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DESECRI PTI.ON PROCESS FCR PRODUCI NG STABI LI ZED O@%HYLE CCPC]_YNER
BACKGROUND OF THE I'NVENTION Field. of the Invention éﬂé resent

fnvention rel ates to an econom cal process for Soterrg—at—=exymt hyl ene
copol ymer having excellent- thernal stability. P E’r'ﬁsp‘iHEﬁT tbAS BEENRe! at ed
Art Si nce a pol yoxynet hyI ene copol yner (whi ¢lh_nayREBLACERS t er || be

abbrevi ated as "POM copol ymer”) has excel | ent -mechanicar— properttres, heat
resi stance, chenical resistance, e Ir.[ roperties and sliding
properties and at.the same tinme haisﬁ%g%ggl% QHF nol dabi'lity or formability,
it is used as an . engineering plastic for a wide variety of applications
such as nmmachine parts, autonobile parts or electrical/electronic parts.

't.Ts known LaateRs® PN bRABUCTY SHRRTYIRRD" OXMETHVINE copoLYMER

BACKGROUND OF THE INVENTION
- Fie.ld of the Invention

The preseﬁt invention relate"s. to an economical pro_cess for
producing an oxymethylene copolymer having excellent thermal
stability. |
Description of the Related Art |

Since a polyoxymethylene copolymer (which may hereinafter
be ébbreviatéd as ;'POM copolymer”) has excellent mechanical
propér‘éies, heat resistance, chemical resis_tanc_e, electridai
properties and siiding properties and at the same time has |
excellent moldability or -formability, it is used .las an
engineering plastic for a .wi.de variety of applications such as
machine parts, automobile parts or electrical/electronic
parts. | | |

It is known that a stabilized POM copolymer provided for
I-Jrac.tical use _is generally produced iri accordance with a
procéss as .described below. |

Firét, a crude POM copolymer is obtained by using, as a
princiﬁal monomer, a cyclic acetal such as trioxane and, as a

comonomer, a cyclic acetal or c_yclic ether having an adjacent
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practical use is generally produced in accordance with a process as .
descri bed bel ow. - First, a crude POM copol yner is obtained by using,
as-a principal nonomer, a cyclic acetal such as trioxane and, .as a -
“conmononer, a cyclic acetal or cyclic ether having an adjacent

- 2- carbon atom adding thereto, depend-ng upon the purpose, a chain
transfer agent for the regulation of the polynerization degree; and then
copolynerizing in the presence of a cationic active catalyst. In general,
such a crudardd @ionl;y @adingothairetod depeadimgunponf thespalrpesendaparts.
When heat is applied to the polynerization catal yst which has remai ned -

active, depplatiEtirankifer afehtEcr0RbleyFogudatidni OFf rdes pollymerdzhalion end
parts occurs. Accor-di ngly, next, the crude POM copol yner which is a

pol ymer i zalget-oldf;0dnat then NESYG LiRkkF 041y derc @RROBréEeNcansE a eardanist ep of
the unstable end parts after the catalyst contained in the copolymer is
neutral i zeq Q3 W HHta13is#d Wirhhgeneral, such a crude POM copolymer
contains a large amount of unstable end parts. When heat is
applied to the polymerization catalyst which has remainéd.
active, depoiymerization of the copolymer or an increase in
unstable end parts occurs. |
| Acgordingly, next, the crude POM copolymer which is a
polymerization'product_is prbvided for a decomposition and

.removal step of the unstable end parts after the catalyst
CQntainéd iﬁ'the copolymer is,neqtraliied or deactivated with
an organic or inorganiq basic compound sﬁch as alkylamine,

" alkoxyamine or hindered amine, or a h’ydroxide of ah a;kali metal
or alkaline earth-metal._ Then, the'copolymer so tregted is
heated in the presence.of.a basic compound, for example, the
'ébove-exemﬁlified compdund, and water or an alcohol which is
uséd in combination as needed, whereby unstable énd parts are
removed by decomposition. |

. Then,-to the POM.copolymer from which unstable end parts

.have been removed by decomposition in this way; suitable

additives are added to impaft the coppiymer with thermal

stability and long-term stability, and besides, depending upon



an Organic or inorganic basic compound such as al kyl ami ne, al koxyani ne or
hi ndered am ne, or a hydroxide of an alkali nmetal or alkaline earth netal.
Then, the copol yner so treated is heated in the presence of a basic
conpound, for exanple, the above-exenplified conpound, and water or an

al cohol which is wused in conbination as-3eeded, whereby unstable end parts
are renoved by deconposition. - Then, to the POM copolyner from which
unstabl e end parts have been renoved by deconposition in this way,

suitable a#@d pu¥pése| eraaditRs hadiERees éhreaNFUnNOMIg Wobhtsherariaded
stability and long-termstability, and besides, dependi ng upon

-3-  the & BAPRrtYeheOUSpSLFhét URELRAE LD P dite PERSE S FYELoWEE Dy t 0
i mpart the copolymer with desired properties, followed by nelt-kneadi ng,

wher eby a gleakti-iinead iRV vROSABY R sEabi 2DLea MM coplyed sustabse Hoxpar ed.
On the contrary, various investigations have been carried out to prepare a
stabiIizedethg%%g]h@@rigobgeﬁggggqically.
| On the contrary, varioﬁs investigations have been carried
out to prepare a stabilized POM copolymer more economically.
Examples of the known measures for the economical production
.include improvement'of a polymerizer, polymerization catalyst-
or the like in a polymerization step, an improvement in a
deactivator, dgactivating method or the like in a catalyst
deactivation step and an improvement_in a decompqsitidn
accelerator, a decompoéition and removal apparatus ih a
decomposition and removal step'of unstable enq parté.
However, any one of the above measures is only for a
specifib step so that improvements brbught by it spbntaﬁeously
have limitations. Tﬁere is accordingly a demand.for'the
‘provision of a mdre economical prbcesé for_thé'broduction of

a POM copolymer in consideration of the whole step from

polymerization ﬁntil final'stabiliza;ion of a POM copolymer.
Particularly, among the abbvé-described steps, the step. for the
dggqmposition and removal of unstable end_parts.reQuirés a

éu;béiééme opération for the tréatﬁent and needs much energy

for the treatment. If a POM copolymer can be provided for the



Exanpl es of the known neasures for the economical production include
L.nmprovenent of a pol ynerizer, polynerization catalyst or the like in a
polynerlzatlon step, an inprovenent in a deactivator, deactivating method
or the like in a catalyst deactivation step and an inprovenent in a
deconposition accelerator, a deconpositidn and renoval apparatus in a .
deconposition and renoval step of unstable end parts. However, any
one of the above nmeasures is only for a. specific step so that inprovements
brought by fiinadpetiebiddaationhatepl substanthallyTwethout &bheordingly a
demand for the provision of a nore econom cal process for the production

of a POM Gepompositioncandi gemetraln sabpt, henwesiteesety ecomomickydyrization
until final stabilization of a POM copolyner. Particularly, anong the

above- desceidvedtaigepas phedattpon atak e cdeea@A0suti OIF XN dxcAuBddin ©f
unstabl e end parts requires a cunbersone operation for the treatnent and

needs muchtgaeed@y¥ompositien ldrRPrERBYall $tép POV §8PRéyaBsatptdprparieded

for the -4- final stabilization

step subst é.rﬁiéﬁidualii‘ﬁlebrhﬁé) POM copolymer in the polymerization step
end/or catalyst deactivation step. 2As a method for the
improvement of the catalyst deactivation, it is known to
deactivate the crude POM cobolymer, which is a polymerization
product, by'pulverization from the vieﬁpeint of;heightening e
catalyst deactivation'efficiency and also a'subsequent
.decomposirion and'removal effieiency of unstable ends} From
such viewpoints, the pulverized copelymer with a shorter -
part:.cle size has been regarded to be preferable (JP -A-57-80414
and JP-A- 58 34819)

Still, as a result of investigation, the prev'ent inyentors
have found the:problem that, although such deactivation
treatment of the crude POM COpolymer by pulve_riz'atioh improves
the quality of the resulting POM copo‘iymer, but if the resulting
POM cepolymer is prpvided for a_stabilirationlstep, in which
the resulting copolymer is edded Qith a stabilizer, and then
melt-kneaded without a decompdsition and removal step of

unstable end parts, the resulting POM copolymer inevitably has

markedly inferior operability.



‘deconposition and renoval step, an extrenely econom cally. advantageous
production can be carried out. For exclusion of the deconposition and

: removal step, it is necessary to prepare a high-quality (crude) POM

copol ymer in-the polynerization step_gnd/or catal yst deactivation step. As
a method for the inprovenent of the catalyst deactivation, it is known to
deacti vate the crude POM copol ynmer, which is a polynerlzatlon product, by
pul veri zati f.r.o IR N htenln tal yst deactivation
efficiency g%d al rslc'lolt:'Jiaw‘?sd/ubsequen%l Sgc%%rcr% ﬁﬁﬁ’ﬂpi égl PE‘P‘F?'E?ency 0
% % zed co-ol ner a

unstabl e gngds. Fr
shorter “particl eoéeglzlé"ltcé}(y een ega » : A- 57 80414
- and JP- A: R8- 3481 S. & r-s | VEes atlon t he prevent

. |nvent0r§§§have %%J%dwt$ﬁpé¥¥ﬂﬁ%w#i : Al '(ﬁﬁﬂpi3§§9 AT i on
treat Ly e . copaty pu ver ati | the quallty
of thgq' ?esr&hél %gd%égﬁ%SB%A BT Etexqof‘)ét]h ?Jffztui’\'? a‘tig\p/ﬁeé Ter
provid fo I|L : step, in mhlch the resulting copolyner |s
add_ed dft éo g“ti}oa}? ,o’%ﬁté;' then nelt-kneaded w thout a deconposition and
renmoval step of unstable end parts, the resulting POM copol ynmer inevitably
has markedly inferior operability.

SUMMARY OF THE INVENTION
! \ f/_,-/" . .
An object of . - - esent invention is to provide an

extremely economically advantageous and simple process for

pr.. . . a stabilized POM copolymer suitable for practical

- ...use, ther-T akcoming the avae descrlbed problem.
Wi+ : oo 1ning the above object the present.

in save c.. ‘ied out a total investigation on the process
.irom a polymeriz. .on step of a POM copolymer until a |
stabilization ste. . As a result, it hes'been found that the'
pulverizatien of tie crﬁde POM-copolyﬁer, which is a
polymerizzation product, is- an importagt factor and the
aﬁe_Ve-de- -.:-r:tbed ‘object -can be attained by "app;.‘:'opriately
eentiolf :g.the particle size distribution of the copolymer.
f:_That lead:-to the.eempletion of the present inventien.

| ‘2mely., in the.preseﬁt inventién is a process for
.;roducing g stabili?ed oxymethylene copolymer, characterized

by pulverizing a crude oxymethylene copolymer discharged from



o5 As descri bed above, no effective and sinplified process

[err] producing a stabilized POM copoyners by  ___-lerk] A—RCM

copol yner for final stabil i zati on: stef]- TuistdHRET HAS BEEN
deconposition and removal step of unstable end arts REREAGED far |been
f ound. SUMVARY COF THE | NVENHb6EN obFEEt—0t— L el T ]

I nvention is to pI’OVI de an extrenely econom cally advantageous and .sinple
process for [err] a stabilized POM copol ymer suitable for practical use,

[err] [errd péeymdevLesesetd e i@t efatisfyindVihe [£61lowingng the above

object, the present. [err] have carried out a total investigation on
the processredsDfémeROs YT A u9Nos! ARk Fart R AR &Eﬁ'i:rﬂ'.ﬁh'th.oﬁ and
stabilization step. As a result, 1t has been found that the

pul veri zat | {m@f tAREoEs 1 E‘dé’é@éf\gﬁgﬁ%ﬂfhe‘é%ié@g fléa%f;@:kg b 7@t Ofing

product, is an inportant” factor escCri ect” can e'
at tai ned bytﬁé):i)rﬁé)it-aﬁﬁééfding the pulverized oxymethylene copolymer

together with a stabilizer substantially without a treatment
for stabilizing the ends of the polymer molecules by removing
the unstable eod parts by decomposition: |

(1) the average particle diameter is 0.3 to 0.7 mm,

(2) 3 to 20% by weight .of the particles h'ave.a diameter of
1ongei: than 1.0.'mm,

(3) 50 to 97% by weight of-the particles have a diameter of
0.18 to 1.0 mm, and |

(4) O to 30% by weight of the particles have_a dia.meter of
shorter than 0.18 mm

(the total being 100% by weight).

In other words, the invention is directed to a process for
plroducing an oxymettiylene co:.)o.iy.mer which comprises the steps
of polymerizing an oxymethjlené polymer, crashing a crude

. copolymer product into _'powdei' having tho size distributions
(1)',' (2), (3) and (4), deactivating the catalyst remaining in
the powder and 'melt.-kneading the powder with a stabilizer,
provided that the powder has not been t:éated to remove unstablé

terminals of the molecules by decomposing them. The invention
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controllng the particle size distribution of t he copolymer. That leads to
t he conpletlon of the present invention. Nanmely, in the present
invention is a process for producing a stabilized oxynethyl ene copol yner,
characterized by pulverizing a crude oxynethyl ene copol yner di scharged
from - -7=-6- a polynerizer knto a powder
satisfying the follomﬁng reqU|renents (1) to (4) of the particle size
distribution and simultaneously deactivating the polynerization catal yst

and then nwdedvendryides aUuhgehoactopXyoEbIYL £irg CE®| dsiBime Higgaiter
with a stabilizer substantially wthout a treatnent for stabilizing the

ends of thedmeRbyeaEiasty tRiibde shsmingiedpl e end parts by
deconposi tion: (1) the average particle dianmeter is 0.3 to 0.7 mm (2)

3 to 20% by weight of the particles have a dianeter of l-onger than 1.0 mm
(3) 50 to 97% by weight of-the particles have a dianeter of 0.18 to 1.0

m and  (4) GinAHk DEEPIION I anR B BRI BEOrhREeT of

The present invention Wiil hereinafter be described.moré.
Specifically.

First-, the (crude) oxymethylene copolymer (POM copolymer)
to'which.the present invention is applied is available by the
copolymerization'of, as a principal monomer, a qycliq acetal
such as trioxane-and, as a comonomer, a cyclic ether or cyclic
formal in the presence of a cationic active'ca£alyst.

The cyclic ether or cyclic formal employed here as a
comonomer is a cyclic compound conéaining at l?ast a pair of -
coupling carbon atom and oxygen atoﬁ. Examples include
ethylene oxide, 1,3-dioxolane, 1,3,5-trioxepane, diethylene
glycol formal, 1,4-butanediol formal, 1,3-dioxaﬁe and
propylene oxide. Among them, prefe:_:'réd coinor;omers 'afe ethylene
oxide, l,3-dioxolane, diethylene glycol formal and 1,4- _

-butanediol'formal. 'The comonomer is used in an amount of 0.1
to zd'mole%, preferably 0.2 to 10 mole%, relative fo the
trioxane which is a principal monomer.

Upon the production of the (crude) POM copolymer by the

copolymerization of such a monomer and a comonomer, an



shorter than 0.18 nm (the total being 100% by wei ght). | n ot her
words, the invention is directed to a process for producing an _
oxynethylene copol ymer which conprises the steps of polynerizing an
oxynet hyl ene pol yner, crushing a crude copolyner product into powder
“having the size distributions (1), (2),~-838) and (4), deactivating the
catalyst remaining in the powder and nelt-kneading the powder with a
stabilizer, provided that.the powder has not been treated to renove
‘unstabl e fadinaxidyofemployed catlioniloy chdadysdsiisg usiedmasTi@e i nvent i on
nor eover provides a nethod for stabilizing the oxxynethylene polyner by

conduct i ng pollymehdea tilomvecatiedyst. ExamplieBACEERheESERIIPHIONcatallfst
PREFERRED ENMBODI MENTS The present invention will hereinafter be

descri bed mmcdudep@ewiiscaklifls such afinalidédcof chsomtﬁ) cbﬁ;trmtdi;ﬂaa:imm

copol ymer (POVcopol yner)
phosphorus, arsenic and antimony, more partlcularly, boron
trifluoride, tin tetrachloride, titanium tetrachloride,
phosphorus pentachloride, phosphorus pentafluoride, arsenic
pentafluoride and antimony pentafluoride, compounds such as
complex or salt thereof; a prpfonid acid such as
trifluoromethanesulfonic acid and perchloric acid, esters of
a proton acid such as an ester of perchloric acid énd.a lower
aliphatic alcohol (ex. a tertiary butyl ester Af_perchloric
acid), anhydrides of a proton-acid,_especially a mixed |
anhydride of perchloric acid and é 1ower_alipha§ic carboxylic-
acid (ex. acetyl perchlorate), isopoiy acid, heteropoly acid
(for example, phosphomolybdiq acid), triethyloxonium_
hexafluorophosphate, triphenylmethyl hexafluoroarsenate and
acetYl hexafluoroborate.

Among them, boron trifluoride and a cooi‘dination compound
between boron trif.luoride' and an organic compound {(for example,
an ether) are most commonly used as catalysts. In addition,
sincé a proton acid such as heteropoly acid or isopoly acid has
high activity as a catalyst,nit easily'provides a high-quality

crude POM copolymer in a small .catalytic amount and is easily



to which the present invention is applied is available by the

~copol ynerization of, as a principal nmononer, a cyclic acetal such as

tri oxane and, as a conononer, a cyclic ether or cyclic formal in the
presence of a cationic active catal yst. The cyclic ether or cyclic
formal enployed here as a conononer is agcyclic conmpound contai ni ng at

| east a pair of coupling carbon atom and oxygen atom Exanpl es include

et hyl ene oxi de, 1,3-dioxol ane, 1,3,5-trioxepane, diethylene glycol formal,

1, 4- but anedie@lcthivarrla. 84d Qﬁéf‘éfaﬂé ﬂéf)éh)’fé‘@%d)?h:@ﬁaré@r&d&@@on
preferred conononers are ethylene oxrcF 1, 3-di oxol'ane, diethyl ene glycol

forml and cbobrymai! 89°8almbgifihg 11NenE0FRARERGE! BeliaCdalB1gBaTOUN Of
Q

0.1 to 20 nole% pre erab to 10 nole relative to the “tri oxane

~Wwhich is a Qﬁ.‘e‘&%‘eﬁ%r&ﬁ’@‘&@ﬁrcompoundyB% ?{Hitﬁ&%db’ftt%rbd?fno%eof.%ﬂé%) POM

copolymer by the copol ymeri.zation of such a nononer a cononorer, an-

Ch ey VB &Y BB R oGBhehAsbofoputed ettt alo U TR LR
catalyst, it is preferably added in an amount of 15 to 25 ppm
relative to the raw material monomers. It is desired to use
a monomer having a water content not higher than lO ppm in order
to obtain a high-quality crude POM copolyﬁer.'

For the adjustment of the molecular weight of the crude
POM copolymer available by copolymerization, it is also
possible to carry out polymerization, if necessary; by adding
a prepef amox:.rhtI of a suitable chain transfer agent, for example,
an acetal compound such as methylal or diokymethylene dimethyl
ether. |

Alternatively, it is possible to produce such a crude POM
copolymer in the presence of a hindered phenol eompound.which
is an antio#idant.f This method is effective for controlling
the oxidative destruction of the resulting POM copolymer during
polymerization or suépressing the oxidative destruction of the
‘POM copolymer caused by heating treatment in the subsequent
step, which makes it possible to provide the final
stebilization step with a high—quality-maintained POM -

copolymer. The crude POM copolymer so obtained is therefore



i nclude Lewi s acids such as halides of boron, tin, titanium phosphorus,
arsenic and antinony, nore particularly, boron trifluoride, tin '
fetrachloride, titaniumtetrachloride, phosphorus pentachloride,
phosphorus pentafluoride, arsenic pentafluoride and antinony

pent af | uori de, conpounds such as conplexd0er salt thereof; a protonic acid
such as trifluoronethanesul fonic acid and perchloric acid, esters of a
proton acid such as an ester of perchloric acid and a |ower aliphatic

al cohol (eprefiereblvacmphboyell ferethef ppesehtoinwenadbd), anhydrides of a
proton acid, especially a mxed anhydride of perchloric acid and a | ower
al i phati c carbofhei cruéeiROM eppodgmeyl canembehtopalgherisedoby wing the
heteropoly acid (for exanple, phosphonolybdic acid), triethyloxonium
hexaf | uor opbasphttienallypkaoyhmegiypmakxabkhdopeacessat Eogndxanpaeyl

hexaf | uor oborate. - Anong them boron trifluoride and a coordi nation
conpound kgthegnolfoaobatehf broebfeifAidusnpeb8ass; 6enBatRer( bgr meianpl e,
an ether) are nost conmonly used as catalysts. |In addition, since a

proton aci gosymBrazakebar 6POhE18CHALRI pbigeryzatidnhasFrbmgitnactivity as . a
catalyst, It easily provides a high-quality crude POM copolyner in a small
catalytic agBuBtraad vEew$Sint, generally-employed and preferred is the
 continuous bulk method.in which a liquid monomer is used and
‘a polymer is obtained in the form of a solid powdery mass with
the progress of the'polymérizatioﬁ. In this case, the -
polymerization can be conducted in the preseﬁce of an inert
liquid medium as needed. Examples of the polymerization
apparatus usable in the present invention include Ko-Kneader,
twin-screw continuous extrusion miker and twiq-puddle type
continuous mixer.
The process of the present invention is characterized.by
pﬁlverizing the crude PdM dopolymer, which has been obtained
aé described above, into a powder having a certain particle si'ze
distribution and simultaneously deactivating the
ﬁolymerization catalyst contained in the powder, and then
melt-kneéding the pulveiized POM copolymer together with a
stabilizer substantially without a treatment for stabilizing
the ends by removing the unstable end parts by decomposition.

Here,the POM copolymer so pulverized is required to



deactivated. It is therefore preferred to prepare a crude POM copol yner by
pol ynmerizing in the presence of a catalyst selected from such conpounds or
a mxture of two or nore of them Wwen a Lewis acid such as boron
trifluoride is used as a catalyst, it is preferably added in an anount of
15 to 25 ppm relative to the raw nmateri-dl-nononers. It is desired to use

a nononer having a water content not higher than 10 ppmin order to obtain
a high-quality crude POM copol ymner. For the adjustnment of the

nol ecul ar vedtgiEfprhehsacticite siQY aopelybRtisnptadteibyd Geaowy IR ZAti on,
it is also possible to carry out polynerization, if necessary, by adding

a proper amgging4pf a suitable chain transfer agent, for exanple, an acetal
conmpound such as nethylal or di oxynet hyl ene di nethyl ether.

Al ternatively, i1y StiROEid¥ayd DAV Sl il POMo appolmaer in the
presence of a hindered phenol conpound which is an antioxidant. This’

method is effectiye § alo 08t byl WbRght! 88 OXé U3h+VEcHESIHAGS | £ Qmd ter
resul ting POM copol yner during polynerizati'on or suppressing the

oxi dati ve 4ﬂ§tIdH§ékaHHntﬂ¥b mm,
(3) 50 to 97% by weight of the particles have a diameter

of 0.18 to 1.0 mm, and
(4) 0 to 30% by weight of the particles'have a diameter

of shorter than 0.18 mm

(the total being 100% by weight).

The above particle size distribution is found by the
present inventors, ae a result of an extensive investigation
with a view to satisfying both the quality, specifically the
amount of unstable ends, of the POM copolymer available by the
pulverination and deactivation of the catalyst; and
operability of tne stabilization step for melt-kneading the
pulverized POM copolymer together with a stabilizer, thereby
stabilizing the copolymer.

Among the above requirements, the upper limit (0.7 mm) of
the average particle diameter_ in (1) and the upper limit of the
ratio of the particles having a diametexr exceeding 1.0 mm in
(2) are important requirements meinly for determining the

quality of the POM copolymer. On the other hand, the lowest



POM’copol yner caused by heating treatnment in the subsequent step, which
makes it possible to provide the final stabilization step with a

hi gh-qual i ty-nmai ntai ned POM copol yner. The crude PCNIcoponner SO
obt ai ned i.s therefore . ' - 10-
preferably enployed for the present invesit2-on. The crude POM

copol ynmer can be copol yneri zed by using the conventionally known equi pnent
and process, for exanple, either of a batch or continuous process, or

either of mekit RO.B"RM)ZaEl @ReCavaRhhebphirtaeh ¥ MBiamaie@NinF(a,t hbe
i ndustrial viewpoint, generally-enployed and preferred is the continuous

bul k et hOtiowas\Mm&ﬂi@ bECHhE FOROSRSE Ithe Y5ttt fiths QNG TR diamelied ned
in the formof a solid powdery nmass with the progress of the

pol yner i Za%k%@edh.’ﬁgt D6 mRds (weana)ct&ﬁénﬁbbéﬁt 1%1@%} Qﬁecgaeyst@si the the
presence of an inert [|iquid nediumas needed. Exanples of

polynerizab aQ¢ 1 c3RRAhAVYR u§aﬁiﬁméﬂekh%mﬁﬁiﬁﬁnithVQnﬁBoﬁﬂ Eﬁ' d9 are -

Ko- Kneader; tw n- screm/cgntlnuous extrusion mxer and tw n- puSdIe type
important requirements mainly for determining the operability
in the stabilizing step by a stabilizer.

When the particle size exceeds the above particle size
distribution, for example, the average particle size exceeds
its upper limit or the ratiq of the particles having a particle
size longer than 1.0 mm exceeds i'ts_ upper limit, the resulting
puiverized.POMicopolymer_becbmes deteriorated in its quality,'
particularlyffhe-aﬁount of unstable ends increases, and a
stable POM copolymer which can be provided on thg.market cannoi:
be obtained only by stabilization with a stabilizer without a .
treatmenlt for stabilizing the ends by removing the uhsta_ble end
portions by decomébsition. On the other hand, when the particle
size is below the above particle size distribution. for
example, the average particle size is below its lowest limit,
the ratio of the particles'having a particle size longer than
1.0 mm is below its lowest limit, or the ratio of .the particles
shorter than 0.18 mm exceeds its upper limit, the operabilitﬁ

of the stabilization step by kneading with a stabilizer becomes

markedly inferior instead of satisfactory guality of the POM '



cont’'i nuous m xer. The process of. the present invention is
characterized by  pul verizing the crude POM copol yner, which has been

obtai ned as described above, into a powder having a certain particle size
di stribution and sinultaneously deactivating the polynerization catalyst
contained in the powder, and then nelt-kggadi ng the pul verized POM
copol yner together with a stabilizer substantially w thout a treatnent for
stabilizing the ends by renoving the unstable end parts by deconposition.
Her et he POM:oppbimerrsc ahatl i bezothesSdi€qilca®d €® economicallyspiodhyet he

particle size distribution prescribed belowin (1) to (4): (1) the
average paraistebilhsedepoyscédpslyfed. 7 MM (2) 3 to 20% by wei ght of
the particles have a dianmeter of longer than 1.0 nmm (3) 50 to 97%

by wei ght of thewpehtthéesohgytng th apEéw! tRé PrdBeiped PabFicP8Usize
(4) O to 30% by weight of the particles have a dianeter _
distribution which can satisfy both the better quality of the
POM copolymer and operability of the stabilization step is as
follows: | |
(1)’ the average particle diameter is 0.4 to 0.7 mm,
(2)' 5 to 15% by weight of the particles have a diameter
of longer than 1.0 mm,
| (3)" 60 to 95% by weight of the particles have a diameter
.of_O'..18 to 1.0 mm, and | ]

(4)' 0 to 25% by weight of the particles have a diameter

of shorter than 0.18 mm

.(the total being 100% by weight).
Upon pulverization as described above, no particular
limitétion is imp.osed on the pulverizer to be employed.

- Examples include rotarymill, hammer mill, .jaw crusher, feather
mill, rotary cutter mill, turbo mill and classifying type.
impact .pulver-iz_er. The particle size distribution can be
controlled by the rotation frequency of .a pﬁlverizer, clearance
or screen mesh aftached to a-pu’lverizér _and/or a shift attached
separat'elf as needed.

Upon deactivation of the catalyst contained in the crude



of shorter than 0.18 mm - (the total being 100% by weight).

The above particle size distribution is found by the present inventors, as
‘aresult of an extensive investigation wth a viewto satisfying both the
quality, specifically the anmount of unstable ends, of the POM copol yner
avai |l abl e by the pulverization and deactjguati on of the catal yst; and
operability of the stabilizationh step for nelt-kneading the pulverized POV
copol ymer together with a stabilizer, thereby stabilizing the copolyner.
Anong t he aPOMecomsiymeaneat sontreatiippal liyi knowi Guetlrod cain behempleyede
particle dianeter in (1) and the upper linmt of the ratio of the particles
havi ng a di mveils peeseadi hyvdnticom) iit ie2preferrap atandeneqivatient s
mainly for determning the quality of the POM copol yner. On the other
hand, the |gf£étted by using an aqueous solution of an organi@-or ihonganid. 3

my) of the average particle diameter in (1), the lowest linmt of the ratio
of the parthgses Saxpoend €yEi€d by triethylamine, triethanolamine,
sodium carbonate or calcium hydroxide as a deactivater, and
that, at the same time, the crude POM copolymer is pulverized
by wet pulveriz'ation into powder having the above—described
particle size distribution. Above all, it is preferred to add
the deactivator dn the way £from the position immediately before
the outlet of the polymerizer to the inlet of the pulverizer,
whereby a high quality POM copolymer can be ebtai_.ned.

After tﬁe" deactivetion of the catalyst and pulverization,
the POM copolymer is subjected to washing, drying and the like
as needed. '

In the present invention, a high quality POM copolymer
with less unstable ends can be obtained by deactivating the
catalyst of the crude POM copolymer, which is a polymerization
product, ae described above and at the same. t'ifne pulverizing
it into powder having a- certain b-article size distribution. It
is particularZ_Ly preferred to subject the resulting copolymer
having unstable end amount of 0.3 to 0.8 to the subsequent
stabilizing step. |

Incidentally, the term “"unstable end amount” of the POM



exceeding 1.0 nmin (2) and the upper limt of the ratio of the particles
having a dianmeter snaller than 0.18 mmin (4) are inportant requirenments
mainly for determ ning the operability in the stabilizing step by a
stabilizer. When the particle size exceeds the above particle size
distribution, for exanple, the average pal3- cle size exceeds its upper
limt or the ratio of the particles having a particle size |longer than 1.0
nm exceeds its upper limt, the resulting pulverized POM copol yner becones.

det eri or at esbgdLyner d8alddd/ner&fh et sAhh Yanidith 288 WHrnf1 dEHFEDLA wANP

I ncreases, and a stable POM copol yner which can be provided on the market

cannot  be i fasl @l thed oAl aladl Wridurt Beahid |detie iR iny?

treatment for stabilizing the ends by renoving the unstable end portions

by deconposind4knd o F&%fow%m%gglm& %le aOQ'{]%]ds@da gr%s%‘?u:ies ﬂeﬁelt% the

above particle siZe di'stribution, r = exanpl e, e avérage particle size

5_bel oW | i MRS el 100 WP dEel SO¥ Aol etERdIR ALl €

size longer than 1.0 nmmis below its | o\ ol e ratio of the
o ! 5 RSB 1SR 18 ERNSERSy SRt niAclhs bE R LY,
inferior i Qﬁ%é)faéafdéfca%g Bﬁsq'dﬂlniutt)ésqf cto%(?l.ilzﬁ(a\{l taking out of the
bottle, and then analyzing the amount of formal&ehydé
. decomposed and dissolved in the liquid. |

The pulverized POM copolymer which has been pulverized to
have a ceﬁtain particle size distribution as described above,
followed by deactivation treatment of the catalyst‘éontained
therein, is then melt-kneaded together ﬁith a stabilizer
substantially wifhout'a conventional treatmen? for removing
the unstable end parts by decomposition, whereby a stabilized
POM copolyﬁer can be obtained.

No particular limitation is imposed on the stabilizer
usable here. Any known stabilizer can be employed, but
generally, an antioxidént ;nd thermal stabilizer are used in
combination.

Examples of the antioxidant include 1,6-hexanediol-
bis[3-(3,5—di-t-butyl-4—hydroxyphenyl)propionate]. penta-
erythrityltetrakis[3¥(3,5—di—t;butyl-4-hydroxyphenyl)-

propionate], triethyleneglycol-bis[3-(3-t-butyl-5-methyl-4-



-13- copolyner so that it becones difficult to economcally produce a

stabilized POM copol yner. Wth the forgoing in view, the preferred-
particle size distribution which can satisfy both the better quality of

the POM copol yner and operability of the stabilization step is as

foll ows: (1)' the average particle-dganeter is 0.4 to 0.7 nm

(2)' 5to 15% by meight of the particles have a dianeter of |onger than
1.0 mm (3)' 60 to 95% by weight of the particles have a dianeter
0.18to 1.0 25% ht of th rficgcle ave a
di anet er gg}oxygpe§¥% ?%?%%ﬂ%iéﬁl %ﬂ¥ NPLRE xam%yggf?ﬁgg* g%f% gﬁDO@bby
wei ght) . n puI erizati on as_described above, no particular
limtation Fstﬁggs%ahg P¥E- YRRRANLA®) t 0 be enpl oyed. Exanpl es incl ude

rotarym ||, hammer aM/crusher feather. mll, rotary cutter mll,
turbo nill and dpﬁg@ﬂ%n £ iR Thepiel prablizer inwtudertrireiaeze

di stribution can be
compounds such as melamine and melamine-formaldehyde

condensate, poiyamides such as nylon 12 and nylon 6°10;
hydroxides, cérbonates, phosphates, acetates and oxalates of
an alkali metal or alkaline earth metal; and metallic salts of
a higher fatty acid such as stearic acidor a higher fatty acid
having a substituent such as a hydroxyl group.

To the POM copolymer of the present inventibn, various
additives can be added depending upon the purpose. Examples
inélude, weather-(or light—)resistant stabilizer,_lubricént,
nucleating agent, mold release agent..antistatic, dyestuff,
pigment, other organicihigh-molecular‘materials; inorganic or
organlc fibrous, plate or powdery fillers.

The melt-kneading with a stabilizer and the like is
generally carried out in an extruder.

Examples and comparative examples will ngw'be described.
It is obvious that the present invention is not limited to them.
Examplgs 1 to 5 and Comparative Examples 1 to 4

In each example, a twin-puddle type continuous
polymerizer was continuously fed with trioxane (containing 15

ppm or 8 ppm of water) and 2.5 wt.% (based on the whole monomer)

. of 1,3-dioxolahe, and polymerization was effected in ‘the



controlled by the rotation frequency of a pulverizer, clearance or screen
nmesh attached to a pulverizer and/or a shift attached separately as
needed. Upon deactivation of the catal yst contained in the crude
-14- POM copol yner, a conventionally known nethod can be enployed.. In
the present invention, it is preferred thdgt-deactivation'is effected by
usi ng an aqueous sol ution of. an organic or inorganic basic.conmpound
typified by triethylanm ne, triethanol am ne, sodium carbonate or cal ci um

hydr oxi d deact i d hat t th ti the de POM
ool yrer + BeRaRoER, pbsbOhgnaBrLsyiokses, of RnBRPRobRTREA RS PR T ne
bove-d i bed ticl ' di strjbution. Ab L1, it i f dt
2dd the deASEPRAISH BF EHELEERES WHIR i SRGNAMRF ) Ared SPHAL5E or €08 he
ohal 1ty PoveEEBe) Bl BB Rt s tharast £romthe QAR At ha P04 BF The

catal yst and_pul veri-zation, . the POM copol yner is subjected to washing,
drying and the pPprymerizgr-Wag subjected to wet pulverization or dry

" pulverization in a manner described below and at the same time,
deactivation treatmeﬁt of the catalyst was carried out,
followed by dehydrafion and drying; whereby powdery POM
copolymer having a particle size distribution as shown in Table
1 was obtained. The particle size distribution was cont:;olled
by changin§ the'rétation frequehcy of the pulverizer or size
or shape of the screen mesh. | )

ﬁet pulverization:

An aqueous solution containing 500 ppm of'triethylamine
was supplied as a catalyst deactivator to the outiet of the
polymerizeru While it was brought'into_contact with.the crude
POM copolymer just diScharged from the outlet to cause
déactivation of the catalyst, the resulting mixture was
introduced into a ball mill equipped with a screen mesh and
pulverized therein. The'slufry containing the poﬁdery POM
copolymer and the cataiyst deacti\{atqr was discharged from the
pulverizer and then introduced into a storage tank)_wherein

further deactivation was effected, followed by dehydration and

drying.



In the present invention, a high quality POM copolymer wth |ess unstable
ends can be obtained by deactivating the catalyst of the crude POM
copolynmer, which is a polynerization product, as described above and at
the same time pulverizing it -into powder having a certain particle size
distribution. It 1is particularly preferra8-to subject the resulting

copol ynmer having unstable end anobunt of 0.3 to 0.8 to the subsequent
stabilizing step. ~Incidentally, the term"unstable end anount” of the
POM . - 15- copol ymer as used herein
means an amun?r%fplf]bYen% zaae%jyocfle' inw. relative to the copolyner, said

Ut e ng et S BeabeoRaFaYOfet 0 Sag EEN SORPNEER LEo o 860
Cont el T 19, BT TR LA 0P8 0 MRS el 4 67
anal yzing t0e 39 BLehOLIR) SE S FESOIRPSES AL 4 aRutddt Witn
-water and aif,' followed by pulverization. The. ;powdery POM
cépolymer discharged from the pulverizer was then introduced
into a storage tank of an aqueous sblution containing 500 ppm
of triethylamine and was subjecf.éd to deactivation treatment,
: followéd by dehydration and drying. :

The powdery POM copolymer obtained in the above-described
way wés not subjected to- the conventional treatment for the
decompositioh"ahd rembval 6f ‘unstable end portions, but was
melt-kneadc_-:d in an extruder after mixed with, as a stabilizer,
0.5 wt.$ of pentaerythrityitetrakis[é-(3,5-di-t-buty1-4- |
hyd:oxyphenyl)propionate] and 0.1 wt.% of calcium si_:.earate,'.
whereby a stabilized POM copdlymer was obtained in the pellet
form. Thé evaluation res'_ults. are shown in Table 1.

Incidentally, the evaluation method and standards are as
folléws: | | |
[Thermal stability of stabilized POM]

The weight loss of thé stabilized POM copolymer (5 g) when

heated at 220°C for 45 minutes in the air is weighed and it is

indicated by a weight reduction ratio (%) per minute.



The "pul veri zed POM copol ymer whi ch has been pulverized to have a certain
particle size distribution as described above, followed by deactivation
treatnent of the catalyst contained therein, is then melt-kneaded together
with a stabilizer substantially w thout a conventional treatnent for
renmoving the unstable end parts by deconfosition, whereby a stabili zed
POM copol ymer can be obt ai ned. No particular Iimtation is inposed on
the stabilizer usable heré. Any known stabilizer can be enpl oyed, but
general |y, pExenidabdiley] and thermal stabilizer are used in conbination.
Exanpl es of the antioxi dant include 1,6-hexanediol - -

bi s 3- (3, 5- di ~t Bhuiy- 6£hydwomspBensh spr opi onate], penta-
erythrityltetrakis[3-(3,5-di-t-butyl-4- hydroxyphenyl) propi onat e] ,

triethyl enegl ycabbdesved (rd -the %i‘@trﬁthﬂtlon of the raw mater:.als
- 16- hydr oxyphenyl ) pr opi onate] and N - hexanet hyl enebi s( 3, 5- '

t-butyl - 4- hyE @ CoRPRIefednd dischdXd®! Esn@itide 6@%%1ﬁ£@a'ﬂ=6ﬁf

i nclude triazine
from the extruder at the time when a stabilizer is incorporated

in the powdery POM .copolymer and the resulting mixture is
melt-kneaded in_ an extruder .. They are evaluated in accordance
with the following four ranks A fo D;

| A: Both biting condition and discharged strands are stable.

B: Inferior bit.ing condition sometimes occurs and
fluctuations in the _thickness of the strands appear.

C: Fluctuations in the biting condition are slightiy'large,
fluctuai:ions in the thickness of étrands are lag:ge ar;d strand
bfeaking sometimes occurs.

D: Fluétuations in the biting .'condition are in-tens-_e and a
biting amount is totally low and no strands can be formed.

+ Motor load amplitude

Difference between the maximum and minimum current values
of the motor at the time of extrusion (unit: ampere)

- Difference in the fluctuations of the resin pressure

Differen-ce between the maximum and minimum values
indicated by the. resin manometer disposed immed:';atély

after the tip of the screw of the extruder (unit: kg/ cm?) .



conpounds such as nel am ne and nel am ne-formal dehyde condensat e,
polFyam des such as nylon 12 and nylon 6 [err] 10; hydroxides, carbonates,
phosphat es, acetates and oxal ates of an alkali nmetal or alkaline earth
metal; and netallic salts of a higher fatty acid such as stearic acid or a
hi gher fatty acid having a substituent &0ch as a hydroxyl group. To
t he POM copol yner of the present invention, various additives can be added
dependi ng upon the purpose. Exanples .include, weather-(or |ight-)resistant

stabilizer, |upqicant, nudleat]jng agent, mpl d rel gase [agent, antistatic,
dyestuff, piggggnt, other drganjc high-nol e¢ul ar_ mgtgrifals, inorganfc or .
organic fibroug @ gqtesd® . doglefy TH¥@Bs | :Tfe&mlt-kﬂeﬁdiﬁg M th a.
stabilizer andldlhe Ilike is | general Ty carriéd out i|n©ar] extruder:
Exanpl es and cppnpardtive exdanplles will now be descnibe [t is obv|]ous
that the presegi] inyentionljis npt limted t¢ them | Exgnples 1 to 5|and
Conpar ati ve Ex@pl eg 1u.._,tg 4 2 | I‘n._ qu@}e anpke, |agt i n- puddl e _type
continuous polgn®rijzeds May onfi nuaRIy el wi tir BoXane ®conta n{ng 15
ppmor 8 ppm ofS|watgr) and |2.5 W . % (based ¢n the whol § nononer) o
1, 3- di oxol ane, | ard—fgely-rerHzat+-pR—was—eif-ected—i-r—itie —
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-17 - presence of boron trifluoride or phosphonolybdic acid (supplied as
a nmixture with a conononer) as a catalyst. The crude POM copol yner
di scharged fromthe outlet at the end of the polynerlzer was_subiected to
wet pul verization or dry pulverization in a manne ‘
the same time, deactivation treatnment of2k-he c.*%h¥§$HEEk ,_ried out,
fol l oned by dehydration and drying, whereby powdery PG@E:;_,. T havi ng a
particle size distribution as shown in Table 1 Was=eHtained. The particle
si ze di striWnat ove vekaimntsol | ed by changing the rotation frequency of the
pul veri zer or size or shape of the screen nesh. Vet - pul veri zati on:

An aqueous solLuti Bnpeooessnfog pPOAREINGT at stabiyl2ed nexymeshgLenei ed as a
catal yst deactivator to the outlet of the polynerizer. Wile it was
brought i nteopenymest, WHdrddtRrdrzede byPpl ¢epok¥AB! aj tsiddli sehns gL ddeom t he
outlet to cause deactivation of the catalyst, the resulting m xture was

i ntroduced ¢didl yind¥| digbHdrili gt aVigdLynerdlRan ﬂ&&h 2 Pbwdds veri zed
therein. The slurry containing the powdery POM

satisfying the following requirements (1) to (4) of the

particle size distribution and simultaneously deactivating the
polymeriéation catalyst and.then:melt-kneading the pulverized
oxymethylene copolymer together with a stabilizer substatially
without a treatﬁent for stabilizing the ends by removing the
unstable end éarts by decomposition:

(1) the average'particle diameter is 0.3-to-Q.7 mm,

(2) 3 to 20% by weight of the éarticles have a ﬁiameter of

longer than 1.0 mm,

(3) 50 to 97% by weight of the particles have a diameter

of 0.18 to 1.0 mm, and |

(4) 0 to 30% by weight of the particles have a diameter of

) shortef thén 0.18 mm

(the total being 100% by weight).

2. The process for producing a stabilized oxymethylene
lcopolymer according to claim 1, wherein the pulverized
oxymethylene copolymer has 0.3 to 0.8% by weight (based on the
copolymer) of unstable ends.

3. The Process for prbducing a stabilized oxymethylene

W




copdl ymer and the catal yst deactivator was discharged fromthe pulverizer
and then introduced into a storage tank, wherein further deactivation was
effected, followed by dehydration and dry| ng.

-18 - Dry pul verization: The crude POM copol ymer di scharged from
the outlet of the polynerizer was introdkced into the pul verizer though a
l'ine which had been sealed hernetically to avoid the contact wwth water
and air, followed by pulverization. The powlery POM copol yner di scharged
fromthe pdopalymer sreordifig tor edaded 1 ottt @ ,a whisaédge thenlcraidean agqueous
solution containing 500 ppm’ of triethylam ne and was subjected to '

deact i vat i @xyimethylene, copollimeedisyoneystained vty Yolymerizatibre
powdery POM copol ynmer obtained in the above-descri bed way was nat

subj ect ed topniduetRE ieN then prelsenaleToRt af Piroton abIEDHROLHd @atalystwenval

of unstable end portions, but was nelt-kneaded in an extruder after m xed .

with, as a stebi|TH&€process for producing a stabilized oxymethylene
copolymer according to claim 1 or 2, wherein the crude
oxymethylene copolymer is oné obtained by the polymerization
conducted in the presence .of 15 to 25 ppm, based on the starting
monomer, of a Lewlis acid as the _catalyst.

5. The process for producing a staﬁilized oxymethylene
'copolymex.' according to any of claiﬁls 1 to 4, wherein the crude
oxymet'hylene copolymer is one obtained by the polymerization
conducted in"E-hle presence.of a hindered phenolic conipound.

6. The process for produc_ing a stabilized '.gxymethylene
copolymer according to- any of claims 1 to 5, wherein the crude
oxymethylene cdpolymer is one obtained by the polymerizatioh
of a monomer having a water content of 10 ppm or below.

7. The process for produc:.ng a stabllized oxymethylene
copolymexr accor_d_ing to any of claims 1 to 6, wherein the
pﬁlverizafion is conducte.d.by the wet pulverization method and
the deactivation treatment is conducted with an aqueous
solution of a basic compound as the deactivating agent for the
polymerization catalyst.

8. The process for producing a stabilized oxymethylene

o



0.5'Wm.%of pentaerythrityltetrakis[3-(3,5-di-t-butyl-4-

hydr oxyphenyl ) propi onate] and 0.1 wt.% of cal cium stearate, whereby a

st abil i zed POM copol yner was obtained in the pellet form -The eval uation
results are shown in Table 1. I ncidental ly, the eval uation nethod and
standards are as follows: [Thermal stat34ty of stabilized POM = The
wei ght loss of the stabilized POM copol yner (5 g) when heated at 220[err]
Cfor 45 minutes in the air is wighed and it is indicated by a weight
reducti on redpelfifiér peecotrditig.to claim 7, wherein tlie deactivation - 19-
[ Extrudabi lity] Biting of raw materials Qobserved are the biting
condi ti on ofrédtmemtvizatondadted byt adaingvhdideactndadingredaet foanthéi on

of stabilized POM fromthe extruder at the tine when a stabilizer is

i ncor por at egb1ymetivaPowl aiat A 1€ B tABIpbiALN Sfinbdiate IV BSESTES

mel t-kneaded in an extruder. They are evaluated in accordance wth the

following fews cutllet AokOthe polymer of the polymerizer and the inlet of
the pulverizer.

[
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A: Both biting condition and discharged strands are stable. B: Inferior
biting condition sonetinmes occurs and fluctuations in the thickness of the

st rands appear. . C. Fluctuations in the biting condigerare si1 ?F =X
| arge, fluctuations in the thickness of strands are | ﬂwaﬁaﬁgﬁ

br eaki ng soneti mes occurs. D: Fluctuations in the ting 10
intense and a biting anount is totally |low and no strands can be forned.
* Motor |oad anplitude . Difference between the naximum and ni ni num
current val ues of- the notor at the time of extrusion (unit: anpere)
* Difference in the fluctuations of égfs,i,ﬂ&,lgressure D fference
bet ween t he maxi mum and m ni num val u “**™di cated by the resin '
manonet er di sposed i mredi ately . after the tip of the screw of the

extruder (unit: kgl enl €T hkocrss FOR PRODUCING STABIIZED
|  OXYMETHYLENE COPOLYMER

To provide an economical process for producing an
oxymethylehe copolymer excellent in thermal stability, A crude
oxyméthylene copolymer discharged from a pblymeriz_er is
pulverized into a powder having a specified particie diameter
distribution and simultaneously the polymeriza'tion catalyst is
deactivated and then the pulverized pxymethylene _copblymer is
melt-kneaded togetﬁer with a stabilizer to obtain a stabilized
oxymethiriene copolymer substé.ntially without any treatment for
stabilizing the ends by rémovin_g the u-ns.table _end_ parts by

decomposition.

This Sheet Has Been Replaced




Wydt--we claimis: 1. A process for producing a stabilized oxynethyl ene
Zopol ymer; characterized by pulverizing a crude ox K Ter

di s¢charged from a pol ynerizer into a powder satisfgﬁ-g He 1L oL ova ng
requirenments (1) to (4) of the particle size distrfiQution and

si nul t aneously deactivating the polynerization catlallysg ZINGVtE®hA
mel t - kneadi ng the pul verized oxynethylede, copol yngr jtogether withlal-
stabilizer substatially wthout a treatnment for stjabrTizing the endd
renoving the unstable end parts RESSEIRTTN tion: (1) the
particle dianmeter is 0.3 to 0.7 nmm (2) 3 to 20% by wei ght of the
particles have a dianeter of | onger than 1.0 mm (3) 50 to 97%
by weight of the particles have a dianeter of 0.18:to 1.0 mm and
(4) 0 to 30BRECERS JIAR ARADVCING (STABRIL I7RR: QXMETHIENE {COPOLYMER short er
than 0.18 mm  (the total being 100% by wei ght).

by

" BACKGROUND OF THE INVENTION
Field of the Invention

The present invention relatgé to an economical 'p'rocess for
producing.an oxymethylene copolymer having excellerit thermal
stab:l._lity._

Description of the Related Art .

Since a ﬁolyoxyme_thylerie copolymer (which may hereinafter
be é.bbreviatéd as "POM copolymer”) has excellent inéchanical
pro_p'ez':t‘ie.s, héat resistance, chemig:a.l resista.nge, _eléc':trit:al
properties and sliding properties- and at the same time has -
excellent moldability or -foﬁnab'ilitjr, it is used as an

: engineerin'g plastic for a wide variety of applicatipns_ such as
machine parts, automob:l.le" pai:'ts or eiectrical/ 'elect;onic
parts. _

it is known that a stabilized POM copolymer provided for
practical use is generally produced ix-xl accordaﬁce with a
process as described below.

First, a crude POM copolg_mef.is- _otﬁtainé@ by using as a
principal monomer, a cyclic acetal such as trioxane and, as a

comon'omer,. a cyclic acetal or cYciic ether having an adjacent



2. The process for producing a stabilized oxynethyl ene copolyner according

t v cLa|ﬁ11 wherein the pulverlzed oxyﬁ@thylene copalyner _has 0 3 to 0.8%
by melght (based on the copolyner) of unstable endsFEE[A&}mmgerﬁnﬁgﬁﬁs for
produci ng a stabilized oxynet hyl ene

-22- copol ymer according to claim1l or 2, wherein yl ene
copolyner is one obtained by the polyner+kation con egence
of a proton acid as the cat.al yst. 4. The process

stabilized oxynethylene copolynmer according to claijm1l or 2, mhereln t he

crude oxynethyl ene copolymer is one obtained by th

conducted. in the presence of 15 t°'34?91H§A- @fsed on the starting nonomer,
e

of a Lewis acid as the catal yst. process for producing a
stabilized oxynethyl ene copolymer according to any of clainms 1 to 4,

wherein the crude oxy fd by the
pol yneri zati on conducﬁwm}%ﬁdﬁégi‘ﬂmﬁg phenol i ¢ conpound.

To pﬁovi&e an economical process for producing an
oxymethylene -oop.olymor excellent in thermal stability, A crude .
oxymethylene copolymer discharged f;om a oolymeriger is
pulverized into a powder‘having'o'specified.particie diameter
distribution ond simultaneously ghe polyrnerizai:ion catalyst is
deactivated.and then the pulvori;ed.oxymethyiene copoiymer is
melt-kneaded togetlier with a stabilizer to obtain a stabilized
ox'ymeth-yiene copolymer substantially without any treatment for
stabilizing the ends by removing the unstable end parts by

decomposition.



6. The process for producing a stabilized oxynethy : -y cor di ng
to any~of~clains 1 to 5, wherein the crude oxynet Mim i|s one -
obt ai ned by the polynerization of a nononer havinpj R water conte of 10
ppm or bel ow. 7. The process for producing a stab |Id§ lfene
copol ynmer according to any of clains 1 to -§- Wherelnlthe "pulverizpation is
conducted by the wet pul verization nethod and the|de ' . ment
i s conducted with . an aqueous solution of a basic ,onpound as t he af

greggb'c:/ﬁ;' ggas%ze% %gein?§y¥g§ ;[:l thES‘%leS the follow ngr ocess for

| conduct e SYLERRELEL LNt L PE pa et Tote sEe g R b Gr AR

cat al yst bet , before the utI t for the pol yner

e hor s oLt A5 RRERY ARG §RELYa0thel GoriBerisbtion BaehlgsRuh
then melt-kneading the pulverized oxymethylene copolymer

together with a stéb;i.lizer .substantially_ without a treatment
for stabilizing the ends of the polymer molecules by remdving
the unstable end parts by decomposition: '
(1) the average particle diameter is 0.3 to 0.7 mm,
(2) 3 to 20% by weight of the particles have_ a diameter of
lohger than 1.0 mm, | |
(3) 50 to 97% by ﬁeight- of- f.-he particles have a diameter of
0.18 to 1.0 mm, and
(4) O to 30% by weight of the particles have a diameter of
sho.rter than 0.18 mm
(the total being 100% by weight).
In other words, the invention is directed to a process for
\ ~ producing an oxymethylene c°p61ymer which comprises the steps
of -polymeri-zing an oxyme-thylene'polymer,—% a crude
copolymer pioduct into powder having fhe size distributions'
_(-1)'.. (2), (3) and (4), deactifrating the catalyst remaining in
the powder and melt-kneading the powder with a stabilizer,
provided that the powder has not been treated to remove unstable

terminals of the molecules by decomposing them. The invention



