TI TLE OF THE | NVENTI ON Met hod for stabilizing an oxynet hyl ene
copol yner Field of the Invention The present

i nvention relates to a nmethod for 5 stabilizing an oxynet hyl ene
copol ymer havi ng 'unst abl e terninal groups (such an oxymethyl ene
copol yner mhich ) I's hereinafter, iquently referred. to sinply as
a "crude oxynet hyl ene copolyner") nd a stabilizer rea-

gent for use.in stabilizing such a crude oxynethylene 10 copol ymer.

More particularly, the present mleﬁtLEprbI;. SPHE IgpFEHTI&?ncer ned with a

met hod for stabilizing a crude oxy-= copol yner, .whi ch
conpri ses subjecting Y, ﬁﬂ%ﬁ/ o &3%‘?@{-
trggt ment in !the pregjiéﬁq'{d‘ﬂjefor Star%mclello adr?blgcc% iC quaterénrgcgyIS arfmoni um
conmpound, and is ri81a of 8h801APBRELEHRd With a stabilizer reagent for use
in stabiTTZing a crude oxynet hyl ene copol ynmer by heat o
treatnent, which mainl yheoppesent iheeaboya- FelhteBetdo a method Epecific
guat er nary anmoni um conpound. In the nethod of the present

i nventiong even bgtabiliadilngi an okymetBflene cupoiymerl hastimgnuinefttabie
guat er nary anmoni um conpound, t he deconposition rate of the

unst abl e terni nal tgFmimal groups (suEhthn oxpyuetbyepehgbpadymepolhdeh can
be remarkably : i ncreased, thereby facilitating the stabilization
of t he h$u@%r%k9ﬁ€Fﬁ¥}eﬁ§e§BEBF¥KEFef¢ﬁ§¢€f69e51mlehéS a

"crude oxymethylene copolymer") and a stabilizer rea-

gent for use in stabilizing such a crude oxymethylene

10 copolymer. More particularly, the present invention is
concerned with a method for stabilizing a crude oxy-
methylene copolymer, which comprises subjecting a crude
oxymethylene copolymer to heat treatment in the pres-
ence of.a specific quaternary ammonium compound, and is

15 also concerned with a stabilizer reagent for use in
stabilizing a crude oxymethylene copoiymer by heat
treatment, which mainly comprises the above-mentioned
specific quaternary ammonium compound. In the method
of the present invention, even by the addition of a

20 very small amount of the quaternary ammonium compound,
the decomposition rate of the unstable terminal groups
of the crude oxymethylene copolymer can be remarkably
increased, thereby facilitating the stabilization of
the crude oxymethylene copolymer. Therefore, by the

25 ‘method of the present invention, it has become possible



25 met hod of the present invention, it has becone possible

2 to easily produce an excell ent oxynethyl ene copol yner

within a short period of tinme, which has substantially no unst abl e
term nal groups and, therefore, is excel- |l ent with respect to
both thermal stability and col or 5 tope. Further, the. stabilizer
reagent of the present I nventi on, en used in the above-nentioned
heat treat- ment, can renarkably i ncrease the deconposition rate
of the u stable er gr.Qu h '

copol yner, thereb§°f33§fl% ?ﬁéﬁ Re gtggcg?%gpﬁoﬁ&gﬂgtﬁgxgﬁb %bﬁ%ﬂgmer

oxymet hyl ene COpOly§Rin 5 short rﬁeakaEOle@ﬂkeof whiien! B‘é%msh%@;tantlally
Conventional ly, oxynetﬂy?ene cop yners ave been wi dely used as

materials for autggohhkeaBak! termlifal g%éups ankll, ORherBFol®, Qlseexdenal
parts, etc., since the oxy- met hyl ene copolyners have not only a
good bal ance of 1ent witReehapeeal tpr Bpeht ithermhnt sahbda léxgelanenicdlatd gue
resi stance properties. The oxymet hyl ene copol yner is produced by
copol yneriging fotomkdehydetbera thel stab2Qizer raegealt Ecfudheapresemdiane
which is a cyclic trimer of formal dehyde) with a cyclic ether
and/or a cyclic inventionfowheh. usededor thehabovesmebtioned deatettrgatie

copo- | ymer as such cannot be put into practical use for the
: ment can remarkably increase the decomposition rate of

the unstable terminal groups of the crude oxymethylene
copolymer, thereby facilitating the stabilization of

10 the crude oxymethylene copolymer.

Background of the Invention

Conventionally, oxymethylene copolymers have been

widely ﬁsed as materials for automobile parts, elec-

15 tronic parts; electricél parts, etc., since the oxy-
methYlene copolymers have not only a good balance of
mechaﬁical properties, but also excellent fatigue
resisfance properties. The oxymethylene copolymer is
produced by copolymerizing formaldehyde or a cyclic

20- acetal (such as trioxane which is a cyclic trimer of
formaldehyde) with a cyclic ether and/or a cyclic
formal. However, the thus obtained oxymethylene copo-
lymer as such cannot be put into practical use for the
following reason. With respect to such an oxymethylene

25 copolymer, some of the copolymer chains thereof have



foll ow ng reason. Wth respect to such an oxynet hyl ene 25 copol yrer,
sone of the copol yner chains thereof have

3 terminal -(OCH err])[err]-OH groups. The above-nenti oned

term nal groups are thermally unstabl e and, hence, easily
deconpose by, for exanple, heating at the tige of the nol di ng of
t he oxynet hyl ene copol yner, thereby 5 ~ “generating a | arge anmount of

f ormal dehyde. The gener a- tion of a | arge anount of formal dehyde

i s di sadvant a- . e in ne I Q ks |ikely
vo O SANAMA ¢ terpigalPoRbENS9,00R LBRRKY TP IRE BRvECRAhEIEhat

traces of escape brfdReeus-bApERLIENYAE ARSI 1y ClhskBP1L0ana, nEABesUrTace
of the resultant shaped arficle to thereby cause the surface

appearance to be pagiiyFuetBRboskhBy, for examgeeer abedihgr ail ¢abydemes
oxi di zed by oxygen present in t he nol di ng machine to thereby form
formc acid, and of the molthagf ofnitheaoxkgmbyhpledec coppiynees thereby
deconposition 15 of the main chain of the oxymethyl ene copol yner.
Conventi omal net hgdseretisgabi Largegampuoty ot lfprmaldehyde. | 8he geperarer
having thermally unstable term nal -(CCH err])[err]-0OH groups
(i.e., crude oxyntifpl efieacédpspgnampunt of formpidehydeaigedhsadvaniidi-ch
the term nal groups of the 20 crude copol yner _are acetyl ated,
etherified or urePfaHS, since the;j gxymeihylengeCRBGLYRCRhiLEh LikeLlindabl e
term nal

suffer from foaming during the molding thereof and
traces of.escape of gaseous formaldehyde are left in
10 the surface of the resultant shaped article to thereby
- cause the surface appearance to be poor. Further, the
generated formaldehyde is oxidized by 6xygen present in
the molding machine to thereby form formic acid, and
the forﬁic acid by-product promotes the decompositioﬁ
15 of the main chain of the.oxymethylene copolymer.
Conventional methods for stabilizing an oxymethy-
lene copolymer having.thermally unstable terminal
-(OCHy),-OH groups (i.e., crude oxymethylene copolymer)
include a method in which the terminal groups of the
20 crude copolymer are acetylated, etherified or urethan-
ized, and a method in which the unstable terminal
groups of the crude copolymer are decomposed. Of these
methods, the method in which the unstable terminal
groups are decomposed is édvaﬁtageously used for stabi-

25 lizing the crude oxymethylene copolymer. Specific



groups of the crude copol yner are deconposed. O these met hods,
the nmethod in which the unstable term nal groups are deconposed
i s advant ageously used for stabi- 25 lizing the crude oxynethyl ene
copolymer. Specific 4

known net hods for deconposing the unstable termn nal _ groups of the
crude oxynet hyl ene copol yner include a nmet hod in which the crude
oxynet hyl ene copol yner is - heated in water or an organi c sol vent
(optionally, in glown melth®d¥ RN FRYnpdNFY Tt RHAMA & Ak ihDf
deconpos- ing the unstable termnal groups) (heat treatnent

met hod usi ng wat egreupan o¥ G eride’ Yivine thiyd ehdRidplymer include Vi ch
the stabilization of a crude oxynethyl ene copol ynmer is conducted
by heat-nelting thethodoliyyahich) the crudal toxyaidtdy)lenel lmodudatmer eiat ment
met hod usi ng wat er or an organi c solvent requires various steps,
such as heatedepin ofetsgparatEmmrdania sdloent rlepdviemaldy, in
washi ng of the treated copol yner, whereas, the nelt - - nmet hod is
comerci al4y advatbgg®sesensienef & haaiiq isvhgtarge capalygsolofhelecanpas-

directly obtained., As an exanple of a conventionally known
heat . t r dROmihe MRS lss iteFiaedr IFouRs orlfafte EHakafnt

there is a nmethod.in ich.a crude oxynet hyl ene .copo- (Jyner S
subj ected to heat "B NG, WA GRT i} fFganic 'solvent), and ‘a method

in which the stabilization of a crude oxymethylene
copolymer is conducted by heat—melting the copolymer

10 (melt method). The heat treatment method using water
or an orggnic solvent requires various steps, such as
the steps of separation (filtration), recovery and
washing of the treated copolymer, whereas, the melt
method is commercially advantageous, since a stabilized

15 copolymer can be directly obtained.

As an example of a conventionally known heat
treatment method usiﬁg water or an organic solvent,
there is a method in which.a crude oxymethylene copo-
lymer is subjected to heat treatment in a medium (for

20" example, water, or a mixture of water and methanol)
whiqh is incapable of completely dissolving therein the
crude oxymethylene copolymer (that is, the heat treat-
ment of the copolymer is conducted in a heterogenous.
system) to thereby decompose the unstable terminal

25 units of the copolymer (see, for example, Examined
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20 exanple, water, or a mxture of water and nethanol) whi ch

I s i ncapabl e of conpletely dissolving therein the crude
oxynet hyl ene copol yner (that is, the heat treat- ment of the
copolymer is conducted in a heterogenous systen) to thereby
deconpose the unstable termnal 25 units of the copolynmer see, for
exanpl e, Exam ned Japanese Pat ent @wuﬂication Publ i cati on No.

40- 10435 and Exami ned Japanese Patent Application Publication No.
43- 7553 (corresp

to U S. Patent Ng’n '%?Ff&‘}ent Applicatiqy PuplicationNos.:% t%e heat

treat- dFR{1tad10RM | 0 DnpRdUCt & AEHRGL A1 e m@f thEat-
mel ti ng point of e oxynethyl ene copo yﬁ§?1?%Lorder to |ncr%ase
the deconposi ti oyt ehdidad %%t@&{&é%d”at a temper@ahr@rm thé
addition, the heat treatnent needs to be conducted for a |ong

period of tine | el tgbint of thdlasBmossyldte unspebymet el dodegr €8PS

as nmuch as possible. In this nethod, even by the heat treatnent

10 ugder t heirmhmsdretie alwebmybas Nigior mmmdlafoﬁme whetable termi-

. deconposition of the unstable term nal groups is unsat- | sfactory.
Further, this netdedd gitapshas &n |addieinnn the heat theatmert obeedaeto
oxynethylene copolymer is likely to suffer discoloration due to
the heat treatnmee canfiugted 1fpr a lonp period f t &hpRriR PEAeHrta | ong

period tine. .
decompose the unstable terminal groups as much as

possible. In this method, even by the heat treatment

10 under the above-mentioned stringent conditions, the
decomposition of the unstable terminal groups is unsat-
isfactory. Further, this method also has a problem in
that the obtained oxymethylene copolymer is likely to
suffer discoloration due to the heat treatment conduét—

15 ed at a high temperature for a long period time.
Examined Japanese Patent Application Publication No. -
40-11627 discloses a method in which a crude oxymethy-
lene copolymer is exposed to a éaturated vapor mixturé
(formed from a volatile organic solvent, a volatile

20 base and water) at 100 °C or more under atmospheric or
higher pressure, thereby decomposing the unstable
terminal groups of the copolymer. However, also in
this method, the decomposition of unstable terminal

groups is unsatisfactory.

25 With respect to the conventionally known melt
' —_—
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Exam ned Japanese Patent Application Publication No. 40- 11627

di scl oses a nethod in which a crude oxynet hy- | ene copol ynmer is
exposed to a saturated vapor m xture (formed froma volatile
organi c solvent, a volatile 20 base and water) at 100 [err]C or nore
under at nospheric or hi gher pressurg thereby deconposi ng t he
unst abl e ' term nal groups of the copdl yne However, also in

this method, the deconposition of unstable tern1na| groups is

unsati sfactory. aét o s in Wﬁg% ha crug el SkOmeltfiyderke BblNgmey Krown nel t

6 s In oxynet hyl ene copol yner is

heated to therethEﬁltEdt he ¢ARLYYEme1dNEnthed |:€ and the unstable
term nal groups of the copolymer are deconpose

mai ntai ni ng the cepehyman g&o@p@DbEe&hat&b©Ol§&br are decomposeeX alyille
Exanmi ned Japanese Patent Application Publica- tion No.
39-8071 di scl osesmaimebliadngn thiei copelysleredin a molten stateopolRorer is
kneaded using a roll mll for a predeter- m ned period of

ti me; Exarg ned JapxaepdePafxamined iJemanese Patent APH%NQ@HMQNlHHthﬂ@*be
43- 1875 and Exam ned Japanese Patent Application Publ i_cati on
No. 44-11907 (cor tdepoN@i-ngo80F1lsdipgloses\e msthpg zabyﬂhlch a molten

:jlssﬁlegtserr; {Tgéh?ﬁclggo\égpég‘dgscmde%d%)éy using a roll mllrIettho%'l eanepr%(zi%(%:é/
mined period of time; Examined Japanese Patent Applica-
tion Publication.Nos._43—1875 and 44-11907 (correspond-

10 ing to U.S. Patent Nos. 3,337,504 and 3,418,280, re-
spectively) disclose a method in which a crude oxy-
methylene copolymer is heat-melted in an extruder in
the presence of water and an alcohol, and optionally an
alkaliné substance; Examined Japanese Patent Applicai

15 .tion Publication No. 58-11450 (corresponding to U.S.
Patent No. 4,366,305) discloses a method in which the
decomposition of the unstable terminal groups of a
crude oxymethylene copolymér is conducted by treating
the crude oxymethylene copolymer in a molten form under

20 reduced pressure using a special surface-renewing
mixer; Uﬁexamined Japanese Patent Application Laid-Open
Specification No. 58-152012 (corresponding to European
Patent No. O 088 541) discloses a method in which the
stabilization of é crude oxymethylene copolymer is

25 conducted using a system comprising a single screw
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t he presence of water and an al cohol, and optionally an

al kal i ne subst ance; Exam ned Japanese Patent Applica- 15 tion
Publ i cati on No. 58-11450 (corresponding to U.S. Pat ent No.
4, 366, 305) "di scl oses a nmethod in which the deconposi tion of

the unstable termmnal groups of a 7 crude oxynet hyl ene
copol yner is conducted by treating t he crude oxynet hyl ene
copolymer in a nolten form under 20 reduced pressure using a

a4 face . _ . _ .
Aopl | cation Lai o CRERUSRr for melting dlcHRe UAGHEEHIYEniERRASASmIEY o
(correspondi ng tOgEURGReAA xer having a readtin Moned £488 RbEbngdsitiP ek a

met hod in which the stabilization of a crude oxymnethylene

copol yner is dRstable G@AGHHAD gHupd S He: BraIE dopdigmidSivigl e
screw REPLACEMVENT SHEET

extruder for neltnAgidgGr Uste adeordandeeRd t30Rbley PRindiple of flowstidailvic-

m xer having a reaction zone for deconposing the unst abl e

term nal gy oups okibhe anduodearoprigement)y the crude cmpalygpen rmratcor dance
with the principle of flow divi- 5 sion and rearrangenent, the crude
copol ymer and a Treactant cearrdmingomaties sgdvg compaingl EaRsRksl Thpabl e
of produci ng a hydroxide in the presence of water, and a

vent ed screw ext r BFSAUCING endvidreRideatin &he grasence of water, and a

vented screw extruder for removing volatile side pro-
ducts, which is directly connected to the static mixer;

10 and Unexamined Japanese Patent.Application Laid-Open
Specification No. 62-129311 discloses a method in which
a crude oxymethylene copolymer in the form of a powder
or granules are treated at a temperature which is 5 to
35 °C léwer than the melting point of the crude copo;

15 - lymer and under a reduced pressure, followed by heat-
melt treatment in an extruder. By these melt methods,
it is_possible to obtain a stabilized oxymethylene
copolymer which can be put-into practical use; however,
such a stabilized oxymethylene copolymer still has

20 thermally unstable terminal groups which are likely to
cause unfavorable phenomena, such as the occurrence of
mold deposits, during molding. Therefore, an oxymethy-
lene copolymer having an improved stability has been
strongly desired.

25 In the above-mentioned conventional methods, for



ducts, which is directly connected to the static mxer; 10 and

Unexam ned Japanese Patent Application Laid-Qpen Speci fication
No. 62-129311 discloses a nethod in which a crude oxynmet hyl ene
copolymer in the formof a powder or granules are treated at a
tenperature which is 5 to 35 [err] @ lower than the melting point
of the crude copo- 15 | ymer and under a reduced pressure, followed by
heat - melt treatment in an extruder. By these nelt methods,

it is possible t0iaRlaing HRbiddARBBWRIDWARE of unstable opahITRLl
whi ch can be put into practical use; however, such a stabilized

oxymet hyl ene copolgt@Ripsst il RAnhectdsary ﬁ&ersmlalry atithittaibtes, tearoh red the
groups which are likely to cause unfavorabl e phenonena, such as

t he occurrence of above-mentimmed deztisi tssibsthariaeg redlk nighe Tieereeficale, 01an
oxymet hy- - |l ene copol yner having an inproved stability has been
strongly desired. coppound capabld pf prahwiangrenthivsirakidanvigntthmapres-
met hods, for 8

i mprovi ng $he dec&RFSsiaf srter d for Sramlie & ATHAe is frequepiphipused

I S necessary to use an add|t| such as the nentlo ed basic

substance, al kal | A& F&SY a(ﬂdl ive) to &G Qf%q"éy &

OO 1 10 B freaged Wil b ﬁ%ﬂ'%&ﬁ%@ﬁ"ﬂ’r Ak

copol yner such as an amine, is added to the copolymer in too
large an amount, discoloration of the copolymer occurs.

10 In addition, the treatment must be conducted for a long
period of time or repeated several times in order to
reduce the unstable terminal group content of the
copolymer to a satisfactory level. The treatment under
such stfingent conditions are disadvantageous not oniy'

15 in that discoloration of the copolymer occurs even
without using a large amount of the above-mentioned
additive, but also in that a large scale and complicat-
ed apparatus is needed. Further, as mentioned above,
the conventional methods also have a problem in that

20 the decomposition of unstable terminal groups of a
crude oxymethylene copolymer is unsatisfactory. There-
fore, it has been strongly desired to develop a method

for efficiently producing an oxymethylene copolymer

having a very small amount of unstable terminal groups.

25



in an i ncreased anount. However, when an additi ve, such as an

amne, is added to the copolyner in too | ar ge an anount,

di scol oration of the copolyner occurs. 10 In addition, the treatnent
nmust be conducted for a |ong period of time or repeated severa
times in order to - reduce the unstable term nal group. content of

t he copolyner to a satisfactory |l ev@l . The treatnent under

such stringent conditions are disadvantageous not only 15 i n that

di scol oration of the copol yner oc egi ¥ E i ut using a large
anount of the above-nentioned éﬁhﬁhﬁv THE LY N% &ﬁ I'n that a large -
scale and compliCal- 1o this 80+RARALA Utnk %%%@%ct 1R rs 35vEHddNed

above, t he conventional nethods a ave problemin

the deconpositi oneghoyRsiableal ehHumali ver %Lml@fs ¥ith a Vlevpr&%rd
oxynet hyl ene copol yner iIs unsatisfactory. There- fore, it has been

strongly desired hHevdawpitlg a MRUASd for stabifldzielf isei @dymethyadie ng an
oxynet hyl ene copol yner having a very snmall anmount of unstable

term nal gfoups. cdpolymer which enables the efficient productiorD of an
SUMVARY OF THE | NVENTI ON In this situation, the present
i nvent ors have nmadgymethyleneexiopodiyweraidviimge esicgd leniditdhenmialh stakisy

t oward devel opi ng a nmethod for stabilizing an oxynethyl ene
ity and color tone, and a stabilizer reagent which can

be advantageously used in such a method. As a result,
it has unexpectedly been found that, when the heat

10 treatment of a crude oxymethylene copolymer is conduct-
ed in the .presence of a specific quaternary ammonium
compound, it becomes possible not only to effectively
stabilize the thermally unstable terminal groups of the
oxymeth&lene copolymer to a remarkably high 1eyel, bﬁt

15 also to solve the above-mentioned various problems
accompanying the conventional stabilization methods.
The present invention has been completed, based on this
novel finding.

Accordingly, it is a primary object of the present

20 | invention to provide a method for stabilizing a crude
oxymethylene copolymer, thereby making it possible to
easily produce an oxymethylene copolymer having excel-
lent thermal stability and color tone within a short
period of time.

25 : It is another object of the present invention to



5 copol ynmer which enables the efficient production of an
oxynet hyl ene copol yner havi ng excellent thermal stabil - ity and
color tone, and a stabilizer reagent which can be advant ageously
used in such a nethod. As a result, it has unexpectedly been found
that, when the heat 10 treatnment of a crude oxynethyl ene copolyner is
conduct - ed in the presence of a shgéific quat ernary anmmoni um
conmpound, it beconmes possible not only to effectively stabilize
the thermally uns e S X | ene

bEP gkl enEERbdHE £ RaoblE sor uge sRAHE BEGURE.

copolymer to a re to So

above-menti oned Vﬁéh@ﬁén@ﬁoﬂb%ﬂgd which i8CEAERAAY B¢ Egﬁ€g§%£§§11 nal

stabilization nethods he present invention has et ed,
based on this creas1ﬁ§VQhefHéébﬁ9051tlon rate of AREOLASRAbYe %Erh& a
primary object of the present 20 invention to provide a nethod f
stabilizing a crudal groups o@ixgneirhykedgymepbyishe, copelghernal m&eﬂéby
possi ble to easi |y produce an oxynet hyl ene copol yner havi ng excel -
| ent t hermal stabfactiyitattecther stebdlizbltionaofhehe copolymerxrperi od of
time. 25 It is another object of the present invention to

10 provi de &hst prebeéngr endenthear obdectts, t feadbyes- and

nment i oned met hod, mhlch i s capabl e of remarkably in-
advantages of the present invention will be apparent to

those skilled in the art from the following detailed
description and appended claims.
10 | : Hereinbelow, the present invention will be de-

scribed in more detail.

DETAILED DESCRIPTION OF THE INVENTION

In one aspect of the present invention, there is
15 provided a method for stabilizing an oxymethylene
copolymer having thermally unstable terminal groups,
which_comprises subjecting an oxymethylene copolymer
having thermally unstable terminal groups to heat
treatment in the presence of at least one gquaternary
20 ammonium compound represented by the following formula

(1):
[R1 R2R3R4N+]nX‘" (1)

25



creasing the deconposition rate of .the unstable term - na

of a crude oxynet hyl ene copol ynmer to thereby 5 facilitate the
stabilization of the copolyner.

obj ects, features and
apparent to

i nvention will be de-

DETAI LED DESCRI PTI ON (g di A NVENTI ON

groups

The foregoing and ot her

advant ages of the present invention will be
those skilled in the ggt fromthe following detailed
description and appended cl ai ns. 10 Her ei nbel ow, the present

scribed in nore detail

In one aspect of the

present invention, there is 15 provi ded a nmethod for stabilizing an
copady ®F Rbyi RY, tRerand | 52 unsdepeeaéstniynal  groups,

oxymnet hyl ene

whi ch conpri ses subjecting an oxynethylene copol yrer
thermal |y unstabl e terrepmedsgntsipsntansabstituted or sukatireutednCyhe
presence of at |east one quaternary 20

by the follow ng form#azg alkyl group, a Cg - Cyg aryl group, an
[R[err]R[err]R[err]R[err]N[err]][err] X[err] (D)

5

10

15

20

25

1kyl group which is an unsubstltuted or

substituted Cl - Czg alkyl group substituted
hith at least one Cgz - Cyp aryl group, or an
alkylaryl group which is a Cg - Cyqg aryl
group substituted with at least one unsubsti-
tuted or substituted C; - Cgqg aikyl group,
whergin'the unsubstituted or substituted
alky; group is linear, branched or cyclic,
and the substituted alkyl group has at least
oné substituent selected from the group
consisting of a halogen atom, a hydroxyl
group, an aldehyde group, a carboxyl group,
an amino group and an amide group, and wher-
ein at least oné hydrogen atom of each of the
unsubstituted alkyl group, the aryl group,
the aralkyl group and the alkylaryl group is
optionally replaced by a halogen atom;

n represents an integer of from 1 to 3;
and

X represents a hydroxyl group, or an acid

residue of a Cy - Cyp carboxylic acid, a

havi ng

anmoni um conpound r epresent ed



wher ei n: each of Rerr], Rerr], Rerr] and R4

i ndependent |y represents an unsubstituted or substituted
derr] - Cerr] alkyl group, a (Jerr] - Cerr] aryl group,
an 5 _aral kyl group which is an unsubstituted or

substituted Clerr] - Cferr] alkyl group subgbituted A w th at
| east one (Jerr] - (ferr] aryl group, or an al kyl aryl group
which is a (Jerr] - (Jerr] aryl group substituted with at

| east one unsubsti- Ifydroacid, antokescDd, sahsinbbgandi€] ehidacid] err]

al kyl group, wherein the unsubstituted or substituted

al kyl group is linear,obranchetl ©jgcyrgamic thioacid. and t he
substituted al kyl group has at | east one substituent
selected fromthe group 15 consi sting of a halogen atom a
hydr oxyl group, an_al dehyde group, a carboxgl_grou N

an amino group and an E@F deagy ocupdergippfibpg of the present iNWeRtipPBast

one hydrogen atom_of each of the ) . .unsubstituted alkgl group,
the aryl §roup, G features andvaripys embadimenlstfe HPRyPEPFF §roup is
optionally replaced by, a hal ogen ato n represents an
i nt eger of from "% ?lon -8 enumerg%e%n%elow‘ X represents

a hydroxyl group,; or a0 @ciila2for stabilizih§ShflUSxPheniAEhL] copbhghbl

carboxylic acid, a
: having thermally unstable terminal groups which com-

prises subjecting an oxymethylene copolymer having

10 thermally unstable terminal groups to heat treatment in

the presence of at least one quaternary ammonium com-

pound represented by the following formula (1):

[R'R2ROR4NY, X (1)

15
wherein:
each of Rl, Rz,-R3-and R4 independently
represents an unsubstituted or substituted C;
20 ' ~ Czg alkyl group, a Cg - Cyg aryl group, an

aralkyl group which is an unsubstituted or
substituted C; - Czgp alkyl group substituted
with at least one Cg - Cyg aryl group, or an
alkylaryl group which is a Cg - Cyq aryl

25 ~  group substituted with at least one unsubsti-



12 hydr oaci d, an oxoacid, an inorganic thioacid

or a (Jerr] - (err] organic thioacid. For easy
under st andi ng of the present invention, the features and vari ous
enbodi ments of the present i nvention is enunerated bel ow.

1. A nethod for stabilizing an oxymet hyl enggcopol yner - havi ng
thermal ly unstable term nal groups which cont prises subjecting
an oxynet hyl ene copol ymer having 10 thermal |y unstabl e term nal

groups to heat treal MeRlded or substilthidd e”-CQ::%f Alky1egrionhe
guat er nary anmoni um com pound rep esen d by the follow ng

formula (1): wherein the unsubstituted or substituted
[Rlerr]Rlerr]Rerr]Rerr]Nerr]][err]Xerr] (1) 15
wher ei n: alkyl eaclupofisR[ldmear,Raranchdd enr Joeyarldidsy] err |

| ndependent |y represents an unsubstituted or substituted
Clerr] 20 andCftder jsudlsiyiltugregu@ Ly 1C[gsradp -ha@f extr [least  group,
an aral kyl group which is an unsubstituted or

substitutesl CJerr] - QPQQQFW&S&Ht%gﬂﬁu§3%ﬁ§§ﬁqtﬁﬁﬂm the group with at
| east one Cferr] - Clerr] aryl, group, an al kyl aryl group
which is a Jerr] - J &PPEighng a halogen atghuR Rk ed with at

least one unsubsti - group, an aldehyde group, a carboxyl group,

an amino group and an amide group, and wher-
ein at least one hydrogen atom of each of the
10 unsubstituted alkyl group, the aryl group,
the qralkyl group and the alkylaryl group is
optionally replaced by a halogen atom;
n represents an integer of from 1 to 3;
ana
15 X represents a hydroxyl group, or an acid
residue of a Cy; - Cyp carboxylic acid, a
hydroacid, an oxoacid, an inorganic'thioacid

or a C; - Cyp organic-thioacid.

20- 2. The method according to item 1 above, wherein the
heat treatment of the oxymethylene copolymer is per-
formed at a temperature in thé'range of from the melt-
ing temperature of the oxymethylene copolymer to 260.°C
wherein the.oxymethylene copolymer is in a molten

25 state.



13 tuted or substituted CJerr] - (err] alkyl group,
wherein the unsubstituted or substituted al kyl group is

| i near, branched or cyclic, and the substituted al kyl group
has at | east 5 one substituent selected fromthe group

consi sting of a hal ogen atom a hydroxyl group, an al dehyde
group, a carboxyl group, anz%% no group and an am de group,
and wher - ein at | east one hydrogen atom of each of the 10
unsubstituted al kyl group, the aryl group, t he aral kyl group

and the alkylaryl39r ougnbSmethod according®b! 988h! ¥ &BBYaCEHnBYe@nh@hagen
at om n represents an | nteger of from1l fo 3;

and 15 quateZniBP’ 8aRBhSuR BYRPEUNE 9E50HAdedr t8nNthei Bxymethy-
residue of a CJerfr] - Cerr] carboxylic acid, a hydr oaci d,

an oxoaci d, an inpggéncépbhymagi grior to melting Gheaofkymethyletkecnppo-
organi ¢ thi oaci d. 20 2. The met hod according to item 1 above,
wherein the lymerheat treatnent of the oxynethyl ene copolyner is per-
formed at sa tenperature in the range of fromthe nelt- i ng
tenperature of the oxynethyl ene copolynmer to 260 [err]C wherein

t he oxynet hyl ene copol¥ner isinamlten 25 state. .
' . he method according to item 2 above, wherein the

guaternary ammdnium compound is added to the oxymethy-
lene copolymer after melting the oxymethyleﬁe copolym—
er.
10
5. The method according to any one of items 2 to 4
above, wherein the quaternary ammonium compound is used
in an amount of from 0.05 to 50 ppm by weight in terms
of the amount of the nitrogen ascribed to the quater-
15 nary ammonium compound, relative to the total weight of
-the oxymethylene copolymer and the gquaternary ammonium
compound, wherein the amount of the nitrogen is repre-
sented by the following fofmula (2):

20 Px 1479 (2)

wherein P represents the amount (ppm by
weight) of the quaternary ammonium compound,
relative to the total weight of the oxymethy-

25 : '
- lene copolymer and the quaternary ammonium



14 3. The nethod according to item 2 above, wherein the
quat ernary ammoni um conpound i s added to the oxynethy- ' | ene

" copol yner prior to nelting the oxynethyl ene copo- lynmer. 5
4, The nmethod according to item 2 above, wherein the guat er nary
amoni um conpound is added to the oxynethy- s | ene copol yner after
nmelting the oxynet hyl ene copol ym er. 10 5. The
met hod according to any one of itenms 2 to 4 above, wherein the

quat ernary anmmoni Um CiRphiehd S 15€els the atomid weigktoofitndtré+om 0.05 to

50 ppm by wei ght

in terns of the anmpbunt of the nitrogen ascribed

to the quater- 15 gen, naid Q@Qnrepresercospchedioletatayeveighheofot a

wei ght of

t he oxymet hyl ene copol yner and the quaternary amoni um

conpound, wherein the tm®uanatérndey nAnmoyEem | ompewrRd - sented by
the followng fornmula (2): 20 Px 14/ Q

(2)

wherein P represents the amount (ppm by

wei ght) of the quaternary amoni um conpound ] relgtive to the
total wei ght of the OiVH%ﬂwﬁthOd according to any one of items to 5 _

10

15

20

25

above, wherein the quaternary ammonium compound is used
in the form of a solution of the quaternary ammonium
compound in at least one solvent selected from the
group consisting of water and an organic solvent cap-

able of dissolving the quaternary ammonium compound.

7. The method according to item 1 above, wherein the
heat treatment of the oxymethylene copolymer is per-
formed ét a temperature in the range of from 80 °C to
lower than the_melting.tempefature of the oxymethylene
copolymer and wherein the oxymethylene copoiymer is in
the form of a slurry obtaiﬁed by mixing the oxymethy-
lene copolymer in a non-molten state with a solution of
the quaternary ammonium compound in a medium incapable

of completely dissolving the oxymethylene copolymer.

8. The method according to item 7 above, wherein the
concentratidn of the quaternary ammonium compound in
the solution is in the range of from 0.05 to 500 ppm by

weight in terms of the concentration of the nitrogen



25 | ene copol yner and the quaternary anmoni um

15 conpound, 14 is the atom c weight of nitro- .

gen, and Q represents the nol ecul ar wei ght of t he quaternary
anmoni um conpound. 5 6. The net hod according to any one of itens
2to5 above, wherein the quater naj y ammoni um conpound i s used
in the formof a solution of the quaternary anmmoni um conpound in
at | east one solvent selected fromthe group consisting of water

and an organi ¢ soLkepl 1 edPto e quatdrnBry adimtaludl RGmiddhr@l e e ¥
ammoni um conpound. 7. The method according to item 1 above,

wherein the soluti8dl, Wealdm®nttn ddetraiing o wepelinmgdrs jer -
formed at a tenperature in the range of from80 [err]Cto 15 | ower

than the melting reppesented Oy the @orrilky (@16 : copol yner and
wherei n the oxynet hyl ene copolynmer is in the formof a slurry
obt ai ned by m xi ng the oxynet hy- | ene copol yner in a non-nolten
state with a solution of t he quaternary amoni um conpound in a
medi um i ncgpabl e 20 of conpl eP&l ¥ di4sél Qi ng {R&)oxynet hyl ene

copol yner. 8. The nethod according to item 7 above, wherein
t he :

wherein P' represents the concentration (ppm
by weight) of the quaterﬁary ammonium com-
pound in the solution, 14 is the atomic

10 weight of nitrogen, and Q represents the
molecular weight of the quaternary ammonium

compound .

a. The.method according to any one of items 1 to 8

15 above, wherein the oxymethylene coéolymer is obtained
by copolymerizing formaldehyde or a cyclic acetal with
at least one member selected from the group consisting
of a cyclic ether and a cyclic formal in the presence
of a polymerization catalyst.

20
10. The method according to item 9 above, wherein the
.cyclic acetal is trioxane and the cyclic formal is 1,3-

dioxolane.

25 11. The method according to item 9 or 10 ébove, wher-



concentration of the quaternary amoni um conpound in t he sol ution
Is in the range of fromO0.05 to 500 ppm by 25 weight in ternms of the
concentration of the nitrogen

16 - ascribed to the quaternary amoni um conpound in the

sol ution, wherein the concentration of the qf}rogen S . represented
by the fornmula (2'): 5 "x 14 /Q (2')
wherein P represents the concentration (ppm by wei ght) of

the quaternary angﬁﬂ'%ﬁkcﬁghgperlzatlon cat%ﬁ%%q ) %h%é%ydﬁ'da%lv%ﬂ is the

atomc 10 nitrogen represents the

nol ecul ar wei ght Bgl§mgrqggggbﬂaegt§qgg%|um conpound.
9. The nethod according to any one of "items 1 to 8 15 above, wherein

t he oxynet hyl ene copol ynmer is obtained _ by copol yneri zi ng

formal dehyde or a cyclic acetal with at | east one nenber sel ected
fromthe group comgistrhg method acebrdinygcitioc adyheneand & teyna 19 Hoorlital i n
t he presence of a polynmerization catalyst. 20 10. The

nmet hod acoprdi ng eboveenwbighbofurtheer eompriees deactivating said polym-

erization catalyst, wherein the heat treatment of the
6xymethylene copolymer is performed after the deactiva-

tion of the polymerization catalyst.

10 13. The method according to any one of items 9 to 11
above, wherein the heat treatment of the oxymethylene
copolymer is performed without deactivating the polym-

erization catalyst.

15 14. The method according to any one of items 1 to 13
above, wherein X in the formula (1) represents the acid

residue of a carboxylic acid.

15. The method according to item 14 above, wherein the
20 carboxylic acid is at least one acid selected from the
group consisting of formic acid, acetic acid and. pro-

pionic acid.

16. The method according to any one of items 1 to 15

.25 above, wherein each of Rl, R2, R3 and R4 in the formula



cyclic acetal is trioxane and the cyclic formal is 1, 3- di oxol ane.

25 11. The nethod according to item9 or 10 above, wher-

17 ein the polynerization catalyst is a cation-active

pol yneri zation catal yst. 12. The met hod according to any one of
items 9 to 11 5 ° -above, which further Qﬂprlses deactivating said

pol ym erization catal yst, wherein e heat treatnent of the
oxynet hyl ene copolyner is perforned after the deactiva- tion of

t he pol yneri zation t h thod_a [ y
one of items 9 to (i ﬂaé{’enden%g%?e%é%%ﬁ;tﬁ (Ic‘meat@| rggﬁ%nggg?ﬁt he
oxynet hyl ene 90@2I fok?apﬁ§igrned w t hout deactivating the

pol ym er|z tion“catal yst. 15 14. The nethod according
to any one of itens 1 to 13 above, wherein X in the fornula (1)
represents the acid resi due of a carboxylic acid. 15.

The met hod accor di bp. t oThéemethodbageordhrgett Lthem 16 above, wherein at
5 least one of Rl, RZ, R3 and R4 in the formula (1) is a

hydroxyethyl group.

18. A stabilizer reagent for use in stabilizing an
oxymethylene copolymer having thermally unstable termi-
10 nal groups, mainly comprising at least 6ne'quaternary

ammonium compound represented by the following formula

(1):

15 - [RTR2R3RN X (1)

wherein:
each of Rl, Rz, R3 and R4 independently
20 represents an unsubstituted or substituted Cq
~ C3p alkyl group, a Cg - Con aryl group, an
aralkyl group which is an unsubstituted or
substituted C; - Cgg alkyl group substituted
with at least one Cg - C,yg aryl group, or an

25 alkylaryl group which is a Cg - Cpq aryl



20 carboxylic acid is at |east one acid selected fromthe

group consisting of formc acid, acetic acid and pro- pi oni c

aci d. 16. The method according to any one of itens 1 to 15 25
above, wherein each of Rerr], Rerr], Rerr] and Rerr] in the formula

18 (1) i ndependently representng(Ierr] - (err]-alkyl group
or a C2 - 4 hydroxyal kyl . _ 17. The method accordi ng
to item 16 above, wherein at 5 | east one of Rlerr], Rerr], Rerr]
and Rlerr] in the foraybgp( dubktituted with athYEaSXYBhBYunguBER1-

18. A stabilizer reagent t0r use in stabilizing an oxynet hyl ene
copol yner having ther mglitquaet abbetieuted c]0- C3g abmiylggeopp, mainly
conprising at | east one quaternary anmoni um compound r epresent ed

by the foll ow ng fornmherein the ungilbstituteSor substituted
[Rlerr]Rerr]Rerr]Rerr]Nerr]][err] X[err] (1)
alkyl group is linear, branched or cyclic,

5 and the substituted alkyl group has at least
one substituent selected from the group
consisting of a halogen atom, a hydroxyl
group, an aldehyde group, a carboxyl group,
an amino group and an amide group, and wher-

10 ein at least one hydrogen atom of each of the
unsupstituted alkyl group, the aryl group,
the aralkyl group and the alkylaryl group is
optionally replaced by a halogen atom;

.n represents.an integer of from 1 to 3;
15 and |
X represents a hydroxyl group, or an acid
residue of a C; - Cyn carboxylic acid, a
ﬁydroacid, an oxoacid, an inorganic thiocacid
or a C; - Cyg oxrganic thioacid.
20
19. The reagent according to item 18 above, wherein X

in the formula (1) represents the acid residue of a

carboxylic acid.

25 20. The reagent according to item 19 above, wherein



wher ei n: each of Rerr], Rerr], R[efr] and Rlerr]

I ndependently 20 represents an unsubstituted or substituted
derr] - (err] alkyl group, a (Jerr] - Cferr] aryl group,
an _aral kyl group which is an unsubstituted or

substituted CJerr] - Cferr] alkyl group subsigtuted W th at
| east one (Jerr] - (Jerr] aryl group, or an 25 al kyl aryl group
which is a (Jerr] - Cerr] aryl

19 th@roapbsupsict abed nist Ataleastsbnenacidssbiected from
tuted or substituted CJerr] - (err] alkyl group, wherein

t he unsubstitut edtbe gubspi tahsdlsting of formic atckdl geetipci acidnead,
branched or cyclic, 5 and the substituted al kyl group has at

| east : propypricudsifit uent selected fromthe group

consi sting of a hal ogen atom a hydroxyl group, an al dehyde
group, a carboxyl group, an am no group and an am de group,
and wher- 10 i east one_ hyd 9gen at om of e ch of _the
unsubstit & ed al k§t- grBUﬁ rFﬁgeng?cﬁP5§bn¥ t57sny one of % g™ 5ré?k§9 ¢ oup

d the al kylaryl | haced
arom oY 8698 WRossin enel of RiroSer Bt FPAnL fh She FolAIdCT

and (1) %h&&BéﬁéEHEiy rgﬁgégéX%sgéoég’-OﬁsanQQEdgroup or a

Cy - C4 hydroxyalkyl.

10 22. The reagent according to item 21 above, wherein at
least one“of the Rl, R2, R3 and R4 in the formula (1)

is a hydroxyethyl group.

As.explained in detail below, in the present
15 invention, the term "oxymethylene copolymer having
thermally unstable terminal groups" means an oxymethy-
lene copolymer in which some of the copolymer chains
have terminal -(OCH,),-OH (wherein n represents a
positive integer) groups (i.e., a crude oxymethylene
20 copolymer). Such a crude oxymethylene copolymer is
easily decomposed by, for example, heating, thereby
generating forméldehyde.
A method for conducting the decomposition of un-
stable terminal groups in the presence of, for example,

25 ammonia; an aliphatic amine compound, such as triethy-



residue of a Cferr] Cferr] carboxylic acid, a hydr oaci d,
an |norgan|c t hi oaci d or a (Jerr] - (err]

an oxoaci d,

organi c thi
wherein X
carboxylic
wherein
car boxylic
consi sting

Cerr] - (err] hyat
item 21 above, wher
in the"F

and R err]

oaci d.

aci d.

20 19. The reagent according to item 18 above,
in the formula (1) represents the acid residue of a
25 20. The reagergi according to item 19 above,

20 t he

acid is at |least one acid selected from t he group
of forhkdwinei dtriestbutateningdand triethappdpmdnec aci é.

21. The reagent according to any one of itens 18 to 20 above,
wherei n each of RPERFPxi@ferah, 1RP§gﬁPl§nHeRFeﬁ¢}dlﬁaﬂﬁeoroﬁnupaganlc
(1) independently regresents a (e Cerr] al kyl group

x§atkypf an ﬁékall mejal orxhahr g §éﬂrfmac@émrlng to |
f th err R err
Erforhopupeen cont8ELG%aT, i hypogegg% "hine"2

AS explaiqu ind yL%?Rﬁgg%&onalthetgogse%eac or sugges Bgogecgggoterm

"oxynet hyl

10

15

20

25

ne copo

avin
sition of unstable terminal groups in the presence of a

quaternary ammonium compound, and it is surprising thatl
the decomposition rate of the unstable terminal groups
of the crude oxymethane copolymer can be remarkably in-
creased when the crude oxymethylene copolymer is heat-
treated in the presence of a quafernary ammonium com-
pound. Further, when the substance, which has been
conventionally used for the decomposition of unstable
terminai groups such as mentioned above, is used in &
large amount in an attempt to increase the decomposi-
tion rate, discoloration of the resultant oxymethylene
copolymer is likely to occur, so that the amount of the
above—hentioned conventionally used substance is limit-
ed to a level wherein the decomposition of the unstable
terminal groups cannot be sétisfactorily effected. On
the other hand, with respect to the quaternary ammonium
compound ﬁsed in the method of the present invention,
even by the addition of a very small amount of the
quaternary ammonium combound, the decomposition rate of

the unstable terminal groups is remarkably increased.



thermal |y unstabl e term nal groups"” nmeans an oxynet hy- | ene

copol yner in which sone of the copol yner chains have term na
-(CCH err])[err]-OH (wherein n represents a positive integer)
groups (i.e., a crude oxynethylene 20 copolynmer). Such a crude
oxynet hyl ene copolyner is easi |y geconposed by, for exanple,
heating, thereby generating fornmal dehyde. A net hod
for conducting the deconposition of un- stable term nal groups in
t he presence of , Therefomel cshe 2Method ofariheninresantliprentiommaefree
conpound, such as triethy- ] 21

| ami ne, tri-n-butfomrithe arehleng wossmaameing the conventionghy psthed, an

i norgani ¢ weak acid salt or an organic acid salt of an al kal

metal or an al kalSusd &t tihe discoloradon of, LERSTESRR RIRMTSE KA.
Ho , f 5 th | | th t h f.th
ovever, 1ons o o eSS donniiens anihoset ot i susserl he,
t [ d it | Sj t s
quet i rar . o S 4o P 400 G scompogs it

oxynet hane copol tactﬁlrés xfn?i"ff’a[lka&éhﬂsr"whijcq\ S(}lbs&[r@@é%th £hade

oxynet hyl ene copol yner eat - treated I n the presence of a

quat ernary ampniddpfifer. By the RitHba R LI  préh ¢ henwebei aRCean
whi ch has been conventionally used for the deconposition of
unstabl e excellent oxymethylene copolymer which has substantial-
ly no unstable terminal groups and, therefore, has
10 excellent thermal stability and color tone is easily
produced within a short period of time.

An e#planation is made below with respect to the
type of the crude oxymethylene copolymer to be used in
the method of the present invention.

15 There is no particular limitation to the type of
‘the crude oxymethylene copolymer used in the method of
thelpresent invention and any oxymethylene copolymers
producéd by conventional polymerization methods can be
used. For example, use can be made of an oxymethylene

20 copolymer containing én oxyalkylene unit (having at
least 2 carbon atoms) in its.main chain, which is
produced by copolymerizing formaldehyde or a cyciic
acetal, such as trioxane (a cyclic trimer of formalde-

hyde), with a comonomer polymerizable therewith, such

25 as a cyclic ether or a cyclic formal, in the presence



term nal groups such as nentioned above, is used in a 15 | ar ge anount
In an attenpt to increase the deconposi - tion rate, discoloration
of the resultant oxymnethyl ene copolymer is likely to occur, so
that the anmount of the _ above-nentioned conventional |y used
substance is |imt- ed to a |l evel 2Berein the deconposition of
the unstable 20 term nal groups cannot be satisfactorily effected.

On the other hand, with respect to the quaternary anmoni um
conpound used in wofe andriesth @olymemyizatdion igptedyssh, Further, ghe grudee
addition of a very small anmount of the ] . quaternary anmoni um
conpound, the deco¥ysithydenentqorslymey which He o MBldte GAMRMET gr oups
is remarkably increased.

: . , 22
Therefore, the neCRPlamatheRhainad By RHYMGFHZING & multicompanerd e

probl ens acconpanyi ng t he conventional_ .method _ uc .
di scol oration of qﬁﬂﬂﬁé%%ﬁﬁxﬁ Ny & mono- ?ﬁré% éﬁﬁ%%V%Elee

ff db - ' ) ' |
ef fects cause yr(f:tporg%qqﬁ(a/earmsmﬂeorleiq(e’ 5ar{d lﬁe‘%@rﬁq{rgﬁe }gér}%\égité onal |y

used for the deco oh O unst a whi ch

substance remai ns yiyddied or a crdfPAKE s BudARdRHPLOTudde. Prasent

i nvention, an - excellent oxymethyl ene copol yner which has
subst anti al - the nletHyd WAl §raidh thalnwrotisn and, cddierpiear eb-has
10 excellent thermal stability and color tone is easily

produced wi thin atdieldd p8f irthafidg fh oxymethylene hodbmxXipinssatwith i s
made below with respect to the -
comonomer in the presence of a cationic polymerization
10 éatalyst can also be used.

With_respect to the manner of the polymerization
reaction for producing a crude oxymethylene copolymer,
there is no particular limitation, and for example, the
polymerization'reaction can be performed by bulk polym-

15 erization. The bulk polymerization may be conducted in
either a batchwise or a continuous manner. In general,
such a bulk polymerization is conducted using monomers
in a molten state, to thereby obtain a solid copolymer
in a bulk form as the polymerization proceeds.

20 Preferred examples of comonomers for producing a
crude oxymethylene copolymer used in the method of the
present invention include monomers represented by the

following formula (3):

25



type of the crude oxynethyl ene copol yner to be used in
of the present inventi
to the type of

of

t he present

on. 15 .There is no particular

t he net hod

l[imtation

t he crude oxynet hyl ene copol yner used in the nethod

produced by converntional polynerization nmethegs can be
exanpl e,

an oxyal kyl ene unit (having at

chai n,
cyclic
hyde) ,

ether or a cyclic formal, in the preseRct—C—

use can be made of an oxynet hylene 20

which is

acet al ,

| eagts. 2 carbon atons)

i nvention and any oxynet hyl ene copol yners
used. For
copol ymer contai ni ng
inits main

produced by copol yneri zing fornmal dehyde or a

with a comononer polynerizable therelﬁth such 25

such as trioxane (afcyclic trinmer of formalde-

as a cyclic

23 of a known polynerlzatlon catalyst -Furthef, the crude (3)
oxynet hyl ene copol yner which is a nulti-conmpnoner copol yner
obt ai ned by polynerizing a nulticonpongm__c__(R* )nDn mer m xture
cont ai ning a nono- or di-glycidyl 5 onpound-and the like, and a

copol ynmer Baving a

used.

In

t'he

branched or a crosslinked structure can be
met hod of the present_i pnvention, a copol ynmer ob-
' cononomer

tai ned by reacting an oxynet hyl ene honnpolyﬁe? wth a

the presence of a Catl%ﬂ#%spect£$gﬁz i @8 +J10z8 l?%%§%§+¥§£l

used.

10

15

20

25

Wth

e manner  of ymer

§£éo be

sents a hydrogen atom, a C;-Cg alkyl group

which is unsubstituted or substituted with 1

to 3 halogen atoms, and each RY independently

represents a methylene or oxymethylene group,

which is unsubstituted or substituted with 1

or 2 Cy-Cg alkyl groups or 1 or 2 halogen

atoms (in this case, p represents an integer

of from 0 to 3), or R independently repre-

sents a bivalent group represented by formula

(4) or (5):

_(CHz)q—O—CHz—

— (OCH:CH;)¢—O—CH,—

{in this case, p in formula (3) is 1,

and q

(4)

(3)

in



reaction for producing a crude oxynethyl ene copol yner, there is no
particular limtation, and for exanple, the pol yneri zati on -
reaction can be perforned by bul k polym 15 erization. The bul k

pol yneri zati on may be conducted in either a batchw se or a

conti nuous nmanner.” | n general, suchlpsa bul k pol ynmerization is
conduct ed usi ng nononers in a nolten state, to thereby obtain a
sol id copol yner in a bulk formas the polynerization proceeds. 20
Preferred exanpl es of tAnpoomels {4) prodBgi ngpaesents anciotiegexynet hyl ene
copol ynmer used in the nethod of the present invention include
nononers represented bgftfeom 1 to 43}following fornmula (3): 25

24 [err]

(3) 5 wherein each of Rlerr] to Rlerr] independently
repre- sents a hydrogen atom a (err] CLerr al kyl %rou
which is unsubstltutedRﬁPr§§9§FP¥ﬁY§de§FWH1§S 96 °°m°n° rs TepreSRATtEFen

at oms, and each R9 i ndependen ,
5 by forgula ( B above include ethylene oxide, propylene

oxide, 1,3-dioxolane, 1,3,5-trioxepane, 1,4-butanediol
formal, epichlorohydrin and diglycol formal. Of these,
a cyclic formal, such as 1,3-dioxolane, 1,3,5-trioxe-
pane or 1,4-butanediol formal, is preferred as a

10 comonomer for producing the crude oxymethylene copolym-
er uséd iq the method of the present invention. 1,3-
Dioxolane and 1,4-butanediol formal are especially
preferred. A comonomer is used in an amount of from
0.02 tq.15 mol %, preferably from 0.1 to 10 mol %,

15 based on the amount of the trioxane.

With respect to the polymerization catalysts which
are used for producing the crude oxymethylene copolym-
er, cation-acti&e polymerization catalysts, such as
Lewis acids, and protonic acids and esters and anhyd-

20 rides thereof are preferred. Examples of Lewis acids
include halides of boric acid, tin, titahium, phosphor-
ous, arsenic and antimony. Specific examples of Lewis
acids include boron trifluoride, tin tetrachloride,
titanium tetrachloride, phosphorus pentafluoride,

25 phosphorus pentachloride, antimony pentafluoride and



represents a nethyl ene or oxynethyl ene group, which is
unsubstituted or substituted with 1 . or 2 (Jerr]-(err]

al kyl groups or 1 or 2 hal ogen atons (in this case, p
represents an integer 15 of fromO to 3), or Rerr]

i ndependently repre- sents ebgnvalent group represented by
formul a (4) or (5): (CH
[err]) [err]-OC Herr] - (4) .20

(OCH[err]CH[err])cgﬁ?igxg%cg%S%ghts thergof. Examples of E%%tonlc %%1ds

{in this case, p rn tornu

25 ah8 égfgygaaﬁé)aﬂhyﬁ?ﬁd&%pEﬁ§§@b§ éﬂchﬁh%gﬁbrchlorlc
of from1l to 4}. Represent ati ve exanpl es of conononers

represented 5 acmbytiemubacoﬁ.a)thah@gaufaﬁh@dace.ahylt@&@:-%tgq pRireyl-ene
oxi de, 1, 3-di oxol ane, 1, 3,5-trioxepane, 1, 4-butanedi ol formal ,

epichlorohydrln aoﬂaﬂeglacehynopﬁabh16tatbesand trlmethyaoamwlum'hwmaﬂ,
such as 1, 3-di oxol ane, 1,3,5-trioxe-

5 fluorophosphate. Of the above cation-active polymer-
ization catalysts, boron trifluoride, boron trifluoride
hydrate, and coordination compounds of an oxygen- or
sulfur- containing organic compound with boron trifluo-
ride, specifically, boron trifluoride diethyl ether and

10 boron trifluoride di-n-butyl ether, are especially
preferred. With respect to the amount of the polymer-
ization catalyst, the catalyst is generally used in an
amount of from 1 x 1078 to 1 x 103 mol, preferably 5 x
107% to 1 x 1074 mol per mol of the total of the triox-

15 ane and cyclic ether.

An explanation is made below with respect to the
terminal groups of oxymethylene copolymer chains of the
crude oxymethylene copolymeér used in the method of the
present invention.

20 In the present invéntion, the copolymer chains of
the crude oxymethylene copolymer (which is subjected to
terminal stabilization treatment) collectively have, as
terminal grdups, alkoxy groups, such as a methoxy group
(-OCH3), hydroxyalkyl groups, such as a hydroxyethyl

25 group (-CH,CH,0H), .and formate groups.



pane or 1,4-butanediol formal, is preferred as a 10 conononer for
produci ng the crude oxynet hyl ene copol ym er used in the nmethod of
the present invention. 1, 3-. Di oxol ane and 1, 4- but anedi ol fornal

are especially preferred. A conononer is used in an anount of from
0.02 to 15 nmol % preferably from0.1 to 10 Bl % 15 based on the
anount of the trioxane. Wth respect to the polynerization
catal ysts which are used for producing the crude oxynethyl ene

copol ym er, qhled Weradinale aqqdoy@ergrmipsomam@ yaai She 84 foras

Lew s acids, and protonlc aci ds and esters and anhyd- rides

t hereof are prefecasthon Btanplaee derliswids facinds formal whzmﬂ uice Jsdd aas of
boric acid, tin, titanium phosphor- ous, arsenic and anti nony.
Speci fi c exanpl esaofollemud ar weight aoiddsf iienc|iondecheormmpdlyinfdmicratdign ti n
tetrachl ori de, titaniumtetrachl ori de, phosphorus pentafl uoride,
25 phosphorugoﬁeﬁ?‘a@lﬁ’ll@rl @@thaﬁ{al]{rdr(FHm@mzéﬂﬂzJomstjgmallY used as
26 conpl exes or salts thereof. Exanples of protonic acids

and estersSand anhP8r P@decare weiohd Jed Jﬁ%ﬁ%hloﬁﬂ:thls case, Jgihoxy
trifluoronmethanesul fonic_aci ert - buay orate, acetyl

perchl orate, and FFPHBFh?FEX%ﬁF Ch &2, erﬂ%néi gqqqﬁﬁ%nﬂﬁﬁﬁﬁﬁn%§ Ny the

above cation-acti P s , ation_catal yst
trifluoride, boroﬁgf %uor &émltatlon t% e nuﬂb 9/ fscaf%on atoms of

the terminal alkoxy group, but from the view point of
the synthesis and purification of the formal used as

10 the molecular weight modifier, the terminal alkoxy
group gengrally has 1 to 10 carbon atoms, preferably 1
to 3 carbon atoms.

The terminal hydroxyalkyl groups, such as the

hydroxyethyl group and the hydroxybutyl group, are

15 derived from the above-mentioned cyclic ether or cyclic
formal which is used as a raw material comonomer, and
such terminal groups are formed in the following man-
ner. .The terminal hydroxyméthyl-groups (-CH,OH) are
formed during the production of the crude oxymethylene

20 copolymer comprising recurring oxymethylene monomer
units and oxyalkylene monomer units (which are derived
from a cyclic ether or cyclic formal) inserted therein,

due to the presence of a small amount of water in the

raw materials for producing the crude oxymethylene

25 copolymer. When the produced crude oxymethylene copo-



hydrate, and coordi nati on conpounds of an oxygen- or sul fur-

cont ai ni ng organi c conpound with boron trifl uo- ride,
specifically, boron trifluoride diethyl ether and 10 bor on
trifluoride di-n-butyl ether, are especially preferred. Wth
respect to the anmount of the pol yner- 8 | zation catal yst, the
catalyst is generally used in an anount of from1 x 10-6 to 1 x
10[err] nol, preferably 5 x 10[err] to 1 x 10[err] nol per nol of

the total of the 8 Lin@¥- ha¥in theaQ%e%ﬁ@lQ¥Chh%ﬂ@HT@’termlnal hydroxy-An
expl anation i s made bel OM/mnPh respect to term nal groups of

oxynet hyl ene copolgiBk1CaoupsOfist BRbjected to & PpdetottaRithdnae ﬂmpol yrrer

used in the nethod of the present invention. 20

the present invenekamplel)e aCbpelity eleatmeints iaf the presendeh@fcrardeaqueous
oxynet hyl ene copol ymer (which is subjected to term na
stabilization tresbiettipncolfl et ialiay) imeeatagial (such asean @EuaEuRIpS,
al koxy groups, such as a net hoxy group (-Ci}ierr]) hydroxyalkyl
groups, suth as askyditdepeodfytripfhylaming)euphe F@ﬁﬂ%&% and

formate groups.
The term nal aIkoﬁ§°§P§ué?aﬂé@ﬂh§egplm@és$Kﬁ§9xymethyl 9%3¥Hﬁﬁ19ﬁ(ﬁﬁ%ue
derived froma formal _which .used

|.e ar_we
modi fier in the cGRBPIHBETZ %ﬁ?s are de°°m935565xaﬁgﬁ Qﬁy¥1°n of
[(CH[err]c»[err]CHLErthta%lggg%gﬁﬁﬂ%lu%%%u%% of the copolymer chains

proceeds toward the inner portion of the main chain of

10 the copolymer comprising oxymethylene monomer units and
oxyalkylene monomer units, and the decomposition termi-
nates at a site where.an oxyalkylene monomer unit is
located, so that the oxyalkylene monomer unit at such a

. site is changed to a stable terminal group, such as

15 hydroxyethyl group, hydroxybutyl group or the like.
There is no particular limitation to the number of
carbon atoms of the terminal hydroxyalkyl group, but in
general, the terminal hydroxyalkyl group has at least 2
carbon atoms, and from the view point of the synthesis

20 and purification of the cyclic ether or the cyclic
formal which is used as a raw material comonomer, the
terminal hydroxyalkyl group preferably has 2 to 10
carbon atoms. When an oxymethylene copolymer having
terminal hydroxymethyl groups is subjected to molding,

25 the hydroxymethyl groups are eliminated from the main



5 t he nol ecul ar weight nodifier. 1In this case, nethoxy

groups are forned as term nal groups. There is no . particul ar
limtation to the nunber of carbon atons of the term nal al koxy
group, but fromthe view point of the synthesis and purification
of the formal used as 10 t he nol ecul arpgwei ght nodi fier,- the terninal
al koxy group generally has 1 to 10 carbon atons, preferably 1

to 3 carbon atons. The term nal hydroxyalkyl groups, such as

t he hydepxyat B! t8e0eppangmbiednpdtox that yeagr ofpthar moliing,
derived fromthe above-nentioned cyclic ether or cyclic for mal
which is used as gor gheiebg’ gehetatendoemnaldetiyde. Theresocie,t ehennain
groups are forned in the foll owi ng man- . ner. The termna

hydr oxymet hyl gr oopgmétByflene] Gepodymer containsf er kedgeéurmognithef
production of the crude oxymethylene 20 copol ymer conprisin
recurring oxymet hphetabisnsesminal hydrOXNWP¢§Y&n§r@%P§bkFP@nél Eyta-

units (which are derived om a_cyclic ether yycllc f ormal )
i nserted tser ei n, geous formaﬁaénthtﬁ@rﬂﬁé§§H¥QeoV1§°§R§§9 aREEHESof wat er

R S
2 ot aroups' | EERBERRSH! k" BTt JARERN SpLEPA AU 2 boron
trifluoride or a coordination compound thereof) remain-
ing in the crude oxymethylene copolymer, the deactiva-
10 tion thereof may or may not be conducted prior to the
heat treatment for stabilization of the unstable termi-
nal groups. Needless to say, the method of the present
inventién can also be used for stabilizing an oxymethy—
lene cobolymer which has already been subjected to
15 conventional stabilization treatment but still has
unstable terminal groups (in the present invention,
such a copolymer is also called a "crude oxymethylene
lcopolfmer“).
In the present invention, when the deactivation of
20 a polymerization catalyst is conducted prior to the
heat treatment for stabilizétion of the unstable termi-
nal groups, the deactivation can be conducted by a
conventional method which comprises adding a crude
oxymethylene copolymer to an aqueous or organic solvent

25 solution of at least one catalyst deactivator (for



exanple, a heat treatnent in the presence of an aqueous sol ution

of an al kaline material (such as an aqueous. 5 sol ution of
triethylamne), the unstable term nal : groups (having term nal

hydr oxynet hyl groups) of the copol yner chains are deconposed. This
deconposition of ~ t he unstabl e ternBBaI groups of the copol yner
chai ns proceeds toward the inner portion of the main chain of 10

the copol yner conprising oxynmethyl ene nononer units and

oxyal kyl ene monorgg nktfl'é,s’a:ﬁﬁ%ié";e decappasi td@hh t&E Mriethylanindades at- a
site where an oxyafﬁy ene nononer unit 1S | ocated, so that the

oxyal kyl ene ”Dnorﬁri-tﬁﬂﬁu@%laﬁﬂfﬁbﬁ and a hydfoitfiés shangsetgdnia stadl e
term nal group, such as 1 hydroxyef%yl group, hydroxybutyl group or

the |ike. salfhede as Sgdedd i &cddrsalfi éAtamnalkal henatabeor odn
carbon atons of the term nal hydroxyal kyl group, but in gener al
the term nal hydradbiel e epotip mesak), | €asteldy obtaining aa behurmrynsandnd
fromthe view point of the synthesis 20 and purification of the
cyclic etpher or tsubssguently, agitating neite phedined gbyrng £O¥ a9eviereti al
conononer, the . term nal hydroxyal kyl group preferably has_ 2 to 10
carbon atons. VheHBHteX R FSTLFRL CRPOT§nefO HERFRPY neutralife apdy)

hydr oxymet hyl grggggaés subj ected to nol din the13¥g§o§¥nethyl

; , 25
groups are elim ﬁvqﬁﬁtﬁﬂprﬁﬁyplyst. fhe resultant s

29 subjected to filtration and washing to thereby remove
the unreacted monomers, the catalyst deactivator, salts
10 formed by the neutralization of the catalyst and the
like, followed by drying.

Further, in the method of the present invention,
as apparent from the Examples described below, when the
deactivétion of a polymerization catalyst is cpnductéd

15 prior to the heat treatment for stabilization of the
unstable terminal groups, the quaternary ammonium
compound represented by formula (1) above may be used.
as a catalyst deactivator. - In this case, thé_deactiva—
tion is conducted at a temperature generally employed

20 for the deactivation of a polymerization catalyst which
has been used for the production of an oxymethylene
copolymer, i.e., a temperature in the range of room
temperature to a temperature which is significantly
lower than the below-described temperature employed for

25 the heat treatment for stabilization of the unstable



chain of the copolyner due to the heat of t he nmol di ng, to thereby

generate fornmal dehyde. Therefore, when an oxynet hyl ene copol yner
contains a |l arge anmount of unst abl e term nal hydroxynet hyl groups,
t he di sadvant a- 5 geous formation of fornal dehyde vi gorously occurs.
I'n the nethod of the present invention, wthy, respect to the

pol yneri zati on catal yst (such as boron trifluoride or a

coordi nati on conpound thereof) remnain- ing in the crude

oXymet hyl ene CopoLypRlnalNGrAEBEL| Vinen!the aeabhdlatinesi whe eatEysil
be conducted prior to tﬁe eat treatnment for stabilization of the

unstable term - contaipeﬁahng%ﬁép%ruﬁée@k 2 th9 18y, copelmierod sofcanie

pr esent i nvention can al so be used for stabilizing an oxynet hy-

| ene copol yner whaaBthasuslihgadhebgaatenhaegt atmoniuind compoundnwaenta onal
stabilization treatnment but still has unstable term nal groups (in
t he present inventatalyst deactisatbra aespappeeenits falogo the Ex@mplesy,ude
oxynet hyl ene copol yrmer™"). In the present invention,
when the dgeactivathenresulzant crudepekymethydenen copediper (Sandididing
prior to the heat treatnent for stabilization of the unstane
termn- nkhegayaternagy QEEORLVE COMPOXRIe 380 FRTEY &FTHPS, then

conventional method which conprises adding a ¢ ud% . Oxynet hyl ene

copol ymer to -an a§HR4GETER 5Pg§ﬁ?@ §5F9&ﬁ;nt2§%r ecQﬂﬂ%ﬁﬁQ%:gﬁe 7 east

one catalyst deacgkggﬁgrtgg%ﬁnal groups of the crude oxymethylene copo-
lymer. In practice, a crude oxymethylene copolYmer

10 _ containing the quaternary ammonium compound in an
amount sﬁﬁficient for stabilizing the unstablg terminal
groups of the copolymer is first subjected to a rela-
tively low temperature treatment to deactivate the
polymerization catalyst, and is subsequently subjected

15 to heat treatment at a relatively high temperature to
stabilize the unstable terminal groups of the copolym-
er.

Further examples of the method for deactivating a

polymerization catalyst include a method in which a

20 crude oxymethylene copolymer is contacted with a vapor
of a basic substance, such as ammonia or triethylamine,
and a method in which a crude oxymethylene copolymer
and at least one basic substance selected from the

group consisting of hindered amines, triphenylphosphine

25 and calcium hydroxide are mixed in a mixer.



30 exanpl e, ammoni a; an am ne, such as triethylam ne or
tri-n-butylam ne; and a hydroxi de, an inorganic acid salt or an
organic acid salt of an alkali metal or an al kaline earth netal),
t hereby obtaining a slurry, and 5 subsequently, agitating the
obt ai ned slurry for several m nut es %o several hours, to thereby
neutralize and deactivate the catal§ t. The resultant slurry is
subjected to filtration and washing to thereby renove t he

unreacted nononers, th LMSt cLiV £Q d Ryedhe
neutralization of the %alt a&?/lgzaté’r?gg’?hgn T mesﬂ(ﬁsfe, fhcﬁ Ipcfvvesgir{?; J%el ng.

Further, in the melbad QUhe! kUit HRind AR Bopol crARpaEY from
t he Exanpl es descrilbed bel ow, when the 4 gga(ﬁmie\faﬁ on of aSfa

pol yneri zation capllymerizatddldatdlytt whichPHa@ Herd isdi®ean tyrat ment
for stabilization of the unstabl e term nal groups, the quaternary

anmoni um prodipatidn efr edhenicathdey duymathy lehe alopod ywesr eyt sl

as a catalyst deactivator. In this case, the deactiva- tion is
conducted mt a tespbiaciked Fondraatpesriplfopeded®@@ing theormamdwntderttthent i on
of a polynerization catal yst which has been used for the
producti on of an ®Ry¥Eemiizetdon catalysiosentadned therein dyparqhiatricl izr

t he range of room, tenperature to a tenperature which is
significantly ing thepGatalyst t hSusd swvedatiilied Ham deaamendhitay ed

for 25 t hebge%tontdql%attege T)ty Cératsitnac_:jb IaI Iczr%t eo rc]:o%foSl.tyrr]neeru rﬁ} 6}-31 ea“l:—

mosphere of inert gas at a temperature equal to or
10 below the melting point of the copolymer, thereby
volatilizing a part of the polymerization catalyst from
the copolymer. The resultant treated crude copolymer
as such may be subjected to heat treatment for stabili-
zation éf the unstable terminal groups, or the treatéd
15 crude copolymer may be subjected to treatment for
deactivation of the polymerization catalyst prior to
the heat treatment for stabilization of the unstable
terminal groups.
If desired, prior to the above-mentioned deactiva-
20 tion or volatilization of the polymerization catalyst,
the crude oxymethylene copolymer may be pulverized.
By the method of the present invention, a very
stable oxymethylene copolymer having substantially no
unstable terminal groups can be obtained from the thus

25 obtained crude oxymethylene copolymer, or from a crude



31 term nal groups. Wen the deactivation of the catalyst
contained in the crude oxynethyl ene copol yner is con- ducted using
t he quaternary ammoni um conpound as a catal yst deactivator, as
apparent fromthe Exanpl es, the resul tant crude oxynet hyl ene

copol yner (contai ning t he quaternar%%annnniun1conpound) as such
can be then subjected to heat treatent for deconposing the un-
stable term nal groups of the crude oxynethylene copo- lymer. In

practice, a crude @xyaRiRMISRe whi®h has GRIEAIRIHIEIHE quat ernary

ammoni um conpound 1N an nDunt sUfficl ent for stabr'l1 zing the

unstabl e term nal convention#10&tamAf itAR i6RP Ansinent,f ivud swubjleqdsd to a
rel a- tively low tenperature treatnent to deactivate the

pol yneri zati on caualsgabledtdrind nallDse@upa.l v wath edspéctlTo the iudiwad-

treatnment at a relatively high tenperature to stabilize the

unst abl e t er m nal ngryupamoniure compaund used in ther method of the pdas- her
exanpl es of the nethod for deactivating a pol ymeri zati on cat al yst
i ncl ude a gret hod eptwiinyentiop) therecdsd@copprdtioplere ldoddlatien ias
contacted with a vapor - of a basic substance, such as anmonia or
triethyl am ne, long asaﬁ@edcl%’l%’dldl A swirepr egegvtiede by Ersmmtiaefd )

copol yrer and at %§t one basi c substance sel ected framthe

group consi sting 8P°Wendeﬁﬁﬂ e (i pidsy t5FFs pRGig Tesidue” yspd in

Ca|C|un]hydrOX|det%%ed@ f%Qtlon J?:§Emeans an anionic portion of the

acid resulting from deprotonation. Examples of quater-

10 nary ammonium cémpounds include hydroxides of tetra- .
methylammqnium, tetraethylammonium, tetrapropylammoni-
um, tetra—n-but§lammonium, cetyltrimethylammonium,
tetradecyltrimethylammonium, 1,6-
hexamethylenebis(trimethylammonium), decamethyleﬁe-

15 bis(trimethylammonium), trimethyl-3-chloro-2-hydroxy-
propylammonium, trimethyl(2-hydroxyethyl)ammonium,
triethyl(2-hydroxyethyl )ammonium, tripropyl(2-hydrox-
yethyl )ammonium, tri—n—butyl(2—hydroxyethyl)ammonium,
trimethylbenzylammonium, triethylbenzylammonium, tri-

20 propylbenzylammonium, tri-n-butylbenzylammonium, tri-
methylphenylammonium, triethylphenylammonium, tri—
methyl-2-~oxyethylammonium, monomethyltrihydroxyethylam-
monium, monoethyltrihydroxyethylammonium and octadecyl-
tri(2-hydoxyethyl )ammonium; salts of hydroacids, such

25 as hydrochloric acid, hydrobromic acid and hydrofluoric



32 Alternatively, in the nethod of the present inven-
tion, the crude oxynethyl ene copol yner containing a

pol ymeri zati on catal yst which has been used in the producti on of
t he crude oxynet hyl ene copol yner may be subj ected to treatnent for
reduci ng the amount of the polyner$ ation catal yst contai ned
therein by volatiliz- I ng the cat é Such a volatilizdtion

treatment can be conducted by heating a crude copolymer in an at-

mosphere of inert _gag. agﬁ tgeg&erﬁbgrnggugbchpd@’sdy%urlc RElOWHiRGic

mel ti ng point of fhe ¢opol ymer volatilizing a part of the
pol yneri zation cahgh¥yst phtdphoric acldt heag@RRli Ricidl heoraslldaad, treat ed

crude copol yner as such may be subj ected to heat treatnent for
stabili- chdbrdk elcild)e idvadicakica d, esiilidicgaaiss, pardiiediceat ed
15 crude copol ymer may be subjected to treatnent for

deactivation of theidgl yiHoroals @ecidgt dyysichioroust acid, chlondsmﬂﬁunic
treatment for stabilization of the unstable term nal groups.

| f desireds prior acdd,hemddosalfenrticoded ddeddtsinlfurizg acid andrfwgpo-
vol atilization of _the polynerlzatlon cat al yst, t he crude

oxynethylene.copoPVW@PS@@PrBQ P@iger jSpdbs of ‘thioacids, Ethu?ﬁnﬁqﬁRFQ%‘ :
btareral 1y oo SoHEend swsm RSSO SRR 1S
t hus formic acid, acetic acid, propionic ac;d, butanoic
acid, ieobutanoic acid, pentanoic acid, caproic acid,
10 caprylic acid, capric acid, benzoic acid and oxalic
acid. Of the above quaternary ammonium compounds, the
hydroxides are strongly alkaline compounds which re-
quire careful handling. Therefore, it is preferred
that the hydroxides are used in the form of salts
15 thereof, and it is especially preferred that the hy-
droxides are used in the form of carboxylic acid salts
thereof.
In the method of the present invention, the qua-
ternary ammonium compounds mentioned above may be used
20 individually or in combination of two or more.com—
pounds.
The method of the present invention can be prac-
ticed using conventional apparatuses and operations.

Further, in the method of the present invention, a

25 quaternary ammonium compound can be used in combination



25 obt ai ned crude oxynet hyl ene copol yner, or froma crude

33 oxynet hyl ene copol yner whi ch has been subjected to
conventional stabilization treatnent, but still has unst abl e
term nal groups. Wth respect to the quater- nary anmmoni um
conpound used in the nethod of the pres- § ent inventi-on, there is
no particular limtation as | ong é t he conpound IS represented
by forrmula (1) above. In forrmula (1), the term"acid residue"

used in wi 1 S04l {480 QLons TBENSH M AL S0 CESLT 4+451 DLziig an

acid resul ting fron1deprotonat|on Exanpl es of "quater- 10 nary

anmoni um coMpouNGsxymStieeely dd Offe®f 4@4K 3as ammonia offBAAyadim@ni um
t et raet hyl amoni um tetrapropyl anmoni - um tetra-n-butyl anmoni um

cetyltrinethyl am@igin triethylamimé)adecyl trinethyl amonium 1, 6-
hexanet hyl enebi s(tri net hyl amoni un), decanet hyl ene- 15

bi s(tri met hyl ammoni un)Hexteimeshyw , 3thnd | oethdd hyflroxg-present invention
propyl anmoni um tri et hyl (2- hydr oxyet hyl ) anmoni um

tri et hyl (8- hydr oxdtihldyskmarl vedy texprapyed 2- hydr ox-

yet hyl ) anmoni um tri-n-butyl (2- hydroxyethyl)annDnlun%

tri met hyl benzyl amoni § ISRRIEABTRRALYE SRR LSS ¢f | the gpodes for per-

propyl benzyl ammonjum , tri-n Ibenz | anonj ri
met hyl pheny!| ammr‘#mlrfq f@?}&l‘% n)r’oxfrsr'.tablllz1ng the unstable

nEthyI-2-Oxyethylégggggéingrouﬁgmggyété}&ggrg% mtpgnyne copolymer

according to the method of the present invention, there

10 can be mentioned the following first and second modes.
In the fi;st mode, a crude oxymethylene copolymer in a
molten state is subjected to heat treatment in the
presence of a quaternary ammonium compound, thereby -
decompoéing the unstable terminal groups of the copoi

15 lymer. In the second mode, a crude oxymethylene copo-
lymer in the form of a slurry, in which the crude
oxymethylene copolymer is in a non-molten state, is
subjedted to heat treatment in the presence of a qua-
ternary ammonium compound, thereby decomposing the

20 unstable terminal groups of the copolymer.

First, an explanation is made below with respect
to the heat treatment of a crude oxymethylene copolymer
in a molten state (i.e., the first mode).

The crude oxymethylene copolymer in a molten state

25 can be obtained by using, for example, a vented single



noni um nonoet hyl tri hydr oxyet hyl anmoni um and oct adecyl - -
tri(2-hydoxyet hyl)amoni um salts of hydroacids, such 25 as
hydrochl ori ¢ acid, hydrobrom c acid and hydrofl uoric

34 acid; salts of oxoacids, such as sulfuric acid, nitric
acid, phosphoric acid, carbonic acid, boric gg chtoric acid,
iodic acid, silicic acid, perchJoric aC|d .chl orous aci d,
hypochl orous acid, chlorosul furic aci d, am dosul furic aci d,

disul furic acid and trj Q?’-pfeu extrudeéj yﬂh%s Qe a%ii% s?ﬁ.leltvf )&ffm 34,9@&41_3,

such as thiosul - ric acld; salts of carbox such
as form g aci 4 4@ nfetHddd o PR PSS Q.n\}&'{ﬁ@'l C the decom-

acid, isobutanoic acid, pentanoic acid, caproic acid, 10 caprylic

acid, capric aci dpol@.&rtawrp AChsh b 1&X Aldrdninal group%cldf tde tdygbove
quat ernary anmoni um conpounds, the hydr oxi des are strongly

al kal i ne conpoundsxyhiethylene copolymefuiise prafeindblyanddfurmethertefore, it
is preferred that the hydroxides are used in the formof salts 15

thereof, afhd it | Tegpegataidey ipr dfher mechgehatf thwomhythe melting drempekss- ar e
used in the formof carboxylic acid salts t her eof .

In the nethod of tth@epodsdite ianyaetihydeneheapplymer to 26Q iGar W@ﬁm@ﬁ%m
conpounds nentioned above may be used 20 individually or in

conbi nati on of twhegweFstaingyxceeds 260 °C, there is a danger of the

discoloration of the copolymer and the decomposition of
the main chain (i.e., lowering of the mo;ecular weight)
10 of the copolymer.

In the first mode, the quaternary ammonium com-
pound can be added to the crude oxymethylene copolymer
either prior to or after the melting of the copolymer.

The quaternary ammonium compound is used in an

15 amount of from 0.05 to 50 ppm by weight in terms of the
amount of the nitrogen ascribed to the quaternary
ammonium compound, relative to the total weight of the-
oxymethylene copolymer and the quaternary ammonium
compound, wherein the amount of the nitrogen is repre-

20 sented by the following formula (2):
P X 14 / Q (2)

wherein P represents the amount (ppm by

25 weight) of the quaternary ammonium compound,



pounds. The nethod of the present invention can be prac-

ti ced using conventional apparatuses and operations. Further, in
the nethod of the present invention, a 25 guat er nary anmoni um
conpound can be used in conbination

35 wi th "a substance conventionallysysed for stabilizing an
oxynet hyl ene copol yner, such as ammoni a or an am ne (e.qg.,
triethyl am ne). Her ei nbel ow, the nmethod of the present

invention 5 IS EEE%%&V@jfﬁeEﬁeﬁ%%%%ﬁ”%@ight of the oxymdthy-

representative exanpl es of the nodes for per- formng the heat

treatment for stabilizigge BSpdngim@l @nd the quatie@h@iryalan@ioniRe of a crude
oxynet hyl ene copol yner according to the nethod of the present

i nvention, there 10 compoand)je 14eAls ahed attadmiiohedwhitg offi mdttrand second
nodes. In the first node, a crude oxynethyl ene copolyner in a
nolten state is subj ecpgeth,t @ande® repeatsemtts ithet hwlecular weighds@rfce of a
guat er nary anmoni um conpound, thereby deconposi ng the unstable.
terminal gfoups of thethepguategnary ampemdium cempeungecond node, a crude
oxynet hyl ene copo- | ymer in the formof a slurry, in which the
crude oxyret hffiheme QUAReTNaTY, RUPORdAGOMBPURd e ysed in

subjected to heat treatnent in_the presence of a qua- . t ey nar
anmoni um conpound 2% REPYH &&aﬁﬁﬁﬁn r&ﬁb%s ppm by weight, the decompo-

sition rate of unstable terminal groups lowers. When
the quaternary ammonium compound is used in an amount
10 greater than 50 ppm by weight, the color tone of the
stabilized oxymethylene copolymer is likely to become
poor.
As described above, in the present inventipn, the
amount 6f the gquaternary ammonium compound is expreséed
15 in terms of the amount of the nitrogen ascribed to the
quaternary ammonium compound. Therefore, the molar
amount of the guaternary ammonium compound, relative to
the amount of an oxymethylene copolymer, would not vary
depending on the molecular weight of fhe quaternary
20 ammonium compound (which molecular weight varies de-
pending on the type of the quaternary ammonium com-
pound).
When the quaternary ammonium compound is added to
the crude oxymethyleﬁe copolymer prior to the melting

25 of the copolymer, the addition of the guaternary ammon-



20 unstabl e term nal- groups of the copol yner. First, an
expl anation is nmade bel ow with respect to the heat treatnent of a
crude oxynet hyl ene copol yner in anolten state (i.e., the first
node) . The crude oxynet hyl ene copolyner in a nolten state
25 can be obfained by using, for exanpbg, a vented single

36 screw type extruder or a vented twin screw type extrud-

er. In the method of the present invention, the decom position

of unstable termpng &J%&%&fcmeb&fwﬁducted by, PSYEkEMbESS SORELHEEY
med at a 5

is preferably peffor tenperature in the range of fromthe
melting tenpera- in which thé!lQutetR@rX¥MRENVLERNCoROPAhINEE 18ed6On

[err] C. Wen the tenperature exceeds 260 [err]C, there is a
danger of the the formli €0k cs@lubionfthéeespHpbhyaerlaadttbre solvent
deconposition of the main chain (i.e., lowering of the nolecul ar
wei ght) safedted ciipoh yhee . group consisting|oftietérrandnade, the
guat er nary anmoni um com pound can be added to the crude

oxynet hyl ene copodzgamic solvent capaele ppf odissobvingtther@innpthei ng of

t he copol yner. The quat ernary _ammoni um conpound is used in
an 15 anourUBFeFRFHY (RRRORHUB CHPRPBII neT Rk 2% 2 etAHeBfalfphatic

ot of e M PSSR e RN S e sorutygy ATTERRLT
copol ymer and trmh&%%%ﬁ%é@%yaﬁmggfﬁgn%ompound is added to the copolymer
in an amount of from 0.1 to 5 % by weight, based on the

10 weight of the crude oxymethylene copolymer, followed by
mixing. The mixing can be conducted using a conven-
tional mixer for solid substances, such as a horizontal
cylinder mixer, a twin cylinder mixer, a ribbon mixer,
a puddlé—type mixer or a high speed fluid mixer..

15 Alternatively, the solution of the quaternary ammonium
compound can be fed to a chute of an extruder for the
crude oxymethylene copélymer, or the solution of the
quaternary ammonium compound can be fed directly to an
extruder through a solution inlet of the extrudexr which

20 is provided in the casing of the extruder at a portion
close to a copolymer inlet for the crude oxymethylene
copolymer so that the solution can be added to the
crude oxymethylene copolymer which has not yet been

melted.

25 As another method for adding the quaternary ammon-



conpound, wherein the anount of the nitrogen is repre- 20 sented by
the following fornula (2): Px 14/ Q (2)
wherein P represents the anount (ppm by 25 wei ght) of the
guat er nary anmoni um conpound,

37 relative to the total weighy of the oxymethy-

| ene copol yner and the quaternary ammoni um conpound, 14 is
the atom c weight of nitro- gen, and Q represents the

nol ecul ar wei ght glum cempound to HHE FHRleC DA thiFTitd! BopyIiaiet.prior

When the quaternary ammoni um conpound is used in an anount smaller

than 0.05 ppm by wei ghie nidl&ideC@Hahe copolymed,t itheraatis af matttablin
term nal groups | owers. Wen t he quaternary ammoni um conpound is

used in an anmount whi@h the gresiee oxyimethyd ememdopoldayingdnt it heixssl ovitloree of
t he stabilized oxynet hyl ene copolyner is likely to becone

poor . soladiges @ff e ah@ternaryt ramendswntcdmpamd dm athe
anount of the quaternary amoni um conpound is expressed 15 _i'n terns
of the anosint of teaSH CngyEPlyeRY [sed acFadhdrom the graup GARFistEHR®HMIM

compound. Therefore, the nplar
P water and é%e above-mentioned organic solvent (e.g., a

lower aliphatic alcohol, such as methanol) to thereby
obtain a slurry, and the obtained slurry is subjected
to filtration to obtain a filtration residue, followed
10 . by drying, thereby obtaining a crude oxymethylene
copolymer"containing the quaternary ammonium compound.
In this method, it is preferred to use a solvent which
is incapable of completely dissolving therein the oxy-
methyleﬁe copolymer. By the use of such a solvent, the
15 filtration and drying process for recovering the copo-
lymer can be conducted with ease. In this method, a
desired amount of the quaternary ammonium compound can
be added to the crude oxymeth&lene copolymer by con-
trolling the quaternary ammonium compound concentration
20 of the above-mentioned solution and the liguid content
of the filtration residue (that is, the copolymer).
The thus obtained crude oxymethylene copolymer contain-
ing a desired amount of the quaternarf ammonium com-~
pound, as such or, if desired, aftef drying, is sub-

25 jected to heat treatment by melting the crude oxymethy-



anount of the quaternary amoni um conpound, relative to t he amount
of an oxynet hyl ene copol yner, would not vary dependi ng on the

nol ecul ar wei ght of the quaternary 20 anmoni um comnpound (whi ch

mol ecul ar wei ght varies de- pendi ng on the type of the quaternary
anmoni um conm ) pound) . aoen the quaternary ammoni um
conpound is added to t he crude oxynet hyl ene copol yner prior to the
melting 25 of the copolyner, the addition of the quaternary ammon-

38 | UM LONDOLhSh CRtle Pe1 € ORUSK BRudYr SO tRXaIDkE. arfeddsdred,
in which the quaternary -ammoni um conpound is used in the formof a

solution thereof af Pdat€ashe 0BENEOhYESHhal decomposttioheprémobet hesgchup
consi sting of water and an 5 organi ¢ sol vent capabl e of dissolving

therein the as anfuahbnearwatenoor unetibapolindecas uod added| beethe

al i phatic al cohol (e.g., nethanol), and the solution of the
quat er nary ammonicopebypenrdhichatigetint® mbktenpstgher When a degompo-
anount of fromO0.1 to 5 % by .wei ght, based on the 10 ght of the
crude oxyset hyl en%l*évacp@lgmot%li%mae%y it is prefexrag. tl'rwé ﬂ’i’x?‘ﬂ@uﬁ‘&n

be conducted using_a cony tional n1xer for solid substan%
such as a hori zor?%| the decomp%?%?hﬂ%rpﬁ?%%Fera FUFR 251 PRIBPIRRxFATEE

ribbon m xer, methanglpggdlemizgure %hereof? Qéggnsgﬁgdrgkgédog1¥gom

0.1 to 5 parts by weight, based on 100 parts by weight
of the oxymethylene copolymer (namely, in the range of

10 0.1 to 5 % by weight, based on the weight of the copo-
lymer. Iﬁ desired, the éuaternary ammonium compound
can further be added to the molten Copolymer as a
decomposition promoter. The decomposition promoters
which iﬁclude an amine, water, methanol and a guater-

15 nary ammonium compound, can be used individually or in
combination.

When the gquaternary ammonium compound is added to
the crude oxymethylene copolymer which is in a molten
state, the addition of the quaternary ammonium compound

20 can be conducted by, for example, a method in which a
solution of the quaternary ammonium compound in at
least one solvent selected from the group consisting of
water and an organic solvent capable of dissolving
therein the quaternéry ammonium compound, such as a

25 . lower aliphatic alcohol (e.g., methanbl), is added to



15 Alternatively, the solution of the quaternary amoni um

conpound can be fed to a chute of an extruder for the crude
oxynet hyl ene copol yner, or the solution of the guat er nary anmoni um
conpound can be fed directly to an extruder through a solution
inlet of the extruder which 20 I's proviged in the casing of the
extruder at a portion close to a copolyner inlet for the crude
oxynet hyl ene copol ymer so that the solution can be added to the

crude oxynet hyl eneéheopeuyer bx¥iicthylane@opylyme@ein a moltenT&itafd, oib
As anot her nethod for addi ng the quaternary amon-

39 i um eonpthod tia whdotr tie guatetrinprenennopdurmecnpouwrd and
to the nelting of the copolyner, there is a nmethod in whi ch t he

crude oxynet hyl enatcdpesymone sodiveat weilleced from theplgwoupn comstifsting
guat er nary anmoni um conpound in at 5 | east one sol vent selected from
the group consi st Pigwater and an pFRoenisgn§olNendh SFPAPA R io0dh &4 ssrodard;

solvent (e.g.

a wer aliphatic al cqhol, such as nethanol% to
t hereby 5 EB‘FﬁﬁﬁrnatélFuﬂﬂ?t H&rtYhé‘“‘B‘BE‘&Pﬂ‘e& ; |a§es§rﬁ
to filtration to oQtai.n.a filtratiqn resid fQIIome rylng,
thereby obt ai ni ng® gaggu&g bﬁ 3 fer melted 1 o8 gﬁﬁi n%ﬁﬁathe
quaternary ammni §§}gonPeynds preferred' bl %h@%Q%%ne be raled Yol e ©

use a solvent whic _
organic solvent (such as methanol) is in the range of

from 0.1 to 5 parts by weight, based on 100 parts by
10 weight of the crude oxymethylene copolymer (namely, 0.1
| to 5 % bynweight, based on the weight of the
copolymer). If desired, a conventionai decomposition
promoter, such as an amine, can be used together with
the quafernary ammonium compound. In the method of the

15 present invention, the decomposition rate of unstable
terminal groups is'very high, and therefore, a stable
oxymethylene copolymer having substantially no unstable
terminal groups can be obtained within a short period
of time without repeating the heat treatment.

20 Next, an explanation is made below with respect to
the heat treatment of a non-molten crude oxymethylene
copolymer in the form of a slurry (i.e., second mode).

For example, the heat treatment of the second mode
can be conducted by a method which comprises mixing a

25 non-molten crude oxymethylene copolymer with a solution



I's incapabl e of conpletely dissolving therein the oxy- met hyl ene
copolyner. By the use of such a solvent, the 15 filtration and drying
process for recovering the copo- | ymer can be conducted with ease.
In this nethod, a desired amount of the quaternary anmoni um
conpound can ) be added to the crudeggxynet hyl ene copol yner by con-
trolling the quaternary amoni um conpound concentration 20 of the
above-nentioned solution and the liquid content of the filtration
residue (that is,of hheopodteidry ammonium Tdempdusd obh aa need tumdéncap-
oxynet hyl ene copol yner contain- i ng a desired anount of the

guat ernary ammoniabieanf completelypadisikobsing cthereinftihespxenethyiene
drying, is sub- 25 jected to heat treatnent by nelting the crude
oxymet hy- copolymer to thereby obtain a slurry;4gnd subjectingpe

copolymer in an extruder or the like. |f desired, at | east one
convent i onal deccﬁﬁ%s@b?%ﬂ%ﬂ oD EFY E‘Ec*l*ﬁat treatment 550 aRNPESPYAHEeFOBr
nmet hanol , can be added to opol yner which is in nolte

state. Wisn a de®RFR- heEPnStab¥§t?%ﬁmkﬁ EPUPS Q5ethe| ?rVgép?§¥erred

t hat an anount of econposi tion pronoter (such as an am ne,
wat er, RS D r %P &T%ﬁe thereof) is in the range of from

8;(1 to 5 parts by wei f?qgeﬂ@o Qanrléﬁt:p%ngq giﬂéve t e usgfg/tc‘

ymet hyl ene copol yner nane he T an )

wei ght, based on rﬁé@iﬂiﬁ'ﬂmaﬁébi@%ﬁ%&npletely dlssolv1ng therein the
oxymethylene copolymer simplifies the post treatment,

10 such as filtration and drying.

Exalees of a medium incapable of completely dis-
solving therein the oxymethylene copolymer include
water and an aqueous methanol solution containing 10 to
30 % by.weight of methanol.

15 The heat treatment is performed at a temperature
in the range of from 80 °C to lower than the melting
temperature of the oxymethylene copolymer.

The concentration of the crude oxymethylene copo-
lymer in the slurry (slurry céncentration) is generally

20 in the range of from 5 to 50 % by weight. When the |
slurry concentration is less than 5 % by weight, a
large amount of a medium incapable of completely dis-
solving an oxymethylene copolymer is needed, and there-
fore, a large scale apparatus is needed for stabilizing

25 - the crude oxymethylene copolymer. When the slurry



|l ymer. |If desired, the quaternary anmoni um conpound can further
be added to the nDIten copol yner as a deconposition pronoter. The
deconposition pronoters whi ch include an am ne, water, nethano
and a quater- 15 nary ammoni um conpound, can be used individually or
in conbi hat i on. Whep, t he quat er nary anmoni um
conpound is added to t he crude oxynet hyl ene copol yner which is in
a nolten © state, the addition of the quaternary amoni um conpound

20 can be copduebfdrB¥iohok sexdiRl @haf Bot BOoGyl %éM@HHWiégltatlon of
solution of the quaternary ammoni um conpound in at | east one

sol vent sel ected kthensilbery’ eRom@Rs unisaRd sFactory, so thaltelpréied fita-
organi ¢ sol vent capabl e of dissolving therein the quaternary

anmoni um conpoundtisncbfapxgmehylene dopodiymelr platirs ancd)hdlence,g 'l;he
met hanol ), is added to

t he crude oxynet hglumeyc sepayadesi dnondivoe phats@iss, or a nethod
i n which the quaternary anmoni um conpound and at | east one

sol vent sej ected from tlnet@ﬁm?&c@@ﬁsim@@leng the concentgmbtigmectatdiaan

or gani ¢ sol vent caggble of dissolvin therein the quaternary

g
anmoni um conpound® P&%@ﬁéﬁaﬁé‘ﬂ?nlum compoué‘dldéﬂ‘ e meddamo inaarakds éb“- n

an extruder or the referrgf t hat the .amount of

or the EPpREEeds shmecistos FRRRIRL H0 e N AR ©

er is in the range of from 0.05 to 500 ppm by weight,
preferably 1 to 300 ppm by weight, in terms of the

10 concentration of the nitrogen ascribed to the quater-
nary ammopium compound in the solution, wherein the
concentration of the nitrogen is represeﬁted by the

formula (2'):
15 P' X 14 /7 ©Q (2")

wherein P' represents the concentration (ppm
by weight) of the quaternary ammonium com-
pound in the solution, 14 is the atomic
20 weight of nitrogen, and Q represents the
molecular weight of the guaternary ammonium
compound. |
- When the concentration of the quaternary ammonium
compound is less than 0.05 ppm by weight, the decompo-

25 sition rate of unstable terminal groups is likely to



fromO0.1 to 5 parts by weight, based on 100 parts by 10 wei ght of the
crude oxynet hyl ene copol yner (nanely, 0.1 to 5 % by weight, based
on the wei ght of the copolynmer). If desired, a conventiona
deconposi tion pronoter, such as an am ne, can be used together

W th t he” quat ernary ammoni um conpoygpd. In the nmethod of the 15
present invention, the deconposition rate of unstable term na
groups is very high, and therefore, a stable oxynet hyl ene

copol ymer having sghakant yakhy the dbakabk@ation of theehliaR@rn@rguRmmenn be
obtained within a short period of time without repeating the heat

treatnment. 20  ium compbext, isnmexel &hahi 600 ppiBby keligWwtyi tther esgeat to -
the heat treatnment of a non-nolten crude oxynethyl ene copol ymer in
the formof a sl utope(bfethesetabdlimedd) copolymer is likkedy déoailpelosmet he
heat treatnment of the second node can be conducted by a net hod

whi ch conpri ses nbgPrg aASZSescrlbndnaboWBenlormbe presentty Loavenddpeal,y mer
with a solution 42 of
t he quaterhary anttbfi a8RPEBiFpeEndhen aakegraxy argenium CONPOU@SIéSof

conpl etely dissolving therein the oxynethyl ene pol ymer to
t hereby obtain a SFR F?segn&nsﬁﬁfgﬁtpﬁgthe amount; pf 5B@apﬁ§J°§P@rry to

heat treatnent to ther e unstabl e ter

al groups
of the crude oxy- ascrib E%I3H3t85BSF§ngﬁmonlum ohBotin’ My

fore, the molar amount of the quaternary ammonium
compound, relative to the amount of an oxymethylene

10 copolymer, would not vary depending on the molecular
weight of the quaternary ammonium compound used (which
molécular weight varies depending on the type of the
quaternary ammonium compound). In the second mode, the
quaternéry ammonium compound can be used together with

15 a conventional decomposition promoter, such as an
amine.

In the above-explained method of the present
invenfion for stabilizing the crude oxymethylene copo-
lymerf'the unstable terminal groups of the crude oxy-

20 - methylene copoiymer are decomposed at a high rate even .
at a low temperature, and therefore, it is possible to
easily produce an excellent oxymethylene copolymer

.within a short period of time, which has substantially
no unstable terminal groups and, therefore, is excel-

25 lent with respect to both thermal stability and color



In this nethod, as nentioned above, the use of a medi um i ncapabl e
of conpletely dissolving therein the oxymnet hyl ene copol yner
sinplifies the post treatnent, 10 such as filtration and drying.
Exanpl es of a nedium i ncapabl e of conpletely dis- solving therein
t he oxynet hyl ene copol ynmer i ncl ude adater and an aqueous net hanol
solution containing 10 to 30 % by wei ght of nethanol. 15

The heat treatnment is perforned at a tenperature in the range of

from80 [err] C totbawer trhentbha Mehbritgperiod of tiakPeiaed abefvet he
oxymet hyl ene copol yner. The concentration of the crude
oxynet hyl ene copospecificallyl yiahs abont iOuminutsisuory lessc eiterattihegn) is
generally 20 in the range of fromb5 to 50 % by weight. Wen the
~slurry concentr at stabid ikesdonhds PeXfioymadi gistingaa crude oxymgtdwl@nsunt
of a medi umincapable of conpletely dis- sol vi ng_an oxynet hyl ene
copol yner i s neede@podimegrhdinea molten staftgye and PROYE de N PFarkfSFs is

needed for stabilizing _25 .. .the crude oxynetﬂylene_cgpolyner When
the slurrys when the stabilization is performed using a crude

concentration is nore HQ@%-SO % by -wei ght,, agitaUﬁ% (g stat the slurry
becones unsati sf alFESM, eNFa £OFPdENG 47 & non 48h S5 %y net hyl ene

copol yner occurs and, Ii%n(i:%’e tpr}%sent inven%i%rnr,y vﬁleé%art%eess'éarﬁi(a.ité’&iwses'

is conducted with respect to the non-molten crude oxy-
methylene copolymer in the form of a slurry (i.e., the

10 second mode), the resultant stabilized oxymethylerne
copolymer:in which substantially all of the unstable
terminal groups have been decomposed, is generally
subjected to post treatments, namely, filtration and
washing.to remove formaldehyde (generated by the decom-

15 position of the unstable terminal groups), unreacted
monomers, and the quaternary ammonium compound used for
stabilization, followed by drying. When the stabiliza-
tion is conducted with respect to the crude oxymethy-
lene copolymer in a molten state (i.e., the first

20 mode), the above-mentioned impurities (i.e., formalde-
hyde, unreacted monomers, and the quaternary ammonium
compound) are removed undér reduced pressure from a
vent of an extruder, and the resultant stabilized
oxymethylene copolymer, in which substantially all of

25 the unstable terminal groups have been decomposed, is



5 In the second node, the concentration of the
quat ernary ammoni um conpound in the nmedi umincapabl e of conpletely
di ssol ving therein the oxynethyl ene copolym er is in the range of
fromO0.05 to 500 ppm by wei ght, preferably 1 to 300 ppm by wei ght,
interns of the 10 concentration of tRQg nitrogen ascribed to the

quat er - nary anmoni um conpound in the solution, wherein the
concentration of the nitrogen is represented by the formula (2'):
15 pelletized. X 14/Q (2") _ wherein P
represents the concentration (ppm by wei ght) of the

quat ernary anmmoni um Caiih the method of fleinskésedrbheisvdntion, i ds-the
atomc 20 wei ght of nitrogen, and Q represents the

mol ecul ar wei ght sifrddie ajudteasiargnammremtional additive cpaypop@dincor-
When the concentration of the quaternary amoni um conpound is |ess
than 0.05 ppm by Besiafied ineo peabibized oxymethplenet @RPLYRRY aBY e
termnal groups is likely to .

| ower. WiBn the d‘lﬁﬁi‘é‘htqgtfpbrﬁ%#r‘ﬂ%r Rt &9 ak remoframples of spgh,

compound i's rENEEégggg§¥¥£&gin§§h¥$1&gg’i%gfh&glég antioxidant, a scav-

enger for formaldehyde, a scavenger for formic acid, an

44

ultraviolet light absorber, a light stabilizer, a
mold-release agent, a reinforcing material, an

10 - electroconductive material, a thermoplastic resin, a
thermoplastic elastomer and a pigment. With respect to.
the timing for adding_the additive to the cobolymer,

. there is no particular limitation, and the timing ﬁay
be apprépriately chosen depending on the type of

15 ' additive. For example, the additive can be added to
either the crude oxymethylene copolymer prior to the
decomposition'of unstable terminal groups or the
stabiiized oxymethylene copolymer after the
decomposition of unstable terminal groups.

20 In another aspect of the present invention, there
is provided a stabilizer reagent for use in stabilizing
an oxymethylene copolymer having thermally unstable
terminal groups, mainly comprising at least one quater-
nary ammonium compound represented by the following

25 formula (1}:



tone of the stabilized copolyner is likely to becone poor. As
descri bed above, in the present invention, 5 t he anobunt of the
guat er nary anmoni um comnpound i s expressed in terns of the anpunt
of the nitrogen ascribed to the quaternary amoni um conpound.

Ther e- fore, the nolar anount of the quaternary amronium
conpound, relative to the anount of an oxynethylene 10 copol yner,
woul d not vary dependi ng on the nol ecul ar wei ght of the quaternary
ammoni um conpound used (which [R1R3RﬁR&NHRpCWéigh) vari es dependi ng on
the type of the guat ernary ammoni um conpound). I n the second node,
t he quat ernary ammoni um conpound can be used together with 15

a conventional deconposition pronoter, such as an am ne. '

In the above-expl ai ned net hod of the present i nvention for
stabilizing the crude oxynet hyl ene copo- | ymer, the unstable

term nal groups of thewbBpggénsxy- 20 net hyl ene copol yner are

deconposed at a high rate even 1 2 at ga | gw _yenperature, and
therefore,5it is possibl e®®gh of R™, RaasRyapfo&ucdrdpperndemtda

oxymet hyl ene copol ymer wi thin a shaqrt riod of ti.ne, i ch has
substant i al |y TRETRREPS] ™ UPACRA L558s Ond oA RS e C1 s
iécel- 25 | ent “Lte36e§RE§& 5%OggghatE%rqahz%t%9&&|b&o%gg GQl or

aralkyl group which is an unsubstituted or
substituted C; - C3p alkyl group substituted
10 , with at least one Cg - Cop aryl group, or an
alky;aryl group which is a Cg - Cyq aryl 
group substituted with at least one unsubsti-
tuted or substituted C; - Czg alkyl group,
whérein the unsubstituted or substituted
15 alkyl group is linear, branched or cyclic,
| and the substituted alkyl group has at least
one substituent selected from the group con-
éisting of a halogen atom, a hydroxyl gfoup,
- an aldehyde group, a carboxyl group, an amino
20 group and an amide group, and wherein at
least one hydrogen atom of each of the unsub-
stituted alkyl group, the ary; group, the
aralkyl groﬁp and the alkylaryl group is
.optionally replaced by a halogen atom;

25 n represents an integer of from 1 to 3;



tone. The term"short period of tinme" used above specifically
means about 10 minutes or |ess when the stabilization is perforned
usi ng a crude oxymet hyl ene copolynmer in a nolten state, and about
1 hour or |ess 5 when the stabilization is performed using a crude
oxynmet hyl ene copolynmer in a non-nolten stateyg In the present

i nvention, when the stabilization is conducted with respect to the
non- nol ten crude oxy- met hyl ene copolyner in the formof a slurry
(i.e., the 10 segpd node), the resultant stabilized oxynet hyl ene
copolynmer in which substantially all of the unstable term nal

groups have been deconposadrepregendisald hwydroxyl graulpy;ecirechn aqiest
treatnments, nanmely, filtration and washi ng to renove fornmal dehyde
(generated by the decomesi@e of ap@yi H €y ofcarexyidicaldlod & e na
groups), unreacted nononers, and the quaternary ammoni um conpound
used for st abhvidrseicdd, sl loaneeidy anyiimgrommds tdhdoacs | i za-
tion is conducted with respect to the crude oxynethy- | ene

copol yner 3n a nolten SFafe i eC2a WFIY§ thigacid. ppde), the

above-nentioned inpuritie i.e , formal de- hyde, unreacted
nononers, and therrguat %Fﬁ%%rmaﬂ‘rﬂﬁs of the, y)Z‘E'arr &SGR e Plunder
reduced pressure . vent of _an _ext er, .and the resultant
stabi | i zed ft;l%g]gyr?gteﬁlﬁ éﬁ‘é’eé‘%ﬁ&“yr%re, 3% fr\f\?ﬁ'l(i&’?fss’ubstanti ally all of

25 the unstable t?&Wi”%hegg%HB§1Q§&§ Q@gaeg%cggpaﬁ%Qnehsabove, in

which X in formula (1) above represents the acid resi-

10 due of a carboxflic acid;

(ii)fthe stabilizer reagent as defined above, in
which the above-mentioned carboxylic acid is at least
one acid selected from the group consisting of formic
acid, aéetic acid and propionic acid;

15 (iii) the stabilizer reagent as defined above, in
which each of Rl, RZ, R3 and RY ih formula (1) above
independently représents a C; - Cg alkyl group or a C,y
- C4 hydroxyalkyl; and h

(iv) the reagent as defined above, in which at

20 least one of Rl, Rz, RS and R% in formula (1) above is
a hydroxyethyl group.

The content of the quafernary ammonium compound in
the stabilizer reagent of the present invention is
preferably not less than 50 % by weight, more prefer-

25 ably not less than 70 % by weight, most preferably not



46 pel l eti zed. In the nethod of the present
invention, if de- sired, at |east one conventional additive may be
i ncor - porated into the stabilized oxynet hyl ene copol yner by 5
means of an extruder or the like. Exanples of such . conventi ona
addi tives include an antioxidant, a scav- enger for formal dehyde,
a scavenger for formc acid, an ultrtaviolet |Iight absorber, a
light stabilizer, a nol d-rel ease agent, a reinforcing material, an

10 el ectroconddst ikhanmabesl gk, waipRermopl astic resin, a
t hernopl astic el astoner and a pighent. "Wth respect to the timng

for adding the additiveukéhblRe €8BOLYEBH1lizer reagehR€b® itheN@riahitcul ar
limtation, and the tim ng may be appropriately chosen dependi ng
on the type of 1Enventisdidinhyvbe ihoangx&opheg, sukh addiaf powdear) kgaadded
to ei ther the crude oxynet hyl ene copol yner prior to the
deconposi ti on of uhesablreat éiguidl. groups or the stabilized
oxynet hyl ene copol yner after the deconposition of unstable
termnal droups. 20 With resppgtafet fthe mepbod §Prt heipgesbet sitmbdatizen,
t here is provided a stabilizer reagent for use in stabilizing

an oxynet hyl ene cBFoF§REP RaPEnFEHEFREPPY dRYERGIEEN, there ist senipral-
O ey bo o fRHE T bR hponSndutLe oxengppe snpl FHAeATIRRL ™
reagent can be advantageously used in the above-men-
tioned two modes of the heat treatment according to thé
10 method of the present invention. That is, examples of
methods in which the stabilizer reagent of the present
invention can be advantageously used include a method
in whicb a crude oxymethylene copolymer in a molten
state is subjected to heat treatment in the presence of
15 the stabilizer reagent of the present invention to
théreby decompose the unstaﬁle terminal groups of the
crude oxymethylene copolymer; and a method in which a
non-molten crude oxymethylene copolymer in the férm of
a slurry is subjected to heat treatment in the pfesence
20 of the stabilizer reagent of the present invention to

thereby decompose the unstable terminal groups of the

crude oxymethylene copolymer.

25



47
[Rlerr]Rlerr]Rlerr]Rerr]Nerr]][err]Xerr] (1)

wher ei n: 5 each of Rerr], Rerr], Rerr] and R err]

I ndependent |y represents an unsubstituted or substituted
derr] ) - (err] alkyl group,gg (Jerr] - C(ferr} aryl group,
an aral kyl group which is an unsubstituted or

substituted CJerr] - (Jerr] alkyl group substituted 10 with at
least one Clerr] - Cerr]g@éy! m@H®UPor OFARRYING OUT THE INVERTkgkaryl group
which is a (err] - (errfaryi group substituted with at
| east one unsubsti - Hereinbelow, thél @feRfentisividntiet iQl be dd-err]

al kyl group, wherein the unsubstituted or substituted 15
al kyl group is |iseatibelr dfc medeodetizdlli with reference to tWued fididowing
substituted al kyl group has at | east one substi tuent

sel ect ed fronltheEgampﬂesoand Comparative Exagipdteisng boft £hest sdwvlst ogt a
hydr oxyl group, an al dehyde group, a carboxyl group, an
amno 205 cogsdapesh @sad iaditdagy rtdep scane Wertdie pesent

| east one hydrogen aton1of each of the unsub- stituted

al kyl group, the &PYPDEdSmp, the aral kyl group and the
alkylaryl group is The terms and Frjr;[elaosrll.t(’?‘rlel en repleat(i') sb,y w%irg}l Oagreen uaéé)én

in the Examples and the Comparative Examples, are
explained below.

10
<Unstable terminal group content of an oxymethylene
copolymer (ppm)>

An oxymethylene copolymer is pléced in a nitrogen

atmosphére at 200 °C fof 50 minutes, and during this

15 period of time, formaldehyde generated from the oxy-
methylene copolymer is absorbed in water. Then, the
amount of formaldehyde absorbed in the water is meas-
ured by titration. Almost-all of the formaldehyde
molecules generated under the above conditions are

20 those generated by the decomposition of unstable termi-
nal groups [—(OCHz)n—OH] of the oxymethylene copolymer.
Therefore, the amount of formaldehyde absorbed in the
water is used for calculating the amount of the un-

stable terminal groups on the oxymethylene copolymer.

25



25 n represents an integer of from1l to 3;

48 and X represents a hydroxyl group; or
an acid residue of a CJerr] - CJerr] carboxylic acid, a
hydr oaci d, an oxoacid, an inorganic thioacid 5 or a (err] -
Clerr] organic thioacid. Prefsarred exanpl es of the
stabilizer reagent of the present invention are as foll ows:

(i) the stabilizer reagent as defined above, in which X in
formula (1) aboveccsrseseons dheaasetiieesi - 10 due of a carboxylic
aci d; (ii) the stabilizer reagent as defined above, in

whi ch the above-nenti orieel caldoxybhe afia psliéet|efisan oxymethylene acid
sel ected fromthe group conS|st|ng of formec acid, acetic acid
and propi oni ¢ aciehpolimer is evaluétqad)byhlee@@abingzéheréagéﬁtle§§ def| ned
above, in whi ch each of Rerr], Rerr Rlerr] and err%
formul a (1) above(lL value) anqthenvehtPynessr eBEnyalaedy by meang) By p

al kyl group or 1. hydr

(iv) the Beagent %84?%%?%%%1%%0vé%DFH ﬂﬂl%heﬂgnug%Ctureg PBAsFOLAePEt

Rlerr], Rerr], 5% n (1) xpho -
hydroxyethyl gro %pp naﬂen££Y°k$ b?he %ﬂ?%h ?ﬁe égagafeFﬂgryLanﬁ%%P um
compound i n and the smaller the "bL" value, the better the color

tone of the pellet.

10 <% and ppm>
Unless otherwise specified, all percentage values

and ppm values are by weight.

Further, an explanation is made below with respect
15 to the methods for producing crude oxymethylene copo-
lymers (A), (B) and (C) which were used in the Examples

and Comparative Examples.

[Production of crude oxymethylene copolymers (A) and
20 ()]

A twin paddle-type continuous kneader having a
jacket capable of dirculating a heating medium there-
through was used. The internal tempefature of the
kneader was set at 80 °C and, then, 12 kg/hr of tridx—

25 ane, 444 g/hr of 1,3-dioxolane (comonomer), and 7.1



the stabilizer reagent of the present invention is preferably not
| ess than 50 % by wei ght, nore prefer- 25 ably not |less than 70 % by
wei ght, nost preferably not 49
|l ess than 90 % by wei ght. Further, the stabilizer reagent of
t he present i nvention may be in agyp forn1 such as & powder, gran-
ules or a liquid. 5 Wth respect to the nethod for using the
stabiliz- er reagent of the present invention, there is no par-
ticular Iimtatiagynanst fretieyeap! emoldcubsbiéigiet modifier) weagent can
be advant ageously used in the above-nen- tioned two nodes of the
heat treatnment aceatitimgotslyhfedlinto theethesder sbetpatsehe amoentson.
That is, exanpl es of met hods in which the stabilizer reagent of

t he present of 1,3rdtokobaneaandemathphabgeouthy kmeddenc| yegeracnet hod
i n which a crude oxynethylene copolynmer in a nolten state is

subj ected to heatt¥V%anEh%C¢met&eoﬁ5e@@%c@néfo 155 1073 malgt BOF| Pdr Of
reagent of the present invention_to ose

unstabl e Ber ni nal *}f? otpLOER € he Further, c}uﬁebﬁxVﬁégﬁgfgaguEbBBI9ﬁer
IO 1 Wl o DRIS L B0 SEUMB REHTRLIY sy copolyges |1
presence. 20 0l 1 DEe§1 AR L} EPENLRAGE a8 2108 BEREEALLLAYS ELE1hR0
the kneader at a rate of 39.6 g/hr so that the amount
6f boron trifluoride di-n-butyletherate in the kneader
10 became 1.5 x 1072 mol per mol of the triozxane, to
thereby pgrform a polymerization reaction. F:om the
outlet of the kneader, the resultant oxymethylene
copolymer was obtained [hereinafter, this oxymethylene
copolymér is referred to as "crude oxymethylene copoi
15 lymer (A)"]. Crude oxymethylene copolymer (A) was
added to an aqueous 0.1 % solution of triethylamine to
thereby deactivate the catalyst. Thé resultant oxy-
methyiene copolymer was filtered off and washed, fo;—
iowed by drying at 120 °C, thereby obtaining crude
20 - oxymethylene copolymer (B). The obtained crude oxy-
methylene copolymer (B) had én unstable terminal group

content of 5,300 ppm.

[Production of crude oxymethylene copolymer (C)]

25 _ A twin-paddle type continuous kneader having a



t her eby deconpose the unstable term nal groups of the crude

oxynet hyl ene copol yner. 25

50 BEST MODE FOR CARRYI NG OQUT THE | NVENTI ON

Her ei nbel ow, the present invention will be de- scribed in nore
detail with reference to the follow ng Exanpl es and -Conparati ve
Exanpl es, but they should not 5 be construed as |imting the scope
of the present i nventi on. The terns and measur enent

met hods, which ar g uged cap able OE EPEuEé@EHbeﬁ ﬁ@gtiﬂg freBRAmAkth¥ee -
Exanpl es, are exp al ned eF nst abl e term nal

group content of gRr&YyRELBY! 888d. The 1nté§ﬁ8h.)”&"§ﬁlpéﬁﬁlfhi‘e of the
An oxynet hyl ene copol yner is placed in a nitrogen at nosphere at

200 [err] C for 50knkadéeswadndetuatngot hcsandd then, peli Rg /b bifmeriox-
f or mal dehyde generated fromthe oxy- met hyl ene copol yner is
absorbed i n wat erandheRf4t ghr of ethydaepenbxdéfief ¢combdeheds ,abadr Bed i n
the water is neas- ured by titration. Alnost all of the
f or mal dehygde g/hr of methylal (molecular weight modifier) were
continuously fed into the kneader so that:the amounts
of ethylene oxide and méthylal in the kneader, respec-
tively, became 0.045 mol and 0.7 x 10-3 mol, per mol of
the trioxane. Further, a 1 % by weight solution of
10 boron trifluoride di-n-butyletherate (polymerization
catalyst):in cyclohexane was continuously fed into the
kneader at a rate of 118.8 g/hr so that the amount of
boron trifluoride di-n-butyletherate in the kneader
became 4.5 x 1073 mol per mol of the trioxane, to
15 thereby perform a polymerization reaction. The resul-
tant oxymethylene copolymer obtained from the outlet of
the kneader was added tq an aqueous 0.1 % solution of
triethylamine to thereby deactivate the catalyst. The
resultant oxymethylene copolymer was filtered off and
20 washed, followed by drying at 120 °C, thereby obtaining
crude oxymethylene copolymer (C). The obtained crude

oxymethylene copolymer (C) had an unstable terminal

group content of 8,100 ppm.

25 Examples 1 to 25




- nol ecul es generated under the above conditions are 20 t hose gener at ed

by the deconposition of unstable term - nal groups

[-(OCCH err])[err]-OH of the oxynethyl ene copol yner. - Therefore,

t he amount of fornmal dehyde absorbed in the water is used for

cal cul ating the amount of the un- shabl e term nal groups on the
oxynet hyl ene copol yner. 25 51
<Col or tone of a pellet> The color tone of a pellet of an
oxymet hyl ene cﬁﬁ&éyﬁﬁﬁméﬁhfmﬁﬁ@aé@ﬁbiym@fasmy|W@stﬁmﬂédgﬁ®nass

(L value) and the yell owness (bL val ue) by neans of a
col or-machi ne, Madhled KO (Tehudehti@ed @fidtsibethplamine to tihe peloyi

Denshyoku Co., Japan). The larger the "L" val ue and the small er
the "bL" val ue, tdmadivate tthe qpdlymerizationtemeabfstheopeained in the
<% and ppn> Unl ess otherw se specified, all percentage val ues
and ppm val ues euQPHBﬂHmﬁﬁht The resultant oxygmithyibene ;pORILYBAEL VS i s
made bel ow with re;Pect to the nethods for roduci ng.crude
oxymet hyl éne copgtiitered °f§d§9§ yaghed ) Thep PR HOHEPR LR e N t he

copé&ymggq£§gIa&hggafpbart by welght [relative to 100

Exanpl es
parts by weight of oxymethylene copolymer (A)] of an
aqueous solution of a quaternary ammonium compound as a
stabilizing reagent, and the mixture was mixed well,

10 followed by drying at 120 °C, thereby obtaining a crude
oxymethylghe copolymér containing a gquaternary ammonium
compound. The obtained crude oxymethylene copolymer
had an unstable terminal group content of 5,000 ppm.

To.the obtained crude oxymethylene copolymer

15 containing a quaternary ammonium compound was added 0.3
part by weight [relative to 100 parts by weight of the
crude copolymer] of 2,2'-methylenebis-(4-methyl-t-
butylphenol) as an antioxidant, and the resultant
mixture was fed into a twin-screw type vented extruder.

20 (As shown in Table 1, in some of the Examples, water
and/or triethylamine was added to the molten copolymer
in the extruder.) In the extruder, the stabilization
of the oxymethylene copolymer was conducted by decom-
posing the unstable terminal gfoups of the copolymer

25 under conditions wherein the internal temperature of



[ Producti on of crude oxynethyl ene copolyners (A) and 20 (B)]

A twi n paddl e-type conti nuous kneader having a j acket capable of
circulating a heating medi umthere- t hrough was used. The interna
tenperature of the kneader was set at 80 [err]C and, then, 12
kg/ hr of triox- 25 ane, 444 g/ hr of 1553-di oxol ane (conononer), and
7.1 52 g/ hr of

met hyl al (nol ecul ar wei ght nodifier) were continuously fed into

t he kneader so that .t t o OL 1, i i aRecand iRt ldsdls 1 n
t he kneader, respg%:IEe 052 Hue ?’f‘*\%?ﬁo bgéafrargho.%g%SQ%Iﬁ%nd 0. 7l x 10[err]

mol, per mol of pInutes.!NGubkeu@ntly, Fiht Rl extiulehy wWhiedldevelatiiion
of : boron trifluoride di-n-butyletherate (polynerization

catal yst) in cycl ekaxana WaS thks@ta®illiizeauskyniettyilene copolymer Hes
kneader at a rate of 39.6 g/hr so that the anount of boron
trifluoride di-n-bohduetld aheocught hek veade( the) degreehedavaciivm atl Giher r |
nol per nol of the trioxane, to t hereby perform a pol ynerization
reaction. §romtheent: 20 togut)l.et Thent, héhiensdadrilizied oxyetthivlene

oxynet hyl ene copol ymer was obtained [hereinafter, this

oxynet hyl ene copolypedl yimsr obsaiakdr dad the £ermcofd@ Stmrmch e Hbpo-
15 lymer (A)"]. _Crude oxynethyl ene copol yner GOAE) was e addded
to an aqueous 0.1t#PsEi&t odn the eXtEuiEraneRd the obtained stabilize

oxymethylene copolymer was pelletized.
Table 1 shows the type of the quaternary ammonium
10 compound used; the amount of the quaternary ammonium
compound used (in terms of the amount of the nitrogen
ascribed to the quaternary ammonium compound), relative
to the total weight of the oxymethylene copolymer and
the quafernary ammonium compound; the amounts of the
15 water used and the triethylamine used (each, % by
weight, based on the weight of the crude oxymethylene
copolymer); the unstable terminal group content of the
stabilized oxymethylene copolymer; and the results of
the evaluation of the color tone éf the pellet.

20
Examples 26 to 50

To crude oxymethylene copolymer (A) was added 1
part by weight [relative to 100 parts by weight of
oxymethylene copolymer (A)] of an aqueous guaternary

25 ammonium compound solution or a solution of a quater-



t hereby deactivate the catal yst. The resultant oxy- met hyl ene

copol ymer was filtered off and washed, fol- | owed by drying at 120
[err] C, thereby obtaining crude 20 oxynet hyl ene copol yner (B). The
obt ai ned crude oxy- met hyl ene copol yner (B) had an unstable

term nal group ) content of 5,300 ppm [ Producti on of
crude oxynet hyl ene copolyner (C] 25 56 A tw n-paddl e type

conti nuous kneader having a 53

Lsed: The'internd C%yéc“' popdifh g 15 A SGRERES 0o St PRBEET 1T
d, then, 12 kg/ t g?é 5

?gononoﬁgr) ang %gdéQSn 7?w ?r?égld? ? ?%69$ar €%*ﬁﬁf %%g?§ner)

wer e cQuy ?ﬁf&lﬁéﬁ 054 hﬁué(r@@ﬂgiyrﬁé’rt haphé hﬁe@xﬁ@%‘@ﬁé was

of ethylene- OX|de a n the kneader, respec- tively,

becanme 0.045 nol wgibd. v7e1(l L0EST 1dwe® b Q?fyﬂ?c% & 120 °C, théhepyrioxane.
Further, a 1 % by wei ght solution of % oron trifluoride

di - n- butylset her atsb P Wi rd Zatude oxymethyles@tdbyslymeén cystahexageawas
continuously fed into the kneader at a rate of 118.8 g/ hr so that
t he amount of quaterndmgy cammonibnocompodnd nN- Ummglebheiaeé ¢nudde kneader
becanme 4.5 x 10[err] nol per nol of the trioxane, to
oxymethylene copolymer had an unstable termlnal group
content of 5,200 ppm.
To the obtained crude oxymethylene copolymer
10 containing a éuaternary ammonium compound was added 0.3
part by weight [relative to 100 parts by weight of the
obtained crude copolymer] of 2,2'-methylenebis-(4-
methyl-tert-butylphenol) as an antioxidant, and the
resultaﬁt mixture was fed into a twin-screw type venfed
15 extruder. (As shown in Table 2, in some of the Exam-
ples, water and/or triethylamine was added to the
molten copolymer in the extruder.) In tﬁe extruder,
the stabilization of the oxymethylene copolymer was
conducted by decomposing the unstable terminal groups
20 of the copolymer under conditions wherein the internal
temperature of the extruder was 200 °C, and the resi-
dence time was 5 minutes (wherein the guaternary ammon-
ium compound, which was originally added to the crude

oxymethylene copolymer for deactivating the catalyst,

25 ° was used as a stabilizing reagent). Subsequently, in



15 t hereby perform a polynerization reaction. The resul-

tant oxynet hyl ene copol yner obtained fromthe outlet of t he
kneader was added to an aqueous 0.1 % sol uti on of triethyl am ne
to thereby deactivate the catal yst. The resul tant oxynet hyl ene
copol ymer was filtered off and 20 was , followed by drying at 120
[err]C, thereby obtaining crude oxXynet hyl ene copolyner (C). The
obt ai ned crude oxynet hyl ene copol yner (C) had an unstable

t erm nal thGVQHErGQEEe“EthdévéQQtRREhatlo%5of th g%%%ﬁhﬁieﬁ to 25

54 Crude oxynef hyl ene copolynmer (A) was added to an

aqueous 0.1 96SO|6k¥ﬁétﬁ§léhéebbﬁb§§h39 {/ast B8hAR¥%ted througheasll @& the
pol ynmeri zation catal yst contained in the copol ymer. The resul tant

oxynet hyl ene copol yherdeggee bf vaculinl her eHeot/bnand20asbed.). Thelen,t anehe
oxynet hyl ene copol ynmer was added 1 part by weight [relative to 100
parts by wei ght o$tekjyhikzagl orgmethyglener copplymbrawas obtainedqueothe

sol ution of a quaternary ammoni um conpound as a stabilizing
reagent, @nd the fPXBuUPE ﬂagtﬁﬁnédthebhgh tbe die béltbﬂeexwyudeyingn@t 120
[err]C, thereby obtaining a cru oxynet hyl ene copol yne

contai ning a quatEPﬁa??téﬁﬂﬁﬁlEﬁﬁblllzed O ¥RBEhHdenThEORE! ﬁmﬁédw@ﬁude

oxymet hyl ene copolymer . ...

Table 2 shows the type of fhe quaternary ammonium

compound used; the amount of the quaternary ammonium

10 compound used (in terms of the amount of the nitrogen
ascribed to the quaternary ammonium compound), relative
to the total weight of the oxymethylene copolymer and
the quaternary ammonium compound; the amounts of the
water uéed and the triethylamine used (eabh, % by

15 weight, based on the weight of the crude oxymethylene
copolymer); the unstable terminal group content of the
stabilized oxymethylene copolymer; and the résults of

the evaluation of the color tone of the péllet.

20 Examples 51 to 75

To crude oxymethylene copolymer (B) was added 1
part by weight [relative to 100 parts by weight of
ogymethylené copolymer (B)] of an aqueous solution of a
quaternary ammonium compound as a stabilizing reagent,

25 and the resultant was mixed well to thereby obtain a



had an unstable term nal group content of 5,000 ppm To the

obt ai ned crude oxynet hyl ene copol yner 15 contai ning a quaternary
anmoni um conmpound was added 0.3 part by weight [relative to 100
parts by wei ght of the crude copol yner] of

2,2' -net hyl enebi s-(4-nmet hyl -t - butglphenol) as an anti oxi dant, and
the resul tant mi xture was fed into°& tw n-screw type vented

extruder. 20 (As shown in Table 1, in sone of the Exanples, water

d/or triethylani dded to th { |
xiruder ) I nt AT drsrie Tt Spd FoRS L, BRtATEIng o quetstietll o

I on OXYy e

copol ymer vas CONMELSMYCARESMA. | In eaclOSt N8:ddif1 dOS520LE 66 MRS

groups of the copoly under conditions ereln the interna

temperature of  optained crude oxymethylene copolymer was @Pied at the
extruder was 200 [err]C, and the riesidence tine was 5 m nut es.

Subsequently, in it &xiruder, the devolatil- i zation of the
stabilized oxynet hyl ene copol yner is conduct ed through the vent
(the degrege of vacuummb tihe obtained aemde Xynethylendheopolymwest abilized
oxymnet hyl ene copol yner was obtained in the formof a strand

t hr ough ¢conrtaiming a hguakernaey  ammonite cbrpdwed waabafdeddO.3
oxynet hyl ene copol yner was pelletized. Table 1 shows the type

of the quat er nar yoaudey ufeiglit [relabhyeurel 1RRdpa¥rke Avodrighf efiethe

guat ernary ammoni um )
obtained crude copolymer] of 2,2'-methylenebis-(4-

methyl-tert-butylphenol) as an antioxidant, and the

10 resultant mixture was fed into a twin-screw type vented
extruder.. (As shown in Table 3, in'some of the Exam-
ples, water and/or triethylamine was added to the
molten copolymer in the extruder.) In the extruder,
the stabilization of the crude oxymethylene copolymef

15 was conducted by decomposing the unstable terminal
groups of the copolymer under conditions wherein the
internal temperature of the extrudef was 200 °C,'and
the residence time was 5 minutes. Subsequently, in the
extruder, the devolatilization of the stabilized OxXy-

20 methylene copolymer was conducted through the vent (the
degree of vacuum at the vent: 20 torr). Then, the
stabilized oxymethylene copolymer was obtained in the
form of a strand through the die of the extruder, and
the obtained stabilized oxymethylene copolymer was

25 pelletized.



conpound used (in terns of the anpbunt of the nitrogen ascribed to
t he quat ernary ammoni um conpound), relative to the total weight of
t he oxynet hyl ene copol ynmer and t he quat ernary ammoni um conpound;

t he ambunts of the 15 wat er used and the triethylanine used (each, %
by wei ght, based on the wei ght of t% crude oxynet hyl-ene _
copolyner); the unstable term nal group contént of the stabilized
oxynet hyl ene copol yner; and the results of t he eval uation of the

color tone of the pellf%blEZQ(%\ows th%aéiﬁ%ééfZ@héoqégg?fnary ammonium©

crude oxynet hyl ene copol yner was a by” wei ght
[relative to 100 pafbSuly YS&&NTtRE amount of CKNEELHNtERSaSPPAMERIuNA)]| Of
an aqueous quaternary 25 ammoni um conpound sol ution or a solution of.
a quater- compound used (in terms of the amount56f the nitrogany
ammoni um conpound in an aqueous 0.1 %triethyla- m ne solution to
t her eby deact i vat&sd¢itbed| yoethe afjia@ternary ammoafiahystmpoutd) hedeiatihe
copol ymer. The resultant was m xed well, followed by drying at 120
[err]C, thlereby t& the tobahiwebght ef utke oxyyme by teme coppbyymer and
containing a guat er nary ammoni um conpound. The obtai ned crude
oxynet hyl ene copotYereduaberARry N@RRenEUR cEaRPAUNg; othe amounts @fntkat of

5,200 ppm To the obtai ned crude oxynethyl ene copol yner
water used and the triethylamine used {(each, % by

weight, based on the weight of the crude oxymethylene
copolymer); the unstable terminal group content of the
10 stabilized oxymethylene copolymer; and the results of

the evaluation of the color tone of the pellet.

Examples 76 to 100
To.crude oxymethylene copolymer (B) was added 0.3
15 part by weight [relative to 100 parts by weight of
oxymethylene copolymer (B)] of 2,2’—methylenebis—(4—
methyl-tert-butylphenol) as an antioxidant, and the
resultant mixtﬁre was fed into a twin-screw type vented
extruder having an internal temperature of 200 °C to
20 thereby melt the mixture in the extruder. To the
molten mixture in the extruder was added a quaternary
aﬁmonium compound as a stabilizing reagent and 3 parts
by weight [relative to 100 ﬁarts by weight of the crude
. oxymethylene copolymer] of water. In the extruder, the

25 stabilization of the oxymethylene copolymer was con-



10 contai ning a quaternary anmoni um conpound was added 0.3

part by weight [relative to 100 parts by wei ght of the obt ai ned
crude copol yner] of 2,2'-nethyl enebi s- (4- met hyl -tert-butyl phenol)
as an antioxi dant, and the resultant mxture was fed into a

twi n-screw type vented 15 extruder. ( shown in Table-2, in sone of
t he Exam pl es, water and/or triethylam ne was added to the

nol ten copol yner in the extruder.) In the extruder, t he

stabilizalion of &fg.24YiG! BLLBABSIR 'EEPIEV | pHRtable termifANOUeRBDSE

deconposi ng the unsta erm nal grodp of the copolynmer under
condi tions wher ei BhbhgopBIGMB2! under cond&%%ﬁéahﬁb%e&fn tthe @xivedeenl was

200 [err]C, and the resi- dence tine was 5 mnutes (wherein the
quat ernary anmon- temperaturktU&fC&meo skt ruderCkada200r i°gi, nandy thddeedstic- t he
crude oxynet hyl ene copol yner for deactivating the catal yst, 25
was used as a st aliehtei smeeagens) minGtesequenblsequemtly, in the extrud-
57 t he extruder, the devolatilization of the stabilized
oxymet hyl ene copokypetheadevodaddilddatioough tthe wdabilized oxymethwl@m§ ee
of vacuum at the vent: 20 torr). Then, the stabilized
oxynet hyl ene copoFgBRELYRES Uﬁﬁapﬁ@éupﬁe@héhroygh ther yemtof( thesdegrge of
through the die of the extruder, an t he obtai ned stahilized

oxynet hyl ene copoV§rEpma¢ the Vent 3@IF€FFied Then, the stabilized

oxymethylene copolymer was obtained in the form of a
strand through the die of the extruder, and the ob-

10 tained stabilized oxymethylene copolymer was pelle-
tized.

Table 4 shows the type of the quaternary ammoniﬁm
compound used; the amount of the quaternary ammonium
compquné used (in terms of the amount of the nitrogeﬁ

15 ascribed to the quaternary ammonium compound), relative
to the total weight of the oxymethylene copolymer and
the quaternary ammonium compound; the unstable terminal
group content of the stabilized oxymethylene copolymer;
and the results of the evaluation of the color tone of

20 the pellet.

Examples 101 to 114

Crude oxymethylene copolymer (B) was added to a
solution of a quaternary ammonium compound as a stabi-

25 lizing agent in a mixture of water and methanol



Tabl e 2 shows the type of the quaternary ammoni um conpound used;

t he anmount of the quaternary ammonium 10 conpound used (in terns of
t he anpbunt of the nitrogen ascribed to the quaternary ammoni um
conmpound), relative to the total weight of the oxynethylene
copol ynmer and ) t he quaternary amoni_.um conpound; the. anounts of
t he wat er used and the triethylanﬁﬂe used (each, % by 15

wei ght, based on the wei ght of the crude oxynet hyl ene copol ynmer);

t he unstable ter roup conjent., t he t d yl ene
copol yner; and tﬂé $¥ﬁ£k éﬁ) weig ttﬁ%tﬁeal ta ?%Z @?é%gégco g¥g$%?e of

h |
gxsng?hyﬁéne cop @%%3 %%gm%%§§%§%e58q3§&ymer (B% t? EhgagﬁéﬁggFr ?ative to

100 parts by wei Gfiim&hsym compou95y§81@¥lgﬂe f?@?'¥89£héﬁéty06bealﬁqaeous
solution of a guat erhary anmmoni um conpound as a stabilizing

reagent, 25 sBery he tesuktant1 Yascibxedr\Wwehé EpuliBebrPrecthdbnea
58 crude oxynet hyl ene copol yner contai ning a quaternary

ammoni um gonpounccopdleheh by dxeompesind thebinstable terminadbyabnpd
crude oxynet hyl ene copol yner was dried at 120 [err] C 5
To the obtained ctheteeofywas hgbedectedobynkeating the obtained slurry at
120 °C for 30 minutes under pressure. The resultant
slurry was filtered to obtain a filtration residue, and
the filtration residue was washed and dried at 120 °C,
10 thereby obtaining a stabilized oxymethylene copolymer.
To the obtained stabilized.oxymethylene copolymer was
added 0.3 part by weight (relative to 100 parts by
weight of the stabilized oxymethylene copolymer) of
2,2'-methylenebis-(4-methyl-tert-butylphenol) as an
15 antioxidant, and the resultant mixture was fed into a
twin-screw type vented extruder. Then, the stabilized
oxymethylene copolymer was obtained in the form of a
strand through the die of the extruder, and.the ob-
tained stabilized oxymethylene copolymer was pelle-
20 tized.
Table 5 shows the type of the quaternary ammonium
compound used; the concentration of the quaternary
ammonium coﬁpouﬁd (in terms of the amount of the nitro-

gen ascribed to the quaternary ammonium compound) in

25 the solution thereof in the mixture of water and metha-



cont ai ning a quaternary anmoni um conpound was added 0.3 part by
wei ght [relative to 100 parts by wei ght of the obt ai ned crude
copol ynmer] of 2,2'-nethyl enebis-(4- nmet hyl -tert-butyl phenol) as an
antioxi dant, and the 10 resultant mxture was fed into a tw n-screw
type vented ) extruder. (As shown inggable 3, in sone-of the Exam
pl es, water and/or triethylam ne was added to the nol t en
copolymer in the extruder.) In the extruder, the stabilization of
t he crude oxynet hylcing waopet faethardl weighmsraoimlucd@Rby; deteomuostalglehe
unst abl e term nal groups of the copol yner under conditions
wherein the terminalrgrdup eppetenturef ofhe retalxilickd owpgngtogylene] C,
and the residence tine was 5 minutes. Subsequently, in the
extruder, the devSiRRIIYBEE; Andfthecregwb:s iokdthxevabyation aftEyeene
copol ynmer was conducted through the vent (the degree of vacuum at
the vent: 20 torr)COertongPLE the pellatqpi|jzed oxynet hyl ene copol ymer
was obtained in the formof a strand through the die of the
extruder, &nd t he obtai ned stabilized oxynet hyl ene copol yner was

25 pel letiz _ 59
Tabl e 3 shows the§§§%%2%¥iF%%iﬁ%%F%¥%ary anmoni um conpound used,;

the amount of the quat &NHy MM ene copol HHPOUNS Weedadddat£5ME Of

t he amount of the nitrogen
solution of a quaternary ammonium compound as a stabi-

lizing agent in an aqueous 0.1 % triethylamine solution
10 [weight ratio of crude oxymethylene copolymer (A) to
the quaternary ammonium compound solution: 1/3] to
thereby obtain a slurry in which the catalyst contained
in the crude oxymethylene copolymer was deactivated by
the triéthylamine and the quaternary ammonium compound.
15 The obtained slurry was filtered to obtain a filtration
residue, and the filtration residue was dried at
120 °C, thereby obtaining a crude oxymethylene copolym-
er containing a quaternary -ammonium compound. . The
obtained crude oxymethylene compound had an unstable
20 terminal group content of 5,200 ppm.
To the obtained crude oxymethyléne copolymer
containing a quaternary ammonium compound was added 0.3
part by ﬁeight (relative to 100 parts by weight of the
crude copolymer) of 2,2'—methylenebis—(4—methyl—tert—

25 butylphenol) as an antioxidant, and the resultant



ascribed to the quaternary ammoni um conpound), relative 5 to the
total weight of the oxynethyl ene copol yner and t he quaternary
anmoni um conpound; the anobunts of the wat er used and the
triethylam ne used (each, % by wei ght, based on the wei ght of the
crude oxynet hyl ene copolynmer); the nstable term nal- group content
of the 10 stabilized oxynet hyl ene copélyner and the results of

t he eval uation of the col or tone of the pellet. Exanples 76 to

100 t I d
part by wei ght [re* %?%% 28] %8 g¥%§n§y952§ %EPéw(%&p&ﬂéeﬁéggyﬁgfﬁ§?éﬁé

copol ymer (B)] of gszshaﬁﬁhiﬁefgglé 64-in some ofnﬁﬁQYExéﬂ?legytVéﬂ52n0|)
as an ant|OX|dant and t resultant mxture was fed into a

tw n-screw type V@ﬂaﬁdr trlethylsmiﬁédﬁéshaadé@ 88 thRéenodteheappoaymee of
200 [err]Cto 20 thereby nelt the mxture in the extruder. To the

nol ten m xture inihheheéxéxtudadera addetha gudtedesn;ythe stabiliamabhoom
conpound as a stabilizing reagent and 3 parts by weight [relative
to 100 parts by wefgbheofrufie oxywethylene copgjymehyWasecengutyadr byof

water. In the extruder, the 25 stabilization of the oxynethyl ene
copol yner was Condecomp031ng the unstable terminal groups of hgocopo—

duct ed by deconp05|ng t he _unst abl e term nal roug
lymér under conditions wherein the 1nternal temperature
of the extruder was 200 °C, and the residence time was
5 minutes (wherein the quaternary ammonium compound,

10 which was originally used for deactivating the cata-
lyst, was used as a stabilizing reagent). Subsequent-
ly, in the extruder, the devolatilization of the sta-
bilized oxymethylene copolymer was conducted through
the venf (the degree of vacuum at the vent: 20 torr)l

15 | Then, the stabilized oxymethylene copolymer was ob-
tained in the form of a strand through the die of the
extruder, and the obtained stabilized oxymethylene
copolymer was pelletized.

Table 6 shows the type of the guaternary ammonium

20 compound used; the amount of the quaternary ammonium
compound contained in the crude oxymethylene copolymer
obtained after drying (in terms of the amount of the
nitrogen ascribed to the gquaternary ammonium compound),

relative to the total weight of the oxymethylene copo-

25 lymer and the quaternary ammonium compound; the amounts



t he copol yner under conditions wherein the internal t enper ature of
the extruder was 200 [err]C, and the resi- dence tine was 5

m nut es. Subsequently, in the extrud- 5 er, the devolatilization of
the stabilized oxynethyl ene copol ymer was conducted through the
vent (the degree of vacuum at the vgnt: 20 torr). Then, the
stabilized oxynet hyl ene copol yner was obtained in the formof a
strand through the die of the extruder, and the ob- 10 t ai ned

stabilized oxymetJ¥l eng GARBLY {BEaAfdP€hketriethylamiheZ@ded (each, %
Tabl e 4 shows the type of the quaternary ammoni um conpound used;

the amount of thetgdal;eigAty BEEBAI BA the weigh€OBEOthe diede( bikyimermds -of

t he amount of the nitrogen 15 ascribed to the quaternary ammoni um
conpound), relati ¥ene copolymbk®)iheéheouaktabilghterininhd gxyupt bpindeat of
copol ymer and t he quaternary ammoni um conpound; the unstable

t er m nal theospabditiert okymethyilebel copdlynemet aydetbec sesulihs
and the results of the evaluation of the color tone of 20 the pellet.
Exanpl es 101 to 12ff the evaluation gfygheorphetrhfrege OfofbLy PEA1EM)- was
added to a solution of a quaternary ammoni um conpound as a stabi -
25 lizing agent in a mxture of water and nethanol '

61 Examples 131 to 136

Substantially the same procedure as in Examples 51

to 75 was repeated, except that crude oxymethylene
10 copolymer (C) was used instead of crude oxymethylene
copolymer (B).

Table 7 shows the type of the quaternary ammonium
compound used; the amount of the quaternary ammonium
compound used (in terms of the amount of the nitrogeﬁ

15 ascribed to the quaternary ammonium compound), relative
to the total weight of the oxymethylene copolymer and
the quaternary ammonium compound; the amounts of the
water and/or the triethylamine used (each, % by weight,
based on the weight of the crude oxymethylene copolym-

20 er); the unstable terminal group content of the sta-
bilized oxymethylene copolymer; and the results of the

evaluation of the color tone of the pellet.

Examples 137 to 142

25 Substantially the same procedure as in Examples 76



(wat er/ met hanol wei ght ratio: 80/20) [weight ratio of crude
oxymnet hyl ene copol yner (B) to the quaternary anmoni um conpound
solution: 1/3] to thereby obtain a slurry. The stabilization of

t he crude oxynet hyl ene 5 copol ymer by deconposi ng the unstable
term nal groups t her eof was conductgg by heating the-obtained
slurry at 120 [err]C for 30 m nutes under pressure. The resultant
slurry was filtered to obtain a filtration residue, and t he
filtration residu e rje rG, %ﬁggeby
obt ai ning a stabi%P?ggoggégegﬁéﬁgﬁ%ddo%g?%ﬁé?%hg%n lSSteﬁg'fﬁgvg t al ned

stabi | ized oxymet RgLeReCORAIATR GiRs meridesh GohRAia baei ght
(relative to 100 pa?ts Sy qw%éféﬁfrg+aphe stabilized oxynet hyl ene

copolyner) of  agueoud 2 2MRiAEERARINS ned sHRton aids Ridadd e theas an
15 antioxidant, and the resultant m xture was fed into a

tw n-screw type Vveaithdaeguatésharihammonians icdhipduzed to the molbemetidpd-ene
copol ymer was obtained in the formof a strand through the die of

t he extruder, andlylmerohn the extrudsimed stabilized oxynet hyl ene copol yner
was pelle- 20 tized. Table 5 shows the type of the

quat ernary ammoni um Table 8csiowmsndhesdapret I dhrc Sat@uNHT O RRGRN1IUM
guat er nary - ammoni um conpound (in terns_of the anount of the nitro--
gen ascribed to t FEMBRAPEr HERH arfenaMAUETeduide iGyateyrnary §mmorsidinyt j on

thereof in the m xture of. water and netha- .
compound use (%n terms of the amount of the nitrogen

ascribed to the quaternary ammonium compound), relative
10 to the total weight of the oxymethylene copolymer and

the qguaternary ammonium compound; the unstable terminal

group content of the stabilized oxymethylene copolymer;

and the results of the evaluation of the color tone of

the pellet.
15
Examples 143 to 148
Substantially the same procedure as in Examples
137 to 142 was repeéted, except that crude oxymethylene
copolymer (C) was used instead of crude oxymethylene
20 copolymer (B).

Table 9 shows the type of the quaternary ammonium
compound used; the amount of the gquaternary ammonium
compound used (in terms of the amount of the nitrogen
ascribed to the quaternary ammonium cbmpound), relative

25 to the total weight of the oxymethylene copolymer and



62 nol (water/nethanol weight ratio: 80/20); the unstable
termnal group content of the stabilized oxynethyl ene copol yner;
and the results of the evaluation of the . color tone of the pellet.
5 Exanpl es 115 to 130 _ Crude oxynet hyl ene copol yner
(A was added to a ~solution of a gigat ernary anmoni um conpound as
a stabi - lizing agent in an aqueous 0.1 %triethylam ne solution
10 [weight ratio of crude oxynethyl ene copolyner (A) to t he

quat ernary ammoni 4 CoIpELRda S9! shhdRiuk/ SbmpOund; the uhBeseDY eBLakAad
slurry in which the catalystaﬁgntainehu mb nin th% %rude oxynet hyl ene

copol ynmer was de?ﬁ'dﬁ\’%t@@n@é{nt of the &bebiligbhybapnaenhanenéhecgoaynenary
anmoni um conpound. 1 The obtained slurry was filtered to obtain a
filtration and I €isé dbiesubtd dhethél évaluabiorsbfuehaasolivretdontd of
120 [err] C, thereby obtaining a crude oxymnet hyl ene copol ym er
cont ai ni ng a quat€namapelbatoni um conpound. The obt ai ned crude
oxynet hyl ene conpound had an unstable 20 term nal group content of
5,200 ppms To the obtained crude oxynet hyl ene copol yner
containing a quaternary annnnéun1conpound was added 0.3 part by

wei ght (rel ative *eFREpAYT SRYTRLPHNt BP The crude copol yner) of
2.2 - methyl enebi s- (4 MELDYLalEfLiry %he sand b¥bBOSOOL) a8%: 8 e R0h10X5 98"

and the resultant
to 100 was repeated, except that a substance other than

a quaternary ammonium compound was used as a stabiliz—
10 ing reagent instead of the quaternary ammonium com-~
pound.

Table 10 shows the type of the stabilizing rea-
gent; the amount of the stabilizing reagent in terms of
part by.weight per 10Q parts of the oxymethylené copo-

15 lymer (in the case where the stabilizing reagent is a
nitrogen-containing compound, the.amount of the stabi-
lizing reagent is also shown in terms of the amount of
the nitrogen ascribed to the nitrogen-containing com-
pound as the stabilizing reagent, relative to the total

20 weight of the oxymethylene copolymer and the stabiliz-
ing reagent); the unstable terminal group content of
the stabilized oxymethylene copolymer; and the results

of the evaluation of the color tone of the pellet.

25 Comparative Examples 9 to 14




63 m xture was fed into a twn-screw type vented extruder.
(As shown in Table 6, in sonme of the Exanples, water and/ or
triethylam ne was added to the nolten copol yner in the extruder.)
In the extruder, the stabilization 5 of the crude oxynethyl ene
copol yner was conduct ed by deconpo% ng the unstable-term na
groups of the copo- | ymer under congltlons wherein the interna
tenperature . - of the extruder was 200 [err]C, and the residence tine
was -5 m nut ess&ﬂ@@é&tﬂait'f HHA SAMAT Yr SEBRRLE A § OJROEREmp148
which was originally used for de ivating the cata- | yst, was used
as a stabilizing 1@pgent)14 SURSEHEP8ited, except! Yhatnat bebessnvdedthehe
devol atilization of the sta- bilized oxynet hyl ene copol yner was
conduct ed t hroughthan a quatéenaeyntaphdeidegeeepoingawasnuasdtae aent: 20
torr) 15 Then, the stabilized oxynethyl ene copol yner was ob-
tained in the forstapibizingndespentginsbeadi ef ofhéhguaternary asmmendum,
and the obtained stabilized oxynet hyl ene copol ymer was pelletized.
Tabl e 6 siows t hecenpeRuRd. t he quaternary annnnlun1 20 conpound used;
t he anmount of the quaternary_ anmpn ngound contained in the
crude oxynet hyl ene cod%@?%%rlo Shows tB%tEYﬂ%doﬁf Re FFIPRYLEINRTLERAS of
t he amount of the scribed to tg guat er nar ni, um
compound), genty, the ROPESHRESEITH St BRoRhEE Shg et AIFERe Bopo-
25 lymer angh, 4 he, AYeS &1 "BhE-88FCRL UPL S ORPRERd: LPC,EMBYNLRd metha-
nol (water/methanol weight ratio: 80/20) (in the case
10 where the stabilizing reagent is a nitrogen-containing
compound, the concentration of the stabilizing reagent
is also shown in terms of the concentration of the
nitrogen ascribed to the nitrogen-containing compound
as the stabilizing reagent in the solution); the un-
15 stable terminal group content of the stabilized oxy-
methylene copolymer; and the results of the evaluation

of the color tone of the pellet.

20

25



64 of the water used and the triethylam ne used (each, %
the wei ght, based on the wei ght of the crude oxynethy- | ene
copolymer); the unstable term nal group content of the stabilized

and the results 5 of the evaluation of the

oxymnet hyl ene copol yner;
Exanpl esgl31 to 136

col or tone of the pellet.

Substantially the sanme procedure as in Exanples 51 to 75 was
repeat ed, except that crude oxynethylene 10 copolynmer (C) was used
i nstead of crude oxynethyl ene copol ymer (B). Tabl e 7
shows the type of t atergrary grrgri g coTpoundpsep; e g
anount of the quatefnary am®ni|ui| o | ~| « g | Use &on| her gs| ef| t e
amount of the nitropen |15 S | dadckijhgd & qual af har y apropiumy | 3
conpound), relative| atd the'tjot gl ht | df | t'he 'okynet'hyl' ené &
copol yner . and g the @?ater.ar‘ AHHB corppunt—thel anpunts—of 4 he
wat er and/or the trjethyl anime jusdd (leadh, |% by Yei ght blaseld ¢h
) —~ o c‘\ N T fOo i n|l © o .-t-r
the wei ght of the cfgde|oxynet ylgng |cEAQEY R | 205 | | €f -tﬁe unst-abl &
termnal group contlet o¢f the StA-{o | | |hj red %(ywe.%/ ®neocioPol yrrer ;
and the results of fRe eval yatilonlof |the colol tbnel of| the pellet.
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Exanpl es 137 to 142 25 | Substantially the sane procedure as in

Exanpl es 76 65 to 100
was repeated, except that, instead of water together with a
guat er nary anmoni um conpound, an aqueous 2 % triethyl am ne
sol uti on was added toget her with a oefternary amoni'um conpound to
the nolten copo- 5 | ymer in the extruder. Tabl e 8
shows the type of the quaternary anmoni um conmpound used; the
anount of the quaternary ammoni um conpound used (in terns of the
amount of the nitrogen o apcribedto—tie ym
conpound), relativ 10 g thotg fet wWai lght Ene
copol ymer and « [t he Buat ey pharly~angoniymid bl e
t er m nal rdud conkent 'of 'thé st abll|i zg pol ymer ;
and the results of t‘éﬁe_ dati-on of —t-hie—gol-ar—t t+he pellet.
15 Exanpl 941]13)43 t 03148 N N U A e
procedure as in Exanplkas ¢ | o iS?l\-tb -1@ WBS t hat
crude oxynet hyl ene| d _cops /?PerOO(@ s a9 e
oxynet hyl ene 20 © fgopol ynelr (B) he type
of the quaternary jhn,tr,mnl'gm
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conpound used; the anmount of the quaternary anmoni um conpound used

(in ternms of the amount of the nitrogen ascribed to the quaternary
anmoni um conmpound), relative 25 to the total weight of the
oxynet hyl ene copol yner and 70 66
t he quaternary ammoni um conpound; the unstabl'e term nal : gr oup
content of the stabilized oxynethyl ene copol yner; and the results
of the evaluation of the color tone of the pellet. 5
Conparative Exanples 1 to 8 Substantially the sane pr o%edure
as in Exanples 76 t® J00 [Wa r=peEte1, achpt thiat [a slubgt arice
ot her than a anten-’narya.\draairnmflﬁraq arpouhe S| used asy logt atiy | i z-
10 ing reagent| &ns{ead >of |t-Ag -guap ernary | gnrgn| gnj gons! | 1 f < ound.
Table 10 shows the ftype|of the st 4bi I|i zi nglredq- pent ; [t hg argpunt
of the stabilizing I gagent—rp—tret pf par1—by werght—per| 1Q0
parts of the oxynet aA% | o | LYl 1| o1 be| caba MBerg |t he?
stabilizing reagent| § o RS trQgen| contal @ ng Fp’nppﬁung[, she dhount
of the stabi- a EAgdént] R $ Rl S| Shofh| ©n| Lef Fs| Bf| PHe anount
of the nit led Ln‘bzf piLtrogen-cont-i-R-Rg-c-o—
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Fng reagent); the unstable term nal group content of t he

stabilized oxynet hyl ene copol yner; and the results of the
eval uation of the color tone of the pellet. 25 Conpar ati ve Exanpl es
9to 14 A 67
Substantial ly the 'same procedure as in Exanplls 101 to 114 was
repeat ed, except that a substance ot her than a quaternary anmoni um
conmpound was used as a stabilizing reagent instead of the
guat ernary anmonium 5 conpound. Tabl e 10 shows the
type of the stapiTiZing gea ; concentrati pn of [he
Sy . . = . . u)f—|
stabilizing reagent |in o pr-eofo i i f kel i keure of
wat er and nethaf « > n Peighty rati o [ §0/ 80) (LR he
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[err] 84 | ndustri al
Applicability In the nethod of the present invention which
conprises subjecting a crude oxynet hyl ene copol yner to heat
treatment in the presence of a specific quaternary 5 anmoni um
conpound, even by the addition of a very sn#&fl anount of the
quat ernary ammoni um conpound, the decom position rate of the

unst abl e

term nal groups of the crude oxymnet hyl ene copol yner can

be remarkably in- rrnasFérgthnrnhy fagitating the stabil+zation
e}
of the 10 crude|oxynet hyEeng cogplg r. herief ar e, bg t he net hod
. . ~ O OO!T) c~] ™ N .
of the present inventiqn, lit hgs pecpne sglbéq tasls g easily
produce an excel |l ent ¢xyngt hyl gne| copol ymer+ | + | * | ' |withi® a short period
of tinme, which has substartial-Ry nd unstgbl g term8nal groups and,
therefore, is excel- |1 Bent w thl respgct fto |botih tjherymal stability
and col or © toned |Convgnt | Bnpfl i tt By Frid@Yctijdn |of “such an excel -
| ent oxymet hyl ene cop¢lYymer haVi npSsplstantBqlBy Bq& & | 8 unstable
term nal groups has be&hdj|mpossible.|In dddilti qn, Taccording to
t he nethod of the pregent iaven- |20 tidn, [thed hdat |treatnment of the
crude oxynet hyl ene 88 Ng '
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copol ynmer need not be repeated many tines and can be conduct ed

using a small scal e apparatus. Such a net hod of the present
i nvention is conmercial ly advant ageous, especially, for producing
an oxymnet hyl ene copol yner 25 which is used as a material for
aut onobi | e parts, . 78 85
el ectronic parts, electrical parts, etc. Further, the stabilizer
reagent of the present invention, when used in the heat treatnent
of a crude oxynet hyl ene_copolym er —can reparkably increase the
deconposition rate of 5 $hg unst dbl @ t¢rmjnal oups of thelcrude
oxymet hyl ene copdl ym&d, [tRer By f|aR%i[ 1 44T i Ay | tThe Tkt 8b| 1 zati on of
t he crude oxynet hyl ene @opclyngg. greflorg,vghe| 7 | v | 7 | sstab| [ gi ng
reagent of the presentignmwniom s very advant agepus| f of
stabilizing a crude oxymethyleng |10 qgopol yner 16 .
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A net hod for stabiliiing an oxynet hyl ene copol yner
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formula (1):

pound represented by the follomﬁng
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group,

substi t ut ed
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ar al kyl
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group substituted
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an

20

group which is an unsubstituted or

wherein said unsubstituted or substituted gg
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15 2. The nethod according to claim11, wherein said heat

treatnent of the oxynethyl ene copol yner is perforned at a
tenperature in the range of fromthe nelting tenpera- ture of
sai d oxynet hyl ene copol yner to 260 [err]C wherein 20 sai d
oxymet hyl ene copolyner is in a nolten state. 3. - The net hod
according to claim2, wherein said gidquat ernary ammoni um conpound
is added to the oxynethy- | ene copolyner prior to nelting said
oxynet hyl ene 25 copol yner. -
4. The nmethod according to claim 2, wher ei n said
quat ernary ammoni um conpound is added to the oxynethy- | ene
copol yner after neltirg—sae—pxyrpthy-epe—cogetym er. 5
5. The net hod accovdln; to=any ppel of| &lfaiLns_4 Lq 4, wherein
sai d quaternary amonj,um comgund| s Hpéé inlaq | « anmount of from
0.05 to 50 ppm by wefi g3 [in terns| off thet | * [ * | ' Janount of the nitrogen
ascribed to the quatefmary 1) nApniun1co poynd, relative to the
total weight of the | §& qpxynethykene copolyner and the quaternary
anmmoni um cw| eund, where| R | fle| Sno@tNqf™tlhe nitrogen is repre-
sented by the follo g°1orm§a(2$ S ||| |&s
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15 PX 14/ Q (2 wherein P

represents the anmount (ppm by wei ght) of the quaternary
anmoni um conpound, relative to the total weight of the
oxynet hy- 20 | ene copol ymer and the quaternary anmmoni um
conpound, 14 is the atom c weight of nitro- 82 gen, and Q
represents the nol ecul ar wei ght of t he quat ernary amoni um
conpound. 25 6. The net hod according to any one of claims 2 to
5, 89 wherein said
guat er nary anmmoni um conpound is used in the formof a solution of
sai d quaternary ammoni um conpound in at |east one solvent selected
fromthe group consisting of water and an organi c sol vent cap- 5
abl e of dissolving the quaternary amoni um conpound. 7. The
met hod according to claim1, wherein said heat . treatnment of the
oxynet hyl ene copol yner is perforned at a tenperature in the range
of from80 [err]C to |owerthapr—if; the—ypretttnmg—terperatufe—af t he
oxynet hyl ene copol yner angg wher ei hospidl xygetlyl ene,qqpql yner is
in the form @ g Slalala| e
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of a slurry obtained by m xing the oxynethyl ene copo- lymer in a

non-nolten state with a solution of said quat ernary anmmoni um
conpound in a nediumincapable of 15 conpl etely dissolving said
oxynet hyl ene copol yner. 8. The thod according to claim?7,
wherein the con- centration of said quaternary anmoni um conpound
in said solution is in the range of fromO0.05 to 500 ppm by 20
weight-in terns of the concentration of the nitrogen ascri‘bed to
t he quaternary amoni um conpound in said sol ution, wherein the
concentration of the nitrogen is represented by the formula (2'):
25 PP x 14 /Q (2)
90 wherein P represents the concentration (ppm
by wei ght) of the quaternary amoni um com pound in said
solution, 14 is the atom c weight of nitrogen, and Q
represents the 5 nol ecul ar wei ght of the quaternary .anmoni um
conpound. 9. The nethog according tp any pne{ofjclains 1 to 8,
wher ei n sai d oxynet hyl eng copol yngr is obti megoby | 0|
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10 copol yneri zi ng formal dehyde or a cyclic acetal wth at _

| east one nenber selected fromthe group consisting of a cyclic
ether and a cyclic formal in the presence of a pol ymeri zati on

cat al yst. 15 10. The nethod according to claim9, wherein said
cyclic acetal is trioxane and said cyclic foggal is 1, 3- di oxol ane.
11. The nmethod according to claim9 or 10, wherein 20 sai d

pol ymeri zation catalyst is a cation-active polym eri zation

cat al yst. Industrildie amphishimloEdi ng to any one of clains 9 to 11,
whi ch further conprises deactivating said polyneriza- 25 tion

catal yst, wherein sai d Ireathe mesthmhtodHfthidigpresent invention which

91 oxynet hyl ene copolyner is perforned after the deactiva-

tion of said pol yqaubxzises sukiggiing a crude oxymgthylrnentopel weedr B ng
to any one of clains 9 to 11, 5, wherein said heat treatnent of the
oxymet hyl ene copoieat treatmenipin |the,RrRFeRee \RF HHUTPIARLELT V@4 HRFrRREY

polynerlzgé ammogféﬁléggégggﬁ; even by the addition of a very small

amount of the quaternary ammonium compound, the decom-
position rate of the unstable terminal groups of the
crude oxymethylene copolymer can be remarkably in-
creased, thereby facilitating the stabilization of the
10 crude oxymethylene copolymer. Therefore, by the method
of the prgsent invention, it has become possible to
easily produce an excellent oxymethylene copolymer
within a short period of time, which has substantially
no unstéble terminal groups and, therefore, is excel-:
15 lent with respect to both thermal stability and color
tone. Conventionally, the production of such an excel-
lent oxymethylene copolymer having substantially no
unstable terminal groups has been impossible.  1In
addition, according to the method of the present inven-
20 tion, the heat treatment of the crude oxymethylene
copoiymer need not be repeated many times and can be
conducted using a small scale apparatus. Such a method
of the present invention is commercially advantageous,
especially, for producing an oxymethylene copolymer

25 _ which is used as a material for automobile parts,



14. The method according to any one of clains 1 to 13, 10 wherein X

inthe fornmula (1) represents the acid resi- due of a carboxylic
aci d. 15. The method according to claim 14, wherein said
carboxylic acid is at |east one acid selected fromthe 15 ~group
consisting of formc acid, acetic acid and pgeg- pi oni ¢ aci d.

16. The nmethod according to any one of clains 1 to 15, wher ei n

each of Rerr], Rerr], Rerr] and Rerr] inthe formula (1) - 20
i ndependent |y repedeettrond cCpartls,- edleertricallk\fardsquetey. Further, &H® -

C4 hydroxyal kyl . 17. The method according to claim 16, wherein
at | east stehd ldzegaire¢agiearty of Rber pres@ndr dnveant ikfrer Mheém udesd
formula (1) is a 25 hydr oxyet hyl group.

92 18. 1R {thgybrets dregdaent ofals larHdey aRyMSGvEEns anpolym-
copol ynmer having thermally unstabl e term nal gcr oups, .. minly
conpri sing at | eaSF-oRf8 qI&lEriHaR) Yarkishe@se The decompapidiph et ed

by the follow ng f I - T
[é[er?]RFéi??kPgrFﬁhgﬁpgr%%éFrFFF@pr%[@FPPPFIFf the crude oxymethylene-

copolymer, thereby facilitating the stabilization of
the crude oxymethylene copolymer. Therefore, the
stabilizing reagent of the present invention is very
advantageous for stabilizing a crude oxyméthylene

10 copolymer.

15

20

25



wherein: 10 each of Rerr], Rerr], Rerr] and Rerr]

i ndependent |y represents an unsubstituted or substituted
derr] - Cerr] alkyl group, a (Jerr] - Cerr] aryl group,
an aral kyl group which is an unsubstituted or

substituted Clerr] - Cferr] alkyl group subgki tuted 15 g w th at
| east one (Jerr] - (ferr] aryl group, or an al kyl aryl group
which is a (Jerr] - Cerr] aryl group substituted with at

| east one unsubsti - tutedcomIsgbstituted Cerr] - (err]

al kyl group, : wherein said unsubstituted or substituted 20
al kyl group is linear, branched or cyclic, and said
substituted al kyl group has at | east one substituent

sel ected fromthel groub method for stabilbabngtamgerymethylegencapesymar
hydr oxyl i group,_ an al dehyde group,_a carboxyl group, 25
an ani no group aﬂ?¥&9§uﬁ¥ﬁ?@ﬁ ungiea rtérminal groups,  which com-

93 ein at |east one hydroge om of each of ‘

sai d unsubst i t ut RFLIRY | SpIREiEG, ap wpTe thy Lene oS Tynde, haviag g

aral kyl group and i kyl aryl \ roup is optionall .
repl aced by a.kwﬂ%éﬁgﬁgfi? uiStable t%ﬁ%%ﬁal grO&bS o ﬁea@ kﬁe?g% %Eeﬁ?s
an integer of fro@ﬁé‘ﬂf@é%nce of at least one quaternary ammonium com-

pound represented by the following formula (1):

10 [RTR2RBR4N* X" (1)

wherein:
.each of Rl, Rz, R3 and r? independently
15 ' represents an unsubstituted or substituted Cq
- C3p alkyl group, a Cgz - Cyp aryl group, an.
aralkyl group which is an unsubstituted or
substituted C; - Cgp alkyl group substituted
with at least one Cg - Cyg aryl group, or an
20 alkylaryl group which is a Ceg - Cyp aryl
group substituted with at least one unsubsti-
tuted or substituted C; - C3zp alkyl group,
wherein said unsubstituted or substituted
alkyl group is linear, branched or cyclic,-

25 and said substituted alkyl group has at least

R

| ) O A \!I\



and X represents a hydroxyl group, or an aC|d

residue of a Cferr] - Cferr] carboxylic acid, a 10 hydroaC|d
an oxoacid, an inorganic thioacid or a err] - (err]
organic thloaC|d 19. The reagent according to claim 18,
wherein X in the formula (1) reprgsents the acid residue of a
car- 15 boxylic acid. 20. The reagent according to claim
19, wherein said carboxylic acid is at |east one acid selected
fromthe gr Oé'!@eCQunﬁsﬁitﬁQnﬁfséDéa’cédaﬁrdm €66t §eoapi d and pro-
20 pi oni ¢ aci d. 21. The reagent according to any one of
clains 18 to caﬂs1sb£ﬁg|@feachabégéﬁeatbm Reeny@roiferr] and
Rlerr] in the formula (1) independently represents a CJerr] -
Cerr] alkyl group or gP8up, an aldZhyd€/lghgdppxgat&yboxyl group,

94a. 23. A nethod for deactivating a polynerization catal yst

present in an oxynet hydRnemtepodyaep, anfii @h a8hfei gEQUPs edRfinghere-

5 in at least one hydrogen atom of each of said
unsubstituted alkyl group, said aryl group,
said aralkyl group and said alkylaryl group
is optionally replaced by a halogen atom;
n represents an integer of from 1 to 3;
10 and
X represents a hydroxyl group, or an acid
residue of a C; - Cyg carboxylic acid, a
hydroacid, an oxoacid, an inorganic thioacid
or a C; - Cyn organic thioacid. |
15
2. The method according to claim 1, wherein said heat
treatment of the oxymethylene copolymer is performed at
a temperature in the range of from the melting tempera-
ture of said 6xymethy1ene copolymer to 260 °C wherein

20 said oxymethylene copolymer is in a molten state.

3. The method according to claim 2, wherein said
guaternary ammonium compound is added to the oxymethy-
lene copolymer prior to melting said oxymethylene

25 copolymer.

R P______,__——?——"_——;——_‘__-
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an oxynet hyl ene copol yner having thermally unstable term nal groups and
contai ning a polynerization catal yst which has been used in the production
of said oxymet hyl ene copolyner with at | east one quaternary amoni um
conmpound represented by the following formula (1):
[Rlerr]Rlerr]Rerr]Rerr]Nerr]][err] X err] ggl) wherei n:

each of Rerr], Rerr], Rerr] and R err] independently repre-

95 sents an unsubstituted or substituted CJerr] - Cerr] alkyl
group, a C6 - C204aryl Theompthad acabkgingrbapchhinh2, whereiansaid
unsubstituted or substituted CJerr] - Cerr] alkyl group substituted
with at | east oned@GterharyCperefiunycompoundr dgpaddedaficatkel arymeghyap
which is a (Jerr] - (err] aryl group substituted with_at |east_one
unsubsti - tu%%@ed¢°BQB¥PFFu?§ée{I@?1_;DQCFQF?]°§YW?Fh§FSBﬁ,Cﬂﬁ@#@ﬂﬁ
sai d unsubstituted or substituted alkyl group is | i near, branched or
cyclic, and said Substituted al kyl group has at | east one substituent
sel ected fromthe group consisting of a halogen atom a hydr oxyl
group, an?al dehyde group, a carboxyl group,

5. The method according to an& one of claims 2 to 4,
wherein said quaternary ammonium compound is used in an
amount of from 0.05 to 50 ppm by weight in terms of the
amount of the nitrogen ascribed to the gquaternary

10 ammonium compound, relative to the total weight of the
oxyﬁethylene copolymer and the quaternary ammonium
compound, wherein the amount of the nitrogen is repre-

sented by the following formula (2):
15 | PX 14 /Q  (2)

wherein P represents the amount (ppm by
weight) of the quaternary ammonium compound,
relative to the total weight of the oxymethy-
20 lene copolymer and the quaternary ammonium
compound, i4 is the atomic weight of nitro-
gen, and Q represents the molecular weight of

the quaternary ammonium compound.

25 6. The method according to any one of claims 2 to 5,

A



an am no group and an am de group, and wherein at | east one hydrogen

at om of each of said unsubstitut- ed al kyl group, said aryl group,
said aral kyl group and said al kylaryl group is optionally replaced by
a hal ogen at om n represents an integer of from1l to 3; and
X represents a hydroxyl group, or an acid rgsidue of a'(Jerr] -

Cerr] carboxylic acid, a hydroacid, an oxoaci d, an inorganic
thioacid or a CJerr] - Cerr] organic t hi oaci d. 24. The net hod
according to cl aReddin\iR{idl it iint eimmoriliny ErmBRindn tonpeeddins used
in an anount of fromO0.05 to 50 ppm by weight in terns of the

amount of the ni tthegefomsarf Eedsoltuwtidre afadasid ayya berrman y nawoppownd,
relative to the total weight of the oxynethylene copolymer and the

quat er nary anmon-conpaursbrigo ek, ledst gne t9elemugebicted fremoted is

ed by the following fornula (2"): P X

represent -
14 /| Q

(2")

group cogfekiingof gt mnd 3 FRIRMEC (PPHYEYt WeRBnht ) of

t he quaternary ann%piun1conpound, relative to the
5

10

15

20

25

able of dissolving the quaternary ammonium compound.

7. The method according to claim 1, wherein said heat
treatment of the oxymethylene copolymer is performed at
a temperature in the range of from 80 °C to lower than
the melting temperature of the oxymethylene copolymer
and wherein said oxymethylene copolymer is in the form
of a slurry obtained by mixing the oxymethylene Ccopo-
lymer in a non-molten state with a solution of said

quaternary ammonium compound in a medium incapable of

.completely dissolving said oxymethylene copolymer.

8. The method according to claim 7, wherein the con-
centration of said quaternary ammonium compound in said
solution is in the range of from 0.05 to 500 ppm by
weight in terms of the concentration of the nitrogen
ascribed to the quaternary ammonium compound in said
solution, wherein the concentration of the nitrogen is

represented by the formula (2'):

‘P! X 14 / Q (2")

I
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total. wei ght of the oxynethyl ene copol yner and the guat er nary
anmoni um conpound, 14 is the atomc wei ght of nitrogen, and Q
represents the nol ecul ar _ wei ght of the quaternary anmoni um conmpound.
-- 25. A nethod for stabilizing an oxynet hyl ene copol yner havi ng
thermal |y unstable term nal groups and contgpning a pol ymeri zati on

catal yst, which conpri ses: (i) treating an oxynet hyl ene copol yner
having thernally unstabl e term nal groups and containing a polynerization
cat al yst whi ch has beeavhaiseith il tdepyesshict ithe dors@ntoxyion (wohyl ene
copolynmer with at | east one quaternary ammoni um conpound represented by
the followi ng fornul akyl\weight) of the guaternary ammonium com-

[R[err]R[err]R[err]R[err]N err]][err]X[err] (1 . )

wher ei n: m-ls i egadd sglarfdon Rt ris g &M IC | ndependent | y
repre- sents an unsubstltuted or substltuted C[EG%%? q&grr al kyl  group,
a C6 - C20 aryl group weilghl 9%\ EERPR HRYDStPR ut ed or

substituted (ferr] %[oeir rclulaarkyv\lrelgq'xrtoucpf tLi'PeStql[&éJéeexdne\{\f:}; han?‘r;[lorlifg‘nslt one

Clerr] - ferr] aryl

compound.

9. The method according to any one of claims 1 to 8,
wherein said oxymethylene copolymer is obtained by

10 copolymerizing forﬁaldehyde or a cyclic acetal with at
least one member selected from the group consisting of
'a cyclic ether and a cyclic formal in the presencelof a

polymerization catalyst.

15 10. The method according to claim 9, wherein said
cyclic acetal is trioxane and said cyclic formal is

1,3-diqxolane.

11. The method according to claim 9 or 10, wherein
20 said polymerization catalyst is a cation-active polym-

erization catalyst.

12. The method according to any one of claims 9 to 11,
which further comprises deactivating said polymeriza-

25 tion catalyst, wherein said heat treatment of the

e

WD ) I



group, or an alkylaryl group which is a (Jerr] - C(err] aryl group

substituted with at | east one unsubsti- tuted or substituted CJerr] -
Cerr] alkyl group, wherein said unsubstituted or substituted al kyl group
is linear, branched or cyclic, and said substituted alkyl group has at

| east one substituent selected fromthe graip consisting of ‘a hal ogen
atom a hydroxyl group, an al dehyde group, a carboxyl group, an am no
group and an anmi de group, and wherein at |east one hydrogen atom of each
of sai d unsubsti tokymeehyhkkgl cgpolipmesaid peykFogmedpafsairdtheablkpktdraup
and said al kylaryl group is optionally replaced by a halogen atom n
represents an i ntegen of Sabdd polpmé8rization cXtmépsssents a hydroxyl
group, or an acid residue of a CJerr] - (Jerr] carboxylic acid, a
hydroaci d, an oxoacid, an inorganic thioacid or a Cferr] - (err] organic
98 thioacid, to thereby deactivate said polynerization cataly

t her eby obtalﬁ3ng EhﬁuﬁFEFﬂgr9c§ﬁﬁ9ﬁPQnF€oﬁﬁ8uﬁHeCSﬁtSFﬁﬁﬂﬁ 8x§ﬁe§ﬂy-
| | th bl

subj cct 0§ sl d (HAPERH, GALBRREn LS EBRR. OF  thEoRA LAY L5RSnEORSrene
copol ymer Obta'neﬂyﬁ&rsﬁgdpa£§8r&éa wgthout deactivating the polymeriza-

tion catalyst.

14. The method according to any one of claims 1 to 13,
10 wherein X in the formula (1) represents the acid resi-

due of a carboxylic acid.

15. The method according to claim 14, wherein said
carboxylic acid is at least one acid selected from the
15 group consisting of formic acid, acetic acid and pro-

pionic acid.

16. The method according to any one of claims 1 to 15,
wherein each of R}, R2, R3 and R? in the formula (1)
20 independently represents a Cy - Cg alkyl group or

a Cy - C4 hydroxyalkyl.

17. The method according to claim 16, wherein at least
one of said Rl, R2, R3 and R4 in the formula (1) is a

25 hydroxyethyl group.
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heat treatnent, thereby causing said quaternary ammoni um conmpound to
deconpose said thermally unstable term nal groups of the oxynethyl ene
copol ymer. 26. A polynerization catal yst-deactivated oxynet hyl ene
copol ymer conposition, obtained by the nmethod of claim 23 or 24, _
conprising an oxynet hyl ene copol ymer havi ngoghermal |y unst abl e term nal
groups and at |east one quaternary anmoni um conpound represented by the
following formula (1):

[Rlerr] R err] R erk§ R ea rtedgent |ferris¢ ein]|stdldilizing an oxymethyhene

each of Rlerr], Rerr], Rerr] and R err] independently repre- :
sents an unsubst icanakymer sheing utkermmibly Junstplle] terripal groupsgroup,
a C6 - C20 aryl group, an aral kyl group which is an unsubstituted
or substituted CRa¥yY epupFisipgpt least ope AP2EFPRRTY URBUCH ER at

| east one (err] - err] aryl . .99
group, or an MIqﬁgﬁéﬂufécﬁﬁggﬁﬁ%ﬁF?g by §he rfolleyipg) formula (L) : o oup
substituted with at | east one unsubsti - tuted or substituted CJerr] -
Clerr] al Ryl group, wherein sai d unsubstituted or substituted al kyl
group is | i near, branched or cyclic, and said substituted

[RIRZR3R*N*] X" (1)

wherein:.

10 ) each of Rl, Rz, R3 and R% independently
represents an unsubstituted or substituted C;
- Cgp alkyl group, a Cg - Cyg aryl group, an
aralkyl group which is an unsubstituted or
substituted Cqy - C3p alkfl group substituted

15 with at least one Cg - Cyg aryl group, or an
alkylaryl group which is a Cg - Cog aryl
group substi;uted with at least one unsubsti-
futed or substituted C; - Czg alkyl group,
wherein said unsubstituted or substituted

20 alkyl group is linear, branched or cyclic,
and said substituted alkyl group has at least
one substituent selected from the group
conéisting of a halogen atom, a hydroxyl
group, an aldehyde group, a carboxyl group,.

25 an amino group and an amide group, and wher-
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al kyl group has at | east one substituent selected fromthe group

consisting of a halogen atom a hydr oxyl group, an al dehyde group, a
car boxyl group, an am no group and an ani de group, and wherein at

| east one hydrogen atom of each of said unsubstitut- ed al kyl group,
said aryl group, said aral kyl group agd said al kylaryl “group is
optionally replaced by a hal ogen at om n represents an
integer of froml to 3; and X represents a hydroxyl group, or an
aci d residue of &£k rleas€]&hd | hg@rdgxy| atomcofl, eachydfoaci d, an
oxoacid, an inorganic thioacid or a Cferr] - Clerr] organic t hi oaci d.

27. The conposition aceaidliwugsilostl artedtalkwl chrdup) heaidcanpli ses at
| east one additive selected fromthe group con- sisting of an anti oxi dant,
a scavenger for fornalgestyple, sald sseabrgbrgfoup f andi gaddi dlkwhagyir avi ol et

l'ight absorber, a [light stabilizer, a nold-rel ease agent, a reinforcing
materi- al, an el ect rax@RIuEs i otierallal replaged byl ashptogesin, a
100 thgrnnplastic eygstoner and a pi gnment.

atom;

n represents an integer of from 1 to 3;
and
X represents a hydroxyl group, or an acid
residue of a C; - Cyp carboxylic acid, a
i0 . hydroacid, an oxocacid, an inorganic thioacid

or a C; - Cyg organic thioacid.

19. The reagent according to claim 18, wherein X in
the formula (1) represents the acid residue of a car-

15 boxylic acid.

20. The reagent according to claim 19, wherein said
carboxylic acid is at least one acid selected .from the
group consisting of formic acid, acetic acid and pro-

20 pionic acid.

21. The reagent according to any one of claims 18 to
20, wherein each of RY, R?, R® and R? in the formula
(1) independently represents a C; - Cg alkyl group or

25 a C5 - C4 hydroxyalkyl.
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22. The reagent according to claim 21, wherein at
least one of said Rl, Rz, R3 and R? in the formula (1)

is a hydroxyethyl group.

10
15

20
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