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the amount of terminal formate groups in the copolymer, a polyoxymethylene copolymer can be obtained which has
highly excellent stability and mechanical property and excellent long term resistance to heat and resistance to hot water.
The present invention has been accomplished on the basis of above finding.

50 Thus, the present invention relates to a polyoxymethylene copolymer havinga molecular weight of 10,000 - 200,000
which comprises oxymethylene units (-CH,0) and oxyalkylene units
R
i
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wherein R and R, may be the same or different and are each selected from hydrogen, an alkyl group or an aryl group,
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formal repre- sented by the fornmula 25 30 wherein R and [err] may be
the sane or different and are sel ecté drogen, an al kyl group or an
aryl geoup; further, 35 R bound to giff%ento carbon atons and [err] bound
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and are selected from hydrogen, an al ky+cpyolip or an aryl group; and mis 2
to 6. As the exanple of the cyclic ethers used for obtaining the pol yner of
the presenterdinfvand i way beithemarnam difiessnt and aseelectad frona iydippesy RS alid BIREP o B a5yl oy further,
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As the example of the cyclic ethers used for obtaining the polymer of the present invention, mention may be made
of ethylene oxide, propylene oxide, butylene oxide, styrene oxide, etc.
As the example of the cyclic formals, there may be mentioned ethylene glycol formal (1,3-dioxolane), disthylene
40  glycol formal, 1,3-propanediol formal, 1,4-butanediol formal, 1,5-pentanediol formal, 1,6-hexanediol formal, etc. Partic-
; ularly preferred comonomers are such cyclic formals as ethylene glycol formal (1,3-dioxolane), 1,4-butanediol formal.
u One of the important points in the present invention is the amount of inserted polyalkylene units in the polymer.
Thus, only when the proportion of inserted oxyalkylene units in the polymer is in the range of 0.07-0.5 mole, preferably
0.1-0.3 mole, relative to 100 moles of oxymethylene units, a polyoxymethylene copolymer is obtained which is excellent
45 in all of the mechanical property, stability and long term resistance to heat and resistance to hot water. When the pro-
portion of inserted oxyalkylene units is less than 0.07 mole, the stability and long term resistance to heat and resistance
to hot water become poor. On the other hand, when the proportion of inserted oxyalkylene units exceeds 0.5 mole, the
mechanical property becomes markedly poor.
The sequence of oxyalkylene units is also an important point. It is preferable for improving stability, mechanical
50  property, heat resistance and hot water resistance that oxyalkylene units are dispersed in the polymer as individually
as possible without forming blocks.
As fo n, which represents the sequence of oxyalkylene units, it is preferable that the proportion of n=1 is not less
than 95% by mole of the whole oxyalkylene units and the proportion of n22 is not more than 5% by mole.
The amount of inserted oxyalkylene units and the seguence mentioned above can be determined by heating and
85  decomposing the polymer in an aqueous 3N HCI solution and analyzing the alkylene glycol, dialkylene glycol and tri-
alkylene glycol in the decomposed solution.
Another important point is the amount of terminal formate in the copolymer.
In the present invention, the terminal groups of the polymer are alkoxy groups such as the methoxy (-OCHg) group;
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Thus the present inventors have found that when perfluoroalkylsulfonlc acids or their derivatives are used as the
s0  catalyst, hydride shift, which is a side reaction in polymerization, can be suppressedand a polyoxymethylene copolymer
which satisfies the condition of Dy74¢/D1470 being not more than 0.025 can be obtained.

Furthermore, the present inventors have found that when perfluoroalkylsulfonic acids or their derivatives are used
as the catalyst, the amounts of water and formic acid contained in the monomer greatly affect the polymerization activity
of the catalyst. That is, in the present invention, the concentrations of water and formic acid in the monomer must

85  respectively be not more than 40 ppm. When the concentrations are higher than 40 ppm, the polymerization activity
lowers markedly. When the catalyst concentration is in the range from 1 x 10-6 to 2 x 105 % by mole relative to the
principal monomer, polymerization does not start at all, or gives a very low polymerization yield, which is unpractical.

Molecular weight controlling agents preferably used in the polymerization are alcohols and ethers. Particularly pre-
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copol ymer maldingdnd thatcplerfone of theyaoldad aditle baspmesfrogrding partisiejdigmetaist thargpastivaling ot i pay
can be obeaticyarly imjmgy buy ispreferably nptigor @s‘@?ﬁm i°ﬁ‘U%h‘ErB?'§ ersipiy; fErthenh ke d%“r‘é’ﬂt“‘g

per f | uor o&geRiray e f”di’ﬁeére%tﬂ‘t‘&g""&"e 1" orsi he. ¢ ,
Btersztr 8Ct ﬁe& O&a‘ err tron
tot e

the arfBunt s 189 %ealipa ags
af fe egt ,l['l R X E wag siaglyrrﬂrﬁatlgr&rte?cvor I er a o, or yad ng|tW|th
Blary

rged from the rea or mer th bee be further
present I \4 anb dj &Eat )Qr s(P o%& n&n&@ dﬁcfedgnﬁll’t:e temper-
mononer 'TH{E efrJrr?tfgf @poﬂ!ﬁll ri %ncﬁrﬂ;@pp a§/ @for example, single
concendsr akd Qo Q?;@" dwitfpo BONINBEY difidbd ) activity |owers
nmar kedly. Wmn b eope%alou@.ae&eaaﬂntﬁmbman hjdrbxl ghddB, tHieAR@dle pal Blddcomposb@éird]re-
to 2 X [ embletnpisnvarrional nethés, o @xahriple [ eetrdatitti@bpolymBravitR & basip &lbyiaie, | sidhias &aque-
does not siisddethylarhing@dolutionOThis @baritn dan bsdohdubtedsinubdngomsly withehd operatish efladhing\alnd rodit-blesd-
unpractical. Ml ecular weight controlling agents preferably used in the
pol yrmeri zation are al cohols and ethers. Particularly pre- 4
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EP 0 504 405 Bl ferred are al kyl ethers, such as nethylal “and the like.

“Water, formc acid, nethyl formate, ' 6504 48581 act as a nol ecul ar wei ght

controlling agent besi desthose nmentioned above. In the present invention,

~however , iffthé dcattivatihg digeriat @6 cadnat dr @rthd ama Grieltibler@ing eppalatts HS@ed foeba stes deactivdieg r

ef fect oroperatical yst activity descri bed above. Methyl formate also is

unpreferable since it forns termnal formate groups. Therefore, when water,
‘form c ackdmPl®wr nethyl formate is contained as inpurities 5 in the
‘mononer, the anmounts of these inpurities nust be reduced as

'possible b T‘itﬁ,ﬂ’qs? jn t"t"l’ﬂé“ bREpRGTREY InmaresEpiLiviow Y relstTSAR PRI EIEY B‘ﬁthe*ﬁﬁ‘ﬁ“m is in no

| | Wﬂx/ém ¢ EXapg f ot t houl d b th
range’from 16 kil e oea%:”etm%ﬁwies Bl M ahe i o ot more than:
110, 00Q, a's a%n%‘?or% ELE Slor Rb2BER bodeCB R Rkid&%he Wl ally
“hand, "When ?Lrlr Hmigt 3 fen ‘f’éﬁ o hmotfﬁaga&ﬁa ﬁgﬁn@m«:esas detaé}v-of
t he poI ymer,lagg @ 10,50 i ,uyae\é an ex- trudability, is markedly poor,

which is unp rh%@ﬁddﬁﬁ unt al SHcd Sekyhikydnb Griks: Wn%mﬁe SbB&Nnek B pit hﬁo@ﬁhﬂ:&'ﬂiﬂﬁous 3N
i nvention nmag saﬁhoﬁhﬂdf‘s%co’vhp i Gy heith§1Be SiGonG a tightl) Ssalel il 1ZDPETopaTdurs. S\ftéradoling,

parti esil ar | yhe kinbints@falkyBse gycbidiadieid gieol prad tijiRpibheZgyl Bnhecga@bedolrtion atdvietoaningd Yy
general | y beasitBetatagrapby(EtD),and tieswsht obwyvalkplpreecinie it dxprasssd in ternagrof %Ay male relative to the
conti nuous exyplkMent udts inteepmlymary be used sel f-cl eaning type bl enders, e.g.,
Ko- Kneaders, tw n-screw continuous extruder-bl enders and doubl e shaft,

paddl e t ypeAstorthe segusnes chpaeleisne unis the apetny phatonoaiiyipreralyedl AerregRsnds iy el PrBOURR)
be [erf] %‘@P@r%?'r'[—é?’?d]‘heaﬂ‘?@“ﬁfd'l'aj}%@'i"lgb’%ﬂ't°dn3 tinme is not particularly
restricted but eneral selected fr ge of not less than 10

,dm, géw 3

d d3 dgte I
Isgcgguz | ?3 % r[]e ne | t|o mac Ine %‘%E Aﬁ %ﬁt{c‘gﬁoo ahl%d r%‘ng ré§ d
s em I | |n nj ito \g
causes, depo IT o trrle'a llver ol ﬁt Ite |el:e$sug§c'a ?sr mihe§. & Ve of the tlme

contacting the NG gm‘gm\@t ag[r;tag,ﬂyg,%%o Jcut1on or an organic soI vent
contai ni ng 3 Aisthrice mﬁﬁsﬁ%& iPetcdrdan & il WETH D-8360ie HAN irPiSeNQven lifhe GPS-222,
mel t - bl endi pgy, 8y RS ESP P B3R0°2@nd thiM dximihdaidor RAINNGNR terisilo siengt al | ze and
deactivate %h%slaaﬁcato)h‘éiwateﬂ‘rest PEcRS B Bicoldad € RithNSTM DR ars rik@rsedih 8ot Siats(flaling ste N
t he nmebhods agjiisted@a@biosmt thagexamidediar ratention of mbdil@siresgit. al yst and resultantly
found, as an utterly novel nethod, a highly effective nmethod in which

deact i vat Nae) Degripiomel ablirevibtidng indiedelriey and nel t - bl ending with the copol yner a
crystal line acidic adsorbent conprising at |east two kinds of netal oxides
or metal hydviotifugemethanspudonicac 'E’l cularly, there is preferably added and

nel t - b’Fended%"'@{?Pﬂ‘G‘hﬂ%% Ligh % d""i’rore preferably 0.005-0.1% by wei ght

based on t hé-3®@ 'f' ene 25 copol ymer, of at |east one
adsor bent s%f‘%%t“ B'Ft‘gl’ bent_s conprising at |east two kinds of
oxi des sel e £

¥'°t er?t oxi des, alkaline earth netal oxides, and

oxi desg,of tr é’ﬁl Q@gﬂe raval ent el enents, or b) ion adsorbents
represent ed q’gbg@ [err] wherein ML denotes at |east one
div ent rretEaJA from al kaline earth netals; M denotes a trival ent
nmetar; An- n@m n- vaI ent anion; X is a number satisfying 0 < x < 0.5;

and mis a ppsnmdm:lanunber The alkali netal oxide may, for exanple, be
[err].4The a-kaBiproeanedioltdmatet al oxi de may, for exanple, be MgO CaO The
trival ent 3%-3 14-butanediolif@nalaval ent el enent oxi de may be, for exanple,

[err]. SpeciG4 d¢.6dsmngsdoiormef t he i on adsorbent conprising at |east two types
of oxi des setBethdenefxidan t hese oxides include 2.5 [err],

50  Example 1

Two thousand grams of a highly purified trioxane (containing 2 ppm of water and 3 ppm of formic acid), 0.8% by

mole per trioxane of 1,3-dioxclane and 0.2% by mole per trioxane of methylal were placed in a jacketed kneader having

two Z-shaped blades and the mixture is heated to 70°C. Then a dioxane solution of trifluoromethanesutfonic acid (0.002

55  mol/€) is added so as to give a proportion of trifluoromethanesulfonic acid to trioxane of 5 x 106 % by mole, and the
resulting mixture is allowed to polymerize. Fifteen minutes after the initiation of polymerization, cold water is put into the
jacket and the reaction mixture is cooled under nitrogen atmosphere. After 1 hour, the content of the kneader is taken

out, and Mgy 75Alg 25Alp 250+1.125(Kyowaad KW2300, a trade name, mfd. by Kyowa Chemical Industry) is added as a
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[err] ' 15 In the above formula [err]
[err] exanples of ML incl ude My, Ca @&trco 50440883 es of M2 include B, A, Ga,
In, Ti, Tl etc., and exanples of [err] include [err]

sal i cyI at eieaommmgcugam it sCpropdition 4f BIO1% BY @eifhd RolatiRi t6 the [paiyrhdr Bbtaided, aHd atiel rysuffifighrhistare &a
exanpl es axtesdpdzt 24o°@nith aWisht- typ$1w&15§cifewextﬂmrl=phms 1 pdrt by Gigia ditdettyRinine, Gipartd ty Weilglit 6
ar e nat ur aateh ot G2 pertcly weight ef2: 2w eintesebisidymdtieyl-6-1butylphenol) dre addeditod 08 pants he wéight of the
hydr ot al cippigmer eiudesiaevedndpe mixisrer 1§ exftrisgied witloa vesi-bivel impgefsorpwreXtaeer (6khusion fepaeraturef
t hese deac??‘?'?dteﬂttﬁ [psaEpe2P684 Rad209dorm)dthe goromes thuis ehtaiigH ip evpiuglad fopitstaming) foppsty Pmount

nore pref & °2f¥9'ky'°’l9 ”0‘55599'31%“5 %l"@"rﬂ""s Mb F%ﬂ ?“’?Pé"yt’bs'sl‘aﬁ%ﬁ 'pselAdEp and/pRst
t he qnnuntt°rf tThﬁ{?F‘étsf“ h merl zat i on at a
not d¥act i v Z 'Bi:g’"‘ate
wei ght ,, di2 er°h ot '\°d'f‘ r?g %hr&""t“ it 98? 9"("8 r{%atﬁ? unt of

Toent e trtgtanagqsfmeéﬁ @Efﬁﬂmét ﬁ%vfat'iﬁsgﬁrp Miﬁﬁﬁf i %M Bﬁter {*

to attain b% BEhSH R deact i vati ng agent rray e
surface-treated to 1 nprove the d| sperS| b| I i ty | nto the polymer. 50 The
deact i wat igrgnphge@md1smay be added by feeding it to the pol ynerization reactor
after conpletion of polynerization or, in a continuous polynerization

react or, by Fayexjimetyylere comlymbre atecsyntiessizest ingie serhe tmbrmer ascic Exampledr exiapt dchamgingaired
mxing it amottdtsotmlyﬁo'tasmmdfodnlsaﬁwaﬂlgse@nwemm%dmolmemwialEmrmh@ﬂetyp@Qicomon-

whi ch t he ogerand Pﬂ?@t mownas'ratrieta AheRplymers qiigindd@reftigptedhand eygljated respaqiiyely intthe
deact i #at éaft‘?féafﬁ@fl 1 abe resxftsare showpp fables A apch?s §iilgrly torthroresitis in Examipled; iighe
is conductg]gftf'yi“ﬂ’s fﬁ?ﬂg"‘{ @%“&"ﬂ;%fﬁ%{?’é" °“I’?°6 tf’ﬁerm I‘:t;’l;ﬁ Ptﬂf Atso. gy ¢R téed a;é’::
pol yer t

55 "'g%r ew® 'Bé"s ’B’Pff 83?{ il '9, R %‘?ogé‘i"" P °‘2 \R?‘t’;%’ggg? ?%.n%&‘i’g
extrudgr, o8 g the copol yner obt ai ned has an unstable term nal

hydroxyl gro p,\{?ﬁ’e unstabl e part is deconposed and re- noved by

convent i onal pdiihiHefiiens coly¥e B bftneded YR sarhd Rathbiae m@?ﬁmﬁ‘eqm%e)ﬂff@rrch%lh&h@type
basi ¢ subsk &iye the Hadlintot catdlysPedit StherQurditibrisi 8 kitWh HMabl8 1,586 pijrdR.-cbthRédSare treated and
oper at i 0N eGaated Pospeidly Miurrhamb Mnbeds @RkErhple WThd veduliCar® oW Tabibs @ bnco] Similgly kb
hel t - bbeendesults in Exfingile HAKNe4BDIyRArs sHoged ahih fyertidatidhlyiold ghdagpeebnteif of foltnatieinate y®ips.

or in the AxarmmyBsiiwed boen teangabiily aad sntoxs|lshttensikastterfgthr Furtiee, traelsopolymele are skosiishi bot) in
oper at i on.resisteaced pabagihh endin esigance fo hotavater, tha refeniiohs ¢j ¢englle sigangth altér thelapse 062,408 heurd
bel ow wi t tpeingtictiy&@emere. Exanpl es, but the invention is in no way limted by
t he Exanples. The itens of det ermi nation shown in the Exanpl es are as

fol | owd® Rymparative Bxamigd i nal for rrate The copol'ymer is hot-pressed at [err]
to formfllmof 15 [err]: thlckness |nfr red abs(gE tloq S(Peg‘trum of the

th J

filmobtai ng}ﬁp‘f oxymaityene cepo nner as

PP
) oron 2] nze |s used as mer tlon
[ err ] to sf'? Br%Me [ st concen tion |jc Tj%t‘o 521?%@% atlv to oqgn 'Fh ﬁ}?{?

and segpeneig Rhina Beact
atasthg ale ﬁomﬁt t.b anua

m of aqugOikse }réé dcfiey i W dathe
a ti\ghtly %g lﬁ{éréﬁ%‘a%hgﬁ lul}seﬁér}un&f&ma?emuﬁﬁo @Fms%ﬂ@ 10@&70 it Showed a hekit BiBbility
anmount s ofoef 48 deily, WeiBEis Bhkéul lowsbks@bripaked fh 184 Wakied in amhprssr il p&uyae.es Hodtolin redistdnbe
aqueous S ab hekiaging @kt rébitaftend Hoewhidd¥s cgRparaiwiDhEbolydea plExanidids Mg retartich df fassil@smengtt
of oxy# kyditemte lapse d¢f 2,000hoes peigEoBadribss. t erns of % by nole relative to the

Comparative Examples 210 8

Polyoxymethylene copolymers are synthesized by using the apparatus of Example 1 and in the same manner ag
50  in Example 1 but under the conditions shown in Table 1. Under the conditions of Comparative Examples 3 and 4, the
polymerization activity is insufficient and no polymer could be obtained. Under other conditions, polymers could be
obtained although the polymerization yields are lower than in Examples. The polymers obtained are treated and eval-
uated respactively in the same manner as in Comparative Example 1. The results are shown in Tables 1 and 2. All the
polymers showed a high value of terminal formate group amount of 0.040 or more in terms of Dy4/D147¢. Also, they
86  showed a heat stability of 50 min or less, which is markedly lower than in Examples. Further, they are poor both in
resistance to heat aging and in resistance to hot water, the retentions of tensile strength after the lapse of 2,000 hours

being both 50% or less.
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_oxyal kyl ene units in the copolynmer. As to the sequence of oxyal kyl ene
units, the anount of nonoal kyl ene gl gPol504408 Bsponds to n=1, the anount of
20 di al kyl ene glycol to n=2 and the anount of trial kyl ene glycol to n=3.
3. M: Thpgnﬁagﬁmnlﬁw@uﬁion accordance with ASTM D-1 238-86. 4. Heat

stability: Resin is retained in an injection nolding machine (Arburg

Al | - rounder P EWm%hWP%W'Wm WF‘BBS'Z Y\ngieg 1e pparatugy! Fypmplek and iy the gaps naryeres
t enper gt ul“ °’B?3P%¥:°r"=r"g hﬁY"b'“T ‘31 Ty 1"&’8 gesc?ftefihz ingl t'°12‘@°¥y°"3?"ﬂﬁn
125 terminate

h trgh %b d
isur face | menza lon biai eg sc gte | | 5‘% %ﬂ% der sstream at
ne wer d pal

art rthu neh amlne S parts
;excel\IJent b})\ﬁ mﬁt%?én ﬁ2 é{g f2 %M g/xtua: is
aging® T 2%6'% séd?e §ss )
(type @PS' 3’I’a’ep Wiridrs trhyot;l- hre sa the @ nnLreaEf Exahdb ’Hi‘ﬁer}eé%ﬁsad?% é?\@ ih ®dbles
ret ent i onygid2tmassohd mnesstsﬁmearhghvﬁluedﬂeﬁhr&tf&maegrb@aheﬁmmmroro ok temid B5,S3/D\ Ho.
.accor danc gissihbyshéwelivhéat Sabfitydf 35 miin GBS Ghith ard HkrkeiploRdT thd ih Exdimpgs. Rarher the ;%mers
adj ust ed &r® vgrepob] bolidredistie 1© Kéalagngand in fesistarice wthbiwateq fhe ti@erminktien sftténsiRGtréngth after
Not e) Desthe iapdeiob000howdtisingimpedsiblens i n the Tabl es A-1:

trifl uéronmet hanesul fonic acid 35 A-2: trifluoronethanesul fonic acid
anhydr i deCeurarativegameliestit ©ofif uor onet hanesul fonate A-4: t ri met hyl si |yl
trifluoronethanesul fonate A-5: boron trifl uor| de di butyl etherate B-1

[err] 40  Poyqymetyjese h@%ams F' gl ra'ss%Exaf'Me F%Wﬁ@"eci‘dm"s

1, 3-di 29 Fsajgg |e1 cep rz:ha drl "°@° 3¢ﬁ:|d p r:y 1 tand the

Iﬁgﬂzla.ng g.act”al gt'eo@zr}t' s(a?iﬁ\éo'& me ‘b ol?%ﬂl Ne to lrlo &%;?&i:%usl be %Zav@e eat cana con- d
|

;3 me of %E o%r @ﬁdn‘gf caJ&% lnt d rh pn:l-or$no ﬁ?&ﬁ?&r % g?/

concént?

by nol e pgiio 6beX@-ﬂ%59moﬁﬁélé¥NJ t@ rioXiR, Ghe IPbifRe? btéurﬂad% vJe@%d?fn(ﬁQat Ktﬂﬁlﬁkdﬁéustmyioﬁ\%t
tWo [ &bl ] aglycdn8 thethitd &hofiitbrt e mxture |'s heated to [err]. Then a di oxane

solution of trifluoronethanesul fonic acid (0.002 55 nol /1) is added so as
to gi ve acghmamivetExanpleafi7ior20f | uor onmet hanesul fonic acid to trioxane of. 5 X
[err] %Dby nole, and the resulting mxture is allowed to polyneri ze.

Fi ft een m nPolgexyradtityiene ¢opelymersiate syithesizeddy using thy appaiateait! Fxample d ehdiinggathesame gonditiens
into t¥e paicReEmplahexceor ¢harging the amenial eamendgmer. dtaglolyrers hereabtainpd relpaied and evaluated
at nospher eespepivelgin the sgmeianner prdn Exgmple h Thegpsulisfee sheraditiBbles 1and 2, Mben ter amourd pfdnserted

[ er r] ( Ky oR&akeryynint thea?°'b”F‘%[dFé’ Qfzerpis m°'|‘h°bl'°sst§ze A AR Pen? @a'redfvwa%tw tapilly, re-

added as alstgwce 1o heat aglng, and resistance to hot water. On th nd, when the amounit of inserted o lene units
in the polymer is 0.6% by mole or more, the polymer showed a markedly low tensile strength.
85

Examples 24 to 26

A continuous blending reactor (KRC-Kneader, a trade name, mfd. by Kurimoto Limited) comprised of a barrel of
L/D of 14 having a cross section of partially overlapping circles of 50 mm inside diameter and equipped on the outside
40 with a jacket through which a heating medium can be passed, and of two rotating shafts provided inside the barrel and
having a number of paddles which engage with one ancther is used. At a jacket temperature of 80°C and a number of
(S rotation of 78 rpm, trioxane (2 kg/hour), 1,3-dioxolane (3 levels of 0.3, 0.8 and 1.4% by mole relative to trioxane), methylal
{0.3% by mole relative to trioxane) and a dioxane solution (0.002 mole/¢) of trifluoromethanesutfonic acid are fed con-
tinuously into the reactor so as to give a proportion of trifluoromethanesulfonic acid to trioxane of 1 x 10-% % by mole,
45 toeffect polymerization. The polymer discharged from the polymerization reactor is taken out under nitrogen atmosphere,
then Mgg 75Al5.2501.125 (Kyowaad KW2300, a trade name, mfd. by Kyowa Chemical Industry) was added as a deacti-
vating agent to the polymer in a proportion of 0.01% by weight to the polymer, and the resuiting mixture is extruded with
a vent-type twin-screw extruder at 200°C. To 100 parts by weight of the polymer thus obtained are added 1 part by
weight of triethylamine; 5 parts by weight of water and 0.2 part by weight of 2,2-methylenebis(4-methyl-6-t-butylphenol)
8  andthe mixture is extruded with a vent-type single screw extruder (extrusion temperature: 200°C, vent pressure: 26664
Pa (200 torr)). The copolymers thus obtained are evaluated in the same manner as in Example 1. The results are shown
in Tables 1 and 2. All the polymers showed a high polymerization yield and a low amount of terminal formate groups.
They showed a good heat stability and excellent tensile strength. Further, the copolymers are excellent both in resistance
to a heat aging and in resistance to hot water, the retentions of tensila strength after the lapse of 2,000 hours being 80%
55 or more.
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EP 0 504 405 Bl deactivating agent in a proportion of 0.01% by wei ght

rel ative to the polyner obtained, angpblsesaessBi ting nixture is extruded at
[err] with a vent-type twi n-screw extruder. Further, 1 part by wei ght of
triethyl ciremges Ztpdrts by wei ght of water, and 0.2 part by wei ght of

2, 2- et hyl enebi s(4-net hyl -6-t-butyl phenol) are added to 100 parts by wei ght
of the pol y Relyoxymathylarpegpolyiviens are aynthesized undpnthasarae dorditione as indiasainpia 251 Thep. thedractivating
i mage scr@ﬁﬁ%ﬂ%‘ﬂ@bb é%?terad@ﬁdéﬂih‘i@ﬂ%e&t f!frﬂé’ea‘%"a“ng[aéﬁmf fsed gerpolypprzgtiop iamounts
26664 *Pa gz‘wb'" Ty 1y pnd ngq- s i'@ﬁ@m’ 8 %;l? Thg}f&P'UHtP@H“%?’e fcfggfmi"r:
term nal I

oxyakky! ewgw"l?rﬁﬁ dk"{’%\ﬁs‘ﬁ !{g’e Ef 0#', ’g ’ggg‘rg ° & "e"t both in

resigtance o éat aqrrig an aslstance ter theé T en ronso reng 2000 hours
resi s¥an } b

in PER s ares
pol ynggi zatton y|e dis as h| gh as 89% and [err] whrch represents the

anount  of cd @b &kanfpRE BB 85, 9roups, is as low as 0.01. Wth regard to
oxyal kyl ene units, the amount of diethylene glycol relative to the anount

of 10 et hy pajyrnyef coicymas ate Mnasze@in Sledis ridRhePas iMlixiipié FiUnGer @ cdnBifions shown
properti esTale it he pol ynmer, heat stability is good and tensile strength was
excel '&nt . g doprymersrage tregiied h axeetly theosathe eanr@gasigExample PRecapt hattte comlymets awaslerd
ar e bot h qubime thepalgmerizatiomteaatan andexfa nitreges tmespbere emtgining itk byewolutbief ak, tobiein pdlyoRDEM-
hour s bei )rh_nge SOoyroars. frmelymers dhtaingd wesesqgluatecHn the g mgyinerss 1 Exanple@S. The results are shown
Pol yoxy meif Hgles A @ne & Jbe peisess ohainedsali theyed jaieiingl forpaie orgyprRentAf A3 o5 grofern terms of
Exanpl e 1 DigwPeypr THAPPYRHE YR RllPoprerd ol iRgepitiagee e heataging gndin resigtanea to bat watgrdahese of
acid ith t'i:'i@m?f?fn@?rfﬂ""t‘%s%“ Fis R etentheaprectitog ro NgPO%AAeSS ng t he type of
conon- oner and other conditions as shown in Table 1. The pol yners obtai ned
are reated and eval uated respectively in the 20 sane manner as in Exanple

%"ﬁe results are shown in Tables 1 and 2. Simlarly to the results in
Exarrplzg 1, all the copolyners showed a high polynerization yield and a | ow
content of terminal formate groups. Also, they showed a good heat stability
and an excellent tensile strength. Further, the copolynmers were excell ent
both in resistance to heat aging and in resistance to hot water, the
retentions of tensile strength after the | apse of 2,000 hours being both
80% oro nmore. 25 Exanpl es 19 to 23 Pol yoxynet hyl ene copol ymers are
synt hesi zed in the sane manner as in Exanple 1 except for changing the type
of catalyst, the anmobunt of catalyst and other conditions as shown in Table
1. The polynmers obtained are treated and eval uated respectively in the sane
manner_as in Exanple 1. The results are shown in Tables 1 and 2. Simlarly
to thé®30 results in Exanple 1, allthe copol yners showed a high
pol yneri zation yield anda | ow content of term nal formate groups. Al so, they
‘'showed a good heat stability and an excellent tensile strength. Further,
the copol yners are excellent both in resistance to heat aging and in
resi stgnce to hot water, the retentions of tensile strength after the | apse
of 2,000 hours being both 80% or nore. 35 Conpar ative Example 1 A
polbxyrret hyl ene copol yner was synt hesi zed by using the apparatus of
Exanple 1 and in the sanme nanner as in Exanple 1 except that boron
trifluoride dibutyl etherate (0.02 nol/|l benzene solution) is used as the
‘pol ynmeffi zation catal yst and the catal yst concentration is changed to 5 x
[err] % by nole relative to trioxane. The pol yner taken out 40 fromthe
kneader was nelt-blended with a deactivating agent in the same manner as in
‘Exanple 1. The resulting polynmer is treated and eval uated respectively in
‘the s manner as in Exanple 1. The results are shown in Tables 1 and 2.
The polynmer showed a high value of termnal formate anount of 0.045 in
terms of [err]. It showed a heat stability of 48 mn, which is nmarkedly
| ower as conpared with the values in Exanples. The copol yner is poor both
in resistance
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25 aging, and resistance to hot water. Conparative Exanples 17 to 20

Pol yoxymet hyl ene copol yners are* syntBpgisg£sos®y Usi ng the apparatus of
Exanpl e 1 and under the sanme conditions 30 as in Exanmple 1 except for
changi ng the amount of conononer. The polynmers thus obtained are treated
and eval uated respectifVery T ' mey 7 The results
are shown in Tables 1}an % -ﬁg‘f Kyl ene units
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SR
10 additives, for exanple, various antioxidants, heat stabilizers,
~pignments, nucleating agents, antistgblgsed@86Bs: Weather- proofing agents,
etc., and various reinforcing materials, such as carbon fiber, glass fiber,
gl ass beWSTﬁgﬂ_gpmeA@mwetc. Further, the copolynmercan be nmade into
pol ymer ends and pol ynerall oys with such polyners as pol yuret hane, PMVA,
PE, etc. 15mn&bapbiifer dtthofraasht m@xtoARickisiicamiestemligiing fatidua vharsgtedsticy ikt sirgsion char-
wei ght  ohctdristicDiears22Biity, 60 Orhe cxpfilyes tan e put ipvarobsplsesrier which firier polgexyretizyiege homopolymers
oxyal ky| aicopaiintess ha@ Heerdised, for example, mechanism elements such as cams, gears, switches, handles, levers,
R wher ei meeR, helarjddearngsiaiscaianeeus goasia mush @s tagtpriefsgbuiipns anthelipg ed iudhena igegp aumey of
f r om“hy dmatgrestive, alactrit|akg ¢lectyeninpgriso Further. the appolyiienesp be yped. Sy virtyesf its excellgt ghprpdteristics,
6, And wiiepeient wtpr reatrent, Kichien pr pigkaopisoil ASiPURP BIPCIBRPAIR CAEB S.'BH?'PeZTﬁa“" taps.
oxynet hy [Tegeopelymer ganjalso be fgreg intgxisuded gprs.or smg_‘)j ¢ Rlowymioided, t gjn qencorBprates 1‘5"% 2ot
ter m Hal sfapmiccoapes, omrixzony [ s ol e oy e SRl (8 Che
BAREE et il bl Rkl Do e i
pr essi ngF °It?? PYS" orm A 11 Pm o Eﬁ‘e r {Eﬁlckness 'S not nore than
0. 025; an '?‘C) the term nal groups are each selected froman al kyoxy group,
a hydgpoxyal koxy group and a formate group. 35 2. The pol yoxynet hyl ene
copol ynergagsording to daimil, wherein in the oxyal kylene units, the
proportion of oxy- alkylene units of n=1 is not |ess than 95% by nol e of
t he whol a. ox yajokymetwiencLidpdiyiner Raving b enofeculay eueigiat ok Y0,090-20000p obmypnising exgrodirvidna pnits o
Caim1l or EGHohefdcixyalkyleuniati o of the absorbance of termi nal formate 40
group#& to nethylene groups in the infrared spectrophotonetry of the polyner
is not nore than 0.020. 4. A conposition Bf the pol yoxymethyl ene copol yner
according to Claim1l or Claim2 which conprises, based on the weight of the
poICS-dxyrret-hyI ene copol yner, 0.001-0.57D{CWA gt of at | east one ion
absorbent selected from 45 (a) io{g adsorbents conprising as tne
mai n &nponents at | east two oxides sel ected fromal kali netal oxides,

al kal | ne ea\l;vﬁ r|]einrrI§£n lR W ggt?‘ne Qdme Ut biftdreht d afd éa&%eﬁ&gd fim ﬂy eﬁ,".ﬁlaﬁ(gg;ro@ﬁ% RkyE,
or (b) ion ﬁfﬁ,o,(@ﬁ‘q,t a,{d LSRN AU, t Ne general formula [err]

wherein ML denotes at | east one divalent nmetal selected fromalkaline earth
netal g M2 dengti$roporichioVddiiibne Taksdb oxyéthyleleias ©6.0a05K bymde&nt anion, X is a
nunber sati sf y)ag rdlio 5 the a{bﬁfﬁce@ formiraliéimate h®ups a7 sidcmviao methgliede groups at 1470cm™! in
Pat ent anspr uc g iffared spebiRdbhotoxisteds B ydneie-oGbgmlyynerprepared bycoipeassing st 2008Q to faye afilmiet
von 10 000 bi sszfickhedd,is rasor@hegmee2aydneénei nheiten (- CH20) - und

Oxyal kyl enei nhgitegammigd groups are each selected from an alkyoxy group, a hydroxyalkoxy group and a formate group.

85
2. The polyoxymethylene copolymer according to Claim 1, wherein in the oxyalkylene units, the proportion of oxy-
alkylene units of n=1 is not less than 95% by mole of the whole oxyalkylene units.
3. The polyoxyalkylene copolyrher according to Claim 1 or 2, wherein the ratio of the absorbance of terminal formate
40 groups to methylene groups in the infrared spectrophotometry of the polymer is not more than 0.020.

U/ 4. A composition of the polyoxymethylene copolymer according to Claim 1 or Claim 2 which comprises, based on the
weight of the polyoxymethylene copolymer, 0.001-0.5% by weight of at least one ion absorbent selected from

45 (a) ion adsorbents comprising as tne main components at least two oxides selected from alkali metal oxides,
alkaline earth metal oxides or oxides of trivalent or tetravalent elements, or
{b) ion adsorbents represented by the general formula

n-
M1, M2, (OH),A™ 0 -mH,0

50  wherein M1 denotes at least one divalent metal selected from alkaline earth metals, M2 denotes a trivalent
' metal, A™ denotes an n-valent anion, x is a number satisfying 0 < x < 0.5, and m is a positive number.

Patentanspriiche

1. Polyoxymethylen-Copolymer mit einem Molekulargewicht von 10 000 bis 200 000, das Oxymethyleneinheiten
(-CH50)- und Oxyalkyleneinheiten

28



| NDUSTRI AL APPLI CABI LI TY - EP 0 504 B1 The copol i/rrer of

the present invention is excellent I h, rig

characteristic, friction abrasion Eﬁgrs-%ha‘g?gtril stic, ‘m\m ﬂ““mﬁu etc.
The com@mm_qpnub@algw to various uses for which priot pol 3}“oxyrret hyl ene
honopol yners 5 and copol yners have been used, for exanple, nechanism

el enent s Heebpopmedtin®pregaiiventiorsisieicelleatdn strirapthcitighitly, fatigre ehagacterigie)l ficfiontabilasiorenhat-
bear i ngstpristic, beatstabiiityoatel Thegomiymesiac be misto Farisvsaisenfer whighiprioopelyoxymeithyléne hemopglyrders
f ur heran¢icdpealyromss haverbasn ugsl, fon ékamnis, Mmeehanism elernanisuciyay came: gearsp pilchaschandies, levers,
Fur t herreels; hubs @esbhsiagngs migcaligngsus a@édsuclbys fastenersebylipns; and clips; ¢ fughar a large ""mbef of
char actagtenative.@lectriq s ejg etrov's paste- Figheg th %mmwbe °t'<’9hélﬁuecﬂf “Wfﬂ"et‘ “°s

such aéorw c&Zl@? ef j ::g%{u £ hgagg ts o gﬁ ihcor tas\;
COp lyis%nweaﬁ%%{ grblg?eb us an Eh8eat |zer 8 me(éls nu@?at%b ctrré n tati Jr\ figr-'
It Canp fi t;SQP ;vgd) als Qdfﬂ'ﬁg da ﬁfb @r”%? bea\é tél aetc
ant i oxifoRI s, ;lr’,r oM Sponis u@,e Itr{!ﬂcrﬂrﬂ@m S as pRQrbiEAn8 [FVA,
agents,PEV\g@t proo | ng agents etc various reinforcing materials,
such as carbon fiber, glass fiber, gl ass beads talc, mca, etc. Further,
theswcopol yner can be nade intopol ynmer bl ends and pol yrreral | oys with such

pol ynergaimé pol yuret hane, PMVA, PE, etc. 15 Cains 1. A pol yoxynet hyl ene
copol ymer having a nol ecul ar wei ght of 10, 000-200, 000 conpri si ng

oxynet Hyl 8mpeyaxymetiylehe capplyrer dhaingyaninkigdulan weight iot ¥0,000-2905000 comprising oxymethylene units
[err] whet&iR)-Rnhexdalfyiene gnithay be t he sanme or different and are each

sel &ted from hydrogen, an al kyl group or an aryl group, nis 1to 5 and m
is 2 to 6, and wherein 30 (a) t proportion of oxyal kyl ene units
to oxynethylene units is 0.07-0.5% by np (b) the ratio of the absorbance
of termnal formate groups at 1710007#1( honﬂfihyl ene groups at 1470 [err]
in the infrared spectrophotonetry of a npl e. of the polyner prepared by
hot pressing at [err] to forma filmof’ [err] thickness is not nore than

0.025; angnd&d rLAER] RdyHetd! sadé ibiMaredt fhd 8 GHchsBlofEd R HytidgBnPdh aMykaYaus Yr & I,
a hydroxyg,lo&pméﬂg@uﬁb,agdt@s BRI wifeh group. 35 .2. The pol yoxynet hyl ene
copol ymer "according to Caim1, wherein in the oxyal kyl ene units, the

proporti on ) tpyopodidnoy bxyslieyledeuriits to@kymethylenesunitsis 0.0288% bhraele;95% by nol e of

t he whol e oxyanestioenine ababrbaice & temitha fopuate/gaupa bikiy 1 a8ce~'dopethyjere groers @bT4dPamy’' 'ﬂo
Claim 1 or Z2he initaexdepastraph@omelsy pic semple Hhepolymerlpeenered !zythtfeesa't'mrszq?%mt‘eﬂ
groups to meSiy ihiskresyis ool moreithan 0RES: past r ar ed spect r ophot orret of t he

is not nore (e)ﬁaﬁermmdmupszare echnﬁe%rqm Brlgry SR B BYRA) %{”Pé’ﬁ’é ?:'B‘ﬁ I989

accétding_to Clar m 1 ri ses bas on th f he

pOl yoxy?retT‘E%‘? ,ﬁ?‘ H;?[ymehr c % "‘i&m reg(gllthep %elne unlt?qhe rop%rtt"ssngfoxyI

absor bent & “88'?"@@ Plegs than y"(°°)° on ad lB'en‘fs conprising as tne

main co X}Q 8?& b 63 Gibrdit RENaRd & HolabddRbAtle oOSiHESormat

o) e (4 ﬁj B e oo o vens.
(b) io ads ent s represent ed y the general fornula [err] 50

Wﬂer ei ng Mj c%&gnt&%f Rb pdiRARdethparR cdﬁdw&k&dasormtatrar&ﬂloechm vinich Boredrikea) tases ca &et h
netal's, MiegiRidh&solydxyrethyléle@btolyiier @ba1-0[584 by|weldBtivdt Emst@ite ion abadroent seipdiedinom X i S
a nurrber satisfying O < x [err] 0.5, and mis a positive nunber.
Pat eat anspr f (@}ien adsorbents comprising as tne main components at least two oxides selected from alkali metal oxides,
alkaline earth metal oxides or oxides of trivalent or tetravalent elements, or
(b) ion adsorbents represented by the general formula

M1, M2, (OH),A™ ,, -mH,0

50 wherein M1 denotes at least one divalent metal selected from alkaline earth metals, M2 denctes a trivalent
metal, A™ denotes an n-valent anion, x is a number satisfying 0 < x < 0.5, and m is a positive number.

Patentanspriiche

1. Polyoxymethylen-Copolymer mit einem Molekulargewicht von 10 000 bis 200 000, das Oxymethyleneinheiten
(-CH5Q)- und Oxyalkyleneinheiten
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N ve
55 1. Pol yoxynet hyl en- Copol ymer mit ei nem Mol ekul argewi cht von 10 000 bis
200 000, das Oxynet hyl enei nheiten (-gpgedg 4088y Oxyal kyl enei nheiten 28 EP
0 604 405 B1 [err] enthalt, worin R und Ro gleich odér verschi eden sein
konnen und jeweils unter Wasserstoff, einer Al kylgrup
Aryl gruppe ausgewahit sind, n 1 bis 5 bet agt und m ZpEIm‘E Ilﬂ“‘ﬂ[lﬂtueml 10
(a) das Mol verhAltnis von Q<yal kyl enei nhza zu Oxynet hylenei nMei ¢en* 0
bis 0,5% betragt, (b) das Verhaltni s g7 or ;‘Jt i on der Form at - Endgr uppen
bei 17510 cm1l zu Methyl engruppen be! 1470gcm 1 i mInfrarotspektrum einer
Probe des Pol yneren, die durch Hei | 3presseh bei 2000C zur Ausbil dung ei ner
Foi |=s Zei ner etk perinfynd fe ol ?h‘ﬁ%!’r" P?ﬁ"lst“" ifinpes undjpweils unjppYRssepiall, ginqy AllyigspPe o |
und ‘€& di e®E%ANIBHBRRA IR S n PetﬁP‘W69<?§;bﬁﬁﬁéW°b°Hydroxyal koxygruppen

S T R e
f il

Oxyal kyl en- ei Hhteing

gesant en Oxyalg Xcﬁéﬂﬂdﬂ QMﬁ&gesQﬁWr@gfchtnghraP‘aOy@B@tf Md €n- IOO yner nac
Anspruch 1 odg4ai Endgﬁlhﬁh joWas urV&'Aﬂ@&énﬁHp&w xARSQE pbl@ﬁhdd&Fnlatgruppen ausgewahlt sind.
For m a4 - Endgr uppen zu der der Met yI engruppen i m | nfrarotspektrum
des Pol yner Pélyokymsihilenvedpblyradr Sach ARsphictDe ivbtaDih den dxyalkyisrdinherersdat makig@Arddil an Ogakylen-
Pol yoxynet hyihremen@itpel pichbwenigacds 981VeISs, biezbgeh ad die hesAmsp Cxyaliyléheinhetére betragtbezogen
auf das Gew cht des Pol yoxynet hyl en- Copol yners, 0,001 bis 0,5 Gew. -%

m ndest er’s Bélypayalkylenseaneliyean ngsh Amsnryeh it ader| 2swobgigias erhditnis detibsorption dey Mermiat-Engorgrepn
| onendbsor beter dnMettylasarprsn PrItifFtseerUm Brsdlolmeren tiditashesis0.02Qeptagki de
enthalten, die unter Al kaI [ rret al | oxi - _den, Erdal kaI [ rret al | oxi den ode

iden voh % NSlolsim
(b)\??m!nag;%%aﬁ Pt Serom et 01t b PP e b by

M X1. XMex( Asgxwah vvor| n M mndestens sin unter Erdal kal i metall en

ausgewAhi t es WRbdohdginn, MRRIH 84 mindBtef ZAhei®xRb Yilakont iHetalloxi-
bedeutet, An- ot é‘rdglkéﬁﬁsﬁllo?a@eﬁo g&%ﬁ% e&l\;lrén?lﬁngen gdeﬁhdgr':ﬁ'ex ear‘r:zgﬁ vgﬁlé?slnd 0:::

Bezi ehung 0 <@ Icherbsd rb%ﬁtfepdlarbestellt%hrcN@éjallHén?eﬁn@@orﬁx@ls| L Ve Zahl bedem et,
enthalt. 35 Revendlcatlons 1. Copol ynere de (Sﬁzﬁ;&oxyrret hyl ene ayant une

massesnol ecul aire deo 10.000 & 200. 000“‘0@%1( txnTE8C ot i f s doxy-

met hyl ene (- Chiddfi) M1 reihdeslierss eimibtief B3datkalimelsidn@osgbwihites4@eiwertiges Metall bedeutet, M2 ein dreiwer-
R 45 tiges Metall bedeutet, An- ein n-wertiges Anion bedeutet, x eine Zahl, welchd{» Bhaigluing aqqgep,fs erfilg,
et Ro peuvent isDundan ¢inpenasitivg dahtbegeptationthdy ent s et sont chacun choisi parm

| hy_drasogene, un groups

f

Revendications

1. Copolymére de polyoxyméthyléne ayant une masse moléculaire de 10.000 & 200.000 comprenant des motifs d'oxy-
méthyléne (-CH,0)- et des motifs d'oxyalcoyléne

40 R

- i
N - — (€10

” Ry

dans laquelle R et Ry peuvent étre identiques ou différents et sont chacun choisi parmi I'hydrogéne, un groupe
alkyle ou aryle, n est compris entre 1 et 5 et m est compris entre 2 et 6, et dans lequel

(a) la proportion des motifs d'oxyalcoyldne aux matifs d'oxyméthyléne est comprise entre 0,07 10,5 % enmole ;
50 {b) le rapport du facteur d'absorption des groupes formiates d'extrémité & 1.710 cm~1 aux groupes méthyléne

& 1.470 cm™1 en spectrophotométrie infra-rouge d'un échantillon du polymére préparé par pressage a chaud

& 200°C pour former une pellicule de 15 microns d'épaisseur n'est pas supérieur & 0,025 ; et

(c) les groupes d'extrémité sont sélectionnés chacun parmi un groupe alkoxy, un groupe hydroxyalkoxy et un

groupe formiate,

2. Copolymére de polyoxyméthyléne suivant la revendication 1, dans lequel dans les motifs d'oxyalcoyldne la propor-
tion des motits d'oxyalcoyléne de n = 1 ne représente pas moins de 95 % en mole de tous les motifs d'oxyalcoyléne.
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al kyle ou aryle, n est conpris entre 1 et 5 et mest co 6,
et dans lequel (a) la proportion degp@édsisns@ioxyal coyl mlllﬁumrmmmuﬂ"l

- d' oxymdt hyl dne est conprise entre 0,07 et 0,5 %en nole; *50¢ * " $SDb) le
rapport &u dopéiiney de@olRyERbENk AUvaht RSoVBhdRERAS of £ bils RhRPle psdit bl mHbU datRorption ddd
cm 1 aux Qrgxupedortifatel yhiatitetaul gréuds Mmsthylans Bn SlaaiRboBME MiEiolideRiuipbifrhaie f'édBR
d' un echantsupdriamado2qol ynere prepare par pressage & chaud a 2000C pour
former une pellicule de 15 microns d' epai sseur nest pas superieur A 0, 025;
et (c¥ | ds Gpmpensiendyropshimeearriepelyaxymithyided sivart arevendicativn d vn 2w qvinprand, par cappet au
al koxy, un R%:%%PWPGXW°WW@P: 8.8t &% e reids e racins B alporbabgiietsyehaisi karde
pol yoxymet Htdenebsarbanipigns pamereasnt ermme enstiiants prigpipgiax quanoing feuy axydes) sélsctipngs pagni
doxy@Fcoyl %%Wm%agﬂrﬂwﬁdﬁw de,p¢tal plcalipo-igiatix P-os pryps diglempnts-trivalentg ou tétrava-
repregent e P £ 05D daRrp PTRPNIES RAEBIWTe %8¢ nt i f s d' oxyal coyl bne. 29
EP O 504 405 Bl 3. Copol ynere de poy,gmyadiega™ e oui vant | a revendication

1 ou 2, da Iné IgcﬂHﬁ!w lsﬁn'rﬁeaag%rné urﬂh’été}%%ﬁ élegilomi%ﬂgé rdtaull SicaliftEHIE M2 signifie un
form ates Gnaaftita, At sighf% ul irfdn RS RIerTRleBNih Rohbreli s2iRRA b bOR2@ERITR b Lfnombre positif,
i nfra-rouge du polynbre n'est pas supb6brieur & 0,020. 5 4. Conposition du

copol ynmere do pol yoxynet hyl ene suivant |la revendication 1 ou 2, qu
conprend, par rapport au poids du copol ynbre de pol yoxynet hyl ene, de 0, 001
a 0,5 %en poids d au noins un absorbant d'ions choisi parm (a) des
absorbants d'ions conprenant comme constituants principaux au noi ns deux
oxydes sel ectionnes parm des oxydes de netal alcalin, des oxydes de netal
al cal#no-terreux ou des oxydes d' el 6ments trivalents ou t6trava- lents, ou
(b) - des absorbants d'ions representes par |la formule gendrale 10

M., XMx(OH)2A, xtn nH20 dans laquelle M signifie au noins un netal
di&ﬁTent sel ectionne parm |es netaux alcalino-terreux, M2 signifie un
nbtal .trivalent, An- signifie un anion n-valent, x est un nonbre qu
satis?ait & 0 < x < 0,5 at mest un nonbre positif. 15 20 25 90 35 40 45 50
55 30

30



