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PROCESS FOR DEACTIVATING CATALYST CONTAINED IN

OXYMETHYLENE COPOLYMER AND PROCESS FOR PRODUCING

STABILIZED OXYMETHYLENE COPOLYMER

BACKGROUND OF THE INVENTION

Field of the Invention:

The present invention relates to an efficient

process for deactivating a catalyst contained in an

'oxymethylene copolymer obtained by polymerization

and also an economicél process for producing an

oXymethylene copolymer having excellent thermal

stability.

Description of the Related Art:

Since a polyoxymethylene copolymer (which may

hereinafter be abbreviated as "POM copolymer”) has

excellent mechanical properties, heat resis

chemical resistance, electrical properties

tance,

and

sliding properties and at the same time has

excellent moldability or formability, it is

used as

an engineering plastic for a wide variety of

applications such as machine parts, automobile parts

or electrical/electronic parts.
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herei nafter be abbreviated as "POM copol yner") as excellent nechani cal
properties, heat resistance, chem cal resistance, electrical properties
and sliding properties. and at the sanme tinme has' excellent noldability or
formability, it is used as an engineering plastic for a wide variety of
applications such as machine parts, autonobile parts or

el ectrical/electronic parts. ' -2- -2-

It is known that a stabilized POM copol ymer provided for practical use is

general |y produced_in, accordanc ith a _pro S cri bed bel ow.
First, a crude POVEEopd &ﬁ’é?w?‘s t&b‘?\l\gl ﬁe&‘{)‘ﬂpfgiFﬁ? éﬁﬁacﬁrﬁ YB&F nononer,
a cyclic acetal, such _as trioxane and, as a conononer, a cyclic_acetal or

cyclic eth®F 8d ZRPTHLREH Bt bBfCatich) I&RELIG LY hBFedRced pdRdi ng

upon the purpose, a chain
accordance with a process as described below.

First, a crude POM copolymer is obtained by
using, as a principal monomer, a cyclic acetai.such
as trié%ane and, as a comonomer, a dyclid acetal or
cyclic ether having an adjacent cﬁrbon atom; adding
thereto, depending upoﬁ the pufpose, 5 chain ' |
transfer agent for the regulation of the
polymerization degree; and then copolymerizing in.
the presence of a cationic active catalyst. 1In
general,.such a crude POM éopolymer contains a large
amount of unstable end parts. When heat is applied
to the copolymer with fhe polymerization catalyst

- . contained thérein being still active, |
depolymerization of theicopolymer qr'an 1ncrea§e in
uﬁstéble end parté occurs.

Accordinély, thegcrude POM copolymer, which
is a polymerization product, is provided for a
decomposition and rgmdv?l step of the unstable end
éarts after the catalysi contained'in_the cbpolymer
is neutralized or deactivafedlwith an organic or
inorganic basic COmpounﬁ such as alkylamine,

‘alkoxyamine or hindered’amine, or a hydroxide of an



transfer agent for the regulation of the polynerization degree; and then
copolynerizing in the presence of a-cationic active catalyst. In general,
such a crude POM copol yner contains a | arge anount of unstable end parts.
When heat is applied to the copolynmer with the pol ynerization catal yst
contained therein being still active, depolynerization of the: copolyner
or an increase in unstable end parts oc€dirs. Accordingly, the
crude POM copol yner, which is a polynerization product is provided for a

Cararyes cORPRS FEBNELOE, Ml te WUNOR. Bkl DOEbREl heli®u
oot o PG SRSLERIRPTY RUhBE SLOMRD PresdliETe
basig compound, for example, the above-exemplified
compound,_and water or an alcohol which is used in
combination as needed, whereby unstable end parts
are removed by_decomposition.
To the POM copolymer from which unstable end
_parts have_been removed by decomposition, suitable
~additives are added to impart the-copolymef with
thérmai~stability and long-term stability and
-besides, variou; additi§es or reinfo;ping agents ére
added to impart the copolymer with desired'
properties, followed by melt kneading, whereby a
stabilize§ POM copolymer suitable for practiéal use
is'prepared. \
| Varibus investigétidns have been carried out
to prepare a stabilizéd POM copolymer more
economically. Examples of the known measures for
the economical production lnclude improvement of a
polymerizer, polymerizatioﬁ catalyst or the like in
a polymerization step, an improvement in a .
deactivatof, déacfivating method or the. like in a
catalyst deactivation step and an improvement in a

decomposition accelerator, a dedbmpoéition-and



alkali metal or alkaline earth metal; Then, the copolyner so treated is
heat.ed in the presence of a basic conpound, for exanple, the
*above-exenplified conpound, and water or an al cohol which is used in

conbi nati on as needed, whereby unstable end parts are renoved by

deconposi tion. To the POM copol yner from which unstable end parts
-have been renpved by deconposition, suitfble additives are added to inpart
‘the copolymer with' thernmal stability and long-termstability and besides,
various additives or reinforcing agents are added to inpart the copol yner
‘Wi th desired roperties, followed b | t kneadi ng, whereby a stabilized
-PGwcoponmﬁeéh gEMQPqéﬁagH%nQEaFﬁﬁs ike PeEEQﬁF°mP°3&t19§H%ﬂ%

i nvestigati ons have been carried out  to prepare a stabilized POM copol yner
nore econom&BPYSL BLeR ef ¥matrRbloRRFeBEEEs for the econonical
production include inprovenent of a .%olynerizer, pol ymeri zation catal yst
or the like in a pén@edneapifortike epbosie imparsvaashtisnoaly for a

specific étep'so that improvements brought by it
haveilimitations.. There is accordingly a demand for
the provision of a more economical process for the
production of_a POM copolymer in cbnsideration of
the whole stephfrom polymerization untii
stabilization of a POM copolymer. Particularly,
amonglthe-above-desqribed.steps; the step for the
decomposition and removal of unstable‘end_ﬁarts

" requires a cumbersome operation and needs much.
energy fof_the treatment. If a POM copolymer can be
provided for the final stabilization step

- substantially without the.deqompOSition and removal
step, an economically advantageous production can be
carried out. For exclusion of the decomposition'and
removal step; it is necéssary to'prepare a high-
quality (crude) POM copolymer in the polymerization
step and/or catalyst deactivation stép.

- Particularly, the deactivating step of a

catalyst has an important meaning. - If the POM
copolymer contains less unstable end parts after the

deactivation of the catalyst, the final product has



deactivator, deactivating nethod or the like in a catalyst deactivation
step and an i nprovenent in a deconposition accelerator, a deconposition
and : -4- renoval apparatus or the like
in-a deconposition and renoval step of unstable end parts. ~ -Any one
of the above neasures is only for a specific step so that inprovenents
brought by it have linitations. There isSaccordingly a demand for the

- provision of a nore econonical process for the production of a POM

copol ymer i.n consideration.qf the whole step from polynerization until

st abi i zat iiél}PB?vg%gd\#%gﬁ&ﬁ'ﬁ%r?nﬁggﬁr&ﬁ%ﬁ??e 'angﬁgaﬂ?é”%ﬁméﬂd’escr i bed
steps, the st r th deconposition_and renoval of unstable end parts
requires a%iﬁge%gﬁnéiﬁaP&ﬁaﬁl%hatn&&ﬁ;maeﬁ-treatment step such

as stabilization can be simplified.

As a method for the improvement of the
catalyst deactivation, it is'known to.deactivate the
crude. POM copolymer, which is a polymerization
product, by pulverization from.the viéwpoint of
heightening a catalyst deactivation efficiency and
also a decomposition and removal efficiency of
unstable ends. From such viewpointé,'the'pulverized
copolymef with a "smaller particle size has been
regarded to be preferable (JP-A-57-80414 and JP-A-

.58-34819). More.specifically, discloéed in JP-A-58-
34819 is a means for efficient.deactivation of a
catalyst by pulverizing the crude POMﬁcopolymer,
which is a p&lymerization product, to 20 mesh or
.less,.thereby deactivating the catalyst.

As a result.of investigation, the prevent
inventors have found that such deactivation
treatment of the crude POM copolymer by
pulverization improves the quality of the resulting
fOM éopolymer, but if the resulting POM copolymer is
provided for a subsequent stabilization step._in

which the resulting copolymer is added with a



energy for the treatnent. If a POM copol yner can be provided for the final
stabilization step substantially w thout the deconposition and renoval
step, an econonically advant ageous production can be carried out. For
excl usion of the deconposition and renoval step, it is necessary to
prepare a high- quality (crude) POM copolynmer in the polynerization step
and/ or catal-yst deactivation step. “=6-Particularly, the deactivating
step of a catalyst has an inportant neaning. |If the POM copol yner
contains | e pieh 3.2 40§ RRLES ALl G adgacatogn of he catalyst,
the final product has I nmpr-oved S abllﬁty an urthernore, is
acconpani e ' adva ge. that the post-treatnent.ste uch as
stamIizat%&é@éﬁoggigﬁkﬂ?b?e&emova& st} aoﬁeﬂﬁég%%}eﬂé§$nprovenent(ﬁ
t he

parts, the resulting POM copolymer inevitably has
markedly inferior operability.

Descriﬁed specificélly,_fhe particle size
distribution of the pulverized material is important
in the deactivation step with a view to'ﬁatisfying
.both of (1) quality of the POM cbpolymer after the
catalyst deactivation treatment and (2) operability
upon melt-kneading with a stabilizer for
stabilization substantially without an end
stabilization treatmenf'(décomposition and removal
of unstable end parts). The operability of the
stabilization step has remained unsolved when only
by the particle size is decreased as the
conventional.method. Moreover, it is impossible to
obtain a.pulverized copolymer which can satisfy both
"of the above requiremenfs by using a pulverizer
known to date. |

As described above, no efféctive and
simplifie¢ proceés for economically producing a
stabilized POM copolymer bf providiﬁg a POM
copolymer for a final stabilizationﬁﬁtep without a

decomposition and removal step of unstable end parts



cat-al yst deactivation, it is known to deactivate the crude. POM copol yner,
which is a polynerization product, by pulverization fromthe viewoint of
'helghtenlng a catal yst deactivation efficiency and also a deconposition’
and renoval efficiency of unstable ends. From such vi ewpoints, the

pul veri zed copolymer with a smaller particle size has been regarded to be
preferable (JP-A-57-80414 and JP-A- 58-34819). Mre specifically,

disclosed in JP-A-58- 34819 is a neans for efficient deactivation of a

catalyst b lygri PON[coponner which is a polynerization
product, XIJZ)% Bsﬁzaloé‘ %ggsg ereby -deactivating the catal yst. As
a result of investigation, the prevent 1inventors have found that such

deactivation treatnment of the crude POM copol ynmer by pulverization
POM copol yrer e provi ded SOIIARY, 0 iR TRENTEON 'on Step, i which:
the resulting copolyner is added with a
The present invention has been completed with
the forgoing in view. An object of the present
invention is to provide an efficient process for
déactivating a catalyst in order to obtain a high-
quality POM copolymer and aa ecqnomically
advantageous and simple process for pfoducing a
stabilized POM copolymer suitable fog practical use.
With a view to attaining the abee object,
the bresent inventors have carried out a total
investigation on the process from a polymerization
step of a POM copolymer until a stabilization step.
As a result, it has been found fhat the
pulverization of the crude POM copolymer, which is a
polymerization product, is an important factor and
the above-described object can be attained by
pulveriéing the cruae POM copolymerxr by a suiltable
pulverizer, leading to the completion of the present
invention. |
In the presant invention, there is thus

provided a process for deactivating a catalyst



-6= stabilizer and then nelt-kneaded, w thout a deconposition and renoval
step of unstable end parts, the resulting POM copol yner inevitably has

mar kedly inferior operability. Descri bed specifically, the particle
size distribution of the pulverized material is inportant in the
deactivation step with a viewto satisfying both of (1) quality of the POV
copolynmer after the catalyst deactivatio®-treatnent and (2) operability
upon nelt-kneading with a stabilizer for - stabilization substantially

h d (d I f
Unst bl e ofpihypopY ﬁ{i%ﬁi%ﬁ%&%%iﬁg”@ﬁ%%t BeEey has
remai-ned unsol ved when zy t he rtlcle ﬁ 3? is decreased as the

Plebeizt ¥
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copol yner mhlch can satlsf% bot h . .
discharged from a polymerizer with a pulverizer

having the below-described structure and also
deactivating the polymerization catalyst with a
basic compound:

[Structure of Pulverizer]

a pulverizer having a stator-side element, a
rotor-side element; rotation drive means, an
inlet for the éubstance to.be pulverized and an
outlet provided with a screen mesq for the
pulverized substance, each of the stator-side and
rotor-side elements having pfojections
ihtermiitently'arranged so as to form one or moré
cohcentrié circles on a nearly circular base, and
the projeétions arranged to form the concentric
circle(s) on the rotor-side element being rotated
at a-predetermined clearance from the projections
arranged to form the concentrated circle(;) on
the rotor-side element upon the rotation of the
rotor-side element to make the pulverization
possible.

There is also provided a process for

' producing a'stabilized oxymethylene copolymer, which

This Sheet Has Been Replaced
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of .the above requirenents by using a pulverizer - known to date. As
descri bed above, no effective and sinplified process for economcally
producing a stabilized POM copol ymer by providing a POM copol ynmer for a
final stabilization step without a deconposition and renoval step of .
unstabl-e end parts ' -7- has so far been
f ound. SUMVARY OF THE | N¥ENTI ON The present
i nvention has been conpleted with the forgoing in view. An object of the
present inveniiQn is provide an efficient process for deactivating a
Catal yst | COPBEL LS MPAETRASAARAS” A SRy e LRbey fapehinaT
econom cal |
' éhe catalyst of which has been deactivated by the

above'method, together with a stabilizer,

substantially without a treatment for stabilizing

'the.ends'by removing the unstable end parts by

decomposition.

The 'invention provides, in addition, a

prodess for producing a stable oxymethylene

copolymer, which comprises the steps of polymerizing

an oxymethylene copolymer, pulverizing the copolymer

product mixture with the above shown pulverizer and

adding a basic compound to the mixture to deactivate

the polymerization catalyst.

Detailed description of the Invention:

The present invention will hereinafter be
described more specifically.

‘The (crude) oxymethylene copolymer (POM
copolymer) to which the present invention is applied
is available by the copolymerization of, as a
principal monomer, a cyclic acetal such as trioxane
and, -as a comonomer, a cyclic ether or cyclic formal
in the presénce of a cationic active catalyst.

The cyclic ether or cyclic formal employed



advant ageous and sinple process for producing a stabilized POV copol yner
suitable for practical use. Wth a view to attaining the above
object, the present inventors have carried out a total investigation on
the process froma polynerization step of a POM copol yner until a
stabilization step. As a result, it has been found that the .pulverization
of the crude POM copol yner, which is a {<ynerization product, is an
“inmportant factor and the above-described-object can be attained by

pul verizing the crude POV copol ymer by a suitable pulverizer, leading to
the conpl eg’P%ﬁeoPSt h‘éhﬁr8§§'rﬁn°‘l‘ﬁ€eﬁ-ﬁ Gh.cyclic C?HPPI‘\’é“})resent i nvention,
there is thus prOV|ded a process for deactivating a catal yst

-8- cont aitRAtAd N GxFHeifaTheac B0y nef, ciRking carbon atom

and oxygen atom. Examples include ethylene oxide,
1,3-dioxolane, 1,3,5-trioxetane, diethylene glycol
formal, 1,4-butanediol formal, 1,3-dioxane and
prdpylene oxide. Among them, preferred comonomers
.are ethylene oxide, 1,3-dioxolane, diefhylene glycol
formal and 1,4-butanediol formal. The comonomer is
used in an amount of 0.1 to 20 mole%, breferably 0.2
to 10 mole%¥, based on 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 ordinarily employed cationic
catalyst is used as a polymerization catalyst.
Examples of the cafionic catalystlinclude Lewis
acids such as halides of boron, tin, titanium,
phosphorus, arsenic and antimony, for example, bordp
trifluoride, tin tetrachloride, titanium
tetrachloride, phosphorus pentachloride, phosphorus
pentafluoride, arsenic pentafluoride and antimony
pentafluoride, compounds such as complex or salt
thereof, a protonic acid suéh'as |

trifluoromethanesulfonic acid and perchloric acid,



conprises pul verizing an oxynet hyl ene copol yner di scharged from a

pol yneri zer with a pulverizer having the bel ow described structure and
al so deactivating.the polynerization catalyst wth a basic conmpound:

[ Structure of Pulverizer] ~a pul verizer having a stator-side

el ement, a rotor-side elenent, rotation drive neans, an ~inlet for
t he substance to be pulverized and an -1loutlet provided with a screen
mesh for the pul veri zed substance, each of the stator-side and

tor-sid { t ttentl d t
Form one orSREREE of Ck BEAE “Bhud Guen a@n%&%s%”efcfﬂﬁ”ﬁggi, and
h t d taq, f th | e th
ot of - o do RFERBHO LT gt 0L & LoNEE Py &aew‘n’éé%qtiaiaﬁgm%mthe

prOJectlons arranged to formthe concentric circle(s) t he
stat or - si det @F&A&THY u Bﬁygh§§ﬁﬁﬁip§nﬂﬁr?hé°rlcr%?éPJm(ﬂﬁ@ygﬁéﬂe$o nake
the pul verization possi bl e.

of a proton acid, particularly a mixed acid
anhydride of perchloric acid and a lower aliphatic
carboleic acid (ex. acetyl perchlorate), isopoly
acid, hetéropoly acid (for example,'phosphbmoiybdic
acid), triethyloxonium hexafluorophosphate, |
triphenyimethyl hexafluoroarsenate and acetyl
hexafluoroborate.

Among them, boron trifluoride pnd a
coordination compound_between boron trifluoride and
an prganic compéund (for example, an ethér) are most
commonly used as catalysts. Since a proton acid
such as heteropoly acid or isopoly acid has high
activitjlas a catalyst, it easily provides a high-
gquality crude POM copolymer in a small amount and is
easilyldeaétivated. It is therefore preferred to
prepare a crude POM copolymer by polymerizing in the
presence df a catélyst selected from at least one of
such datalysts or a mixture of two or mbre of them.
When a Lewis ;did'such as boron trifluoride is used
as a catalyst, it is preferably aaded in an amount

of 15 to 25 ppm relative to the raw material



There is al so provi ded a process for producing a stabilized oxymnethyl ene
copol ynmer, which conprises nelt-kneadi ng an oxynet hyl ene
copolymer, the catalyst of which has been deactivated by the above

met hod, together with a stabilizer, substantially without a treatnent for
stabilizing the ends by renoving the unstable end parts by deconposition.
The invention provides, in addition, a -d2ecess for producing a stable
oxynet hyl ene copol yner, which conprises the steps of polynerizing an

Sheve hoaERPRER ST RIS g O R i b 1
deactlvate he p%%ﬂ?ﬁﬂga %”ﬁ?%ﬁé than 10 ppm in order to
obtain a high-quality crude POM copolymer.
| For the adjustment Af the molecular weight of
the crude POM copolymer available by |
copolymerizatlon, lt ;s also possible to carry out
polymerization by adding é proper amount of a
suitablé chain transfer agent, for example, an
aeetal compound such as metylal or dioxymethylene
dimethyl ether. . |
Alternatively, it is possible Fo produce such
a crude POM copolymer in the presence of a hindéred
phenol compound which is an antioxidant. The use of
the hindered phenol compound is effective for
controlling the_oxidative destruction of the
reéultinglPOM copol}me¥ during polymerization or
suppressing the oxidative destruction of the POM
'cobolymer caused by heating treatﬁent in the
subsequent step, thereby providing the final
stabilization step with a high-quality-maintained
POM copolymer. The crude POM copoljmer so obtained
is therefore preferably employed for the present
invention. |

The crude POM copolymer can be copolymerized



Detrai | ed description of the Invention: ' The present invention will
hereinafter be described nore specifically. The (crude)
oxynet hyl ene copol yner (POM copolynmer) to which the present invention is
applied is available by the copolynerization of, as a principal nononer,
a cyclic acetal such as trioxane and, as a conononer, a cyclic ether or
cyclic formal in the presence of a cati-ddi active catal yst. The
cyclic ether or cyclic formal enployed _

L0 o "R ORI g B BASL Sy RIS RIAL A | 5 o

ORI 23 s o e R R 0 S ML ool

preferred %ggggggﬂgﬁs process, or either of melt polymerization
or melt bulk polymerization. From the industrial
viewpoint, geherally—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
pbiymerization. In this case, the polymerization
can be -conducted in the presence of an ineft liguid
medium as néeded.. Examples of the pq}ymerization
apparatus usable in the preéent invention include
Ko-kneader, twin-screw continuous extrusion mixer
and-twin-puddle type continuous mixer.

The present invention is characterized by
pulveriiing a crude POM copolymer obtained as
described above in a Specific pulverizer and also
deactivating the polymefization catalyst contained
in the copolymer. |

The pulverizer used in the presenf invention
has.a stator-side element, a eror—side elemeht,
rotation drive meaﬁs, an inlet for the substance to
be pulverized and an outlet provided with a screen

mesh for the pulverized substance, each of the



are Ethyle

ne oxi de, 1, 3-dioxol ane, diethylene glycol forml and

1, 4- but anedi ol formal. The conmpnoner is wused in an anmpbunt of 0.1 to 20

nol e% preferably 0.2 'to 10 nole% based on the trioxane which is a

pri-nci pal
copol yner
ordinarily
catal yst.
hal i des of

exanpl e, bogr)ggr‘leggrr-itsj'.f#]%%ﬁ :a%l@n|Itjqrv¢]ofg?a§2%h?)%¥%83%r€s§etné%y ndg ?2% irggm/bri de,

phosphor us
and antino

protonic acid such as trifluoronethanesulfonic acid and perchloric acid,
one or more concentric circles on a nearly circular

nononer . Upon the production of the (crude) POM

by the copol ynerization of such a nononer and a conononer, an

enpl oyed cationic catalyst isldrsed as a pol ynerization

Exanpl es of the cationic catalyst include Lewis acids such as

for

l,orid hosph tafl i de, ' t af | 'd
RFO B8RS, 1S CTNBEARGS K RATAS SR AP ex 26 SAI E5%her eof , a

base, and the projections erranged to form the

concentric circle(s)'on the rotor-side element being

rotated at a predetermined clearance from the
projections arranged to form the concentrated
circle(s) on the rotor-side element upon the
rotation of the rotor-side element to make tﬁe
puiverization possible. The specific example of
this pulvefizer.hae a structure as.il}ustrated in

FIG. 1.

Brief Description of the Drawings:

FIG. 1 is a cross-sectional schematic view

illustrating ohe example of a pulverizer usable in

the present invention.

Description of Numerical Reference:

1 projection a;ranged so as to form a concentric
circle on a rotor-side nearly circular base

2 othef projection affanged so.as to form the
concentric circle on the rotor—side nearly
circular base

3 another projection arranged so as to form the

This Sheet Has Been Re{ilaced




esters of a proton acid such as an ester of perchloric acid and a | ower
aliphatic alcohol (ex. a tertiary butyl ester of perchloric acid),
anhydrides of a proton acid, particularly a m xed acid anhydride of
perchloric acid and a |l ower aliphatic carboxylic acid (ex. acetyl _
perchlorate), isopoly acid, heteropoly acid (for exanple, phosphonol ybdic
acid), triethyl oxoni um hexafl uorophosphat®- tri phenyl net hyl

hexaf | uor oar senate and acetyl hexafl uoroborate. Anong them boron

trifluoride an tdi hatj on. conpound between boron trifluoride and an
or gani c conpou%§§?%§9£gﬁnﬁ%fcﬁﬁ &Hngheangﬂﬁﬂsggﬁmﬁﬁﬂﬁlﬁsed as |
catal ysts. Sinc alp oton acid such as heteropoly acid or isopoly acid has
high activity® %ﬁFa%ﬁﬁ? it easily provides a high- quality crude POM
copolymer in a small amunt and is easily deactivated. It is therefore

preferred td FrHRT eShder RRATPEN 45 YhRE BRS®I ynerizing in the

5 projection arranged so as to form a conqentric
circle on a stator-side nearly circular base

6 other projection arranged so as to form the
concentric circle on the stator-side nearly
circular base

7 stator-side nearly circular base constituting a
portion of a housing

8 screen mesh .

.9 connecting'port of a driving force transmission
méchanism though rotation drive means (nét
illustrated)

10 inlet of a substance to be pulverized

1; outlet of pulverized substance

The pulverizer used in the present invention
will hereinafter be described with referencé to the
accompanying drawing.

In FIG. 1, projections 1)2,3 are
intermittently arranged so as to form 6ne or more
concehtric circles on a rotor-side nearly circular

base 4, while projections 5.6 are intermittently



presence of a catalyst selected fromat |east one of

m xture of two or nore of them Wen a Lewis acid such as boron

trifluoride is used as a catalyst, it is preferably added in an anount

15 to 25 ppmrelative to the raw materi al
-12- nononers. It is-desired to use a nononer having a water content not

hi gher than 10 ppmin order to

For the adjustnment of the nolecular weight of the crude POM copol yner
avai | abl e by copogénerizatibn, it is also possible to carry out

pol yner i zat3IgFaRge !
agent, for exanple, an acetal conpound such as netylal or dioxynethylene
ett@tor-side peasdyat¢ietylan bhaspoFsiwiiicho comositit utesh

di et hy

dhgad poofermnsemceritnicswingle (shaiont thesf er

a Portion of the housing of the pulverizer. The
rotor-side nearly circular base 4 is connected with
rotation drive.means (nof illustrated) through a
driving force.transmission mechanism 9. By the
driving force transmitted, the rotof-side nearly
circular base 4 rotates and the rotor-side
projections rotate with a predetermined clearance
against'tﬁe stator-side projections, which cause
impacf_blow at these projectioné, gr;pding between
the rotor-side projections and stator-side
projections, grinding between substances té be

pulverized, whereby puiverizatibn is performed. The

-substance to be pulverized which has been introduced

from the inlet 10 is pulverized by such a
pulverizing mgchanism and then discharged from the
outlet 11 through a screen mesh 8 which has been
disposed in the cylindrical shape.

In such a pulverizer usable in the present
invention, no particular limitation is imposed on
the number of the rows of the projéctions arranged
on the rotor-side and stator-side nearly circular

bases and the number of the projections on the same

such catal ysts or a

of

obt ai n a 1igi-gh-qual ity crude POM copol yner.



‘a crude POM copol ynmer in the presence of a hindered phenol conmpound which
I.s an antioxidant. The use of the hindered phenol conpound is effective
for controlling the oxidative destruction of the resulting POM copol yner
during polynerization or suppressing the oxidative destruction of the POM
copol ynmer caused by heating treatnment in the subsequent step, thereby
providing the final stabilization step vi7t-h a high-quality-maintai ned POV
copol ymer. The crude POM copol ynmer so obtained is therefore preferably

enpl oyed for the present invention. The crude POM copol ymer can be
C0p0|yneriggpcentrlc circle. It is however pqgferqgﬂLgﬁgg tohe _
conventional | y known equi prent and process, for exanple, either of a batch
or conti nlmgvsrd@@a%, 86 di ther20f pmsljepbipms iQmt eagh of three

rotor-side concentric circles and 15 to 40
projections on each of two stator-side concentric
ciréles, each arranged intermittently. When a
plural number of rows are arranged as described
above, itlis desired to arrange less projections on
the inner peripheral side and more projections on -
the outer peripheral side. Also when a plural
number of rows are arranged, it is not necessary_to
arrange the projections on the same a;is extending
from the center toward the outer periphefy and it is
possible to arrange them on different phases as
needed. _ |

Upon pulverization éf a POM copolymer by
uéing such a pulvérizer, it is preferred, in the
present invention, that the pulverizéd.POM copolymer
has é specific pa:ticle size distribution as
descfibed below. For this purpose, the screen mesh
8 preferably has a circular mesh opening having a
diameter of 2 to 6 mm or an oblong mesh opening
having a longer diameter of 10 to 30 mm and a
shorter diameter of 2 to 6 mm. The oblong mesh

opening which'has its longer diameter arranged



oranélt bul k pol ynerization. Fromthe industrial viewpoint,
general |l y-enpl oyed and preferred is the continuous bulk nmethod in which a
| iquid nononer is wused and a polynmer is obtained in the formof a solid
powdery mass with the progress of the polynerization. In this case, the
pol yneri zation can be conducted in the presence of an inert liquid nedium
as needed. Exanples of the polynerizati-ol8- apparatus usable in the present
i nvention include Ko-kneader, tw n-screw.continuous extrusion m xer and
tw n-puddl e type continuous m xer. The present invention is
char act eri ZeETReRGLEREaTdhgta thedePommudestiembtadbiddimedtion dekcribed
above in a specific pulverizer and also deactivating the polynerization
cat al yst cobhaei matornishe@nsperyed,. On the ThenpublerdfZethesed in the
present invention has a stator-side elenment, a rotor-side el ement,
rotati on drpaetirdks, sarei dibtther sidtes sahseartze be phdavertigeidzedtgad an
outlet provided with a screen nesh for the pulverized substance, each of
t he . clearance between the rotor-side projections
arranged at the dutermost circle and the screen mesh
8 contributes largely. The clearance of 8 to 15 mm
is preférred.
From the viewpoints of'deactivétion
efficiency of a catalyst, quality=of the POM
copolymer after the'deactivation of the catalyst,
simplification of the post.treatment step and
operabiiity, the POM copolymer so pulverized is
préferred to satisfy'the particle size distribution
prescribed below in (1) to (4). The pulverized
copolymer having such a particle size distribution
can easily be obtained by the pul#erization in fhe
above-described pulverizer.
(1) the average particle diameterubgiqgggms to
0.7 mm,
(2) 3 to 20% by weight of the particles having
a diameter of longer than 1.0 mm,
(3) 50 to 97% by weight of the particles

having a_diameter of 0.18 to 1.0 mm,

(4) 0 to 30% by weight of the particles having



-14-" stator-side and rotor-side el enents haV|ng proj ections
infermittently arranged so as to form one or nore concentric circles on a
nearly circular base, and the projections arranged to formthe concentric
circle(s) on the rotor-side elenent being rotated at a predeterm ned
clearance fromthe projections arranged to formthe concentric circle(s)
on the stator-side el enent upon the rotatg.on of the rotor-side elenent to
make the pulverization possible. The specific exanple of this pulverizer
has a structure as illustrated in FIG 1. Brief Description of the
Dr awi ngs: Bl diampsexr HssherteimnthasciPenkd immview jilustrating
one exanple of a pulverizer usable in

(the total being 100% by weight)

The above particle size distribution has been
found by the present inventors, as a result of an
extensive investigation with a view to satisfying
both thelquality, specifiéally the amount of
unstable ends, of the POM copolymer available by the
pulverization and deactivation of the catalyst; and
operability of the 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 mainly for determining the quality of
the POM copolymer. On the other hand, the lower
limit (0.3 mm) of the average particle diameter in
(1), the lower limit of the ratio of the particles
having a diameter exceeding 1.0 mm in (2) and the
upper limit of the ratio of the particles having a
diameter smaller than 0.18 mm in (4) are important

requirements mainly fdr determining the operability

in the stabilizing step by a stabilizer.



the present invention. Description of Numerical Reference: 1 projection
arranged so as to forma concentric circle on a rotor-side nearly
circular base 2 other projection arranged so as to formthe concentric
circle on the rotor-side nearly circul ar base 3 another projection
arranged so as to formthe . -15-
concentric circle on the rotor-side nearl29- circular base 4 rotor-side
nearly circular base 5 projection arranged so as to forma concentric
circle on a stator-side-nearly circular base 6 other projection arranged
so as to formthe Whe%oﬁbénﬂﬁ?¢%¢léyéiﬁﬁtﬁ§Qﬁ%ﬂ%rtgﬁd@bQXWIy

ci.rcul ar base
particle size distribution, for example, the average

particle size exceeds its upper limit or the ratio
of the.particles having a partiéle size longer than
1.0 mm exceeds its upper limit, the resulting
pulverized POM copolymer becomes deteriorated in its
gquality, parficularly the amount.of unstablé ends
increases, and it becomes difficult to obtain a POM
copolymer stable enough to be provided on the market
only by stabilization with-a stabiliéer without a
treatment for stabilizing the ends bz rémoving the
unstable end portions by decomposition. When the |
particle sizelis below the above particle sizé
distribution, on the other-hand, for example, the
average particle size is below its lower limit., the
ratio of the particl;s having a particle size longer
thanll.o mm.is below its léwer limit, or the ratio
of the particles shorter than 0.18 mm exceeds its
upper limit, the operability in the stabilization
step by kneading'witﬁ a stabilizer becomes markedly .
inferior iﬁstead of'satisfactofy guality of the POM
copolymer so that it becomes diffiqult-to
ecohomically produce a stabilized POM copolymer.

With the forgoing in view, the preferred



7 stator-side nearly circular base constituting a portion of a housing
8 screen nesh 9 connecting port of a driving force transm ssion

mechani sm t hough rotation drive neans (not - illustrated) 10 inlet of a
substance to be pul verized 11 outlet of.pulverized substance The
pul verizer used in the present invention wll hereinafter be described

with reference to the acconpanying draw3g In FIG 1, projections

1,2,3 are intermttently arranged so as to formone or nore concentric

circles of gatei@re dezB°u S FIbEYYn WREEN ol LELAHPobLRR © 6 are
intermttently o - 16- '
the better quality of the POM copolymer and
operability of the stabilization step is as follows:
(l)f the average particle diameter being 0.4
to 0.7 mm, |
(2)’ 5 to 15% by weight of the particles
having a diameter of longer than 1.0 mm,'
(3)' 60 to 95% by weight of the particles
having a diameter of 0.18 to 1.0 mm, |
(4)' 0 to 25% by weight of the particles
having a diameter of shorter than 0.18 mm
(the total being 100% by weight).

In the present invention, a method known to -
date can be adopted as a deactivation method when
the POM copolymer discharged from thé polymerizer is
pulverized as describéd above and at the same time,
the catalyst contained in the copolymer is
deactivated.

For example, the deactivation can be effected
either-by using a large amount or small amount of an
aquéous solution or solvent solution containing a
basic compound, or by bringing into contact ﬁith a
basic gas. - Any known basic substanéé is effective

as a deactivating agent usable in the form of an



arranged so as to formconcentric circle(s) on the stator-side nearly
circular base 7 which constitutes a portion of the housing of the

pul veri zer. The rotor-side nearly circular base 4 is connected with
rotation drive nmeans (not illustrated) through a driving force

transm ssion nmechanism9. By the driving force transmtted, the rotor-side
nearly circular base 4 rotates and the 42%-0r-side projections rotate with
a predeterm ned cl earance against the stator-side projections, which cause

i npact bl ow at thes§%${o¥gctions, grinding between the rotor-side
proj ect i on@HAGOUFaIHLUF IO D] BLLVERE FPLHAIRP bet REAMRIBSt ances to be
pul veri zed, whereby pul verization is perforned. The substance to be
pul veri zed 4BfF tRARas HFWBADLR r SERELQUS (M RAe CORRRURAS|.s QxldeSi.zed by
such a pulverizing nechani sm and then discharged fromthe outlet 11
t hrough a $Fr@&eax 8 Feémirsagddn sal tpoodd inoraanda i@didcal shape.
In such a pul verizer usable in the present invention, no particular
limtati onsSaltapofecamnalkali metal or an alkaline earth metal
and trivalent phosphorus compounds.
Examples of the amine compbund include
primary, secondary and tertiary aliphatic and
aromatic amines, such as methylamine, dimethylamine,
trimethylamine, ethylamine, diethylamine,
triethylamine, butylamine, dibutylamine and
tributylamine and alcohol amines corresponding
thereto (for example, triethanolamine), aniline,
diphenylamine, hetérocyclic amines and hindered
amines (various piperidine derivatives).
Ekamples of the alkali metal or alkaline
earth metal compound include inorganic weak acid
salts such as oxides, hydroxides, carbonates,
bicarbonates, phosphates, borates and silicates of
an alkali metal or an alkaline earth metal; organic
acid salts sth as acetates, oxalates, forﬁates,
benzoates, terephthalates, isophthalates, phthalates
and fatty acid salts; alkoxides such .as methoxide,

- ethoxide, n-butoxide, sec-butoxide and tert-butoxide

‘and phenoxides. Among them, hydroxides, carbonates



t he number of the rows of the projections arranged on the rotor-side and
stator-side nearly circular bases and the nunber of the projections on the
sane -17- concentric circle. It is
however preferred that the pulverizer has 4 to 20 projections on each of
three rotor-side concentric circles and 15 to 40 projections on each of
two stator-side concentric circles, eaci23arranged intermttently. Wen a
pl ural nunber of rows are arranged as described above, it is desired to
arrange | ess Bro'ections on the inner peripheral side_and nore projections
on the out®f péﬁﬁﬁ%rﬁF%ﬁ(ﬁ?lﬁfséﬁﬁwmrﬁfﬁﬁﬁQﬂY eNRBOYRA - rows are
arranged, it is not necessary to arrange the projections on the sane axis

ext endi ng F¥8RPfRsS cefit éha dbkaldhaatrdr opedldeet jngn@axthsmejaki bl e

to arrange themon different phases as
component here include lithium, sodium, potassium,

cesium, magnesium, calcium, strontium and barium,
with'lithium, sodium, potassium, magnesium and
calcium being preferred. Speéecific examples of the
particularly preferred compound include calcium
hydroxide, magnesium hydroxide, sodium carbonate,
calcium acetate, calcium stearate and celcium
hydrosttearate.

'As a solvent for preparing the deactivetbr;
water or an organic solvent is used. Exemples of
organic soiveﬁts include-aicohols such as methanol
and ethanol; ketones such as ethylketone and
acetone; aromatid'compounds such-es benzene, toluene
and xylene; and saturated hydrocarbons such as
cyclohexane, n-hexane and n-heptane. Particularly'
preferred is an aQueous solution.

As examples of a deactivator usable in the
ferm of a basic gae, ammonia and amine compounds ean
be cited. Amine compounds having a boiling point.
not higher than 150°C and represented by the formula
R,NH,, R,R,NH or R;R,R,N _{w,herei'n R,. R,, R, each

represents an alkyl or alcohol group having 4 or



needed. Upon pul veri zation of a POM copol yner by using such a

pul verizer, it is preferred, in the present invention, that the pul verized
POM copol ymer has a specific particle size distribution as described
bel-ow. For this purpose, the screen nesh 8 preferably has a circular nmesh
opening having a diameter of 2 to 6 mmor an obl ong nesh opening having a
| onger dianmeter of 10 to 30 mmand a sh®4t-er dianeter of 2 to 6 nm The
obl ong nmesh opening which has its |onger.di aneter arranged

- 18- perpendicularly to the circunferential direction of the rotor is
preferred. Q&ﬂ?ﬁquﬁHQ%la&PmﬁmﬁrﬁaPFQ§%F§¢§e of the substance to be

pul veri zed, - the clearance between the rotor-side projections
As the above-exemplified amine compound,

those having a relatively low-molecular weight and a
low boiling point are preferred in order to bring
them into contact in the gaseous form witﬁ a
resulting crude polymer, with those represented by
“the above formula wherein R, R, R; having carbon
atoms not greater than 2 being particularly
preferred. " Even in the:case of amines ﬁaving a
relatively high boiliﬁg point, it is also possible
to bring them into_contact in the.gasgous form with
.the dfude poljmer after diluted with a_carrier'gaé'
as ‘described Beléw.

'Ekamples of such an amine compound include
methylamine, dimeth&lamine, trimethylamine,
eihylamine;'diethylamine, triethylamine, butylamihe,
dibutylamine and tribufylamine and alcohol amines
corresponding thereto (for example,
.triethanolamine), with methylamine, dimethylamine
and trimethylamine being particularly preferred.

Thé-above-describéd basic gas may be used
either singly“or be brought into contact with the
resulting polymer'as-a mixed gas diluted with

another carrier gas. No particular limitation is



“arr.anged at the outernmost circle and the screen mesh 8 contributes

| argely. The clearance of 8 to 15 mm is -preferred. ) From t he

vi ewpoi nts of deactivation efficiency of a catalyst, quality of the POM
copol ymer after the deactivation of the catalyst, sinplification of the
post treatment step and operability, the POV copol ymer so pulverized is
preferred to satisfy the particle size di2%+ibution prescribed bel ow in
(1) to (4). The pulverized copolynmer having such a particle size

di stributiop _can easily be obtalned X t he pulverlzatlon in the
above-descr?ﬂ? v8P| e carri eﬁl% $heDARSBRE  pAD kR @TE &S el Shei ng
.. 0.3 to 2) 3 to 20@6by wei ght of the particles
havi ng pre§?ﬁ%ﬁ€terﬁﬁamﬁngérm4¥uﬂacéﬁﬁﬁ nitrogem)gas @nd7% by
wei ght of the_ particles having.a dianeter of -0.18 to 1.0 nm

(4) 0 to 309FBPTnREHRNIC tFRSPErLI cles having

Such a deactivator in the'liquid or gaseous
form may be added beforeland/or after the
pulverization step'ofﬁthe above-described POM
copolymer and according to the form of the
deactivator, wet pulverlzation or dry pulverizatlon
can be employed.” Among them, in the present
invention, it is preferred to carry out deactivating
'treatment using an aqueous solutlon contalning the

_'above described basic compound and in addition 1t
is preferred to add such a deactlvator .on the way
from immedlately before the outlet of the

| polymerizer to the 1nlet of the pulverlzer, thereby
conducting wet pulverizatlon

After the deactlvatlno treatment of the
catalyst and pulverizatlon,_the POM copolymer is
washedland dried'as.needed; |

In the present invention; a high-quality POM
copolymer w1th less unstable ends can be obtained by

. pulverizing a crude POM copolymer, which is a
polymerlzat10n=product by a spec1f1c pulverlzer as

described above and at the same time deactlvatlng



- 19- a dianmeter of shorter than 0.18 nm (the total being
100% by wei ght) . The above particle size distribution has been
found by the present inventors, as a result of an extensive investigation
with a viewto satisfying both the quality, specifically the anmount of
unst abl e ends, of the POM copol yner avail able by the pulverization and
-deactivation of the catalyst; and opera®@-ty of the stabilization step
for nelt- kneading the pul verized POM copol ynmer together with a
stabilizer, thereby stabilizing the copol yner. Anong t he above
requi rementtfe t RRtEIETF | BRI thal. Yhenpitrheeaident shean Fandbreter in
(1) and the upper Iimt of the ratio of the particles having a dianeter
exceedi ng BimPHLEd D) are inportant requirements nainly for determning

the quality of the POM copolyner. On the other hand, the |ower
For example, when the catalyst-deactivated

POM copolymer is subjected to an end treatment step,
similar to the conventional process, to remove its
stable ends by decomposition, it is possible to
carry out the removal by a simple apparatus and
economically advantageous meihdd. By making use of -
the characteristic that a high-guality POM copolymer
is available by the above-described catalyst
deactivating treatment, it is also possible to melt-
knead the POM copolymer together with a stébiiizer,
thereby obtaining a stabilized oxymethylene
copolymer, substantially without a treatment for
stab;;izing the ends by removing the unstable end
parts by decomposition. This method is particularly
preferred and for this method, it is more éreferred
that.the copolymer contains an unstable end ambunt
of 0.3 to 0.8.

| Incidentally, an unstable end amouﬁt of the
POM copolymer as prescribed herein means én amount
of formaldehyde'in wt.% relative to the copolymer,
said amount being determined by charging 1 g of a

POM copolymer to a closed pressure bottle together



limit (0.3 mm) of the average particle dianeter in (1), the lower limt of
the ratio of the particles having a dianeter exceeding 1.0 mmin (2) and
the wupper limt of the ratio of the particles having a dianmeter snaller
than 0.18 mmin (4) are inportant requirenents mainly for determning the
operability in the stabilizing step by a stabili zer. '

- 20- When the particle size exce@ds the above particle size
distribution, for exanple, the average particle size exceeds its upper
limt or the rati of. the partjcles having a _particle size |onger than
1.0 mm exc&&ds?i h‘goud‘b]erofgi iy tsfdsf h@IPESHS ?’Hﬁtp‘ﬁlﬂ?/tr?giél‘ copol ymer
becones deteriorated in its ﬁ,gijality, particul arly. the amount of unstable

ends incr &RE21RANT (0 hadods mpPRiNm RBAEREAdR a PERtIRPoEPRer stabl e

enough to be provided on the market :
resulting mixture at 180°C for 45 minutes, cooling

the reaction mixture and then analyzing the amount
of formaldehyde decomposed and dissolved in.the
liquid.'

No particular limitation is imposed on the
stabilizer usable in the present invention. Any
known stabilizer can be employed, but generally, an
antioxidant and thermal stabilizer are used in
combination. _ | .

~ As a stabilizer, the additioﬁ of a
.conventional;y known suEstance as a stabilizer for a
poiyacetal.resin, for ekample, a hindered phenol
antioxidant, is important.: It is preferred to add a
nitrogen-dontaining compound . or an oxide or fatty
acid salt of a metal in combination with the
.antioxidant. | |

Examples of the hindered phenol antioxidant
include 2,6-di-t-butyl-4-méthylphenol,
triethyleneglycol-bis[3-(3-t-butyl-5-methyl-4-
hydroxyphenyl)propionate], 1,6-hexanediol-bis-[3-
(3,5-di-t-butyl-4-hydroxy§henyl)propionate],

tetrakis[3-(3,5-di-t-butyl-4-



only by stabilization with a stabilizer without a treatnent for
stabilizing the ends by renoving the unstable end portions by
deconposition. Wien the particle size is below the above particle size’

di stribution, on the other hand, for exanple, the average particle size is
belowits lower imt, the ratio of the particles having a particle size
longer than 1.0 nmis belowits |lower |i28t, or the ratio of the
particles shorter than 0.18 mm-exceeds its wupper limt, the operability in
the stabilization step % kneading with a stabilizer becones mar kedl y
|nfer|or||ﬂX@ﬁ8xM@QﬁﬁY§ QﬁRﬂ%oﬁééﬁhﬁﬁ%ﬁaPﬁelﬂmﬂ copol yner so that it
beconmes difficult to economcally produce a stabilized POM copol yner.

Wth the fdepamngthyleaabisis pheddrteputyl-4-hydroxy-

-21 - particle size distribution which can satisfy both
hydrocyannamide), 2-t-butyl-6-(3'-t-butyl-5'-methyl-

-hydroxybenzfl)44-methylphenylacrylate, 3,9-bis[2-
{(3-t-butyl-4-hydroxy-5-methylphenyl)propionyloxy}-
1,1'-dimethylethyl]-2,4,8,10-tetraoxaspiro([5,5]-
undecane.

Examples of the nitrogen-containing compound

| include dicyandiamide, melamine and-defivatives
thereof, uréa and derivativeS'fhereof, benzotriazole
compounds, piperidiné compounds'(hin@pfed amines),
various polyamides, cnpnlymers thereof (ex. nylon 6,
12, 6/12, 6/66/610, 6/66/610/12).

As the metal oxide, oxides of an alkaline
eartn metal are preferred, while examples of the
fatty acid salt of a metal include calcium salts and

" magnesium salts of a higner fatty acid.

Since the above-described stabilizers.differ
in their functions, it is preferren to select at
least two of them depending on the purpose and use
them in combination.

Moreover, it is possible to add, at this
stagg; varidun other additives such as filler, for

example, glass fiber, crystallization accelerator



the better quality of the POM copol ymer and operability of the

stabilization step is as foll ows: (1)" the average particle dianeter
being 0.4 to 0.7 mm (2)' 5 to 15% by weight of the particles
havi ng a di aneter of [onger than 1.0 mm : (3)' 60 to 95% by meight of
the particles having a diameter of 0.18 to 1.0 mm (4" Oto
25% by wei ght of the particles ha®9ng a di anmeter of shorter than
0.18 nm (the total being 100% by wei ght). In the present

i nventi on, d o ctjyation nethod
when the copoq§§g$m%?§§ﬁ %& dfﬁ%&i Hgggg%éﬁgﬁ?zg %R: A%Iverlzed as
descri bed qgg nd at the sane tlne t he catal yst contalned in the

copol yrer g dtivated For exanpl e, the deactivation can be
effected either YppUSi | arge gnount. or spal | anmount .of an aqueous

sol ution or solven QﬁﬂﬁgFgﬁ DHARANPRS TG asFe A IRPBENd® o+ BBy bringi ng

into contact with a . . .
present invention is preferably carried out within a

temperature range of from a melting point of the
.resﬁlting polymer to 250°C, preferably a temperature
range of from the melting poiﬁt to 230°C.
Temperatures higher than 250°C cause decompositidn
and deterioration of the.polymer and are therefore
not preferfed; No particular limitation is imposed
on the heating and melting appardtus,‘however, that
having a function of kneading the molten polymer and
at the same time, having a venfing function is
required. Examples include a monocaxial or
multiaxial continuous extrusion kneader and Ko-
kneader having at least one vent.hole.

| In fhe present invention, this melt-kneading
treatment makes it possible to carry out complete
deactivation of the polymerization catalyst and the
deactivator incorporated in the crude polymer
accelerates the decomposition and removal of
unstéble end parts from the.crude polymer and is
then rémoved together with the other volatile

substances from the vent portion, whereby a stable



basic gas. -Any known basic substance is effective as a deactivating agent
usable in the formof an -22 - aqueous
solution or solvent solution. Exanples include, amonia, various am ne
conpounds, oxides, hydroxides,.organic acid salts or inorganic acid salts
of an alkali nmetal or an alkaline earth nmetal. and trivalent phosphorus
conpounds. Exanpl es of the am ne-¥Bnpound include prinary,
secondary and tertiary aliphatic and aromatic am nes, such as nethyl am ne,
di et hyl am ne trimethyl am ne, ethylam ne, diethylamne, triethylanm ne,
but yl ami ne, PR BECHA &R nEORRLYReFhGAR ¢ nebiad e doRs e npsllet
corresponding thereto (for exanple, triethanolam ne), aniline,
di phenyl amifermhet ditocy 8l odwkdwnes that fodetde abhPMes QuEpPsSEes pilveri di ne
derivatives).

removal from the vent hole is conducted by suction

by placing the vent hole under reduced pressure.
"Examples

The present invention will now be described
by examples and comparative examples. It is obvious
that the present inventibn is not limited to or by
the following examples. i
"Examples- 1 to 8, Comparative Example 1

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)'ofll,B-
dioxolané and polymerization was effected in the
éresence of boron trifluoride or phosphomolybdic

- acid (supplied as a mixture with a domonomer) as a
catalyst.. At“the outlet at the end of the
polymerizer, an aqueous solution containing 500 pém
of triethylamine was supplied. While it was'bfought
into contact with the crude POM copolymer just

discharged from the outlet in order to éffect the



Exanpl es of the alkali metal or alkaline earth netal conpound include
I norgani ¢ weak acid salts such as oxides, hydroxi des, carbonates,
bi car bonat es, phosphates,  borates and silicates of an alkali netal or an
al kaline earth netal; organic acid salts such as acetates, oxal ates,
formates, benzoates, terephthal ates, isophthal ates, phthalates and fatty
acid salts; al koxides such as nethoxi de,-31et hoxi de, n-but oxi de,
sec- but oxi de and tert-butoxide and phenaxides. Anong them hydroxi des,
car bonat es . -23- and fatty acid salts
are pref er 4BRAFehPREJOR OExBRS SRTALYRE .ol leY WoRg bRtEp@Nce’ earth
met-al - conponent here include lithium sodium potassium cesium
magnesi um 183 anPudvednkiem Baying i the séizwctpme s sbowmmimot assi um
magnesi-um and cal cium being preferred. Specific exanples of the

FIG. 1 and being equipped with a screen mesh and

clearance (between the outermost projection at the

rotor side and the screen mesh), whereby wet

pul&erization was carried out. The slurry

discharged from the pulverizer, said slurry

containing the powdery POM copolymer and the

catalyst deactivator, was introduced in a storage

tank and subjected to deactivation treatment of the -

'catalyst, followed by dehydration and drying,

whereby powdery POM copolymer having a particle size

distribution and properties as shown in Table 1 was

obtained. For comparison, a similaf test was

conducted using a stone mill type pulverizer which

is called "refiner”.

The powdery POM copolymer so obtained was not
subjected to the conventional treatment for the
decomposition and remowval of unstable end portions
but was melt-kneaded in an extruder after mixed
with, as a stabilizer, 0.5 wt.% of
pentaerythrityltetrakis[3—(3(5-di-t-bﬁtyl-4--
hydroxyphenyl)propionate] and 0.1 wt.3% of calcium

stearate, whereby a stabilized POM copolymer was



particularly preferred conpound include cal cium hydroxide, magnesium

hydr oxi de, sodi um carbonate, calcium acetate, calciumstearate and cal ci um
hydr oxyst ear at e. As a solvent for preparing the deactivator, water
or -an organi c solvent is used. Exenples of organic solvents include

al cohol s such as nethanol and ethanol; ketones such as ethyl ket one and
acetone; aromatic conpounds such as benzéd2e, toluene and xyl ene; and
saturated hydrocarbons such as cycl ohexane, n-hexane and n- hept ane.

Particularly preferred is an aqueous sol ution. As exanpl es of ‘a
deact i vat oOR&kabPed in hkher pehlptafesm ¢ ghbe aWdhratder sfefdlddhpounds

can be cited. Amne conpounds having a boiling point not higher than
150[ err] C @&xe rehp@derkdTBPlehel formula Rlerr]NH err], Rerr]Rerr] NH or
Rlerr]Rerr]Rlerr]N (wherein Rerr], Rerr], Rerr] each represents an

al kyl or al cohol gdagldentadly orthe evaluation method and.

standards are as.follbws:
[Thermal stability of stabilized POM]

The weight loss of 5 g of stabilized POM
copolymer when heated at 220°C for 45 minutes in the.
air is weighed and it is indicated by a weight
reduction ratio (%) per mihute.

[Extrudability]
- Biting of raw materials i

Observed are the biting condition of the raw
materials into an extruder and discharged condition
of stabilized POM from the extruder at the time when
a stabilizer is indorporated in the powdery POM
copolymer and the resulting mixture is melt-kneaded
in an extruder. They érefbvaluated in accordance
with the following four ranks A tq D:

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

B: Inferior biting condition sbmetimes occurs
and'flucfuations in the thickness of the strands
appear.

C: Fluctuations in the biting condition are



-24-' bel ow carbon atons are preferred. As the above-exenplified
am ne conpound, those having a relatively | ow nol ecul ar weight -and a | ow
boiling point are preferred in order to bring theminto contact in the
gaseous formwith a resulting crude polyner, with those represented by
the above fornmula wherein Rerr], Rerr], Rerr] having carbon atons. not
greater than 2 being particularly prefecrgzed. Even in the case of am nes
having a relatively high boiling point, it is also possible to bring them
into contact in the gaseous formwith the crude polyner after diluted with
a carrier gadtightiesipirgsd bBluwtuations Enartphestdiciiresan ofini ne
conpound include nethylam ne, dinethylamne, trinethylamne, ethylam ne,
di et hyl am neframds hgrenlesgeuandars tieanddbneak Angne camalt Lmeelsut yl ami ne
and al cohol am nes corresponding thereto (for exanple,
occurs. _
D: Fluctuations in the biting condition are
large and a biting amount is totally low and no
strands are 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
Difference between the maximum and minimum
values indicated by the resin manometer disposed

immediately after the tip of the sc#ew of the

extruder (unit: kg/cm?).



triethanol anine), w th nethylanine, dinethylanmine and trinethylanine being
particularly preferred. The above-descri bed basic gas may be used
either singly. or be brought into contact with the resulting polyner as a
m xed gas diluted with another carrier gas. No particular limtation is -
-25 - inposed on the carrier gas, however, an inert gas is preferred.
Exanpl es may include nitrogen gas and ot34er organi c gases. Such a
~deactivator in the liquid or gaseous formmy be added before and/or after

the pulverization step of the above-descri bed POM copol ynmer and accordi ng
to the form ¢t the dgactivptor], wet pylvedization or fry pulverization
. can be enpdgjed. Among ghem ijn the prlesgmt | nventiofp, it is preferred to
carry out gictcbvag& g '§£$$ = §<<— ) :
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treat ment using an aqheous sol ution containing the above- descr
conpound,and in addition it is preferred to add such a deactlu " F uﬂluun
way frominmrediately before the outlet of the polynerizer to

t he pul verizer, thereby conducting wet pulverization. After the
deactivating treatnent of the catalyst and pul verization, the POM
copolynmer i's washed and dried as needed.35- In the present invention,

a high-quality POM copolymer with | ess unstable ends can be obtained by
pul veri zing a crude POM copol yner, which is a polynerization product, by a
specific pulverizer as described ab&FrIMAd at- the same tine deactivating
- 26- the catalyst so that the post-treatment step can be sinplified.

-1. A process for deactivating a catalyst.
;contained in an oxymethylene copolymer, |
characterized by pulverizing the oxymethylene
copolymer discharged from a polymerizer with a
pulverizer having the below-described étructﬁre and
also deactivating the bolymerizafion catalyst with a
basic compound:

[Structure of the pulverizer]

a pulVerizer having a stator-side element, a rotor-
side element, rotation drive means, an inlet for
the substaﬁce to be pulverized and an outlet
provided with a screen mesh for the pulverized
substance, each of the étator-#ide and rotor-side
elements having projections inter-mittently
arranged so as to form one or more concentric
circles on a nearly circular base, and the
projections arranged to form the concentrig
circle(s). on the rotor-side element being'rétated

- at a predetermined clearance from the projections
arranged to'form.the'concentrated circle(s) on the
rotor-side element upon the rotation of the rotor-

side element to make the pulverization possible.

This Sheet Has Been. Repl
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For'éxanplé, when the catal yst-deactivated POM copolyner is subﬂected to

an“end treatnent step, simlar to the conventional process, ﬂl ﬂ“ﬂ’mm“‘

stabl e ends by deconposition, it is possible to. carry out the
si npl e apparatus and econonically advant ageous nethod ‘By naklng use of
the characteristic that a high-quality POM copolynmer is avail able by the
above-descri bed catal yst deactivating t43gatnent, it is also possible to
melt- knead the POM copol ynmer together with a stahilizer, thereby
obtaining a stabilized oxynethyl ene copolyner, substantially w thout a
treatnent for stabilizing the ends by renoving the unstable end parts by
deconposition. This nethod is particularly preferred and for this nethod,
it is nore preferred tThhe prceps! Forr doattivataingna adn takyd tanount

of 0.3 to 0.8. I ncidentally, an unstable end anmount of the POM

copol yner aforpt &salideth haheiok yiR@bhyde i D86H 0 18/md B BRItrF dfigl oM .
relative to the copolyner, said anmount bei ng determ ned by charglng 1 g of
a claim 1, wherein the screen mesh of the pulverizer

has circular mesh openings having a diameter of 2 to

6 mm or oval-shaped mesh openings having a major:

axis of 10 to 30 mm and a minor axis of 2 to 6 mm.

3. The process for deaétivating a.catalyst
cqntainéd in an oxymethylene copolymer according to
claim 1 or 2, wherein the clearance Qétween the
outermost side of the-projections on the rotor-side
element and the screen mesh is 8 to 15 mm in the

pulverizer.

4. The process for deactivating a cat&lyst
cdntained in an oxymethylene copolymer according to
any of ciaims 1 to 3, wherein the oxymethylene
copolymer pulverized with the pulverizer satisfies
the following regquirements (1) to (4) of the
particle size distribution: |

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

(2) 3 to 20% by weight of the particles have

Sheet Has Been Replaced
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POM copol ynmer to a cl osed pressure bottle together

_,27 - W th 100. m of a 50% aqueous net hanol sol ution cont ai HMWI%!H“L"H!“

anmoni um hydr oxi de, heating the resulting mxture at 180[err

m nutes, cooling the reaction m xture and then anal yzing the amount of

f or mal dehyde deconposed and di ssolved in the |iquid. No particul ar
limtation is inposed on the stabilizer-3¥sable in the present invention.
Any known stabilizer can be enpl oyed, but generally, an antioxidant and
thermal stabilizer are used in _conbination. As a stabilizer, the
addition of a cofvéh3BRERFY A& ohAngETstERaR ds % BRabilizer for a

pol yacetal resin, for exanple a hi nder ed phenol antioxidant, is
inportant. It is pPofer?@dtPo 9tk AY welght 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 diameter of shorter than 0.18 mm

(the total being 100% by weight).

5. The process for deactivating a catglyst
contained in an oxymethylene copolymer according to
any of claims 1 to 4, wherein the oxymethylene
copolymer i;_one obtained by the polyperizatién
condﬁctéd in the presence of a proton acid as the

catalyst.

6; The process for deactivating a catalyst
contained in an oxymethylene copolymer according to
any of c1$ims 1 to 4, wherein the oxymethylene
copolymer is one obtained by the ﬁolyme:ization
conducted in the présénce of 15 to 25 ppm, based on
the starfing mdnbmer,lof a Lewis acid as the

catalyst.

7. The process for deactivating a catalyst

contained in an oxymethylene copolymer according to

This Sheet Has Been Replaced
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ni triogen- cont ai ni ng conmpound or an oxide or fatty acid salt’ '
cofrbi nation with the antioxidant. Exanpl es of the hi F Hmmm M"“ |“l
antioxi dant include 2,6-di-t-butyl -4-nethyl phenol , -

tri.et hyl enegl ycol - bi s[ 3-(3-t-butyl -5-net hyl -4-. hydroxyphenyl)proplonate]
1, 6- hexanedi ol -bis-[3- (3,5-di-t-butyl-4- hydroxyphenyl)prop|onate]

tetrakis[3-(3,5-di-t-butyl-4- -38- - - 28-
hydr oxyphenyl ) pr opi onat e] et hane, N, N - .

hexanet hyl enebi s(3, 5-di -t - but | - 4- hydr oxy- %drocyannan1 de),
2-t-butyl - &R © mﬁ§4m§ mngﬁ -wherein the oxymethylene

2' - hydr oxybenzyl ) - 4- nethylphenylacrylate 3,9-bis[2- ~
{(3 t- butwcapoiﬁmgq/Esnepnym&ﬂmynpdwkyohppopﬂlymerlzatlon
dlnethylethyl] 2,4,8,10-tetraoxaspiro[5,5]- undecane.
conducted in the presence of a hindered phenolic

compound.

8; Thc process for deactivating a-cataIYSt
contained in an oxymethylene copolymer according to
anylof claims-l to 7, wherein the oxymethylene
copolymer is one obtained by the polymerization of a
monomer having a water content of 10 ppm or below.

”9. The process for deactivating a catalyst
contained in an oxymethylene copolymcf according to
any of claims 1 to 8, wherein the pulverization is
conducted by the wet pulverization.method and the
'deactivation treatment is conducted with an aqueoué

SQlution of a basic compound.

10. The pnpccss.for deactivatinc a catalyst
contaided in an oxymethylene copolymer according to
any of claims 1 to 9, wherein the deactivation
treatment is conducted by adding the aqueous
solution of a basic compound between thc point

immediately before the outlet fcr the polymer of the

This Sheet Has Been Replaced




Exaripl es of the nitrogen-containing conpound include dicyandj
nmefani ne and derivatives thereof, urea and derivatives thereB l muu“lm """
benzotriazol e conpounds, piperidine conpounds (hindered am n e varty .
polyam des, copol yners thereof (ex. nylon 6, 12, 6/12, 6/66/610,
6/ 66/ 610/ 12) . - As the netal oxide, oxides of an alkaline earth
nmet.al are preferred, while exanples of tis9- fatty acid salt of a netal
i nclude cal ciumsalts and magnesiumsalts of a higher fatty acid.
Since the above-described stabilizers differ in their functions, it is
preferred Polsmerizar ardsthewclinlethef debendivdyenieees .purpose and use
themin conbination. Moreover, it is possible to add, at this
‘stage, various other additives such as filler, for exanple, glass fiber,
crystallization accel erator
11. A process for producing a stabilized

oxymethylene copolymer, characterized by melt-

kneading the oxymethylene copolymer, after the

deactivation of the catalyst by the process

according to any of claims 1 to 10, with a

stabilizer substantially without any step of

stabilizing the ends by removing an unstable end

part by decomposition.

12. The process for producing a stabilized

oxymethylene copolymer according to claim 11,

wherein the oxymethylene copolymer has 0.3 to 0.8%

by weight (based on the copolymer) of the unstable

ends after the deactivation of the catalyst.

This Sheet Has Been Replaced
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-29° (nucleating agent) and nold rel easi ng agent as needed. The
heating and nelting treatnent in the ipresent invention is preferably
carried out within a tenperature range of froma nelting point of the
resulting polyner to 250[err]C, preferably a tenperature range of fromthe
melting point to 230[err]C. Tenperatures higher than 250[err]C cause
deconposition and deterioration of the polynmer and are therefore not
preferred. No particular limtation is.inmposed on the heating and melting
apparatus, however, that having a f ?ﬁﬂ&?l kneading t he nol ten pol yner
and at the sane tlne having a venting tunction is required. Exanples

i ncl ude a nonoaxi I nd Ko-
noader having. a IROCESSROBTEAC &maﬁg I
this mel t-kneadORYMERHYRENE COROLYMER AND P & QR 9@%‘?@%")“
deactivation of the pol $¥ABILIZEDO ER at or

I ncorporated in the crude pol yner
A process for deaqtivating a catalyst

contained in an oxymethflene cogolymer discharged

from a polymeriZer-is pulverized with a pulverizer

having the below-described structure and the

polymgrization catalyst is deadtivated with a basic

-compoun@:

[Structﬁre of the pulverizer]
a pﬁlverizer having a stator;side element, a rotor-
side element, rotation drive means, an inlet for
the substance to be pulverized and an outlet
provided with a screen Qesh'for the pulverized
substance, each of the stator-side and rotot-side
elemeﬁts'having projections intermitteﬁtly.érranged
so as to form one or more concentric circles on a
nearly Circﬁlar base, and the projections arranged
to form the concentric circie(s) on the rotor-side
element being rotated &t a predetermined clearance
from the projections:arranged to fbrm the
concentrated circle(s) on the-rptbr—siQFEélément
~upon the rotation of the rotor-side.e;ement to make

the pulverization possible.

This Sheet Has Been Reila ed
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accel erates the deconposition and. removal of unstable end parts fromthe

crude polyner and is then rempved,tpgether with the other volatile

* substances fromthe vent portion, mhereby a stable

- 30- pol yacetal copol ymer can be gobtained in the pellet form It is
obvious that for the above purpose,the renoval fromthe vent hole-ts
conducted by suction by placing the vent hol e under reduced pressure.
Exanpl es The present invention will now be described by exanpl es
and conparative exanples. It is ObVIOUS that the present invention is not
limted to or by the follomnngpgmaﬁﬁm
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Exanpfes 1 to 8, Conparative Exanple 1 In each exanple, a .

twi n- puddl e type continuous polynerizer was continuouslLy fed with : ;
trioxane (containing 15 ppmor 8 ppmof water) and 2.5 9 Igﬁg (it e
whol e nononer) of 1,3- dioxolane and pol yneri zati;on M‘REIML{?A cf?.f%gﬁeih
presence of boron trifluoride or phosphonol ybdic :acid sm&lgﬁgg a@q@
m xture with a conononer) as a catalyst. -At the outlef &t gn f
pol ymeri zer, an aqueous sol ution containihg 500 ppm of|tLi ] S
supplied. Wile it was brought into contact with the cfude POM copol yner
just discharged fromthe outlet in order to effect the '
-31- deactivation of the catal yRESEREFTEPY i ntroduced into a

pul veri zer having the structure as shown in FIG 1 and being equi pped with
a screen nesh and ' ' '

0

PROQESS FOR DEACTIVATING CATALYST CONTAINED IN
OXYMETHYLENE COPOLYMER AND PROCESS FOR PRODUCING

STABILIZED OXYMETHYLENE COPOLYMER

SACkGROUND OF THE INVENTION
Field-of fhe Invention:
The present invention relates to an efficient .
_ process for deactivéfing a catalyst contained in an
oxymethyl;ne copolymgr_obtaineﬁ by polymerization
and also an economical prpéess;for producing aﬁ
6xymethylene copolymer having éxcellent tﬁermal_
stability. -
Description of the Related Art:

Since a polyoxymethylene copolymer (which may
hereinafter be abbreviated aé 'POM'copolymgrtlﬂP553-
excellent mechanical properties, heat.resistance,- |
chemical resistance, electrical properties and .

| sliding properties and at the same time has
excellent moldabilitf or'formability, it is used as'
‘an engineering plastic'for a wide variety of |
applications such as machine parts, automobile parts

or electrical/electronic parts.



cl earance (between the outernost prOJECIIOH at the rot
scréen mesh), whereby wet - pulverlzaﬂlbh'mas carried out
di scharged fromthe pulverizer, said slurry containing
copol ymer and the catalyst deactivator, was introduced
and subjected to deactivation treatnent of the catalyst
dehydration and dryi ng,
si ze
conpari son
pul veri zer .which
obt ai ned was not
deconposi ti on and renoval
an extruder after mxed wth, as a stabilizer,
pentaerythrity F%ptr@kls[S (3,5-di-t-butyl -4-

a simlar test was conducted using a stone
subj ected to the conventi onal
of unstable end portions but
0.5 wt.

r side and the. .

wher eby powdery POMIcopol yner Hay
distribution and properties as shown in Table 1 wgs
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-32-/

obtai'ned in t he pellet form The evaluatlon results

oV T
I ncidentally, the eval lidtion. met hod and s @Bﬁkﬁ%ﬁéﬁéN& SREET

Tabre 1. :

fol 1 ows: [Thermal stability of stabilized POV The| wei ght [oss of
5 g of stabilized POM copol yner - when heated at 220[err]C fopr| 49 gt ®S7i N
“the air is weighed and it is indicated hyg.a weight reduct|op rafio (%
per minute. [Extrudability] * Biting of .raw materials : Soserved

are the bitingdiondltlon of .the raw. materials into.an extrjder and

~di scharged €8

a stabilizer is incorporated in the powdery POV

comprises pulverizing an oxymethylene copolymer
discharged from a polymerizer with a pulverizer
having the below described structure and also
deactivating the polymerization catalyst with a
ba51c compound:

[Structure of Pulverizer]

~a pulverizer having. a statorFside element, a

' rctor-side element, rotation drive means, an
inlet for the substance to be pulverized and an
outlet provided with a screen mesh for the |
pulverized substance; each of the-statorfside,and
rotor—side elements having projections
intermittently arrangea'so as to fcrm one or more
concentric circles on a nearly circular base, and

the projections arranged to form the  concentric

circle(s) on the rotor-side element being rotated

at a predetermined clearance from the'erEEGtiBﬁs
concentric
arranged to form the econcentrated c1rcle(s) on
stator
the =eoto=- side element upon the rotation of the
rotor-side element to make the pulverization
possible.
There is also provided a process for

producing a stabilized oxymethylene copolymer, which

aingd dn JhpPRYReEIOAEReFIRe LINETdeVhACT he 11 T When




copolyner and the resulting mxture is nelt-kneaded in an ?Afiyd#fh£$58”
are evaluated in accordance with tHe folil:owi:ng four ranks ﬂﬁ? ADHMENT “‘EEIEBT
A:.. Both biting condition and discharged strands are stabl 4. B
Inferior biting condition sonetinmes occurs and fluctuationsli rU%h\?QV 1997
t hi ckness of the strands -~ appear. -14C. Fluctuations iln{the "biting
condition are : o . -33- sl ghtty—t+arge;
fluctuations in the thickness of strands are |arge . and stfand breaking
sonmeti mes SEaE@R-side androfpFasifieofd SHeRRE BlaYhB9conartion are

| arge and a biting anmount is totally |ow and no strands are formed. *
Mot or | oadPERPJIGGHens intermittently arranged so as to form -

one or more concentric circles on a nearly circular
base, and the projections érranged.tb form the
~concentric circle(s) on the rotor-side element being -
rotated at a predetermined clearance from the |

- concentric
projections arranged to form the <concentrated.

: stator _ :
circle(s) on the xotor-side element upon the
rotation of the_rotor-side element to make the
pulverization possible. The specific example of

this pulverizer has a structure as i;}ustrated'in

FIG. 1.

Bfief Description of the Drawings:

FIG. 1 is a croés—sectionai_schématiq view .
illustrating'one example of a pulverizer usable in
the present invention.

Description of Numerical Reference:

1 projection a;ranged so as to form a concentric
circle on a rotor-side nearly circular base

2. other projection arranged so as to form the
concentric circle on the rotor-side nearly
circular base

3 another projection arranged so as to form the
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1. A process foi deactivating a catalyst

contained in an'oxymethylene copglymer,

characterized by pulverizing the oxymethylene

copolymer discharged from a polymerizer with a
pulverizer having the below-described étructure and
also deactivating the bolfmerization catalyst with a
basic comﬁound:
[Structure of the pulverizer]
a pﬁlverizer having a stator-side eéement, a rotor-
side element, rotétion drive means, an inlet for
the substance to be puiverizéd and an-outlet-

provided with a2 screen mesh for the pulverized

..-substance, each of the stator-side and rotor-side

elements having projections inter—mittently

arranged so as to form one or more concentric

circles on a nearly circular base, and the
projections arranged to form the concentric
circle(s) on the rotor-side element being rotated
at a predetermined clearance from the projections
concentric
.arranged to form the conecentrated circle(s) on the
stator. .
Fotexr-side element upon the rotation of the rotor-

side element to make the pulverization possible(
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1.A process “for deactivating a catalyst contained in an . _
characterized by pul verizitng"thé. oxynmet hyl ene h&¢ﬁ”ﬁ%ﬁ?§HEET

copdl yner .

di scharged froma polynerizer with

iTHlBJBHEET HAS BEwi hg tpe “bel ow descr
structure and al so deactivating the¢ pol yigpiipgphi on cptal ysi O3 KoY 199715!_c
compound: [Structure of the pulver. hayi g a stator-silde

el ement, a rotor- side elenent, rotatlon dr|ve means, ah

substance to be pul verized and an oukgﬁs aé ded mnth al screen nesh or
the pulverized substance, each of t Fg i d&''8nd rotor-si de el enents

concent i o ol L?Fm ﬁt@hegﬁéﬁzﬁéfﬂéw@%ﬁﬁbﬁﬂﬁﬂ@w%r )

concentric

arranged to for @X

B)ANR RRQCESSHOR RR! bei ng

rotated at a predeter M@EIMQMMENQGWQEMRM ranged to
formthe concentric C|rcle(s) on the st at or

A process for deact;vating a catalyst

contained in an oxymethylene copolymer discharged
from a polymerizer is pulverized with a pulverizer
having the below-described structure and the

polymerization catalyst is deactivated with a basic

-compound: -

[Structure of the pulverizer]

a pﬁlverizer having a stator;side_elemént, a rotor-
side element, rotation drive means,_an inlet for ;
the substance to bé pulveri2edfand an oﬁtlet
ptovided with a screen ﬁesh for the-pulvefized
substance, each of the'stator-sidé and rotor-s;de
élemeﬁts'having projections intermitténtly.érraﬁged
so as to form one or more concentric circles»on-a;
nearly circular base, and the p;ojections arranged

to form the congentric circle(s) on the rotor-side

-element being rotated at a predetermined clearance

from the projections arranged to form the
concentric . Stator
comrcentrated circle(s) on the fe%ef-side element

upon the rotation of the rotor-side element to make

the pulverization possible.
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Stator-gside el ement upon the rotation of the otor- ~ side elenent to nake
‘t he.-pul.-veri zation possi bl e. . ' » -35- T
"CLATNS . . 1. A process for deactivating a catalyst contained in an
SORYT thylene copol ynmer, characterized by pulverrirng t he oxynet hyl ene

B r discharged froma polynerizer wthsp erzer havi ng t he bel ow
'ﬁﬁséed structure such that the oxynethylene copo yner so pulverlzed

ffes the fol l owi ng: ?&L @ MDIN
uti on. ('8 RAI?% PROCESS FOR PRODUCING
STABILIZED OXYMETHYLENE COPOLYMER

A process for deactivating a catalyst
qontained in an oxymetﬁylene copdlymer discharged
from a polyﬁerizer-1s-pu1ve;ized with a pulferizér
having the below-described structuﬁe and the
polymgrization catalyst is deactivated with a basic
~compound- |
[Structure of the pulverizer]

a pulverizer-having a stator—side element, a rotor-
side element, rotatioﬁ‘drive means, an inlet for .
thé substance to ﬁé_pulverihed ahd an qﬁtlet_
provided with a screen ﬁeéh for the pulverized
- substance, each of the st#tor-sidéland rotor-side
elgmentg'héving projections intermittentlyldrrang&d
so as to form one or more concentric circles-on -a -
nearly ci;éular base,_éhd'the p;ojections arranged
to form‘the conpentricléircle(g)'6n'the rotor-side
-element belng rotated at a predetermined'clearauce
from the projections arranged to form the

concentric stator . '
Py rerrr T ] clrcle(s) on the :n:a:—slde element

upon the rotation of the rotor- side element to make

the pulverization possible.
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Figui'e to accompany Abstract : Figure 1 |
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a di‘aneter
partches

of- l onaer than 1.0 mm (3) 50 to 97% by melght of the

' having a dianeter of 0.18 to 1.0 nm -
wei ght of the -particles having a dianeter of short *ﬁﬂgﬁdﬂﬁwiﬁﬁ%ﬂﬂ

(the total

bei ng 100% by wei ght ) and o deactivating {h

pol ynmerization catalyst wth a basic co Ond: [Structute oﬁ16mpg'w99

pul veri zer]

el enent, rotation drive neans, an im

a pul verizer having a stator-éide el ement, afretor-

- 35A- t he substance to be pulverlzedLang an outlet provided with a

screen nmesh for the pul verized

. ~A process for deactivating a catalyst
contained\in aﬁ oxymethylene copolymer,
characterizgd by pulverizing the oxymethylene
copolymer disgharged from a polymerizer with a
pulverizer having the below-described structure and
also deagtivating the polymerization catalyst with a
basic compound:

[Sfructure of the pulyerizer]
a pulverizer hafing a\stator-side element, a rotor-
side element, rotétion rive means, an inlet for
the substance to be pulvexized and an outlet
provided with a screen mesh\for the pulverized
substance, each-of the statorkxside and rotor-side
elements having projections inter-mittently
arranged so as to form one or mo concentric
circles on a nearl& circular base, ‘and fhé“ .
projectioné arranged to form the concdentric
circle(s) on the rotor-side element beidng rotated
at a predetermined clearance from the projections

concentric

arranged to form the coneentrated circle(s)\ on the

stator :
Totoxr-side element upon the rotation of the notor-




substance, each of the stator-side auﬂm‘:mmn‘""ﬂl ement s havi ng
projections intermttently arrrange ne or nore concentric

circles on a nearly circular base, and the " pr'oj éctons
the concentric <circle(s) on the rotor-side el ement bein
predeterm ned cl earance fromthe projections arranged t
concentric circles(s) on the stator-si®@8 elenment upon t
rotor- side elenent to nake the pulverization possible.
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- 36- 2. The process for deactivating a cata
oxynet hyl ene copol yner according to %g 1, whereint

e TRERRR NS |

a

e screen nesh of

e

AN .

t he pul verizer has circular nmesh ope
or oval - shaped nmesh openi ngs having a ngj or

Shaving a di aneter of—2—to

1. A process for deactivating a catalyst

contained in an oxymethylene copolymér,

characterized by pulverizing the oxymethylene

copolymer discharged from a pglymerizer with a

pulverizer having the below described structure,

n 1 being 200% | bt )

and also deactivating ' the polymerization
with a basic compound:
[Sstructure of the pulvérizer]

a pulverizer having a stator-side element

catalyst

, a rotor-

gside element, rotation drive means, an inlet for

A4



process, for deactivating a catal yst
according to

axis'of 10 to 30 mmand a minor axis Oaulu"ﬂuﬁlnmuul"uny -RE ﬁgThe
net
e

CERIENTY SHEET

claim1 or 2, wherein the *cl é&arAnct bet Ween t

side of the projections on the rotor-side elenent and the $c ‘? gﬁ sh |s 8
Act 19

to 15 mmin the pulverizer. ' The process for ¢e
contained in an oxynet hyl ene copol yner accordi ng {oi..any. . of
claims 1 to 3, wherein the oxynethyl ene

cat al yst

copol ymer pul veri zgd mnth t he

pul veri zer satisfies the follow ng req?lﬁ‘%emants (1) to (4yof—+he—
particle size distribution: (1) the average particle dianeter is

0.3 to

0.7 mm (2) 3 to 20% by wei ght of the particles have
the substance to be pulverized and an outlet

provided with a screen mesh for the pulverized
substance, each of the stator-side and rotor-side
elements having projections inter-mittently
arrranged so as to form one or more concentric
circles on a nearly circular base, and the
projections arranged to form the concentric
circle(s) on the roﬁor-side element being rotated
at a predetermined clearance from Ehe prdjections
-arranged to form the goncentric circles(s) on the
stator-side element upon the rotation of the rotor-

side element to make the pulverization possible.



V\grght ‘of theapgir ?Irrglt 2; g;vgonger thgnJmﬂNm III" "HIH

(4 O to 30% by weight of the particles lfave ®* s

t han 0.18 mMm (the total being 100% by wei ght)
process for deactivating a catal yst con%ﬁined I n an oxynet hy
“the oxymet hyl ene {chpalyner_is

according to any of clains 1 to 3 whererl

'F) 5010 97% hy
Ml . et SHEET
I

*a di angt grof—short-er

SV

one obtained by the polynerization conducted in the presencgk of a proton
acid as the catalyst. 5 6. The process for deacti vatt+ng—a-catatyst

~ contained in an oxymet hyl ene copol yner according to

any of clians: 1 to 3

wherein the oxynet hyl e cQpol yoer is one obtai ned.
conducted in the pp%seﬁggeofp ?852§%ﬁbﬁfeﬁﬁéé§§ﬁﬁ

contained in an oxymethylene copolymer according to
claim 1, wherein the screen mesh of the pulverizer
has circular mesh openings having a diameter of 2 to
6 mm or oval-shaped mesh openings having a major

axis of 10 to 30 mm and a minor axis of 2 to 6 mm.

3. The process for deactivating a'catalyst
contained in an oxymethylene.copolymer according to
claim 1 or 2, wherein the clearance between the
- outermost side of the .projections on the rotor-side
element and the screen mesh is 8 to 15 mm in the

pulverizer.

The process for.deactivating a catalyst

contained inNgn oxymethylene copolymer according to

any of claims 1 t»3, wherein the oxymethylene

copolfmer pulverized w the pulverizer satisfies

the following requirements ( to (4) of the

particle size distribution:
(1) the average particle diaméte
0.7 mm,

(2) 3 to 20% by weight of the particles ha

R& tahecé)g‘l_ﬁgesrti zation



the Starting .rmnorrer, of a Lewis acid aﬂlmmnm"ﬂmﬂﬂw ~—26 _7.. The
rocess. for deactivating a catalyst co me rrReRenL YT
ecardi ) g . o | MR

t
according to L-38-5 any of

wherei n the oxymet hyl ene copol yner is one obtained by the fpo ynerizatfan

conducted in the presence of a hindered Qimﬁnol I ¢ conpound. 16 APR 81999
" The process for deactivating a catalyst *Tontained in an ojfynethyl ene
copol yner according to any of clains 1 to 6, wherein the-¢xynethhyl ene
copol ymer is one eQid@iamdtler e Penygs¥ i ERANON O @m,NONO Lng . a

m or bel ow, v
to 97% by weight of the particles have

wat er content of 10
(3)
a diameter o .18 to 1.0 mm, and
(4) O to 30% by wedght of the particles have
a diameter of shorter tham 0.18 mm

(the total being 100% by weight

4. "5~ The process for deactivating a catalyst
contained in an 6xymethylene copolymer according to
any of ei%ﬁ%%ﬁifﬁjilT wherein the oxymethylene
copolymer 1is one obtained by the polyperization
conducted in the presence of a proton acid as the

catalyst.

5. ® The process for deactivating a catalyst

contained in an oxymethylene copolymer according to
any of éiggﬁgki%£3-4w wherein the oxymethylene
copolymer is one obtained by the polymerization
conducted in the presence of 15 to 25 ppm, based on
the starting monbmer, of a Lewls acid as the
catalyst.

257\\ The process for deactivating a patalyst

contained in an oxymethyiene copolymer according to
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8 97 -The process for deactivating a ed I 4
oxynet hyl ene copol ymer according to Hml““ﬂ “llﬁﬂ“lﬁ“ﬁ —e+
pul veri zation is conducted by the wet pulveryzd#tién teth 0

deactivation treatnent is conducted with an aqueous sol utij; of' CaABRs1999
conpound. 9 10. The process for deactivating a catjaliyst__contai ne

I n an oxynet hyl ene copol yner accordi ng {5 “any of clains to 8 wherern

t he deactivation LEROY k& f£onducted by adding the aqueews——solution of
a basic COW”@fb@;ﬂmmE@@, wh@FH £ £h¥ %@Iﬁﬁsth%@ﬂfé'et for the
pol ymer of the merizer and

the inlet oddPyReVed 26he obtained by tRePp¥iiitelq% é¥f@ﬂc'ng a

stabilized
conducted in the presence of a hindered phenolic

compound.

7. & The process for deactivating a catalyst
contained in an oxymethylene copolymer according to
claims 1 to 6
any of-e43353:$:¥3;47 wherein the -oxymethylene
copolymer is one obtained by the polymérization of a
monomer having a water content of 10 ppm or below.
8. . The process for deactivating a catalyst
contained in an oxymethylene copolymer according to
claims 1 to 7
any of-eﬂégmuhébaaa-&, wherein the pulverization is
conducted by the wet pulverization method and the

B deactivation treatment is conducted with an aqueous

solution of a basic compound.

g, ¥, The process for deactivating a catalyst
contained in an oxymethylene copolymer according to
any of - wherein the deactivation
treatment is conducted by adding the aqueéus
solution of a basic compound between the point

immediately before the outlet for the polymer of the



.oxymethyl ene copol yner, characterized g themox¥nELﬂngQ§___
copol yper, after the deactlvatlon of lmmmummmm he KEPE&&*VW’? -
according to any of clainms 1 to 9, & gstabilfzer sub ﬁfq {FET
wi t hout any step of stabilizing the ends by renoving an ufis a.ég end par
by deconposition. 11. 12. The process for producingjaf st APRz &99
claim 10 oxynet hyl ene copol yner accordl_g claim 10 etein the
oxynet hyl ene copol yner has 0.3 to 0.8% 3 wei ght (based on the copol ynmery
of the unstable ends after the deactivation of the catalyst=

polymerizer and the inlet of the pulverizer.

gh"ti‘\ A process for producing a stabilized
oxymethylene copolymer, characterized by melt-
kneading the oxymethylene_coéolymer, after the
deactivation of the catalyst by the process

claims 1 to 9

according to any of edsims—I—te—3+6, with a

stabilizer substantially without any step of
stabilizing the ends by removing an unstable end
part by-decomposition.

11.‘+2~ The process for producing a stabilized
. N claim 10
oxymethylene copolymer according to -elefm—iL1,
wherein the oxymethylene copolymer has 0.3 to 0.8%
by weight (based on the copolymer) of the unstable

ends after the deactivation of the catalyst.



