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DESCRIPTION
PROCESS FOR PRODUCING STABILIZED OXYMETHYLENE COPOLY_MER :

BACKGROUND OF THE INVENTION

- FPield 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 h_ereinafté:_:
be ébbreviatéd as ;'POM copolymer”) has excellent mechanical
propér‘éies, heat resistance, chemical resistarnce, electriCai
properties and siiding properties and at the same time has |
excellent moldability or -formability, it is used as an
engineering plastic for a .wi.de variety of applications guch 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 cyciic ether having an adjacent
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carbon atom;'adding thereto, depending upon the purpose, a

chain transfer agént for the regulation of the polymerization
degree; a_nd then copolymerizing in the presence. of a cationic
actiire catalyst. 1In geheral, such a crude POM copolymer
contains a large amount of unstable end parts. When heat is
applied to the polymerization catalyst which has remaine.d.
active, depolymerization 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
c'ontainéd iﬁ'the copolymer is ,neqtralizéd or deactivated with

an organic or inorganic basic compound such as alkylamine,

" alkoxyamine or hindered amine, or a hydroxide of an alkali metal

or alkaline earth metal.. Then, the copblymer so trea.ted is
heated in the presence of .a basic compound, for example, the
'ébove-exem.plified compdund, and water or an alcohol which is
uséd :Ln 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 impai:t the copolymer with thermal

stability and long-term stability, and besides, depending upon
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the purpose, various additives or reinforc-ing agents are added
to impart the copolymer with desired properties{ followed by
melt-kneading, mhereby a stabilized POM copolymer suitable for
practical use is.prepared. | |

On the contrary, various 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, deactivating method or the like in a catalyst
deactivation step and an improvement in a decompo_sition
accelerator, a t_iecomposition and removal apparatus i'n a
decomposition and removal step ‘of unstable emi parts.
However, any one or the above measures is only for a
specific step so that improvements brought by it spontaneously

have limitations. There is accordingly a demand for the

‘provision of a more economical process for the production of

a POM copolymer in cons:Lderation of the whole step from
polymerization until final stabilization of a POM copolymer.
Particularly, among the above-described steps, the step. for the
decomposition and removal of unstable end parts requires a
cumbersome operation for the treatment and needs much energy

for the treatment. If a POM copolymer can be provided for the
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final stabilization #fep subsfanfially without the
decomposition and rempval step, an exfremely economically.
adVantagéous p:oduction can be carried out. For ekclusion of
the 'decoinpo'sitiOn and rem'o.\'ral step, it is necessary to prepare
a high-gquality (crude) POM copolymer in the pblymerizatipn step
énd/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'pulve;ization from the vieﬁpbint of;heightening é
catalyst deactivation'efficiency and also a'subsequent
.decomposifion and'removal effidiency of unstable gnds} From
such viewpoints, the pulverized copblymer with a shorter
particle size has be-en'regarded to be preferable (._JP-A-57-80'414
and JP-A-58-34819). " |

Still, as a result of investigation, the prev'ent inyentors
have found the:pfoblem 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 cdpolymer is prpvided for a_stabiliéationlstep, in which
the resulting copolymer is édded Qith a stabilizer, and then
melt-kneaded without a decompdsition and removal step of
unstable end parts, the ;r.'esuiting POM copolymer inevitably has

markedly inferior operability.
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As ' - cribed above, no effe¢tive‘énd_simplified process
L ec rically producing a stabilized.POM copo

. TOv; : a POM copolymer for a stabilization step

- -without a decompositio d removal step of unstable end pérts

he soufar~begﬁ,fouﬁd.

SUMMARY OF THE INVENTION

S ) f/_,-/ . .
An object of . - - esent invention is to provide an

Tt

extremely economically advantageous and simple process for

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

" ....use, ther- a;gpming,the'abqve—described problem.
Wit . .~ # ining 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 hés'been found that the
pulverizatibn of tie crﬁdé POM-copolyﬁer, which is a
polymerizzation product, is- an importagt factor and the
aﬁé_Ve-de- -.:ribed ‘object -can be attained by "app;.‘:'opriately
c?ntiolf :g.the particlé size distribution of the copolymer.
f:_That léad:-to thelébmplétion of the present inventiqn.

: ‘2mely., in thé.preseﬁt inventién is a process for
.éroducing g stabili?ed oxyméthylene copolymer, characterized

by pulverizing a crude oxymethylene copolymer discharged from
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a polymerizer into a powder satisfying the following
reqﬁirements (1) to (4) of the particle size distribution and
simultaneously deactivating the polymerization catalyst and.
then'melt-kxlieading 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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moreover provides a method for stabilizing the oxxymethylene

polymer by conducting the above shown step.

DETAILED ﬁESCRIfTION OF THE PREFERRED EMBOD_IMENTS

The present invention Wi.il hereinafter be described moré.
Specifically.

First-, the (crude) oxymethylene copolymer (POM copolymer)
to which .the present invention is applied is available by the
copolymeri’zation' of, as a principal monomer, a c_ycliq acetal
such as trioxane-and, as a comonomer, a cyclic ether or cyclic
formal in the presence of a cationic active 'ca'.l:aJ_.yst.

The cyclic ether or cyclic formal employed here as a
comonomer is a cyclic compound cont.':aining at l?ast a pair of :
coupling carbon atom and oxygen atoﬁ. Examples include
ethylene oxide, 1,3-dioxolane, 1,3,5-trioxepane, diej:hylene
glycol formal, 1,4-butanediol :Eormal, 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 20 ‘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



-8-

ordinarily emplofed cationic catalyst is used as a -
polymerization catalyst. Examples of the .cationic catalyst
include Lewis acids such as.haiides of boroh, tin, titanium,
pbosphorus, arsenic and antimony, more particularly, boron
trifluoride, tin tetrachloride, titanium tetrachloride,
phosphorus pentachloride, phosphorus pentafluoride, arsenic
pentafluoride and antimony pentafluoride, compounds such as
complex or salt thereof; a prptonid acid such as
trifluoromethanesulfonic acid and perchloric acid, esters of
a proton acid such as an ester of perchloric acid and.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 a 1ower_aliphatic 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 cootdination compound
between boron trif.luoride' and an organic compound {(for example,
an ether) are most commonly used as catalysts. In addition,
sinca 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
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deactivated. It is therefore preferred to prepare a crude POM
copolymer by polymerizing in the presence of.a catalyst
selected from such compounds or a mixture of two or more of. t'hem.
When a Lewis acid-such as boron trifluoride'is used as a
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 copolyxﬁer. '

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

Alternatively, it is possible fo produce such a cr_ude POM
copolymer in the presence of a hindered phenol éompound which
is an antio;:idant..' 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
st;bilization stép with a high—quality-maintained POM -

copolymer. The crude POM copolymer so obtained is therefore
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' preferably employed for the present invention.

The crude POM_ copolyﬁer can be copolymerized by using the
conventionally knowh equibment and procgsé, for example,
either of a batch or continuous process, or either of melt
polymerization or'meit'bulk polymerization. From the -
ind_ustrial viewpoint, generé.],ly-,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
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satisfy the parti.cle size distribution prescribed below in (1)
to (4): | |

(1) the average pa;ticle diameter is 0.3 to 0.7 mm,

(2) 3 to 20% by weight of the particles have a diameter
of longer than 1.6 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 diameter exceeding 1.0 mm in
(2) are important requirements meinly for determining the

quality of the POM copolymer. On the other hand, the lowest
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limit (0.3 m,m).of the average particle diameter in (1)', the
lowest limit of thé ratio of the particles having a-diameter
exceeding 1.0 mm in (2) and the upper limit of the fatio of the
.particl_es having a diameter smaller than 0.18 mm in (4) are
important requirements mainly for determinin_g’ 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
pulverized POM copolymer_becbmes deteriorated in its quality,'
particularlyffhe-axﬁount of unstable ends increases, and a
stable POM copolymer which can be provided on thg.market cannof
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 d_ist_ribution. for
example, the average particle size is below its lowest limit,
the ratio of thé 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 operabilitﬁr
of the stabilization step by kneading with a stabilizer becomes

markedly inferior instead of satisfactory guality of the POM '
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copolymer so that it becomes difficult to economically produce

a stabilized POM copolymer.

With the forgoing in view, the preferred particle size-

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 0.18 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
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POM copolymer, a conventionally'known method can be employed.
In the present inventior;, if. is preferred that deactivation is
effected by using an agqueous solution of an organic or inorganic
basic combound typified 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.tiﬁe pulverizing
it into powder having a- certain b-article size distribution. It
is particular;y 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
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copolymer as used herein means an amount of formaldehyde inwt.%
relative to the copolymer, éaid amount being determined by
charging 1 g of a POM éopolymer to a closed pressure bottle
together with 100 ml of a 50% aqueous methanol.solufion
containing 0.5% of ammonium hydroxide, heating the resulting
mixture at 180°C for 45 minutes, cooling, 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-
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.hydroxyphenyl)propionate] and N,N’-hexamethylenebis(3,5-di-
t-butyl-4—hydroxy-cyahnamide).‘ o

Examples of the thermal.staﬁilizer include triazine
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
organic 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 w_t .% (based on the whole monomer)

. of 1,3-dioxolahe, and polymerization was effected in ‘the
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presence of boron trifluoride or phosphomolybdic.acid
{supplied as a mixture with a comonomer) as a catalysf. The
crude POM copolymer discharged from the outlet at the end of
the polyﬁerizer Qas 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.
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Dry pulvefization:

| The crude POM copolymer discharged from the outlet of th-e.
polymerizer was introduced into the pulveri.zer though a line
which had been sealed hermetically t'o airoid the cqntact with
-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.
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[Extrudability]

. Biting of féw'materialé-

Observed are the biting condition of the raw materials _

into an extruder and dischafged condition of stabilized POM
from the extruder at the time when a stabilizer is incorporated
in the powderf 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 biting condition sometimes occurs and
fluctuations in the_thickness of the strands appear.

C: Fluctuations in the biting condition are slightly large,
fluctuafions in the thickness of étrands are lg;ge and strand
bfeaking sometimes occurs.

D: Fluétuations in the bitingicondition are intensg 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
Differenée between the maximum and minimum values
indicated by the.resin'manometer disposed immediately

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



Table 1

Comp.EX.3

Ex.1 | Ex.2 | Ex.3 | Ex.4 | Ex.o | CompEx.1 | Comp.EX.2 Comp.Ex.4
Water content of monomer (ppm) 15 | 8 8 8 8 15 8 8 8
Catalyst  Kind | BFs | BFs | BFs | BFs .| HPA BF3 BF3 BF3 BF3
Concentration (ppm) 30 20 20 20 '] b 30 20 20 20
Pulverizing method wet wet wet dry wet wet wet wet dry
Particle size distribution
Average particle size 045 | 046 | 059 | 047 | 046 0.72 0.72 0.17 0.74
D>1.0mm . (%) 8 7 18 10 8 38 37 2 42
10mm>D>0.18mm (%) 4 70 77 72 69 57 58 43 55
0.18 mm>D (%) 21 23 5 18 23 5 5 . 55 3
Amount of unstable ends after _
deactivation (%) 078 | 068 | 070 | 0.85 - 0.68 1.10 1.07 0.68 1.10
Thermal stability of stabilized POM | 0:013 | 0.005 | 0.006 | 0.011. | 0.005 0.040 0.032 .0.005 | 0.037
Extrudability - .
Biting condition of raw material A A A A “A A A D A
Motor load amplitude 2 2 2 2 2 4 5 18 4
Fluctuation difference of resin :
pressure 3 3 2 2 3 5 4 17 5

BF3; boron trifluoride

HPA: phosphomolybdic acid

-oz-
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What we claim is:

1. 'A process.for producing a stabilized o#ymethylene
copolymer, characferized by pulverizing a crude oxymethylene
copolymer discharged from a polymerizer into a powder
. satisfying the follbwiﬁg requirements (15 tq (4) of the
parficle 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 pfbaucing a stabilized oxymethylene
e
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copolymer accordiﬁg to claim 1 or 2, whéréin the crude
oxymethylene copolymer is one obtained by the polymerization
conducted in the presence of a proton acid as the catalyst.

4. The process for prodﬁcing a stabilized oxymethylene

copolymer according to claim 1 or 2, wherein the crude

oxymethylene copolymer is one 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 stabilized oxymethylene

copolymer according to any of claims 1 to 4, wherein the crude

oxymefhylene copolymer is one obtained by the polymerization
conducted in'fﬁe presence.of a hindered phenolic coﬁpound.

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

7. The process fof producing a-stabilized'oxymethy;ene
copolymexr accor@iﬁg to any of.claimé 1l to 6, whereiﬁ the
pﬁlverizafion is conducte.d.by the wet pulverization method and
the deactivation treatment is conducted with An agueous
solution of a basic compound.as the deactivating agent for the
polymerization catalyst.

8. The process for producing a stabilized oxymethylene

o
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copolymer according to claim 7, wherein the.deactivatioﬁ

treatment is conducted by adding the deactivating agent for the
polymerization catalyst between thé point immediately before
the outiet for the polymer of the polymerizer and the inlet of

the pulverizer.

—
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