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L/ A still further objective of this invention is to provide a resinous composition of oxymethylene copolymer
excelient in both heat resistance and mechanical properties. '
These objectives of this invention are achieved by polymerizing trioxane and cyclic ether in the presence of
40 a boron ftrifluoride catalyst to produce a copolymer to which is added a hindered amine compound
containing at least one (2,2,6,6-teframethyl)-piperidino moiety for deactivation of the catalyst, which is
followed by stabilization of the unstable chain ends of the copolymer.
A cyclic ether employed in this invention may be represented by a compound expressed by the
following general formula (A):
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30 catalyst is omtted in the process of catalyst deactivation by nornal
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invention is to propose a very sinple but effective:method of halting the
POl yImer i Zalyhétein "PQs s delites hydiogerDatorh bit 4h dikgl/gtblpi vith oheStotslx GRIbOSO@E raey[IF 0BESS
for producinbideaie SasBt"sh@EEO-CES 0P HHCHEH in biciemtiedgbremayibe shisstiied Bsarsalirhgreup; A
further objaRetiV@naibs dninteger miBeiahgdifroms0 to@. pradgitnpcasdar@as Go® Ss1. 8T My kechither ng
an oxynet hydHgly €0-Ciag of YDCHs-(-6bke)eDLHA whérsin Mpfdhaminteger indheopraetiiomd to A st | |
further ebjTectimmeuss patticuary pueirblecss thescyclic ghan v deeciied bis thp Gbrye geneRd rpyinH i) of
oxymet hy| eireludepibyignexide pepliersrmide. il Jxdexplanee 48-diogsp.sliddivxepagd d Sretprerne 4136-
properti es.tio¥epanppangtspishierolvddn.of this i nventi on are achi eved ? rDol r;zi ng
E‘ﬁ Bzipé’ erably in
‘{nﬁﬁe é )

trioxane arids dgsiratiiecthatithpoamaupt of pepolymerized excliypthel e 3%( Wor B X 19
cat al yst t ¢hegprsgeE@x 40¢ dpd K yore moles willhiegnect 1 °’éfdﬂ?%?i° Aopangy §' S S’Hﬁa 'nd
cont ai ni Mg thet repulting PolYRY Rroyidos [gwey thaupal zﬂﬂ%‘f‘tﬁ “l"zég.l% Pﬁ:gri'aﬂgé’fr% N o fasliting
deacti vat i (?H“I’%E:','ﬂaﬁé lowsr APSH0g PoiRh PI%hPI°k S i %8 o JoPEBi 'S zgﬁao"r:l I %?en?tﬁeand
!mSt ab! € c %ds i io tchel ? tﬁi'sangnrtibn 'g‘necéﬁrlol'eccoﬁr glﬁ [Eglje ¥ the Broh;!%o?lsisting
i nvention eV é R enre Y 4 Qb AWhuR@ havi
general | or° T(r n kné;)o,lde TR Hyd Eﬁngﬁq?i%l %2% ds bf art brganie, Mduh having
denot e a®hé er) o sulphur at bpron Jnfl de-aré ($ed. DY ARl &Y in b fort @f ga¥diquid
YoP''s ﬁﬁ ik Q4 a 3lhtaBl koVdani®) 'sGlbbint. Whd Brg Qi confdosria*habiy B Bi§genddt Cbulihy
or may not e LJA§ 15 fHE the cdord S13R (cEfpdufid With bdlonRiluelidelHEkides @BsholTBlferPghenol, and
subgt i t ued fifae? AmBhd<thésedadlydls, 1 bordiRhtionl @ocaRd GiMboioR trfigaide with & ErganitN@epbunom
0 tG™3. In radsl b BfygerAftor aé espBciallyidesirable; i aniciRy, tmnetifubite didthyleforate] auddro®nn
p"™ s an ivu@edibuiiethbiae aRpeteribyused. t0 3. 5 The conpounds particul arly
pref erabl e s sbimt Ry Gdel viith dtis pRlymaszatiqpeatalystérithis)invbritien mblodes agpevatior idrofasang Such
(A) i ncl udeasadshashe; natuensi atié xylprepgiphatio dydrodatens sbictBagii-bexeriea mbeptane.3and icyslehexane;
1, 3- di oxepaaieholsl sush 2s imeihanok painethandl; Balagenated hydrocarbons such as chioroform, dichloromethane,
' and 1,2-dichlorosthane; and ketones such as acetone and methylethyl ketone. The boiling point of the
25 organic solvent used is preferably in the range of 20° to 200°C under atmospheric pressure. The added
amount of the polymerization catalyst is preferably 5 x 1078 to 1 x 10~! moles, preferably 1 x 1075 to 1 x
10~2 moles with respect to one mole of trioxane. The cyclic ether and catalyst may be mixed in advance,
and then contacted with the trioxane. The polymerization of trioxane and cyclic ether may be in either a
solution mode or substantially solventiess mode, although the solventless bulk polymerization is advanta-
s0 geous in terms of cost because the post-treatment is easy.
Since radical hardening and heat generation occur in the bulk polymerization, it is desirable to use
equipment capable of providing powerful agitation and of controlling the reaction temperature.
The polymerization equipment with such capabilities includes a kneader having Sigmate agitation blades; a
mixer using a cylindrical barrel as the reaction zone in which a screw with a number of intermittent threads
36 is coaxially located in such a way that teeth projected from the internal surface of the barrel are engaged
! with the intermittent parts of the Screw threads during operation; and a general screw extruder with a pair of
o/ parallel screws which are located so as to be engaged with each other in a long case having a heat or
cooling jacket. Polymerization equipment also needs a self-cleaning type mixer provided with a number of
paddles on two horizontal agitating axes so that these axes are rotated simultaneously in the same direction
40 with a slight clearance kept between the corresponding paddles and also between the paddles and internal
surface of the case. In the bulk polymerization, sudden hardening occurs and, therefore, the powerful
agitating capability is required only in the early stage of the polymerization reaction. Once the hardened
product is broken into fragments, strong agitation is no longer necessary. Accordingly, the bulk polymeriza-
tion process may be divided into two steps.
45 The polymerization reaction temperature is preferably in the range from 30 to 140° C, particularly in the
range from 60 to 80°C. ' ]
Since in the early stage of the polymerization the temperature in the reaction equipment tends to increase
due to reaction heat generation, it is desirable to control the reaction temperature by passing the cooling
water through the jackst or the like. The typical hindered amine compound for use in this invention in order
s0 to deactivate the boron trifluoride catalyst to inhibit the polymerization reaction is represented by the
following general formula (B):
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trioxocane, and epichlorohydrin. It is desirable that the anount of

cobol yneri zed cyclic ether be 3 Xélﬁfﬂ4 I@té, preferably in the range of 6
X [err] noles with respect to one nole of tri‘oxane; with less than 3 x
[err]moles, 10 the resulting polyner provides |ower .thermal stability,
while with nore than 3 x 10-1 noles, the resulting polymer has a | ower
melting point and poor crystR#|i nity iRN decreases the nechani cal
strength and noldability. As t ri zatijon catalyst in this invention,
one or nore conpoun selected f up\consi sting of boron
trifluotide, boron frifluorid ydrat e, and\codrdi nati on conpounds of an
thR®oron trifluoride
as, liquid or solution

are used. They may Ye enpl oye
di ssolved in a suitaQle organic ggni ¢ conpound havi ng an
oxygen or sul phur atom used t _coordi nati on conmpound with boron
trifludfide includes al coholR4 et her, pheR®| , and sul fide. Anpng these
catal ysts, the coordination conpound of boron trifluoride with an organic
conpound havi ng an oxygen atomis especfB)ly desirable; in particular,
boron trifluoride diethyletherate and boron 20 trifluoride dibutyletherate

are pref egadbiy R‘l'%ﬁﬁotes-rahg@d%%ﬁ/ 86 of RydrotaBon\brolb HithE1 Eboéd/&%ohsz FitORs QéHré%laMsSt
inthis i Ha\éﬁ{}ltﬂdéﬂotésrﬁhﬁi sm%%rﬁs rém B Y005 ABQR otk 4R Rvasnt RRIRE&BH grdud) Uiene,
and xyl engpusand iildring GonipotHde eay BOMSudch as n- hexane, n-heptane, and
cyclohexane; al cohols such as nethanol and et hanol; hal ogenated

hydr gcar bons such as chl orof orm di chl or onet hane, and 1, 2-di chl or oet hane;
and ketzanes such as acetone and net hyl et hyl ketone. The boiling point of
the 25 organic solvent used is preferably in the range of [err] under

at nospheric pressure. The added anmount of the polynerization catalyst is
preferably 5 x [err] noles, preferably 1 x 10-5 to 1 x 10-2 noles with
respect to one nole of trioxane. The cyclic ether and catal yst may be m xed
in adv&ice, and then contacted with the trioxane. The pol yneri zation of
trioxane and cyclic ether may be in either a solution node or substantially
sol vent| ess node, although the solventless bul k polynerization is advant a-
30 _geous in terns of cost because the post-treatment is easy. Since
radeaI har deni ng and heat generation occur in the bulk polynerization, it
is desitable to use equi pnent capabl e of providing powerful agitation and
of controlling the reaction tenperature. The pol ynerization equi pnent with
such capabilities includes a kneader having Signate agitation bl ades; a

m xer using a cylindrical barrel as the reaction zone in which a screw with
a nunbgg of intermttent threads 35 is coaxially located in such a way that
teeth projected fromthe internal surface of the barrel are engaged
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with the intermttent parts of the Screw threads during operation; and a
general screw extruder with a pair @p P84494581 SCrews which are |ocated so
as to be engaged with each other in a |long case having a heat or cooling

j acket. Pol ynerization equi pment al so needs a self-cleaning type m xer
provided with a nunber of paddles on two horizontal agitating axes so that
these axes are rotated Mg nmultaneously in the sane directi ™e 40 with a
slight clearance kept tween the correspondi ng paddl es and al so between

t he paddl es and i mt surface of @Qhe case. @n the bulk y zati on,
sudden hat deni ng occ erefdke, the pdperfu g capability
is required oM y—tih OQUCRA@ pol ' t iNoTT: ROnce
t he hardened product | into fragnents, stron } LOn is no

| onger necessary. ¥&TorHingly, the bulk polyneriza- tion pfoces¥€my be
divided ipto two steps. 45 The pol ymerization reaction tepperature is
preferably in the rangé“‘?rom 30 to l44[err]C, particularlySn the range
from60 to 90 * C. Since in the early stage of the polynerization the
tenperature in th actjion, eqq p tends ;O Ircreasej dug tq reaction
heat generati on, tl&cl?L Lqir}‘rﬂh:hp gr‘tcontr Nde deadtio tgznpqrat ure by
passi ng tf1e coolip tdr tqirojigh e j acletz gr tlhe 4 i kE. e |typi cal

hi ndered am ne Conc‘)h(‘)llljf;d fordqusep ir?tthi S irvtgn?‘l o ir?or der-ﬂgo to deactivate
the boron trifluofige cdtalgst |tgd nhibit [t Reypollymey i zht ivgh deaction is
repf\QSent ed by the follgw ng géneral] formjla (B):] 55 3 EP0444245B1 5
[erd, 15 wherein RLyerlotgs alhygy ogen afjom<qr HRydrgocaf bogg grjoup with 1 to
30 carbo®s; R2 toU R5 refdresent$ nmethyl; r {denoteg an integer iln the range
from1l to 30; and| Re-Zerjotgs anh mevadl ent Rygw@canfbog grpupe Thus the

fol |l ow ng conpounfds may |be i ncfuded:| 20 25}
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on the catalyst is observed, but the heat resistance of the derived pol yner
is slightly lowered. Thus, it is EpgqﬁggayBQp control the added anount
dependi ng on the ained degree of heat resistance. After deactivation of the
catal yst, unstable chain ends of the polyner are degraded for
stabilization. For this purpose the polynmer nmay be heated to a tenperature
between 100[err] and 270[err¥®. At that time, it is 55 desirable to add a
degradati on accel erat or ch @s one or nore of the follow ng, viz:
hydr oxi des, inorganic acid s orgaqic acid salts, and al koxi des of

- al kal i me net algu,argdcatkstt, eart h bScaspeci fical | y-there may be

- mentioned degrfdation accel enators/ consisting of at I|edist dne type of

. conmpound sel ected from hydr es, phosphates,bor at es,
~sulfites, hyeroyen-sul fat®s, kilicates, oxalates, acetdtes,| ben- 9 EP 0
- 244 245 Bl A4q tes, terephf tes, phthalates, nethoxide,

. et hoxi Hes, AsOptdnoxi des and phenoxi des t hi um sodi um potassium
magnesi um” cal §i and barium Thus, t Wi 'ng conpounds nay be

i ncl uded: Lithilum hydroxi de, sodi um hydroxide, potassium hydroxide,
magnesi um hydraii de, cal ci um hydroxi de, 5 @&rium hydroxi de, sodium

carbongt e, potassium carbonate, sodi um bi carbonate, sodi um phosphate,

sodi um borate, sodiumsulfite, sodiumthiosulfate, sodium hydrogensul fate,
sodium silicate, sodium oxal ate, sodium acetate, nagnesi um acetate, sodium
bengzoat e, sodi um terepht hal at egg sodi um net hoxi de, pot assi um net hoxi de,

sodi um et hoxi de, potassi um g hdxi ge, nmagnesi um et hoMede, sodi um
isgﬁ?op@xide, odi um phenoxi r n-butyl lithium |10 The added anount of
t he degradati } § be 0.001 to 5
parts, prefer to 100\pgrts of the

copol yner ¥t akj | ess an 0.°001 parts, the
resulting copQ r provides pqgqor thermal stabiM-+y- tbe other hand, if
it is Are th 5 parts, the chani cal properties gnd anti hydrolysis
resistance will be | owered. Theg stabilizaéion may besecarried out either in
a solution or without a solvent}, although the solventless 15 process is
advant ageous in terns of cost becauseg M8very of solvent is not

nedgssary. In the stabilizatiog,pro _preferab 0 ddd gn
antioxi’ant in order to suppreégpthe deco tftién of v R
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t he pol yner main chains; use of a hindered phenolic antioxidant is
particularly desirable. The hinder g pbgaisigs anti oxi dant used in this

i nvention may include a conmpound which is represented by the foll ow ng
general formula (C: 20 25 (C) wherein R1 and R2 denote an al kyl group with
1 to 6 carbons, triazolyl grQup, or substituted triazolyl group, which may
or may not be the sane; a denotes a hydrogen atom or an am no group,
or nonoval ent organi c group ch as an al kyl group, substituted al kyl

group, aryl group, substitut¥d aryl group, al kox{¥35 group, aryloxy group,

and subsgituted am no group hwth 1 to 99 ca e Thus the follow ng
conpounds nay be uded: 2]2-nethylene-bis (4/methyl-6-tert-butyl

phenol ), triegd ¢R P01 6pQ = Ryl - 4- hydr oxyphenyl )
propi onate], 2, 2- -di et hylfene bis [3-(3, 5-

propi onate], pentae ytl#ri tyl-tetrakis
henyl) pro- piona2te], 1, 6pfrexgredrpl -bis
Mgl ) propionate], 2,4-PA%-( nia.?.lf?1 yl t hi 0)

-6-(4- 40 hydroxy-3,5-di-t N ylanilino)-1,3,5-triazipg, dct agpcyl
3-(3, 5-di -tert-butyl - 4- hydr oxyPhenyh)e pr opi onat e; |
1,3,5-trjmethyl-2,4,6-trts (3,5-di-tert-butyl-4-hydroxybep¥sd )| béhkene;
2,2-thiobis (4-methyl-6-tert-butyl- phenol); 1,3,5-tris
(4-tert-butyl-3-hydroxy-2, 6-di net hyl benzyl) isocyanuri cgacid;
3, 8. di -tert-butyl -4-hydrox-,ybenzyl phosphonat e di enayl ¢ ;
N, M hexanet hyl end'®y;
(3, 5-di2o tert - buyd
N,N-bis [3-(3,5-di-
2-[ 2- hydroxy-3, 5-bis (
(3,5-di-tert-amyf-2-hydir oxyphenyl
2-(3-tert-butyd t hyl - -hydroxip enyl
2-(3,5-d¥®-terdys OV ORYPBHE0H] ) - chl g
2-(3,5-di-tert- - 24hy. roxypherlu é i.%lzol e;
3-(3,5-di -termebutyl -44hyd oxypheﬁél )° pr opl nate; and 2,
[3-(3,5-di-tert- hydr oxyphenyl propanoyl oxy)
metigy! ] - 1, 3- pr op&nedi is [3-(3,5-di-tert- butyl-4-
pi onat e] % The added. M¢ he hi ndered phenol M¢ ti OX| used in
this invention may erangefromO,.OOltoS prederably in the
range from 0. 05 t o3 p%rts, Wi th respect to 100 parts ofRthe copol yner,
taking the parts by weight. Wth |less than 0.001 parts by weight, the

resul ting products provide | ower BReT rﬁf’lzcg‘f'ébi lity, while with more

di -tert-butyl -4-hydroxypheny
[3-(3,5-i-tert-butyl-4-hydrg
[3-(3,5-di-tert-butyl -4- hydr ¢xyl

mde)- ,bis
cal ci um

dro yph%r;yl) pro- 50

CHCOO—
o/ | No R
CHCOO0—
i Y-1 H
CH»COO—
40 2 v-2 | Me

Of these hindered amine compounds, the tertiary amine type is especially desirable because the
45 resuiting polymer provides excellent color tone. :
The added amount of the hindered amine compound may be 0.001 to 5.0 parts by weight with respect to
100 parts by weight of the polymer. The amount should desirably be such as to provide the hindered amine
structure of moles equivalent to or more than that of the boron trifiuoride catalyst used for the polymeriza-
tion. :
s0 Even if the mole number of the hindered amine structure is less than that of the catalyst, deactivation effect
on the catalyst is observed, but the heat resistance of the derived polymer is slightly lowered. Thus, it is
necessary to control the added amount depending on the aimed degree of heat resistance. After
deactivation of the catalyst, unstable chain ends of the polymer are degraded for stabilization. For this
purpose the polymer may be heated to a temperature between 100° and 270°C. At that time, it is
55 desirable to add a degradation accelerator such as one or more of the following, viz: hydroxides, inorganic
acid salts, organic acid salts, and alkoxides of alkaline metals and alkali earth metals. Specifically there may
be mentioned degradation accelerators consisting of at least one type of compound selected from
hydroxides, carbonates, phosphates, borates, sulfites, hydrogen-sulfates, silicates, oxalates, acetates, ben-
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55 than 5 parts by weight, the antioxidant will be precipitated in a
_povvdery formon the surface of thepysipssppene copol ymer. Al though the
oxynet hyl ene copolymer as it is derived in accordance with the present
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Nyl on 11, bREplciedism sulfile sodiun dhiospiigiepsadiv Mrggeafulf ficateygodium oxalate, gediymy o
fromdica | Pgnesimy akelRte; sodiumbepzoate, Spdjum der ‘3 sofiymy meH\Q(:'doPmé’°tass'”m
di car boxyMeke gﬂ godi t’,l??"ﬂ%r"%&ﬂ' 4 ethridey |"!§Pﬁeﬁ'émsﬂ'l°ﬁid%tss°8'P‘Hy'F@FP@°’ﬁﬂ
I:)glt ;:m&t 2)2%22 C] amount ;ttll'ne %Elony a e:tr%:f;mrgl gf% migls %lgrs( :%%Xn ? Q ?

th i e
am de co H %éq $es er? es |B tre:)m gr h |ssmore
(hydr oxy mggRglodnsS %@rm. e¥a L18HEB Wibe

(y-ethyl ghyd aaaﬁ on P& Be & ewdav .h@ptnamonut.amdr Withodt 4 %wéhtnx&hlawgrhnﬂé sShnfebs

pol yur et haRgesd & davaifigdduiMitdhing 516 BERALA thd1ebbvélrp of BiveHE RRotlddcesstry. SOCYanat e and
di pheny! N fia Bgoiidhtioh PrXE8AL i6 profoiBiedd Ndin ahiibiidardf otdeft tdubEse HedecMipoktiica ot

nol ecul ar #@lpgyMbr rBairCihains uik0df ¥ hin@drédbpRBadny brlibMaiant isigtic@hryatirable.

pol \but y| @nepitkiepeatphenokd ahtigdraiyt wiagar io kisCinentdh may indnde e cal@bindathict esfemmhemsy

mel @pi ne, thedslizeinggemaaiformela (Gcet oguanam ne, N-butyl mel am ne,

N- phenyb el am ne, N, N di phenyl nel am ne, N, N, N-triphenyl nel am ne,

N- et hyl ol mel ami ne, N, N-di net hyl ol el g ne, N, N,N- trinethylol mel am ne,

2, 4-di am no- 6- benzyl oxytri azi ne, 2, 4-dgam no-6-cycl ohexyltriazine, nelem

melam and is nelon; urea dgy2 vatlves sych as N ghenyl urea,
W/ .“il

N, N- di phenyl ur ea, th|ourea N- phe ~ NN-di phenyl - thiourea, and
nonanet®yl ene pol yurea; hydrazi ne de ves such as phenyl hydrazi ne,

di phenyl hydrazi ne, benzal dehyde hyg g€, benzal dehyde sem car bazone,
benzal dehyde- 1- et hyl - 1- phenyl hydr azOre? b&R3 zal dehyde t hi osem car bazone;
am di ne conpounds such as di cycandi am de, guanti di ne, guani di ne,
an1upgqgn|d|ne guani ne, guanacline, {(@anochl or, guanoxane, guanosi ne,

am | oride, and N-am di no-3- 20 am no-6-chl oro- pyrazi ne carboxyam de; and

pyri di ne dRérbiX Rl a¥ER2 A6H 2R Siky? Blodip With Vio BYchiBYrs! a6 grouOdr ¥utlsthited triazolyl group,

which may or may not be the same; and R3 denotes a hydrogen atom or an amino group, or monovalent
organic group such as an alkyl group, substituted alkyl group, aryl group, substituted aryl group, alkoxy
35 group, aryloxy group, and substituted amino group each with 1 to 99 carbons.
, Thus the following compounds may be included: 2.2-methylene-bis (4-methyl-6-tert-buty!l phenol),
- triethylene glycol-bis [3-(3-tert-butyl-5-methyi-4-hydroxyphenyl) propionate], 2,2-thio-diethylene bis [3-(3,5-
di-tert-butyl-4-hydroxyphenyl) propionate], pentaerythrityl-tetrakis [3-(3,5-di-tert-butyl-4-hydroxyphenyl) pro-
pionate], 1,6-hexanediol-bis [3-(3,5-di-tert-butyl-4-hydroxylphenyl) propionate], 2,4-bis-(n-octyithio) -6-(4-
40 hydroxy-3,5-di-teri-butylanilino)-1,3,5-triazine, octadecyl 3-(3,5-di-tert-butyl-4-hydroxyphenyl) propionate;
1,3,5-trimethyl-2,4,6-tris  (3,5-di-tert-butyl-4-hydroxybenzyl} benzene; 2.2-thiobis (4-methyl-6-tert-butyi-
phenol); 1,3,5-tris (4-tert-butyl-3-hydroxy-2,6-dimethylbenzyl) isocyanuric acid; 3,5-di-tert-butyl-4-hydrox-
ybenzylphosphonate diethylester; N,N'-hexamethylene bis (3,5-di-tert-butyl-4-hydroxy-hydrocinnamamide)-
,bis (3, 5-di- tert-butyl-4-hydroxybenzyl phosphonic acid ethylester) calcium; N,N"-bis [3~(3,5-di-tert-butyl-4-
45 hydroxyphenyl) propionyl] hydrazine; 2-[2-hydroxy-3,5-bis (x.a-dimethylbenzyl) phenyl}-2H-benzotriazole; 2-
(3,5-di~tert-amyl-2-hydroxyphenyl) benzotriazole; 2-(3-tert-butyl-5-methyl-2-hydroxyphenyl)- 5-chloroben-
2otriazole; 2-(3,5-di-tert-butyl-2-hydroxyphenyl)- 5-chlorobenzotriazole; 2-(3,5-di-tert-butyl-2-hydroxyphenyl)
benzotriazole; stearyl 3-(3,5-di-tert-butyl-4-hydroxyphenyl) propionate; and 2,2-bis [3-(3,5-di-teri-butyl-4-
hydroxyphenyl propanoyloxy) methyl]-1,3-propanediol-bis [3-(3,5-di-teri- butyl-4-hydroxyphenyl) pro-
§0 pionais].
The added amount of the hindered phenolic antioxidant used in this invention may be in the range from
0.001 to 5 parts, preferably in the range from 0.05 to 3 parts, with respect to 100 paris of the copolymer,
taking the paris by weight.
With less than 0.001 parts by weight, the resulting products provide lower thermal stability, while with more
55 than 5 parts by weight, the antioxidant will be precipitated in a powdery form on the surface of the
oxymethylene copolymer.
Although the oxymethylene copolymer as it is derived in accordance with the present invention is
sufficiently excellent in heat resistance, it is further enhanced by mixing a formaldehyde capturing agent
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i nthe systspifohuaniting | qamiit, \uliagiine, guamichidd) goanbxees, aguamsipéeaniioniqer @ss Bvamidinties e
addi'ti ves ramjholdehiomd pgrasreqiaiotyiamidb;yand rpgriding derieativesrsuchl #s poly @lvisylgwidise) pehe (21 n
addi tion, trghyasidiyigyddise),pay (2iatylesckthyhyridine], brsh2-inylpyridine/styrene erpolimerm of

sol ution i nn artiauar, polyarhidesnderiveghirash dimes, adida anelathine, gyapareine, ®e erineh Hrinedhyloh
as t ol uene reatahiney Newathylolbbrizoguatamined theimpplestie aeliiseikanae, digyandiamide yguanidige, poly (vinyl-
n- hept ane, ramelidioglc baih Ednylpyridifiels PRpires. Molem, a@'aWe%fh&FR?F'a'B{rﬂlef%’Ptﬁ%lf%Ih‘gher thermal
hal ogena25ec$tﬂh9'0lr°b@arel§vjm oxyfRethYiRae GRPIPHS or m d| chI or orret h %{1

1, 2-di chl or?ﬁe@maém%ertk%fpmsghvgﬁewf%g %‘t -REfeERY 0%
addi tion, d83pam bdé"etgh'ew'g‘f’ﬁ?@ft 100 f‘ﬂs V l 1 3R

f ol | owi ng ity less H E&% S}J rovn es msu clen he ht h more

i nwgnt i on: t?ﬁ“lﬁ Wﬁ' % ""H%? nt' 5 im suw@ su ela cqtnllpfgt;?lnum

45 di OX:C ?fge?‘ lPrl gss ofnﬁls |§ %hﬂo Fﬁits@r&&rﬁa‘?&m%m&%s ﬁﬁﬁ@ﬂ&ﬁneséhﬁ Ryéie ofhad iR 8

fiber

df r| uon Iysfa ét ﬁrreacﬁbﬂ Y’ @dig (@PHhirieRA tamine
and/ or dye)com a{h Vi .@ﬁg cQt'aI?ﬁ land SiBbifkinh SleQASEbIAEEIN ondsfdf BEBolymer
retardant; d%l doﬁlp eltm L illihg Rb pOHR €4 BMperktd® IbtivbeRrthe theHingipsiands the
hydr ol yt i b bddZE0 1 C.a06le b ¥khod tHdlubdsVaBing &Y MINAY\E dbgtadalich axekibresd a
gi ven bel OVHdeJQG FREAOIE BRISKGIAE DufidO MelBRy antl infling Xt bdlyems tiee prbssinesin thea Bystec isn
beb preferably kept lower than the atmospheric pressure. These additives may be added sequentially one by

one, or all at the same time. In addition, the additives may be added as they are, or in the form of solution
in organic solvent, which may include: aromatic hydrocarbon such as toluene and xylene; aliphatic

40 hydrocarbons such as n-hexane, n-heptane, and cyclohexane; alcohols such as methanol and ethanol;
halogenated hydrocarbons such as chloroform, dichloromethane, and 1 ,2-dichlorosthane; and ketones such
as acetone and methylethyl ketone.

In addition, as far as the effect of this invention is not affected the following additives may be optionally
added to the polymer of this invention: filler such as calcium carbonate, barium sulfate, clay, titanium

45 dioxide, silicon oxide, and mica powder; reinforcements such as carbon fiber, fiberglass, ceramic fiber, and
aramide fiber; colorant (pigment and/or dye); nucleating agent; plasticizer; mold release agent; flame
retardant; antistatic agent; electrlcal conductor; tackifier; lubricant; hydrolytic stabilizer, and adherent
additives.

As shown in the examples given below, the oxymethylene copolymer with excellent heat resistance can be
s0 produced by a very simple process according to this invention without removing the catalyst by washing.

In addition, the oxymethylene copolymer obtained in accordance with this invention is excellent in

moldability, mechanical properties, and melting stability as well as the heat resistive aging capability, so

that it can be used in a variety of applications including the parts in mechanical mechanisms, automobiles,

and electric and electronic equipment.

56 The following examples and comparisons further illustrate this invention. Meanwhile, the surface condition of
the molded products, mechanical properties, relative viscosity (ar), heating decomposition rate (K), polymer
melting point (Tm) and crystallization temperature (Tc) as mentioned in the examples and comparisons are
measured in the following manner.
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50 produced by a very sinple process according to this invention w thout
rénovi ng the catal yst by washi ng. Eb'd 2494k g3, the oxymethyl ene copol ymer
obtained in accordance with this 1nvention is excellent in noldability,
mechani cal properties, and nelting stability as well as the heat resistive
agi ng caps\ade dowditio of thé)mbldéd predagts:be used in a ‘variety of applications
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the aboveg érQ a'tia}@%df%h Db WS detbrRihed bﬁthsm&%teaﬁdﬂ&{lcs was neasured
i n accor dance wth ASTM D-638. In addition, using Izod inpact test pieces,

thes\/rrpackx st(weng\t,hx Yo Easur ed i n accordance wi th ASTM D-256. 10 Rel ative
S‘ﬁPSI ty (ERR): 0.5 g of the polyner was dissolved in 100 m of

| OR® Pk Wo Griass the Relght &b thd sanpfai aterecheating cant! Wa mdahethe ivaighy of thy saivepts after
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t hen t ke (1§ ‘@SWWV@H%’%@G&W@%W%‘F’? Bl ™Bquat i on:

Reference Example 1

- A kneader of 3 liters in capacity equipped with two sigmate agitating blades was heated to 80° C. Then, 3.0
\/ 30 kg of trioxane, 112 g of 1,3-dioxolane, and as the catalyst, boron trifluoride diethyletherate in concentration
of 100 ppm with respect to the weight of frioxane in the form of 10% benzene solution were introduced into
the kneader and then stirred at 30 rpm. The contents were immediately hardened, and the temperature in
the system rose up to 100°C in 3 min. due to the reaction heat and frictional heat.
The agitation continued as it was for 10 min. further and then the polymer was taken out of the kneader.
35 The polymer thus obtained was in the form of white powder showing the viscosity 4r = 2.37. This polymer
is referred to as oxymethylene copolymer "A" in the following description.

Reference Example 2

40 The bulk polymerization was carried out in the same way as Reference Example 1, except that 66 g of
ethylene oxide was used in place of 1,3-dioxolane.
The polymer thus obtained was in the form of white powder showing the viscosity ar = 2.40.
This polymer is referred to as oxymethylene copolymer "B" in the following description.

45 Examples 1 10 5; Comparisons 1 and 2

To 3.0 kg of oxymethylene copolymer "A" as obtained in Reference Example 1 above, various hindered
amine compounds having the structural formulae previously illustrated were added in proportions as shown
in Table 1 in the form of about 20% benzene solution. They were milled for 5 min. at 35°C. Then, calcium
s0o hydroxide of 3 parts by weight and pentaerythrityl-tetrakis [3-(3,5-di-tert-butyl-4-hydroxyphenyl) propionate]
("Irganox” 1010 by Ciba-Geigy) of 15 parts by weight were added, and after the temperature was increased
o 210°C in 10 min., they were milled for 20 min. at that temperature.
For comparison, the oxymethylene copolymer was produced using tri (n-butyl) amine in place of a hindersed
amine compound.
55 The copolymers thus produced provide the measurements on various physical properties as shown in Table
1. From this table, it is clearly obs_erved that the copolymers according to this invention provide excellent
propertiss independently of the types of hindered amine compounds employed.
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Kx = (W - W) x 100/W(% 20 wherein W neans the weight of the sanple
béfore heating, and W neans the wgihbsfsas! sanpl e after heating.
DuPont's Thermal Analyzer 1090/1091 was used as the thermal balancer.

Pol ymer melting point (Tm) and crystallization tenperature (Tc): Using a

di fferenti gkanfpiergini Ng cal orineter, the pol yrrer' nmel ting point (Tm was
measured i N the atnosphere of nitrogen while increasing the tenperature at
10 C/ min. Tbeaymétiyene repsdyadel i"anbs obtaitesinip cReferance EZEnple( T.cd hindesedrerning ceroboird. | e
decr easi ng chikiem thedipdsie adnd r"egantx™ 1010 were 3dd@i simpitandRusheindircssmERERPITIANS s RaRBeLder
of 3 |itersnd ther apaaitey farduiippa @5 -tTher the temperaiirewagg vqr%@ﬁqdrfg 21} &d@éOnga“d
heated to &®nthe@illigiwas agahn @ff@éoutl(gf@fm"t Pﬁ“&?kﬁﬁ'ée"atﬂrfz g .of 3- di oxol ane, a

as the cat dhgsepolyertas obiained rigifided éhedpeasurfreatsioa various ‘?hﬁs'%WEWF & %$‘8 n Bt a‘i‘bo
ppmwith rédspect to the weight of trioxane in the formof 10% benzene
solution were introduced into the kneader and then stirred at 30 rpm The
contentswméﬁgmﬂhﬁediately hardened, and the tenperature in the systemrose

t 100 d t ,t,h t. t
EIJ'Ee gg|tat rJ (E'nk U b Sak 1€ LSRG R egﬁt% Exafidle | Ghdvb,! ;gg?@&%r

"1 Ward' ad %edag inlt &rﬁe
was taken E;“po Fd g( lled Yo? g:gﬁi fp g{éﬁap r@'w%@ fcrd@ad o1 feinfior m
of white, airY banfed ot r 20°Hih attha?te% eratrd.] Them @lcydiBiamids of 3 parts
referred t ¥4, GRfeh GRPRNWEB by nilling 10r rdBer 1 hAVELEs SHARCEBINPdrat@a. The
Ref er ence @ ﬁu@o&ﬁned% dbd/ ke dakuréRdntsZant Vafdus \paysicelagréperids @dlshowh it Tablesine
\’VaY\@S Ref &) ERantpl? B ideBuohtial @AdHRA tmddB)2dnd Eargpl@® (Sinlinahexne addttiod enodels it Us learky n
pl of 1,sRovh M¥tOhatGpolyhide MOONIAEIo thisliaventivh ctias @kbeldms physict] upopbdipTeghrdipdsi ¢fe
powder showhigy méR. vi scosity [err] = 2.40. This polymer is referred to as
oxynet hyl engis aBp adtigéetont Biamiple 7t that tfeciehtoesistaycalis Jarthenimproyed Maddlmﬁwre%denvdpo
5; Conpari saperingagentl 2 To 3.0 kg of oxynethyl ene copol yner "A" as obtained
in Reference Exanple 1 above, various hindered am ne conpounds having the
structural fornulae previously illustrated were added in proportions as
shown inzTable 1 in the formof about 20% benzene sol uti on. They were
mlled for 5 mn. at 35[err] C. Then, calcium50 hydroxide of 3 parts by
wei ght and pentaerythrityl-tetrakis [3-(3,5-di-tert-butyl -4-hydroxyphenyl)
propionate] ("lrganox" 1010 by Giba-Ceigy) of 15 parts by weight were
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vari ous physi cal

xg of oxynet hyl ene

e, a hindered am ne
added si nul t aneously
5 mn.

that tenperature.

vhi ch was fol | owed by

The pol yner thus

and Exanple 6
t the copol yners

operties regardl ess of
resi stance

at the heat

ing agent. 25

. en/em)

1r1010: Irganox 1010 {produced by Ciba-Gelgy)

Tzod Impact Value:t with 1I/2 notchess (unit: kg
In Example 7 only, &icyandiamide of 3 pacts by weight wes 8dded as

™B: Tti (n~butyl) amine
the formaldehyde capturing agent.

The polymers were produced in the same way as Examples 2, 6, and 7 except that magnesium hydroxide
and potassium carbonate are used in place of calcium hydroxide.
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30 35 40 45 50 55 13 EP O 244 245 Bl EP O 244 245 Bl The pol yners

t hus obt ai ned provided the neasure various physical properties
as shown in Table 2. It is cIearlynﬁg?ﬁ%ggm$?§n1this tabl e that the

pal yners according to this invention provide excellent properties

regardl ess THe golyRersQhusCibBinadl ploligd 1A ARhsarembMs obl $Rafdsl pRysicsl prdpeiigs 808hEwn in
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13-(3,5-di-tert-butyl -4- ! _ , 1e].
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The pol yners thus obtained provided the neasurenents on the various
physi cal properties as shown in Ta%y& %245'[3{,5 clearly noticed fromthis
tabl e that the polyners according to ? I'STihvention have excel |l ent physi cal
properties regardl ess of type of antioxidant used and of mlling node. 10
15 20 25 Blhmphs4Piohd 60 55 16 EP O 244 246 Bl 5 [err] EP 0 244 245 B1
The pol yners thus obtai ned provided the neasurenents on various physi cal
propert i eFThagolyatoawere produadd i@ thb. sainb whysasCb@aplbsy2, Bahd T exbeft tianmribthyléhegipdol-sis [3hat
t he pol ymer-tuayGmebithyld-ydrokyphenyi) propitrate) (Tirgeame 245 ByeCibeGdigyp brydsil, Bhbxapebyerst | s
r egar dl £s bis @3.5-tisterbubf-4-hyriroxprhytiedrindamanmids) (Mivgangx”a1getby Qbebeigy) were used in place of
pentaerythrityl-tetrakis [3-(3,5-di-tert-butyl-4-hydroxyphenyl) propionate].
The polymers thus obtained provided the measurements on the various physical properties as shown in
Table 3. It is clearly noticed from this table that the polymers according to this invention have excellent
physical properties regardiess of type of antioxidant used and of milling mode.
10
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EP 0 244 245 Bl Exanples 22 to 24 The pol yners were produced in the sanme
way as Exanples 2, 6, and 7 except Epalos@oygByhyl ene copol yner "B" as
obt ai ned in Reference Exanple 2 was useg. 5 The pol yners thus obtai ned
provi ded t he measurenents on the various physical properties as shown in
Table 5. It is clearly noticed fromthis table that polynmers excellent in

physi cal properties cang be.produc¢d even if the co-nononer is changed. 10
15 20 25 30 35 40 45 5() ®§1% -l 8 644 K451Bt C EP 0 244 245 B1
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s5 Examples 20 and 21

The polymers were produced in the same way as Example 7 except that melamine and polyamide derived
from dimer acid were used in place of dicyandiamide.
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* C L M S * EP 0 244 245 B1 C L M S* trifluoride and an
of gani ¢ conmpound cont ai ni ng an ox sul phur atom adding a

hi ndered am ne conpound to the poFs(rir’e@rﬁ(r)ig%gi&ned by said polynerization; and
t hen stabilizing unstable chain ends of the polyner; the hindered am ne
cont ai Ni Nehedolyhe1d Hus dBRInéprdidad thel ridasuentents)n varpup shysicil popeTiEses yhows in PableA
process fQnt i9eiodn Gbivgd 86m Eisytamlé thyil the polynmpsodcgording makioinekintinp have @celienhphysical
wher ei n t jrepottids gardiamswhtypoéf farinagddhydechepterihgagentused.onpound is 0.001 to 5.0
parts by weight with respect to 100 parts by weight of the polyner. 3. A
process for produci ng an oxynet hyl epe copol yner according to either

preceding claim whereih theg1Q ey® |jc ether is expressed by the
following formula (A): 2 & ¢ YT 20 [err] (X) m
(A) 25 wherein Y1 to Y4Tepresernt—id] n atons or alkyl groups of 1 to 6
carbons, and may or may notz%e,gt he gadmy | X represents either a direct bond
(if mi 0) or either -LCH2-®er -0OCH2- in|which hydrogens nay be substituted
by an al kyl group; mreprese %s zerq or 4n integer in the range from1l to
3, and if 30 m= 1, X-r?g_ ei tlher_ [lerr] in which case p is an integer
in the range from1 to B. 4&3&grocgs qr produci ng an oxynet hyl ene
copol yner according to fny _Eecmdi ng cl ailm "wherein the added anount of
cyclic ether is 3 x [erffmptes—wtirrespgct to one nole of trioxane. 35 5.
A process for producing}an ogfirgst hyllefig, qopol ymer according to any
pregeding claim wherei hgthes s “w e
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pol ynmeri zation catalyst is a coordination conpound fornmed of boron
trifluoride and a compound cont ai nigplg 244 suePEN atom 40 6. A process for
produci ng an oxynet hyl ene copol ymer according to any preceding claim
‘wherein the added anount of the polynerization catalyst is 5 x 10-6 to 1 x
[err] nol egxampldd 22 @3aect to one nole of trioxane. 7. A process for

produci ng an oxynet hyl ene copol yner according to any preceding claim

wher ei n t hahelpolymers petey preducediini the semenyay ais Lxemples 306, tand 74excprirthgt ogymeghylepe
process f orcogolyodut" g okizinad)iry Reterenck Expmplocdwssyipask accordi ng to any precedi ng
claim wheiTbé polyrhass fho$ phteinddzriovidesh thesmeagyrements qsuihe ¥aiiBus: RwEIFah properiies ag jgown in
sol vent | esJaie Btleis clgsly noticedfrom gtisciatie thalPolymarg erseliyt B PhYFIEHRAPRTIP:T7A PR 8198155 rer
accor di ng e¥endiiye greenamenitcher®em wherein the pol ymerization catal yst is
added in a formdissolved in an organic solvent having its boiling point in
the range from20 to 200 [err] C under atnospheric pressure. 10. A process
- for prodfci ng an oxynet hyl ene copol yner according to any preceding claim
wherein cyclic 55 ether and catalyst are m xed in advance and then put
into contact with trioxane. 11. A process for producing an oxynet hyl ene

- copol ynmer according to any preceding claim wherein the stabilizing process
conpriseg heating the polynmer at 100 to 270 [err] C 21 EP 0 244 245 BLl.
12. A process for producing an oxymnet hyl ene copol ynmer according to any
preceding claim wherein at |east one type of antioxidant and at |east one
typg/of degration accel erator selected from hydroxides, inorganic acid
salt's, organic acid salts, and al koxi des of .al kaline metals and al kal i
earth nefpal s are added in the stabilizing process. 5 13. A process for
produci ng an oxynet hyl ene copol ynmer according to Claim 12 wherein the
antioxidant is expressed by the following fornmula (C): OH

25
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10 R2 (©) 20
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substijtuted aryl grou
group Hof 1 to 9
polrﬁi acgor di
rater @ s ai | ea

aryl group,
substituted am no
an oxynet hyl ene ¢
degradati on accel

wherein R1 and R2 are al kyl
or substituted tgp 8384 ¥45 B{ OUPS,
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g,_alkoxy
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1g'_;t6’. Qa
5t Tofe Ty

group,

groups of 1 to 6 carbons,
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substituted al kyl group,
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25 14. A process for producing
m 12 or Claim 13, wherein the
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h accelerator is 0.001 to 5.0
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In Example 24, dicyandiamide o

Polymer | Crystallization
Melting | Temperature

Point
(°C)

168

168
168

with 1/2 notches; (unit: kg

50

23
2

Example 22

Table 5§

Claims
85
1.

the antioxidant used was Irganox 1010 (by Cib

of 15 parts by weight, )
the degradation accelerator used was calcium

Sequential addition mode is used in Example 22; si

mode in Example 23,
added as the formaldehyde capturing agent,

Izod Impact Value:
parts by weight,

A process for producing an oxymethylene copolymer, comprising polymerizing trioxane and cyclic

ether in the presence of at least one type of polymerization catalyst selected from the group consisting
of (a) boron trifluoride, (b) boron trifluoride hydrate, and {(c) coordination compounds formed from boron

20
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further
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A process for producing an oxymethylene copolymer, comprising polymerizing trioxane and cyclic

ether in the presence of at least one type of polymerization catalyst selected from the group consisting
of (a) boron trifluoride, (b) boron trifluoride hydrate, and (c) coordination compounds formed from boron
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m (A) 50 worin Yl bis Y4 Wasserstoffatone odor gleiche od ]
verschi edene Al kyl gruppen mt 1 - Gpipidenstenf§ fat omen dar Huﬂmmmﬂcmm”“l
entweder eine direkte Bindung (wenn m = 0) oder entweder -CH2- oder"- CcH2-
darstellt, in denen Wasserstoffe durch Al kyl gruppen substituiert sein
kénnen; m = Qrifft6i®le =Bt A ofganiz eompduhd contadngeancdxygeo randiorosuiph® gtam: addinga thinered =
1 X entweder anih@mppun@EHbe polgresr ob@Ebby & polyme(iagfigh: Jinsl. tiamy-gabilipiag unsighlg ehairy
ei ne ganze Zanlis éfrtheRolympr: the ipdered dniine cgntpining atJpastyee 218 6deiramathyii-ivedtian melphy
ei nes Oxynet hyl en- Copol ymers nach ei nem der vorangegangenen An% rl- che
worin die 2ugbpretrenier Mesgig ah OsRInyiener fopglymen goording to Sy, ese iyt angag i"‘%‘;
i tto 10 "PI yl\NFIPIj'I i

bezogen auf 10f fg|hingered amipaocampourid i1 40 5.0 parts by weight with respec

g(i I{hl il *c;gfapci'lme"-M S* Trioxan ist. 5. Verfahren zur Herstellung eines
ymet hyl en- Copo rs nach ei nemder vorangegan , o

G5/ RERAAE T R MERG odf is

Bortrifl'fori d*YGIRP™MEl REFPrESe by BMEUNG. “ti e ein Sauerstoffatom enthalt,

gebi | det ist. 6. Verfahren zur Herstellung eines Oxynet hyl en- Copol'yners

nach ei nem der vorangegangenen Anspr U ck\l:eiz worin dy€ zugegebene Menge des
Pol ynmeri sati onskat al ysators 5 x 10-6 bis 1 F bezogen auf 1 Mol

_ : x 10-
Trioxan gst. 10 7. Verfahren zur Herstell u%\gi n Oxynet hyl en- Copol yner s

nach el nem der vorangegangenen AnsprO- che, ¢n die
Pol ynmeri sationstenperatur 30yy s 140 0 C betrdgt. Ver f ahren zur
Herstel | ung ei nes Oxymnet hyl en- CO mer s #fach ei nem ther vor angegangenen
An | 3- t6 che, worin die PolymergSation i mwesentl ochen
| 6sungsmngot tetfrei durchgefl hrt w rd 9. fahren z Her st el | ung ei nes
Oxynet hyl en- Copol yners nach ei neprder vo%ga nen Anspr U
Y4 (X)
m
(a)

25

wherein Y1 to Y4 represent hydrogen atoms or alky! groups of 1 to 6 carbons, and may or may not be
the same; X represents either a direct bond (if m is O) or either -CHz- or -OCH;3- in which hydrogens
P may be substituted by an alkyl group; m represents zero or an integer in the range from 1 to 3, and if
Y 30 m = 1, X may be either -(-CHz-);-OCHz- or <OCHz-(-CHz-),-OCH2- in which case p is an integer in the
range from 1 to 3.

4. A process for producing an oxymethylene copolymer according to any preceding claim, wherein the
added amount of cyclic ether is 3 x 1075 to 3 x 10~" moles with respect to one mole of trioxane.
35 .
o 5. A process for producing an oxymethylene copolymer according to any preceding claim, wherein the
N polymerization catalyst is a coordination compound formed of boron trifluoride and a compound
containing an oxygen atom.

40 6. A process for producing an oxymethylene copolymer according to any preceding claim, wherein the
added amount of the polymerization catalyst is 5 x 10~ to 1 x 10~ moles with respect to one mole of

trioxane.

7. A process for producing an oxymethylene copolymer according to any preceding claim, wherein the
45 polymerization temperature is 30 to 140°C.

8. A process for producing an oxymethylene copolymer according to any preceding claim, wherein the
polymerization is carried out substantially in the solventiess state.

50 9. A process for producing an oxymethylene copolymer according to any preceding cléim, wherein the
polymerization catalyst is added in a form dissolved in an organic solvent having its boiling point in the
range from 20 to 200 * C under atmospheric pressure.

10. A process for producing an oxymethylene copolymer according to any preceding claim, wherein cyclic
65 ether and catalyst are mixed in advance and then put into contact with trioxane.

11. A process for producing an oxymethylene copolymer adcording to any preceding claim, wherein the
stabilizing process comprises heating the polymer at 100 to 270 °C.
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J . che, worin der Polynerisationskatal ysator in g '

ei nem organi schen Losungsnittel mgp @bl s%f_depunkt im gmmm"”{gmpllm
200 - C unter Normal druck, zugegeben - wrd. 20-10. Verfahren 2zurLHexs «ung
ei nes Oxynet hyl en- Copol yners nach ei nem der vorangegangenen Anspr O che,

wor i N zykhp.sk peeesdiitregrodutin Ko bympmpérar cop@ynive facdoringi t6 Ghy pra&eding @R vhirsih at
Trioxan in Keast edel tyspeds raatlitianivendo feastdbe typd of dégiafichlatesivratol rselbidgdsttoa hydrogidesi nes
Oxymet hyl en- iGogapicyarr sits) aganie acid salid cand \atkoxdideg &f akdies ewtalbrand akhbli @fitie metalsrare
der st abi | i saddectindhe stebifizimgocesshi t zen des Pol yners auf 100 - 270 ' C unfa~t.
12. Verfahren zur Herstellung eines Oxynethyl en- Copol yners nach ei nem der
vor angegari@efh erecesp f9s prgducingan onxsethylena erpplvraestacesrding 1y Blaio1? vheteindhe ediewdagirs und
zumi ndest ei $PP§§9d Py the flerdngferaia(@uni gern, 30 ausgewahi t aus

Hydr oxi den, Sal zen von anor gani schen Sduren, Sal zen von organi schen Sauren
und Al koxi den von Al kali-und Erdal kal i reo"l | en, beim stabilisierenden

Vor gang®zugegeben werden. 13. Verfahren ziyr Herstel | ung ei nes

Oxynet hyl en- Copol yners nach AnBp h \odasRANt i oxi dans durch die
fol gende Fornmel (C) dargestellt wrd:
1 40 45 (O worin Rl und R2
gl ei chegzoder vonei nander verschi edene gFoppen mt 1-6

Kohl enst of f at omen, Tri azol yl gruppen oder™~8ubst i tuRerte Triazol yl gruppen
sind, und R3 ein Wasserstoffatom eine Am po- 50 gruppe oder eine

ei nyertige organi sche Gruppe, wie z.B. ei rﬁg)AI kyl gruppe, substituierte

Al kyl, gruppe, Aryl gruppe, substituierte Arylgruppe, Al koxygruppe,

Ar yl oxyagr uppehesirdR eamdeR2sandalkyl froupsrof € to’rtanmgs, Wfapay! giotips]or-suBdituted triazolyl groups,
Kohl enst of f atndnmeay, ordeays net| bet the sdme; \4pd fR¥Nreprasentsra hekagbre lalomngn @mine roup, or a
Oxynet hyl en- @oewientrerganicngredr soehsgsrancaliyligroupdsubstiu®d alwgir groupdary! gfip, substituted aryl
Abbaubeschl egrpipgaloxy gravnm arnsloxy aseun, ang gubstityfed amiag gsoupdfihip, 99garbeswAhl t  aus

Hydr oxi den, Car bonaten, Phosphaten, Boraten, Sulfiten, dr ogensul f at en,

Si | i kat2n,14-Ch 8108958 fpr Prodiing: a8 pxyragiylepe copAlymercasedingalp Slain 4% or GaMJdgnwherindben,
Pht hal at en, 9aStaRiRD gocelerains Js 3k fpast I@Bmﬁgﬁxﬁ%‘éﬂ’"ﬁ rPRIOEPrL R | M PIdRG CarRopales m
Natrium Kal feﬁgm?:;@egﬂ@g?’lete?(éry?%msﬂfﬁ .gg{?qtqﬁn?xaliatgf. 'acetates, benzoates, isophthalates,

tes, phthalates, methoxide, ethoxides, isopropoxides, and phenoxides of lithium, sodium,
potassium, magnesium, calcium, and barium.

R

(7
e 30

15. A process for producing an oxymethylene copolymer according to any of Claims 12 to 14, wherein the

added amount of the antioxidant is 0.001 to 5.0 parts by weight with respect to 100 parts by weight of

the polymer.

35 16. A process for producing an oxymethylene copolymer according to any of Claims 12 to 15, wherein the
. added amount of the degradation accelerator is 0.001 to 5.0 parts by weight with respect to 100 parts
o by weight of the polymer.

17. A process for producing an oxymethylene copolymer according to any preceding claim, wherein the
40 stabilizing process comprises melting and milling the polymer at a temperature in the range from the
melting point of the polymer to 270°C.

_18. A process for producing an oxymethylene copolymer accordihg'to Claim 17, wherein the pressure in
the systom is kept lower than the atmospheric pressure in melting and milling the polymer.

19. A resinous composition produced by adding a hindered amine compound containing at least one
(2,2,8,6-tetramethyl)-piperidino moiety, an antioxidant, and at least one type of degradation accelerator
into a copolymer produced from trioxane and cyclic ether in the presence of a polymerization catalyst.

s0 20. A resinous composition according to Claim 19, wherein the hindered amine compound is expressed by
the following formula (D), and the molecular weight of the antioxidant is not less than 400:

55
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24 C L M S 15. Vérfahren zur Herstellung eines V\H"I"I

Oxynet hyl en- Copol ymers nach el nem dgﬁogagag?g?e 12 bis 14, MHH’“’,&”@"

zugegebene Menge an Antioxidans 0,0 Gewi chtsteile bez
Gewi chtsteile Polyner betragt. 5 16. Verfahren zur Herstellung eines
Oxynet hyl en- Copol yners nach el nem der AnsprUche 12 bis 15, worin die
zugegebene Menge ae Abbaubésechl euni ger 0,001 bis 5, MeGew cht Meei | e bezogen
auf 100 Gewi cht- stenNe POl yner betogagt. 170 Verfahren_zar~Herstell ung

ei nes Oxynet hyl en- CopgPsm nach di nem der lIivor a en AnsprG 10
che, worén der—sta 1@» o 10§ r{EHSE s ST w1 en
des Pol yners bei eine enpératur i mBereich vo Zpunkt des Pol yners

bis 270 * C unfaBt. 187 Yerfahren zur Herstellung eiheS~~

Oxynet hyl en- Copol M8€rs nacMeAnspruch 17, worin der #fstendrud¥® bei m

Schnel zen und RUhren des Pol ynmers unterhal b des Normal drucks gehalten wird.
15 19. H¥rzarti ge Zusammenset zung, herdBktel |t durch Zugeben einer sterisch
gehi nderten Am nver bi ndung, di e zun ndest eine

(2, 2,6, 6-Tet r@@%ﬁx%g’g&ggn%% = dRREe B @ 4. €1 nes Anti oxi dans und
a

zum ndest ei nes Typs el nes ubeschFeuni gers zu ei nem aus Trioxan und

ei nem zy il | 5C RGBsirdlid Empbshiofr a8 Riing W6 Claint2d) Gher8iR L/ (BRI bradtk bifbRHiarhiad, bt Sand

her gest el | t enppifdelsRither iked o theompésitibele Zusammenset zung nach Anspruch

19,. worin die sterisch gehinderte Am nverbi ndung durch di e fol gende Fornel

(D)\,dargestleltéritadsﬁmcwd das Mol ekul argewi cht des Anti oxi dans nicht unter

40Q ) iegt: 25 Me Me '

Me 20 1. VaMAehBn zur Herstellung eldesvixxymbthylen-Copolymers, das umfaBt: das Polymerisigrett @i2Trioxan Co

N-Me "1 o 30 Mend einelvkzyklischen Ather in Gegenwart von zumindest eines Typs eines Polymekisationskatalysators, Ve
ausgewihlt aus der Gruppe bestehend aus (a) Bortrifluorid, (b) Bortrifluoridhydrat und (c) Koordinations-
verbindungen, die aus Bortrifluorid und einer organischen Verbindung, die ein Sauerstoff-und/oder
Schwefelatom enthélt, gebildet werden; Zufligen einer sterisch gehinderten Aminverbindung zu dem

25 durch diese Polymerisation erhaltenen Polymer; und anschlieBend Stabilisieren von instabilen Kettenen-
den des Polymers, wobei das sterisch gehinderte Amin zumindest eine (2,2,6,6-Tetramethyl)piperidino-
Gruppe enthélt. :
L,/ 2. Verfahren zur Herstellung eines Oxymethylen-Copolymers nach Anspruch 1, worin die zugegebene
; 30 Menge an sterisch gehinderter Aminverbindung 0,001 bis 5,0 Gewichtsteile bezogen auf 100 Gewicht-

steile Polymer betrigt.

3. Verfahren zur Herstellung eines Oxymethylen-Copolymers nach einem der beiden vorangegangenen
Ansprliche, worin der zyklische Ather durch folgende Formel (A) dargestellt ist:
35

o Y2 vl

5“\c/ \_o
. Y4/ \/

80

(X
(A)

worin. Y1 bis Y4 Wasserstoffatome oder gleiche oder voneinander verschiedene Alkylgruppen mit 1 - 8

Kohlenstoffatomen darstellen; X entweder eine direkte Bindung (wenn m = Q) oder entweder -CHa-

oder -OCH2- darstellt, in denen Wasserstoffe durch Alkylgruppen substituiert sein knnen; m = 0 oder

eine ganze Zahl im Bereich von 1 bis 3 ist, und flir m = 1 X entweder ~(CHz-),-OCHz- oder -OCH;-
55 (CH2-),-OCHz- ist, wobei p eine ganze Zahl im Bereich von 1 bis 3 ist.

4. Verfahren zur Herstellung eines Oxymethylen-Copolymers nach einem der vorangegangenen Anspril-
che, worin die zugegebene Menge an zyklischem Ather 3 x 105 bis 3 x 10~! Mol bezogen auf 1 Mol
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(D) 35 worin n eine ganze Zahl im Bereich von 0 bis 20 ist. 21. Harzartige
Zusammenset zung nach Anspruch 20, ' ig€rs zum ndest
D cyandi am d, Mel am n oder Pol yam’égp‘l5 %& I e %sarmenset zuwﬁmmm llmr"c“ll
40 Revendicatlonss 1. Procede de pr~paration d' un copol yoxynmethyl nd, * *
consi stant arrpshyst-ri ser du trioxane et d un ether cyclique en presence
d'au noins un type de catal yseur de polynerisation selectionn6 dans |e
groupe 455. Verfghwersius Hanslllupg eihes) OtymiethylereCapolymele nhabraiiem(ds) varangbgdangenen Anspid-
bor e hydr at eche,exorif dr Rolymprisgtionsketalysaton eidé KedrdinptionSeerhir@ianga dip avst Bartrithorid und einer
trifl uok ure \tebindyngedie pin Pavarstafietam onthélpgepildet ifle cont enant un at one d' oxygene
etlou de soufre; A ajouter un conpos6 d' am ne enpechee au pol ynbre obtenu .
par | adit & ptartgiey 7us Hprstslipng snpss Oy methyipn-Copsiymens @achiringfsder) worgngagangenpmAnsailt es
du pol yner e, °hp’ worin dig 24g proMengs Aescholymerisstionsiaiaysatoss, 5 f‘r‘%’g‘ rpiSritx 107" Mol bezogen
.(2,2,68€-t6tT%hBPH?T¥@ ‘p6ridino. 50 2. Proc~d6 de preparation d' un
copol yoxygbt.hyl bne_sel on | a revendi cati qQn 00 la.quantit6 ajout6e,du,
Conposs daniafemalsh fnaRiud o Goi f’ﬁéﬁfﬁ“" m@%{'ﬁgﬁheeé"%@n&b renaelsBem P
dS" du ponnere. roéﬁd% e |

parties en pol preparation d' un

copol yoxy grt\plpges» ﬁk%udnggﬂ niivgv elh§E B ofbrs Aach eﬁcfe&%%%ng&%ﬁﬁ@g@er

cycl i qug Pelthe Syofi &b PBGrherid SOHHREHS P16 St HRHE: dufdhgefUAR wird. 5 Bl
pii iilrrrrrrr o *C M S C~~~0 10
m 9. Verfahren zur Herstellung eines Oxymethylen-Copolymers nach einem der vorangegangenen Ansprii-

} ~ che, worin der Polymerisationskatalysator in gelGster Form, in einem organischen L&sungsmittel mit

o einem Siedepunkt im Bersich von 20 bis 200 °C unter Normaldruck, zugegeben wird.

20

10. Verfahren zur Herstellung sines Oxymethylen-Copolymers nach sinem der vorangegangenen Anspril-

che, worin zyklischer Ather und Katalysator vorher vermischt und danach mit Trioxan in Kontakt
gebracht werden. :

25 11. Verfahren zur Herstellung eines Oxymethylen-Copolymers nach einem der vorangegangenen Anspril-
che, worin der stabilisierende Vorgang Erhitzen des Polymers auf 100 ~ 270 * C umfaBt.

12. Verfahren zur Herstellung eines Oxymethylen-Gopolymers nach einem der vorangegangenen Anspri-

s che, worin zumindest ein Typ von Antioxidantien und zumindest ein Typ von Abbaubeschleunigern,

N 0 ausgewihit aus Hydroxiden, Salzen von anorganischen S&duren, Saizen von organischen S3uren und
Alkoxiden von Alkali-und Erdalkalimetallen, beim stabilisierenden Vorgang zugegeben werden.

13. Verfahren zur Herstellung eines Oxymethylen-Copolymers nach Anspruch 12, worin das Antioxidans
durch die folgende Formel (C) dargestelit wird: '
35

R2 R1

40

R3
4 (<

worin R1 und R2 gleiche oder voneinander verschiedens Alkylgruppen mit 1-6 Kohlenstoffatomen,
Triazolylgruppen oder substituierte Triazolylgruppen sind, und R3 ein Wasserstoffatom, eine Amino-

50 gruppe oder eine einwertige organische Gruppe, wie z.B. sine Alkylgruppe, substituierte Alkylgruppe,
Arylgruppe, substituierte Arylgruppe, Alkoxygruppe, Aryloxygruppe und eine substituierte Aminogruppe
mit 1 - 99 Kohlenstoffatomen, darstelit.

14. Verfahren zur Herstellung eines Oxymethylen-Copolymers nach Anspruch 12 oder 13, worin der

55 Abbaubeschleuniger zumindest ein Typ einer Verbindung, ausgewihlt aus Hydroxiden, Carbonaten,

Phosphaten, Boraten, Sulfiten, Hydrogensulfaten, Silikaten, Oxalaten, Acetaten, Benzoaten, Isophthala-

ten, Terephthalaten, Phthalaten, Methoxid, Athoxiden, Isopropoxiden und Phenoxiden von Lithium,
Natrium, Kalium, Magnesium, Kalzium und Barium, ist.
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(A od Y1 a Y4 representent des atomes d' hydrogbne ou desj I

de 1 & 6 carbones, et peuvent 6tre Eﬂg%hggg&ou non; X rgmggmﬂ!msmntﬁnbe
liaison directe (si mest 0) ou soit - » LteSn s

hydr ogenes peuvent etre substitues par un groupe al kyI e; mreprésente 0 ou
un nonbr e efs Verfah®o i Hetstellirigleihed ORimethyle® CordiymBis hach, einémdati AnsPilicie 12ist 14, worin
- (- CH2-) p- CCHRie zmgegebankiMengd ki? Ahtioithira -0,008 Uisus0 Gewishtgeile Tozagen AGMOO Gewiatitsteile
conpri s entr e Polymér b@tréigh, Procede de preparation d' un copol yoxynet hyl ne

sal on toute revendi cation precedente, 0O |a quanti t6 20 aj outeo de

| ' et her @ycl6 Yeréahess zurdierstpliyng pings Sxwenethylgn-Gopolymags | nach gm denénspdibhe 13eis 15, worin
trioxane. 5. Biequgagedene NE?Q?F?&MRP*}“B?FCH"‘HH%%% pPig§ chiyeiprkezagan ayf 100 Gevdent-
revendi cat i on Spfefedlinenbel 900 I e catal y- sour de pol ymerisation est un
gggﬁgﬁgn?eucog{F%ﬁt |uron f tr|f §ag‘r ur de bo e et d un Co%enen Ansprl-
copol yox et h)?. %ﬁ'@"{hgﬁrgég Zﬂ?ﬁ?"gs hg'i%'}? dﬁ %’5% faBt °&’J§Fﬁ bej giner
aj outea du cat SRRt Im GRrelg Yo Me iR foR gy - a 1 x 10-1 nole

pour une m){eﬁx hioh 'zW%§a|%e|f£% nyibR- b SARS ﬁ)ﬂnégruUtW worm der Systemdrug] § _

copol yoxymet hyLigKanméttenind Rifldn deSWEHMbrEchieAID dot RGr Qﬂﬂﬂ&é,ger%ﬁé Wil €NPEer a-
ture de pol yrrerlsatlon est de 30 a 140 0C. 8. Proc6d6 de preparation d' un

copol yoxy neigh Ha@sgeSAlsaHmdnBstiuRg, 'aMBAGH B@éH RyeltnQifaEl8Briseh géhindérdn PRinvérBihdung,
sation est ef yRCiuk@dest QMG (DD 66Fstamathyljpbritinoiphe SMAhalfBines AhiofdanP AL AGdinddst
pregar ati on d'sidss Type @inyo Kybattesshlobmgorsal eneni s TR VRN ElheamLtyiiiohen e HeGdgen-
od (¢ catal y- wansinestelypelisgiitnskataipsatans hefbtelign@opayrsedis une fornme di ssoute

dans un =ol vant organi que dont | e point d ebullition est conpris entre 20
et 200 * C 20. HarzpfigesBisammensetang heh iAgspeich 16). wol die @tdschl gelindrtaAminvediindarigudurch
copol yoxynet hylelieigendspFarmel () giargestelitietrwid dastNialakulargediabtiden Aptioxidads oightivleddg diegtQ
de |'ther cyclique & un catal ysour a |'avance puis on |l es net an contact

avoc du trioxane. 11. Proc6dd de preparation d' un copol yoxynbt hyl ene sol on
toute re®¥endi cati on Mecddent, e od | e proc~dd de stabi Mesation _Mensisto &
chauffer | e polynere en Y00 et 270@® C. 45 2. Procde de~Preparation

d' un copol yoxynet hyl bne oute rélvendl cat illon p ' oO on aj out e,
dans ie proceddete—steh

rmi'\.p§ unsotype d' un accdl 6 B4 de ngr adatlon chol > des hydr oxydes,
sel s d' aci des i norgani gues, els d' aci des organi ques etl altealates de
n6t aux al calins et d&€ met auxM8l calino-terreux. Me Me

(D)

35
worin n eine ganze Zahl im Bereich von 0 bis 20 ist.

21. Harzartige Zusammensetzung nach Anspruch 20, worin weiters zumindest eines von Dicyandiamid,
Melamin oder Polyamid in die Zusammensetzung gemischt wird.

Revendications

1. Procédé de préparation d'un copolyoxyméthyléne, consistant & polymériser du trioxane et d'un éther
cyclique en présence d'au moins un type de catalyseur de polymérisation sélectionné dans le groupe
46 consistant en (a) trifluorure de bore, (b) trifluorure de bore hydraté, et (c) composés de coordination
formés & pariir de trifluorure de bore et d'un composé organique contenant un atome d'oxygéne et/ou
de soufre; & ajouter un composé d'amine empéchée au polymére obtenu par ladite polymérisation; puis
3 stabiliser les bouts de chafne instables du polymére, I'amine empéchée contenant au moins un
fragment (2,2,6,6-1étraméthyl)-pipéridino.
50
2. Procédé de préparation d'un copolyoxyméthyléne selon la revendication 1, ol la quantité ajoutée du
composé d'amine empéchée est de 0,001 & 5,0 parties en poids pour 100 parties en poids du
polymére.

56 3. Procédé de préparation d'un copolyoxyméihyléne selon I'une des revendications précédentes, ol
I'éther cyclique peut s'exprimer par la formule suivante (A) :
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50 1& Procede de prepar atlon d' un copol yoxyndt hyl bne salon |a revendi cati on

5 ooy o b oy s ogagaerti (o, o IERRALIAN

de 1 a 6 carbones, des groupes trlazolyles ou des groupes t'ri azof yles
«Substitu6s et peuvent etre |es neines ouyzon; et RB represente un atone

d' hydrogbne, un groups am no ou un groupe\thanl nonoval ent tel qu'un
groupe al kyl e, un groups aIkyI aSUbsti tue g/gupe aryle, un groupe aryle

substitu4, un groupe al coxy, Q‘%tigebggd,o et un groupe am no 15
substittue de 1 A 99 carbones. de pre ration d'un

copol yoxynet hyl ene selon | a revend| cathon 12 ou | gpevendication 13, od J-
| " accel 6rateur de degradation est noi un),ﬂ%' de conpos6 choisi parm
des hydroxydes, carbonates, phd8phates, boragyes, sulfites, -
hydr ogbno-sul fates, silicates, oxal ates, acktgtes, benzoates, 20

i sopht # ates, tdrephtal ates, phtal ates, nmbtgpxyde, et hoxydes,
| sopr opoxydes, et phenoxydes de lithium sodi um pot assi um mnagnhesi um

cal ci um et bar\x 4 re 0?‘39 glrg Pl por@r%l&n SsOQR;II | on
' présenten S atome: d e‘é%yﬁsteh&étd%% 8t
' une quel c@Rgie deg ] fi(} j@e Sitihe 16D eéﬂé‘éﬂﬁm'és{%)adu%& eeHsleou
"anti gxydan §cn% e Jas%e 1 8hbbbtits SiF R QhdPe MMM m HRSSHAS b b2t RAMLROI dS
d 25 Ner RS rﬁ‘pns %ﬁxre Pbiog: 3fd nde pwwaklsem ~(EHLL)-COPRObLY- QSRR -DOR, -,
sel on | une agﬁﬁgi&gpgg{@.,,d&ﬁb@ EMiBNdmpitdnBSISetl®? & 15 od | a quantit6 aj outee de
' &cedl drateur de degradation est conprise entre 0,001 et 5,0 parties en -
DOI\QIS 4 4. Procédé dePséparafidhOd'ymadopolyprynedthyjane sisoncioutedelenditation pré@ddnte, oPtaopiedti® de
plroelpar adi og;g,uﬂasldcmm} yyoliqueredt dy B kneS a0d 5010t mole eour eneonak deettivxeme. pr ecedent e,
o] e proc
5. Procédé de préparation d'un copolyoxyméthyléne selon toute revendication précédents, ol le cataly-
seur de polymérisation est un composé de coordination formé de trifluorure de bore et d'un composé
contenant un atome d'oxygénse.

25
6. Procédé de préparation d'un copolyoxyméthyléne selon toute revendication précédente, ol la quantité
ajoutée du catalyseur de polymérisation est de 5 x 10— a 1 x 10~! mole pour une mole de trioxane.

oo 7. Procédé de préparation d'un copolyoxyméthylne selon toute revendication précédente, ol la tempéra-
g ture de polymérisation est de 30 2 140°C.

8. Procédé de préparation d'un copolyoxyméthyléne selon toute revendication précédente, oll la polyméri-
sation est effectuée sensiblement & I'état sans solvant.

35 9. Procédé de préparation d'un copolyoxyméthyl®ne selon toute revendication précédente, oll le cataly-
; seur de polymérisation est ajouté sous une forme dissoute dans un solvant organique dont le point
~ d'ébullition est compris entre 20 et 200 *C 2 la pression atmosphérique.

10. Procédé de préparation d'un copolyoxyméthyléne selon toute revendication précédente, ol on mélange
40 de I'éther cyclique & un catalyseur 2 I'avance puis on les met en contact avec du trioxane.

11. Procédé de bréparation d'un copolyoxyméthyléne selon toute revendication précédente, ol le procédé
de stabilisation consiste & chauffer le polymére entre 100 et 270°C.

45 12. Procédé de préparation d'un copolyoxyméthyléne selon toute revendication précédente, oll on ajouts,
dans le procédé de stabilisation, au moins un type d'un antioxydant et au moins un type d'un
accélérateur de dégradation choisi parmi des hydroxydes, sels d'acides inorganiques, sels d'acides
organiques et alcoolates de métaux alcalins et des métaux alcalino-terreux.

50 13. Procédé de préparation d'un copolyoxyméthyléne selon la revendication 12 ol I|'antioxydant peut
s'exprimer par la formule (C) qui suit : .

55
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de stabilisation consisto a faire fondre et a broyer | e pol
ténperature conprise entre |le point Ef %‘?ﬁ qdu pol ymarﬂﬂma " \?Nﬂm\
18. Procede de preparation d' un copol yoxy yl bne sal on

17 ob |l a pression dans | e systbnme est maintenue plus faible quo | a pression
at nospherique lors de la fusion et du broygge et du pol ynbre.

Conposi tion de resine produite par additionid un conpose d' an1ne enpechee
contenant au noins un 40 fragf@ -8Rt anBt hyl ) - pi p~ri di no,
d' un anti oxydant et d'au noins un type rat eur de degradati on dans
un copol ¥nbre produit A partir de trioxa ‘et her cyclique en présence
d' un catal yseur de pol ynerisation. 20. S Qf r6si ne solon |la
revendi cation 19, ob |le conposd d'am ne enp6ch~e pedt. s'exprimnmer 45 par
la formulo (D) qui suit et |le poids nnleculatie de |’ antloxydant n' ost pas

i nfdrieur A 400: M Me Me 50

% 55 N ol R1 et R2 son%ncleg grou;}es gﬂyles de1a6 carbones pﬁs ﬁn z’vﬁ o#‘ § upes
nb triazolyles. substutrlﬁs ot pauvent & mes o Fg f‘ﬁa E{ rF%F | I

no Ir e entier p;ﬁ) ouPe S% ovalent sT«tl.ug

111 21, Conflsar i Hor gg>§ IS bgﬂ Y Npg

plus, daps | as@iRos 14 §dkard sm)l ns u dicy an | am am ne

de polyanide. 5 10 15 20 25
14. Procédé do préparation d'un copolyoxyméthyiéne selon la revendication 12 ou la revendication 13, ol

'\J accélérateur de dégradation est au moins un type de composé choisi parmi des hydroxydes,
;_;‘ carbonates, phosphates, borates, sulfites, hydrog&no-sulfates, silicates, oxalates, acétates, benzoates,
20 isophtalates, térephtalates, phtalates, méthoxyde, éthoxydes, isopropoxydes, et phénoxydes de lithium,

sodium, potassium, magnésium, calcium et baryum.

15. Procédé de préparation d'un copolyoxyméthyléne selon I'une quelconque des revendications 12 & 14,
oll la quantité ajoutée de I'antioxydant est de 0,001 & 5,0 parties en poids pour 100 parties en poids du
25 polymére.

16. Procédé de préparation d'un copolyoxyméthyléne selon I'une quelconque des revendications 12 & 15
oll la quantité ajoutée de I'accélérateur de dégradation est comprise entre 0,001 et 5,0 parties en poids
pour 100 parties en poids du polymére.

17. Procédé de préparation d'un copolyoxyméthyléne selon toute revendication précédente, ol le procédé
de stabilisation consiste & faire fondre et & broyer le polymére & une température comprise entre le
point de fusion du polymére et 270°C,

35 18. Procédé de préparation d'un copolyoxyméthyléne selon la revendication 17 ol la pression dans le
: systéme est maintenus plus faible que la pression atmosphénque lors de la fusion et du broyage et du
) polymérs. .

19. Composition de résine produite par addition d'un composé d'amine empé&chée contenant au moins un

40 fragment de (2,2,6,6-tétraméthyl)-pipéridino, d'un antioxydant et d'au moins un type d'accélérateur de

dégradation dans un copolymére produit 2 partir de trioxane et d'éther cyclique en présence d'un
catalyseur de polymérisation.

20. Composition de résine selon la revendication 19, od le composé d'amine emp8chée peut s'exprimer

45 par la formule (D) qui suit et le poids moléculaire de I"antioxydant n'est pas inférieur & 400 :
50  Me—o N%)-‘ OC (CHy)n CO

M€ Me
% ©)

o n représente un nbr_hbre entier compris entre 0 et 20.
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21. Composition de résine selon la revendication 20, ol onnmélange de plus, dans la composition, au
moins {'un du dicyandiamide, de mélamine, et de polyamide.
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