
tcp%(%d@ﬁrh Z@%@?&b@p%&‘@ fo ﬁﬁ'ﬁ% #:ﬂ)rﬁ 9:53 g%ﬁlcﬁlﬁpfr?ﬁlnﬁi QJS%OO ppm.
I genetql) i isradvisgbleds add the iniator in dikted faem, d)referabfy in concentrations
of froinl mommtms%ajmeibﬁtonscsomhté fopthid BibSsen it i possield tasise inert

cghﬁ?ﬁrﬁsu sy Ib 0 EE d gii%l‘fhrtlﬁ nz%y%fo]a ! o:t I@g lhy%égrﬁpn? h %Shgg h %&iéhexane

€ an e’ an

aloGpNaed Aliptlis fydERRIboNS kalyash PG calc. Rariculslyr pigTerred solvents

ate iriblymer (tribthytdrieatiobsimte/l bthep) eyl aveioRyre.
hexafl uor ophosphate. The initiators (catalysts) are

sed in amounts of from about 0.01
In addmon to the initiators, it is possible to make concomitant use of cocatalysts. These

are alcohols of any type, for example aliphatic alcohols having from 2 to 20 carbon
atoms, e.g. t-amyl alcohol, methanol, ethanol, propanol, butanol, pentanol, hexanol;
aromatic alcohols having from 2 to 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 particular diethylene glycol and triethylene
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preferably fromO0.01 to 500 ppm and in
Pﬁ@%&ﬂ%ﬁ&%m 0.01 to 200 ppm In general, it is
advisable to add the initiator in diluted form
preferably in concentrationsz of fromO0.005 to 5%by

ohEh M albh B S hSediE B WERRG B ol Hebr R B el rmon
atoyd, oalgi phatetharie;dtd:t od @-fropanedinl g.1,4petavedisiang6-hexanediol, 1,4~
hBRARARRAL &Ly RiHeRAAddid), hxsépasmﬁaa&mema%pénﬁé@@ﬁm Qyol.
articularly preferred 'sofvents are trigl

(triethylene glycol dinethyl ether) and 1, 4 di oxane. 1In
Muahdimiers) initiadotsh eodatalyst zamdr if appropiiate pregsiatore caro benpkamixed in any
T BBk Al AL TR e R RIS,
2 to 20 carbon atons, e. g t-anyl al cohol, nethanol,
Fetthernire, memwpﬂnenhutanobmpmnsmnaéuy liiadaeolphenols to stabilize

ﬂ?efn‘?”é%td %cr?deﬁﬁn%'PSA *igy:?é?;gorfélﬂ ‘i?% 30 carbon at ons,

roqui none; ogenat e ohol s having from 2
to 20 car bon at ons, hexaf | uor oi sopropanol ; very
Tpar tpotywenizatiopr emmmecﬁl preféraplp tdeactivatedd sinphediatglyt yaﬂer the

LU g MRS Bt g, SRR 0oty o

(eataystrresiduess rase wenerally rﬁiearatrvat%bhﬁd@t'@r of ﬁ'&WtWQ of§ &tﬁfrwnaﬂon
afents) wareqsblyraérzation enet. Shltﬂaletdéaﬂﬁtdtdaé are, for example, ammonia
aﬁd i’g‘ﬁ‘é@faﬁ%gﬁ&ﬂ o} ’ts?Aﬁ %rg; Rﬁ\g 1(9 nd Ja’rcgngiﬁxz%ﬂﬁ% Oé g. gr’rafkylamines
smcmaéyt@pw@monrnwaﬁ%tﬁmd@m@enE@ﬁ@fm suitagley deactivators are salts
hiGing Ebasic redctibRt @ Ssodiah adafthoraiie amd boralk, aRpriperoatiohates and

PGB Bf e SR Mo S KR Y oY o DS R S RSt

ano
SP@’hé’e é@dlum rhaxide: fhe @lea@twat%%ﬁwﬁﬂssawﬁ ip @mﬂung%)f preferably
frobre 0leiaipnyw Nbade ped rpilieAobys wegHelt abi2ki 15 welgdto ake polymers.

F‘aﬁﬁgﬁﬂot?g dalHil ﬁgtaﬁaﬂlg%ﬁ&ﬁné) EPF m 6&% eg%\gnq%?_@ﬁ] 2 to 30 carbon

aFQWﬁa L E‘?eﬂlw aadiea! are @fefﬂ'i!i@@ At rqei‘ﬁtvla s. Mardedarypprpferred metals

avé Lihpigtand Nehasth nehaylthivaciseing pﬁIchléFrt;q)remirrbﬂat or
residues (catalyst residues) are generally deactivated
by addition of deactivators (term nation_ agents) to
pemtriexaneare @gnagly obtgined Aty kully palymezationsfos weichs gyrpose
afy aagetars having aigdod midng apidnaanybe mdonldeare)acmsn t®1 bé adnied out

h8h1 ﬁgr?é&u llyi Q?}hﬂf 8'1#%& Cor «%}Sg%{wge{.lgxe dl[;a :@Slyﬁ'@r Qﬁion to form a
sg!q Phaispld s@a&&qs\/ﬁxam@iear%f silable regalprsgrea PRAJPACtors, plowshare
nieAs,t tubé reatds, @Q@edﬁb@@khﬁtﬁi@ (2 Busermead@sk @xtrbders having,

f&ra{)}ﬁﬁﬁ)f’et e0?‘19 g%\n%xé gtlfpéd lteggtofljy I"Tﬂle'r 5'&5%' OXI ag'e static or

e ea " oncalreo aI
dyRATRIC AXeS8di um et hoxi de. The deactivators are usually
added in anounts of preferably 20 from 0.01 ppnmw (parts

r t 0 ' 0. .t I S
Irﬁ% ?t?;ﬂ( ﬁg@%ri‘zx Q@ﬁgle%‘ pn etlrf egt( 06%1 é%gfptseél is I{c}ﬁ’n&? q’((nﬁlé molten
Palymer, Sashg\yqeqpét of which vplgtng@oegtftms remain in the extruder. The above
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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' e, al kyl radical are preferred as
Pﬁ@@@q%{}yﬁgh Particularly preferred netals are Li, M
and Na, with n-butyllithium being particularly

preferred 25 POV fromtriogane are general ly obtai ned

by bul rrerrzatr for which ny . react
IR g B ) AP R ason GorSea Tty s agahtl BheanBorhusi suffent t
mek thebeOgpalyneet formed drahkegeritoooitdny, e.g. in a nelt, or

het er ogeneously, e.g. as polynerization to forma

solid or solid granules. Exanples of suitable rea

The B"%&’H'W@&’é@%’s gﬁf’?f\ﬂ%ﬁﬁf@ed Ritadfrom { pre 50003 apd ! rom 130 to

300°€t ane &t resiendentiracl ef he(pmlygnerBuigsirkinethe eegactor |exrsmai|glérom 0.1
[ 0 apnRL.eq 1002€ £

torgg Crﬁ%}rtse’a.é, ?ﬁégérregg ?gr]rnse 4 E) ﬁ?ﬁlnﬁt@?a‘fﬁé %n?&%ﬂaﬁér{ id Prbferably
C‘?ﬁ"ﬁé?%toelﬁpr!é[efﬁdﬂ'katiﬂ?!?% |ezga oEE0 9 9% i n an” ext r uder,

a nmelt seal is forned by the m)lten pol ynmer, as a

r 0 {.C | [ i
i SFbadesr & INEPOKE Al 8 R ERipTeb BB sdeE hounts, fo
examRleretr fe140% r efs BAfeartgdt tesiduak moanemerss inhedrtigwafe{ripxane and
fornhldefdes & abrainedy FommRiéHyde i cant hed prisent( ibatha! aredes POMieven if

offy V5o 5, bEIPELal UcSnBlot 12 s b &P LhOmaothil & Oeqradaton

I OXane) are
predyg ofnigipxansd In raddwon,hethﬁmowﬂmerﬁ aﬁféorrealgehya*e ﬁr&aﬁh%@etramer

teltroxdrd) Gan &b bg présenhe exothermic nature of the
process, it is usually only necessary to nelt the

gol ynmer _in the extruder at BO7/0639PC PF
Tois GoslE02QNY isdrgassed i ope g mere gtages ﬂi@%ﬂdmwng apparatuses,

fod l&amgréeintde)gasérh@ patsaggsﬁ potef, degags;:h bmr@igeesi ha®ing one or more
st i ¢V Blost, A, Aryafe o8 Ly AR RSy BBgdbtuses.

Paticulat prefesence.i lsgwgn soré)ege@smamtSf(ﬂ@ﬁh pd®).to 5 300C, and
the residence tinme of the polynmer mxture in the

A I8 e B Bpril 0r e uech S o ik biiie POBLEL Bogalry ou
degassingdred firsd flashent e less dra @ne@ns@w R0 @p lofgivihA gaseayls stream
aRdYliqLi SMeanCABiRR is fedColsl Seddily! flalgh @at ahichES bhera@st at less than

2 SRS G 53R AL Bl gy

tri oxane and fornaldehyde IS obtalned Fornaldehyde
F@ﬁéxdr@l@rrﬂsemo-eﬁgbmgﬁésiﬁl@ pRi¥EE R préssueér liy te' fieX 8age can

ol SR T ér?ia B0 W Bt 't od Rl proteravly
fromiZentd aroand kil thespeend siage campreferablyperfrom 1.05 to 4 bar, in

pArGENTRIHe 1.0520 3a)5%5ar BAd phRRERHY prbferdbly $rofT 1108 1Ohi. S
degassed in one or nore stages In known degassing

appar atuses, for exanple in degassing pots (flash
Rpsjdus)| mtzmws lipgratedtdurine degassingnareoih @pprioprigieetaken 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.

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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cr hin fil mevaporators, spray dryers or other
PE‘@QS@&F&’#@”&EBxQ ng apparatuses. Particul ar preference
is given to degassing pots (flash pots). 20 A preferred
mode of operation for the degassing of the crude POMis
to carry out degassing in a first flash pot to |ess
adqitimesh uaagmm@lr%%rcugf@w dor Hese maigralso Pycht additiyes 378, for
e)aarh;iylél,ubbﬁc&hfs&ﬂrm%lb irelBadesadentts, icolomantesuncas pigmbnig @i dyes, flame
S 8 o a sqlut.e .t O
rbiasy BRI Bl a9 S bR B DolBenyce
scayepgR's Halyatides, inHclgatingoagentsy Hbgus asd pPHiye et Bless of rainforcing
mateRRiirantiftatiddearid 4154 othbegRiitias or mhéfres &ldryofbe from 2
to 18 bar, in particular from2 to 15 bar and
articularly preferably from2 to 10 bar, and that in
Thé degjegldt{aMpregduyst isobtainad a8 apiejt figa the @xiradeyzr kaeadesar |
in particular from1l.05 to 3.05 bar and particularly
eferably. fro .05 .10 bar,. .30 .Resj dual. nononer s
AP it ol e sl LoBady & rurtner ISR e SPRBFGG pponcary
st isdakereofbas extruder otlneader ofigass and passed to a
condenser. The condenser is preferably operated so

hat d t t bt ai .h hi \
A Pt tneldb By RSBRTHe seronFa stk D B R o T proBfivion lany & are
rechtdatgdvirectly, ceria thesfatre inuhich they are obteined in thetgreduction plant C
s R S
aSfEo T SRl biedotane b plante

subsequently fed to an extruder or kneader and provi ded

Bb{RE(R! Shothitd] ChioRfiBh Yarelo! nehdy BBIGRY 6° RS e AtitFed in the

referred to, collectivel
oéﬁéﬁ)ﬁ@ﬁﬁ%ﬁfﬁégﬁ%epaé@téﬂ"t?%@' in the anounts customary
for these materials. Such additives are, for exanple,

Thlie‘ %ﬁé%? fg)rr.%dg@déf-cfozﬁn@&ﬁfgeﬁgﬂgaﬁn? sﬁ@gﬁt& ﬁﬂﬁ@d%tc&ébtaﬁed in the
BpEige eSS tprEfirizainar Yot PoYRt mef SPRLG Bhymerization
resctor engeesainpiol theugasesis siatel adter thegcargiensationf arbr aceordimglto the

ir%l'\t}b‘ﬁr Hdc?éléd td ﬂhb%"réddéfiori Slbﬂtf @.V_Ci ng 5 mat _eri als or
antistatics and al so other additives or mxtures

thereof. The desired POM product is obtained as a nelt
The ogagelous eformaldehydercampeisthgr stréamt fromddhne pbdudtien plant C is

pRISTAMIY fécyBled 16 BRUREL colintrHbfthe brddiEB glgibile- conpri sing

secondary 10 streamis taken off as ‘extruder or
kneader offgas. Al formal dehyde-conprising secondary
Hete, ethesopdsatimign ednditiortshé phe dowodeérser pdranpreeralply set so that the

proportion of trioxane in the gaseous formaldehyde-comprising stream from the
production plant C which is recycled to the production plant B is less than 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,
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 extruder or kneader and these are,
according to the invention, likewise recycled directly, i.e. without chemical or physical
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directly, i.e. in the formin which they
PE?@*’@@&S@&“. n the production plant C wthout
chem cal changes and wi thout addition of auxiliaries,
in particular without 15 adgytion of water, to a
sui table point in the trioxane production pI ant B. Both
changeg e thecRlPIYIRBHEM Pon and the energy content of
these are utilized in the overall process for the

Apéu.%gﬁftgsi)h@ﬂne %Fes'gw is2Qendrl Lygﬁ%?e%iéd at the dome oh the extruder or

npri si r eans
kRasosy. Héﬁﬂl“feﬂ”&t Hbthes rq{lg?gb%‘?‘%g@od'ﬂb%'ﬂt? é'(%g%age a”d U“de’ lower
préegure Sisatjuentt inae cdfngt ibeloposgtmebarnil 4 sécontstdge.
pol yneri zation reactor and remain in the gaseous state
after the condensation are, according to
The\edpidesar kneadoeofigasis, acrerdingda the 'PW“SPaﬁQ{‘e'CUP pethediguid ring
pgas abith i§ alrealyGrosahe irctheprodiictich planteBto dampresdie water-rich liquid

P APl 6 oferkBaq BERR At nd B6Sior' & hBSpfhd Bbnyoe
fegdn#treemo frem A Qtﬁ@nammwoa@ frrefaberb1Q t§e€0‘36obyt waight, in
pariéulaPfréR CilddudnN5ab 45% DyaReight) |ddaﬁacgﬂ|§eﬁn@éﬁ1 of the reactor for the

e T

| ess than 80% by wei ght, prefer abI y less than 60% by
lr\\/\ﬁérﬂéﬂlar B éxtedbabifyasiiaRée anrla Yhe mﬁﬁd hh@lﬁuﬂi@% b,lvsmpressed toa

PSSO o1 M 2o e ARG bRtV BEattul ST BFREMESs o e

preferably at |east 50% by wei ght. One or nore further

The nvBhiitANY lBstFE® baIsWVEthIAE QR A rakihe aRE exiiplest he
extruder or kneader offgas, are obtalined at the done

of the extruder or kneader and these are, according to
Toerogese mii tha, inyertien) enablescstcleast M %edft mpthanOle methylalp imethyl
formae sad oﬂfernﬁé&ﬁhﬁ@derB&We@W@h@ﬁoﬁW@ﬁ@ﬂ@&ﬁ S@fbelgsed as

SGAROT TR e Loy oRRRAySh o Brp v o e BT ORRARR plafe

extruder or kneader, frequently in the range bel ow 800
mnhgﬁ;dmn?q first stage and under lower 5 pressure,
frequently in the range bel ow 500 nbar, in a second

stage. The extruder or kneader offgas is, according to
Fighee 1 nvehemisanflow dirgramupf the colpded ppgratipry aqq:grdirpmmhmventlon of

is al fe@dYorﬁﬁEﬁ:ﬂme' ahheaprtﬁgugﬁbl Pkl aR8 B tﬁbl)foxymethylene
conpres UId stream In particu

over he ’3"’2‘?@’3’%’%8&?‘?‘ reR)grbtorati on of the

formal dehyde io feed streamfroma starting

FIRARCE Nt éHiwsQpreferfed @mbaént b a tribxBRSpRYUSRINGRANRt. 1 N
particul ar from about 15 to 45% by wei ght, | ocated

upstream of the reactor for the preparation of
The | kovardiagramt lie fHgesesiursshematidadly f shawsh ac dirsimprodugtiaor gdant A

(forndi@NE piedition plant), a second production plant B (trioxane production
plant) and a third production plant C (polyoxymethylene homopolymer or copolymer
plant).

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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PH@@%M@E}&Q\% the extruder offgas taken up in the

unp is conpressed to a is pressure of

from2 to 7 bar absolute, preferably to about 5 bar

absolute. The invention is i{fustrated below with the

aid of a drawi ng and exanpl es. The process of the

i nvention enables at | east 90% of nethanol, nethylal,
Armiré yrioxaf€ sfreamddt is obitadhent finem thme sdtond lprobiictiorapiantB andasfed to
e i RISl Ppiaft & T e DR e GRvoTiriphiipte Eﬁ*ﬂ%b'%efs or
CORAYDRIE g?ﬁy YEIRNYIQNE ROTRORANNGTS §F COBOIYMES are tekeheffdrom the
tffildpaodliction plemb€. t he coupl ed operation according to the

i nvention of a formal dehyde plant, a trioxane pl ant

and a pol yoxynet hyl ene honopol yner or copol yner plant,
Actegysle:Stgeaim BRG N e dESOBHOB IO e tBFd Araductianplent C to the
secondusrotianiop| panit. B ilRGtrdies thé @ouplinggn aemia ofF ngitsrial bf these two
pf@é‘m}\tﬁg’ﬂy y shows a first production plant A

or ma o‘e yde production plant), a second production

plant B (trioxane production plant) and a third

FRjues2 ehowda preddrtederabadimentorat sexbsnprodactiop@lanrs:  or

copolynmer plant). 35 A nethanol stream 1l is fed to the
first production plant A and an aqueous ) .
Anaavaperciepmaldelyder Gosmnrigingtstrearm 2 isifed tegedher ofith armagid catalyst to
tsbcbRd réaRtdr d S@ﬁm]fﬁfi‘iz?@ tHAlsIA td DRxPMA M trinan%/fbgﬂalbéWd@Iwater

r i S n n recyc

oD B s gt TS s el Pyl B BB, %, Lol
togive prudgtiioxane as gMerhead stieans 4i Thereneiheaskstraaghs iseondensed in a
cORRMBEr TR hEClop O tH cim Ruibfitise Edtidlehsate idv@tdrhéd 8s runback to

e ?&g&t :,[lgf lp%ﬁé rgrgf ’ Sf tﬂe |f)) "t ?)rre‘?%r'& (gp f gignent depicted in the
fré'gﬁz o 19c2 @4’ gﬁ@erh@ﬁdl cgqysﬁné K Acaté;ny)?{ﬁffcynﬁrismgelowm@lﬂrs is
teﬂ(fern 6frmﬂm1ttj|‘16 love Honér; @gﬁ@ﬂ@g?hﬁﬂ%&obﬁ@}isﬁ @ccﬁﬁrr@foﬁiczdpg invention,
SIEEAT Ikl bARA VRl SulBFRE R At 5
illustrates the coupling in terns of material of these
ThéhotiRfrO €ttearn OfforR | @Bt Pw BBiidr r@ofal2cAMMNWSKR 91 mirfied 66 further

i t . of.a secon roduyction nlant B: An agueous
AR s drich, 8L gL BEH T s Bell Hyg M fHoGRlR, stream
SaRurectrigkangt sirgam 6t 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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actor and is trinerized therein to
W@gﬁ&mécﬁl oxane/ f or mal dehyde/ water 15 m xture 3
is taken off fromthe reactor R and is fractionally
distilled in a first colum ¥4 to give crude trioxane
Cils overhead stream 4. The overhead stream4 is

YMdensed in a condenser Wat the top of the col um.
Part of the condensate is returned as runback to the

1C°| lA"Hrogés Hég;é}%nﬁ& :ﬁﬁlyﬂﬁﬁﬁeth?ené HoﬁwBSm%@fseérr %bogfmers 7) by

cted ow boi |
o DOmPPAYMGIANED o ROBPYBATFAIOB G iPar i REA T Sharo! (1),
20 frawbkiohof f fromthe | ow boiler renoval colum K2 and
is, according to the invention, recycled to the first

productlon |ant A, which is not shown ure The
bot roReBand ZH] s PYAZeR & 3 Bt FRaciosin 2 E‘ﬁb%‘ﬁ“@tﬂ b?@ fogive an
pur iafjusslisi fornfaldéHyde-conhpasing sakamR)saragtes whi ch are not
described in nore detail to give pure tri oxane, stream

25 6., Pure trioxane, stream®6, is % as feed streamto

t he "t 4940 §r690Rd PoFusonmiant B)V\'ﬂl i s not shown in

Figure 2, for the prepar ation of pol yoxynet hyl ene

8838885%5@%28 aﬂé}ﬁrg? i ﬂﬁﬁ%zeﬁ% /tﬁeﬁg ngé: of an aC|d cabtalyst in a

pol yoxy §eeang eﬁ%aqtﬂfnob%l yﬁ%rsoﬂf‘ cHt%‘P%er%!‘d( 7)"053/ which  a
honopol yisxahe/iirmakichydedwiret minture 43\t is eakenfofff r i oxane,

starting from nmethanol (1), 5 in which - nethanol (1)

Is oxidized in a first reactor in a first '?roductl on

pl ant (A thedrigrane/taimaldehyeeiwatear gpprurel dBl igeracdtippallysdingled in a
st ream (igt cooimelK10 to give cfueld tiiaxane ag 0odrtied SeEmh (4N

plant (B) in which - the fornal dehyde is trimerized i n

the presence of an acid cataly in a _second reacto

(R to FoFminecyarad sifepm r(ﬂ))n'ﬁ mmﬁlsad in'a condenser (W) at the top
triox aﬂef fmrdnajmlrett%/gieé wabbAdensald, arsubéfigam $4at)adfehie cdridensate is
15 -t n

fFracti Oﬁ%tf.l neaxﬁ F@ ﬁ%ﬂ%blﬂﬁ@y ﬂf‘{ V\Q{oe{ eln}é%édﬁ g %‘Ubslréam gb) is
crude t P?‘éﬁ@ﬂn‘@ fé_'gh%rv\lafp'i'fé&ﬂ'"s?’?%ahf‘m% fuﬂr@ﬁ@rws stages to give

over heagust trisxand 48), iwithc onslexisthese furthet Qickss estadad) carhprising

gzg S: ?gam ?/f? tl{i@ t}‘;o%llén@&ts%legeﬁetr&n Ctﬂ@%&?ﬁ%&si&'rﬁ of methyl
first cHHRE ("P@H'Y'%inBlsfm@heg,mtmui)n@hgruw methanpluy distilation in
passed tdow boildresma kolupni (K 2pendor nore further

process stages to give pure trioxane (6), with one of

these further process stages conpri si %
the pure trioxane (6) is fed to a third produclion 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).

2.  The process according to claim 1, 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.

3. The process according to claim 1 or 2, wherein a crude polyoxymethylene
homopolymer or copolymer which still comprises residual monomers is prepared
in the third production plant (C) and is
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Predtoabosd /¢ gw boilers (5) selected fromthe group
consisting of nethyl 25 formate, nethylal,

bi s(met hoxynet hyl ) et her and net hanol by distillation
in a low boiler renoval col®®n (K 2), and - the pure

erq' Qxa.nﬁeé@sebﬁn bid PP fhofe Ist'&gég too@eg Hﬁé loP Phdté gQéor(sﬁlea}ng which
ich it Ts onmopolyneri zed or Copol ynerize o form .

pol yoxy R hl/ [R@R©PAaiep fefl yordr soprensen ¢ gisl @ nganslepsate which is
wher ei nrédyeletiowy i Ipelynffrizgiom (Sactdrr ana thabevush dbintdidehyde-

renoval ( i egycl ed h s

oo b g, o £ ool SR e
(A). 2. homepplymeearcopetystedmhight o clai m 1, wherein the

| ow-boi ksefed 3 e amrlids ot Reeddel bAdiidg:d tREreMAlith customary additives

conpone : | . up to 50% by wei ght, nethyl
fornateghéPFggiggggvs wei ght, nethylal up to 30% by

wei ght &h@ive pipoaes mekandt han 10% by wei ght. 3. The

pr ocess ag6@mdidiHytecmplidihgektr@der &r kbR bilgds i6také® off from the

pol yoxynet hyl en honopoal r or . .copol yner. .which still
Compr 1 s ey & apadi Bt Al prolodRP el MBlighg sBcdlly streams
t hi rd pfrogutiei predpétiont pla) (Binkeing r@yzledcdigiety mithout addition of
00000604g)lifizpeR td the prod®dida Rt [¢), one or nore stages to

gi ve one or nore vapor streans which are, if

appropriate, fed to a condenser to give a condensate

which is recycled to the polynerization reactor and a
gaseous, formal dehyde- conprising stream and also a
partially degassed pol yoxynet hyl ene 5 honopol yner or

copol ymer which - is fed to an extruder or kneader and

m xed therein with customary additives and processing
aids - to give a polyner nelt and - a

f or mal dehyde-conpri si ng extruder or kneader offgas is
taken off fromthe 10 extruder or kneader, wth al

f or mal dehyde- conpri si ng secondary streans fromthe
production plant (B) being recycled directly w thout
addition of auxiliaries to the production plant (C).

BO7/ 0639PC

B07/0639PC



