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TECHNICAL FIELD
This invention relates to a polyacetal resin
molded article in which an amino-substituted triézine
compound is dispersed in the form of particles having an
5 average particle size of not more than 1 ym in a polyace-

tal resin and to a process for producing the same.

BACKGROUND ART

Polyacetal resins are excellent.in.balance of
mechanical properties, chemical resistance and coeffi-

10 cient of friction, and therefore, have been used as
typical engineering plastics over a wide range including
electric and electronic parts, automobile parts and other
mechanical parts. When so used, thermal aging resistance
and surface appearance of molded article are important

15 characteristics.

Polyacefal resin compositions prepared by add-
ing an amino-substituted triazine compound to a polyace-
tal resin are élready known. For example, Japanese
Patent Application Kokai No. 60-90,250, Japanese Patent

20  Application Kokai No. 7-173,368 and Japanese Patent

Application No. 7-331,028 disclose polyacetal resin
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15, characteristics. Pol yacetal resin conpositions prepared
by, #&dd- .+ I ng an am no-substituted triazine conpound to a pol yace-

tal resin are already known. For exanple, Japanese Pat ent Application
Kokai No. 60-90, 250, Japanese Patent 20 Application Kokai No. 7-173, 368
and Japanese Patent Application No. #-331, 028 discl ose pol yacetal resin
-2~ conpositions for the purpose of inproving the thermal

stability. Al so, Japanese Patent Application Kokai
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bility with the polyacetal resin.
However, in these methods, the amino-substi-
tuted triazine compound is poor in compatibility with a
polYacetal resin, and hence, cannot be dispersed in the
10 form of particles having an average particle size of not
more than 1 pm in the polyacetal resin. In addition,
when the molded article is allowed to stand for several
days, the compound bleeds to the surface of the molded
article resulting in bad suiface appearance. On the
15 other hand, Japanese Patent Application Kokai No. 2-
80,416 discloses a method of improving the non-bleeding
properties of an amino-sﬁbstituted.triazine compound.
However, by this method, it is impossible to pbtain a
polyacetal resin molded article in which the amino-sub-
20 stituted triazine compound is dispersed in the form of
particles having an average particle size of not more
than 1 pym in the polyacetal resin. This is because the
time of melt-mixing the polyacetal resin with melamine is
long and hence formaldehyde reacts with the melamine and
25 the reaction products further react with each other and
aggregate, whereby the particle sizes of dispersed parti-

cles become larger.



afticke resulting in bad surface appearance. On the 15 other hand,
Jqpanese Pat ent Application Kokai No. 2- 80, 416 di scl oses a net hod of
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prec1s1on can be obtained by dispersing an amino-substi-
tuted triazine compound in the form of particles having a
épecific average particle size in a polyacetal resin.

An object of this invention is to provide a

10 polyacetal resin molded article in which an amino-substi-
tuted triazine compound is dispersed in the form of par-
ticles having an average particle size of not more than 1
pm in the polyacetal resin.

A further object of this invention is to pro-

15 wvide a process for producing the above polyacetal resin
molded article.

A still further object of this invention is to
provide a polyacetal resin molded article excellent in
thermal aging resistance and surface appearance and

20 having non-bleeding properties.

Other objects and advantages of this invention
will become apparent from the following description.

According to this invention, there is provided
a polyacetal resin molded article in which an amino-sub-

25 stituted triazine compound is dispersed in the form of
particles having an average particle size of not more
than 1 um in the polyacetal resin.

Accdrding to this invention, there is also



tuted“iriazine conpound in the formof particles having a specific

ayer age ‘particle size in a polyacetal resin. An obj ect of
this invention is to provide a 10 polyacetal resin nolded article in which
an am no- substi - tuted triazine conpound is dispersed in the form of

par - ticles having an average particleds+ze of not nore than 1 pm
i-n the polyacetal resin. A further object of this invention
is to pro- 15 vide a process for producing the aboyve polyacetal resi

nol ded articl eprovided a procesg £or| pregpehRg BbPEEYag?tg igeﬁﬁGeﬂ?#aﬁ i s
to provi de a polyacetal resin nplded atrticle,exc ent_in

agi ng resistan&g 9ﬁ&1§&ﬁfHbécép38595ﬁ535aﬂ85%Zleﬁﬁgiﬁébngﬁ?gfegﬁing
properti es. . her objects.an nta LSal ntion
will 3econe apP&taht PFOF\PﬁéYPSF$8%wﬁéga§sg??gﬁgo%.QS%indéﬁ&aa 835"
Accordi ng to tRis. nyentinan, +ihar aahs oy ded 0 | pesin

nol ded art!cIeQF%tw%¥c 'gﬁaaﬁbn§:§8B_98g5%%§§tngé F?igiP%ggggﬁpggnd S

di spersed i g t pRilBMo# at 1eaB? bhe! amihdvsiBsgntareaageipaihectomsi ze of
not nore than 1 pmin the polyacetal resin. Accordi ng
to this invent pguind BaEe supjectdng the mixture to molding.

t her nal

BEST MODE FOR CARRYING OUT THE INVENTION
The polyacetal resin used in this invention
includes oxyﬁethylene homopolymer composed substantially
10 of oxymethylene units prepared using as the starting
material a cyclic oligomer such as formaldehyde monomer
or its trimer (trioxane) or tetramer (tetraoxane) or the
liké; oxymethylene copolymers having 0.1 to 20% by weight
of oxyalkylene units having 2 to 8 carbon atoms prepared
15 from ethylene oxide, prbpylene oxide, epichlorohydrin,
1,3-dioxorane, 1,4-butanediol or the like; molecular
weight-branched oxymethylene copolymers; and oxymethylene
block copolymers comprising less than 50% by weight of a
diverse polymer unit confaining at least 50% by weight of
20 an oxymethylene recurring unit.

Comonomers such as ethylene oxide, propylene
oxide, epichlorohydrih, 1,3-dioxorane, 1,4-butanediol and
the like may have added thereto a phenol tfpe antioxi-
dant, which includes, for example, n-octadecyl 3-(3',5'-

25 di-t-butyl~-4'-hydroxyphenyl )propionate, n-octadecyl 3-
(3'-methyl-5'-t-butyl-4'-hydroxyphenyl )propionate, n-

tetradecyl 3-(3',5'—di-t-butyl-4'—hydroxyphenyl)propio-
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- o provi ded a process for producing a polyacetal resin nold- ed

ar,ti cl e ‘which conprises nelt-m xing 100 parts by wei ght of a pol yacet al
r€si n having a fornal dehyde con- =~ tent of 1,000 to 3,000 ppmwith 0.01
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1, 3-di oxorane, 1, 4-butanediol and
methylphenyl)propionyloxy)-l,1—dimethy1ethyl)—2,4,8,10-
tetraoxaspiro(5, 5)undecane, N,N'-bis-3-(3',5'-di-t-butyl-
4'—hydroxyphendl)propionyl hexamethylenediamine, N,N'-

10 +tetramethylene bis-3-(3'-methyl-5'-t-butyl-4'-
hydroxypheﬂol)propionyldiamine, N,N'-bis(3-(3',5'-di-t-
butyl-4'-hydroxyphenol )propionyl)hydrazine, N-salicyloyl-
N'-salicylidenehydrazine, 3-(N-salicyloyl)amino-1,2, 4-
triazole, N,N'-bis(2-(3-(3,5-di-butyl-4-hydroxyphenyl)-

15 propionyloxy)ethyl)oxyamide and the like. These antiox-
idants may be used alone or in combination of two or
more.

The polyacetal resin can be produéed by, for
example, removing impurities having active hydrogen such

20 as water, methanol, formic acid and the like contained in
the starting monomer such as trioxane, cyclic ether or
the like by distillation, adsorption or the like and then
copolymerizing the resulting monomer and then pelletizing
the polymer obtained by a twin screw extruder.

25 As a method of removing the active hydrogen
compound from the starting monomer, there are, for exam-
ple, a method comprising distilling trioxane or a cyclic

ether in the presence of benzene to azeotropically dis-

is Sheet Has Been Replaced

T



the |irke may have added thereto a phenol type anti oxi - dant, which

i pct udes, for exanpl e, n-octadecyl 3-(3',5 - 25

di-t-butyl-4'-hydroxyphenyl)propi-onate, n-octadecyl 3-
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pr opi onyl oxy) efpfadi)eitn dmdrdn R dd be chnduetadt byxany of the batch
system and continuous system. As the batch system poly-
merizer, a reactor equipped with a stirrer can generally
10 be used. As the continuous system polymerizer, there can
be used a self-cleaning type mixer such as a co-kneader,
a twin screw type continuous extrusion kneader, a twin
paddle type continuous mixer or the like. The polymer-
ization conditions are such that the polymerization is
15 effected af a temperature ranging from 60°C to 200°C,
preferably from 60°C to 120°C under atmospheric pressure.
The polymerization catalyst is boron trifluo-
ride, boron trifluoride hydrate or a coordination complex
compound 6f an organic compound containing an oxygen atom
20 or a sulfur atom with boron trifluoride and is used in
the gaseous state or in solution in a suitable organic
solvent. Particularly preferable polymerization cata-
lysts are the coordination complex compounds of organic
compounds containing an oxygen atom or a sulfur atom with
25 boron trifluoride. Specifically, boron trifluoride
diethyl ether and boron trifluoride dibutyl ether are
mentioned. These polymerization catalysts are used in a

proportion of 1 x 10™® mole to 1 x 10™° mole per mole of a
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of the polymerization catalyst is effected in an aqueous
solution containing a basic substance or an organic sol-
vent. As the other deactivation method, there can be
used a method which comprises adding a basic substance to
the crude polyacetal resin and subjecting the resulting
mixture in the molten state to deactivation of the poly-
merization catalyst by use of an extruder. The basic
substance used in the deactivation includes hydroxides,
inofganic weak acid salts, organic acid salts and the
like of alkali metals and alkaline earth metals. Pref-
erable are hydroxides, carbonates, phosphates, silicates,
borates, formates, acetates, stearates, palmitates, pro-
pionates, oxalates and the like of Li, Na, K, Mg, Ca, Sr
and Ba. Ammonia and amine compounds such as triethyl-
amine; tributylamine and the like can also be used as the
deactivator.

fhe poiymer after the deactivation of the
polymerization catalyst is pelletized by an extruder or
the like. At this time, a hydroxyl group-containing com-
pound or a mixture of these compounds may be injected
into and kneaded with the pélymer to terminally étabilize
the polymer,'or alternatively, the polymer mixture may

simply be melted and then pelletized. When the hydroxyl



system and conti nuous system As the batch system poly- merizer, a
reattor ‘equipped with a stirrer can generally 10 be used. As the
continuous system pol ynerizer, there can - be used a self-cleaning type
m xer such as a co-kneader, a twin screw type continuous extrusion
kneader, a twn paddl e type conti nuods8m-xer or the |ike. The polyner-
Ization conditions are such that the polynerization is 15 effected at a
tenperature ranging from60[err]C to 200[err]C referablz from
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proportion of 1 x 10[err] nole to 1 x 10[err] nole per nole of a
critical. Among the polyacetal resins obtained by these
methods, those having a formaldehyde content of 1,000 to
3,000 ppm are preferred.

10 With respect to the method of adjusting the
formaldehyde content, for example, when a polyacetal
resin having unstable terminal portions as obtained by
copolymerizing trioxane and a cyclic ether such as ethyl-
ene oxide, 1,3-dioxolan or the like in the presence of a

15 catalyst is used, the amount of formaldehyde contained in
this polyacetal resin is measured and when the amount
obtained is less than 1,000 ppm, the amount of formal-
dehyde liberated from the polymer terminals is increased
by elevating the temperature for drying the polymer or

20 other methods, whereby the targeted polyacetal resin can
be obtained. Moreover, the targeted polyacetal resin can
also be obtained by adding paraformaldehyde to the above
polyacetal resin and melt-kneading the resulting mixture.
On the other hand, when the formaldehyde content of the

25 polyacetal resin is more than 3,000 ppm, the polyacetal
resin targeted can be obtained by converting the
polyacetal resin having said formaldehyde content to the

molten state by an extruder or the like, injecting a



-7- ™ _total of trioxane and cyclic ether. The crude

ponacetaI resin thus obtained before termnal stabilization contains
ap active poly- nmeri zation catal yst, and hence, the deactivation of the
5 polynerization catalyst is preferred. The deactivation of the

pol yneri zation catalyst is effected in ar @&jueous solution containing a
basi ¢ substance or an organic sol - vent. As the other deactivation
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used, the targeted polyaéetal resin can be obtained by
melt-kneading paraformaldehyde with the terminally stabi-
10 lized polyacetal resin.

The amount of formaldehyde contained in the
polyacetal resin can be quantitatively determined by the
following method. For example, the polyacetal resin is
added to HFIP (hexafluoroisopropanol) and the resulting

15 mixture is kept at room temperature for 24 hours to com-
pletely dissolve the polyacetal resin in HFIP, thereafter
an.acetylacetone solution is added to the resulting solu-
tion to develop a color and the colored solution is sub-=
jected to quantitative determination by a UV spectrophoto

20 meter. This method enables the quantification of the
formaldehyde contained in the polyacetal resin, but does
not guantify the formaldehyde liberated by decomposition_
of the.unstable terminal portion of the polyacetal resin.

In the method of melt-kneading a polyacetal

25 resin with an amino-substituted triazine compound, an
extruder is generally used; however, this is not criti-
cal. Any means by which the mixture can be sufficiently

melt-kneaded can be used. When an extruder is used, the
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kneaded ‘with the polyner to termnally stabilize t he polyner, or
al'ternatively, the polymer m xture may sinply be nelted and then

pel |l eti zed. When the hydroxyl - 8-
group- cont ai ni ng conpound or a mixture of xdiese conmpounds I's injected
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At this time, ewsruSesxmpydbe BeFpBOIEUFETAHYCBETRAPTaBFy3yEVLRISFR the

range of from190[err]C to 230[err but .this teppera ran not
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used, the anDu St ai ned in his polyacetal resinis
measured and WQ%%C&@%na@EU&brmaldehyde with the amino-substituted tri-

azine compound contained in the polyacetal resin proceeds

further, whereby the amino-substituted triazine compound

is aggregated to increase the particle sizes of the dis—.
10 persed particles.

When a mixture of an amino-substituted tri-
azine compound with a methylolated émino-substituted
triazine compound which is a reaction product of an
amino-substituted triazine compound with formaldéhyde or

15 only the methylolated amino-substituted triazine compound
is melt—kneéded with the polyacetal resin by means of an
extruder, this methylolated amino-substituted triazine
compound is reacted and aggregated in the extruder to
block the dies of the extruder, whereby stable

- 20 pelletization is impossible.

By dispersing in the polyacetal resin the ami-
no-substituted triazine compound in the form of particles
having an average particle size of not more than 1 um,
the thermal aging resistance of the polyacetal resin and

25 the surface appearance of articles molded from the
polyacetal resin can be improved,'and simultaneously the
shrinkage percentage anisotropy after molding can also be

minimized.



obtained is less than 1,000 ppm the amount of fornal- dehyde
li,erated fromthe polymer termnals is increased by el evating the
tenperature for drying the polynmer or 20 other nethods, whereby the
targeted pol yacetal resin can be obtai ned. Moreover, the targeted
pol yacetal resin can al so be obt ai nediby- addi ng par af or nal dehyde to
the above pol yacetal resin and nelt-kneading the resulting m xture.
On the other hand, when the fornal dehyde content of the 25 polyacetal
resin is nore than 3,000 Pmnatheod et aedidding a polysicetedr F&SE® can be
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The particle size of the amino-substituted
triazine compound in the polyacetal resin molded article
can be observed through an electron microscope. A
10 polyacetal resin composition prepared by adding an amino-
substituted triazine compound to a polyacetal resin and
melt-kneading the resulting mixture is injection molded
and the polyacetal resin molded article obtained is cut,
the cut article is sliced to a super thin film having a
15 thickness of 80 nm by means of an ultramicrotome and this.
film is set on an electron microscope to observe the dis-
persed particle size of the amino-substituted triazine
compound in the film.
As to the surface appearance of molded arti-
20 cle, an amino-substituted triazine compound is added to
and melt-kneaded with a polyacetal resin to obtain a
polyacetal resin composition, this composition is injec-
.tion molded, the resulting polyacetal resin molded arti-
cle is allowed to stand in an atmosphere of 23°C and a
25 50% humidity (R.H.), and then the state of bleed caused
" is observed.
The thermal aging resistance can be evaluated

by adding an amino-substitute triazine compound to a



n%lt-kngading par af or mal dehyde with the termnally stabi- 10 |lized
pal‘yacetal resin. The amount of fornmal dehyde contained in
t.hie pol yacetal resin can be quantitatively determ ned by the

foll ow ng nethod. For exanple, the polyacetal resinis added to HFIP
(hexaf | uoroi sopropanol) and the resulting 1425 m xture is kept at room
tenperature for 24 hours to com pl etely dissolve the polyacetal resin
in HFI P, thereafter an acetyl acetone solution is added to the resulting
jsolu-d t i on Pedy@erdiadp resdsi, omedivkngaddpgotbg TEFULELAT; Bigyre to
jected to quantitative determ nation Ry a UV specgtrophoto 20 neter.. This
met hod enabl es Q@ igy & PovasEtet FPst C°mP°SR§}RRy8éH988t&8HtQPES&“Pn t he

pol yacetal resin, but does, n uant i th o] .de [ ted b
deconposi tion the CﬁF“Fﬁﬁﬁﬂﬁgﬁéﬁﬁg%F 7 R&ﬁ¥BSF%FénE%?kghggggﬁbgggﬁgre Y
resin. In_t f : ngadi | 4425 [
with an anino-§ﬂ§?tF?ﬁ¥gﬁm?§?%§%ﬂ§g%%%€%§h ?%aga hn&e%%??ﬁégng§ Sgner;FF;n
used; hovevey, ]:[E{ers ESrn2b l&éyﬁ', -measurfag tﬁQYplg?él{'éaiJYpi‘\bééfitiQQ SEXtuUre

can be sufficien nmel t-kneaded can be used. Wen an extruder is

~used, the the molded article and determining ihe retention thereof.
Specifically, after the injection molding, the po;yacetal
resin molded article is allowed to stand for two days in
an atmosphere of 23°C and a 50% humidity (R.H.), and

10 thereafter, the tensile strength of the molded articlé is
measured by a tensile tester. Subsequently, the poly-
acetal resin molded article which has been allowed to
stand for two days in an atmosphere of 23°C and a 50%
humidity (R.H.) is placed in a Geer oven adjusted to

15 150°C and taken out after 40 days. The polyacetal resin
molded article taken out is placed in an atmosphere of
23°C and a 50% humidity (R.H.) for two days, and thereaf-
ter subjected to measurement of tensile strength by use
of a tensile tester to determine the strength retention.

20 The shrinkage percentage anisotropy of
polyacetal resin composition after molding is determined
by a ratio of the shrinkage-peréentage of the composition
in the flow direction to that in the transverse direction
to the flow direction after the molded article obtained

25 by injection molding the polyacetal resin composition has
been allowed to stand for two days in an atmosphere of
23°C and a 50% humidity (R.H.). The shrinkage percentage

anisotropy after molding is determined by the following



extruder may be a single screw extruder or a twin screw one. The

tenperature at this tinme may be suitably varied In the range of from
170[err]C to 240[err]C. The nelt-kneading time is 250 sec or |ess,
preferably 200 sec or less. 5 Wen the nelt-kneading tinme is nore than 250
sec, the reaction of formal dehyde wi4H3 he am no-substituted tri-

azi ne conpound contained in the pol yacetal resin proceeds further,

wher eby the ami no-substituted triazine conpound is aggregated to

i ncrease the pgauptiensi(ids of the dis- 10 persed particles.

When a m xture of an am no-substituted tri- azi ne conpound with a
netgylolaged am no-substi tuted triazine conpound which is a reaction
product of an am no-substituted triazi ' . Qr ehyde or
15 only the meihylolated agcageayast tugg‘éi&%‘i‘é%rﬁggggﬁp%%éﬁdiﬂ FRoc

nel t - kneaded wi{Hd go@&ngQgga reshn by nmeans of an __extruder, (4his
met hyl ol at ed agﬁﬁgiﬁgb i tuted triazi neghrink@gBPpeReehtafgaghed and .
aggregated in the exfruder to bl oclkrkhevdires afirkbeieut ruder, whereby
stable 20 pelletization is inpossible. By dispersing in the
pol yacetal resin the am - no-substituted triazine conmpound in the form
of particles havi ng an average particle size of not nore than 1
[err]m the ther mal Zxgiomlerdictahirdofa med yasietademgsine slompesd - 25

t he surface appearance of articles nolded fromthe
tion molded article having an excellent dimension preci-

sion, it is desirable that the shrinkage percentage ani-
sotropy after molding determined from the equation (1) is
5 in the range of + 0.1.

The amino-substituted triazine compound used
in this invention includes guanamine(2,4-diamino-sym-tri-
azine), melamine(2,4,6-triamino-sym-triazine), N-butyl-
melamine, N-phenylmelamine, N,N-diphenylmelamine, N,N-di-

10 allylmelamine, N,N',6N"-triphenylmelamine, melem, mellon,
melam, benzoguanamine(2,4-diamino-6-phenyl-sym-triazine),
acetoguanamine(z,4-diamino—6—methyl-sym—triazine), 2,4-
diamino-6-butyl-sym-triazine, 2,4-diamino-6-benzyloxy-
sym~-triazine, 2,4-diamino-6-butoxy-sym-triazine, 2,4-

15 diamino-6-cyclohexyl-sym-triazine, 2,4-diamino-6-chloro-
sym-triazine, 2,4-diamino-6-mercapto-sym-triazine, 2,4-
dioxy-6-amino~sym-triazine, 2-oxy-4,6-diamino-sym-tri-
azine, N,N,N'N'-tetracyanoethylbenzoguanamine, succino-
guanamine, ethylenedimelamine, triguanamine, melamine

20 cyanurate, ethylenedimelamine cyanurate, triguanamine
cyanurate, ammeline, acetoguanamine and the like. These

triazine derivatives may be used alone or in combination



pol yacetal resin can be inproved, and sinultaneously the shri nkage
pertent age ani sotropy after nolding can al so be mnim zed.

ThHe nethod of nolding a pol yacetal resin conposition can be carried out
under such conditions that nolding is usually effected, for exanple, at
a nold tem perature of 30[err]C to9Q[er+]C at a cylinder tenperature
of 5 170[err]C to 230[err]C, and the conditions can be appropriately
varied in these ranges and are not critical article
size of the anPfotw@beri mgred Amopg; khefe Eﬁﬁﬁﬁﬁﬁﬁdlﬂr?h@eb6?§% gtal resin
mol ded article can be observed throu gh an el ectron 212 gscog _A 10
pol yacetal res{@- 6@ﬁﬁ6§FPW6HOpF¥BaFEHaE§ Sddi FHERAMLREh 1amLBP= PPt ed
triazine conmpound tqQ a polyacetal resin,an nelt-kpe

resul ting nixtﬁFéaF§nFﬂj Bé @ﬁnﬁﬁgﬂgﬂamlne?%na ?ﬁ%ml%?ygcégaﬁgresfn nol ded

article obtaln% LS.cu the cut article is sliced to a super thin
filmhaving a f%a?ﬁPS hess of 80 nm by neans of an ultramcrotone and this

filmis setgon an el ectr QRyU,CIASEANG ARLRHRLHE caRe bdi &med in Rersed
particle size of the am no-substituted triazine

invention may be additives which are used in conventional
polyacetal fesins, and include, for example, antioxi-
dants, polymers or compounds containing formaldehyde-
reactive nitrogen, formic acid scavenger, weathering

10 (light) stabilizers, mold release agents and the like.
These additives are used in a proportion of 0.1 to 5
parts by weight per 100 parts by weight of the polyacetal
resin.

The antioxidant which is added to the resin

15 composition of this invention includeé n-octadecyl 3-
(3',5'-di-t-butyl-4"'-hydroxyphenyl )propionate, n-octade-
cyl 3-(3'-methyl-S'—t—butyl-4'-hydroxyphenyl)propionate,
n-tetradecyl 3-(3',5'-di-t-butyl-4'-hydroxyphenyl)propio-
nate, 1,6-hexanediol bis(3-(3,5-di~t-butyl-4-hydroxyphen-

20 yl)propionate), 1,4-butanediol bis(3-(3',5'-di-t-butyl-
4'-hydroxyphenyl )propionate), triethylene glycol bis(3-
(3'-t-butyl-5'-methyl-4'-hydroxyphenyl )propionate),
tetrakis—(methylene-S-(S',5;-di—t—butyl-4'- |
hydroxyphenyl)propionate)methahe, 3,9-bis(2~-(3-(3'-t-

25 butyl-4'-hydroxy-5'-methylphenyl )propionyloxy)-1,1-
dimethylethyl)—2,4,8,10-tetraoxaspiro(5,5)undegane, N,N'-
bis—3-(3',5'-di—t-butyl—4';hydroxyphenyl)propionyl

hexamethylenediamine, N,N'-tetramethylene bis-3-(3'-



conpound in the film : As to the surface appearance of nol ded

arti-, 20 cle, an am no-substituted triazine conmpound is added to and
nel t-kneaded with a pol yacetal resin to obtain a pol yacetal resin
conposition, this conmposition is injec- tion nol ded, the resulting

pol yacetal resin nolded arti - cle i< B8l-owed to stand in an atnosphere
of 23[err]C and a 25 50% humdity (R H ), and then the state of bleed
caused i s observed. The thermal agi ng _resi stance can
be eval uat ed mEthHQ-éddrﬁgb@ﬁ¥&nﬂn6¥§69§VPP&F@19PFSEFH@YgQRﬁH&HG 'to a

- 12 - ol t al | t-k h
obtain a polyaégggﬁ ¢ 5§$égnﬁggﬂgr62%“Fﬂ ) ; gﬁaﬁﬁggihﬁgOEBé%ﬁge te
conposition to t I d
?ﬁldeﬂ artlfle3#$%§ﬁ;§%g g% ge %%hng ﬁeyﬁi%a}39Y&53%§§§9h%§§§§$fES
e physica ro I
i g T

retentlonther elnjectlonm) I ng, the

I
an i mosphers & %{*3@] o 6o &‘@(?%"?ima?‘@y CRTEofroBR v an ohandass an

the like. These antioxidants may be used alone or in
combination of two or more and-this is not critical.

The polymers or compounds containing formalde-
hyde-reactive nitrogen include polyamide resins and co-

10 polymers thereof, polyacrylamide and its derivatives,
copolymers of acrylamide or its derivative with other
vinyl monomers. Specifically, the polyamide resin and
copolymers thereof include nylon 4,6, nylon 6, nylon'6,6,
nylon 6,10, nylon 6,12, nylon 12, nylon 6/6,6/6,10, nylon

15 6/6,12 and the like. The copolymers of acrylamide or its
derivative with other vinyl monomers include poly-f-ala-
nine copolymer obtained by polymerizing them in the pres-
ence of a metal alcoholate catalyst. These polymers con-
taining formaldehyde-reactive nitrogen may be used alone

20 or in combination of two or more, and this is not criti-
cal.

The formic acid scavenger is at least one
member selected from the group consisting of hydroxides,
chlorides, inorganic acid salts and carboxylic acid salts

25 of alkali metals and alkaline earth metals, and includes
specifically calcium hydroxide, magnesium hydroxide,
barium hydroxide, calcium carbonate, magnesium carbonate,

barium carbonate, calcium chloride, magnesium chloride,



10 thereafter, the tensile strength of the nolded article is measur ed

by a tensile tester Subsequently, the poly- acetal resin nol ded
article which has been allowed to stand for two days in an atnosphere
of 23[err]C and a 50% hum dity (R H) is placed in a Geer oven
adjusted to 15 150[err]C and taken out -aftger- 40 days. The pol yacetal resin
nol ded article taken out is placed in an atnosphere of 23[err] C and a
50% humdity (R H) for two days, and thereaf- ter subjected to

measur enent  of cedgdnmesilicageh mygagélum sijicateenspleivmsiaprage.,
determ ne the strength retention shri nkage, percent age
ani sot r opy of magneﬁéPVa&éPEPtFesFﬁIEbHBo§FF?Bﬂt§ft@?gﬁﬁ?ﬁFﬂgSFgaﬁggﬁrn1ned

b t f the shrink t At

d.fyric[?ﬁh"tg tﬁa?w.sﬁgc'taﬁs%?-eaneei%s%gﬁﬁﬁsp?%‘e “REBASE bR coepenn kel 888, on "
t t | d | |

Fesh compost + PR Rake-® MpBENEGrnEl RXinLBERLARSIE, Hebont Go0E AaGhLC!

atmosphere @gf or ip %Eﬁﬁ&hgtﬁaﬁ 3f5gﬁ%hﬁg‘ﬂbi¥ (BnHl thidhesshAbtnkagei-
per cent age ani sotropy after nmolding is deferm ned by the foll owi ng
- 13 - eqeati,on (1):

The weathering (light) stabilizer is at least
one member selected from the group consisting of benzo-
triézole type ultraviolet absorbers, oxalic acid anilide

10 +type ultraviolet absorbers and hindered amine type light
stabilizers.

The benzotriazole type ultraviolet absorbers
include, for example, 2-(2'-hydroxy-5'-methylphenyl)-
benzotriazole, 2-(2'—hydroxy—3',5'—di—t-buty1phenyl)ben¥

15 =zotriazole, 2—(2'-hydroxy—3',5'-diisoamylphenyl)behzo—
triazole, 2—(2'—hydroxy-3',5'-bis(d,a-dimethylbenzyl)-
phenyl )benzotriazole, 2-(2'-hydroxy-4'-octoxyphenyl)-
benzotriazole and the like. The oxalic acid anilide type
ultraviolet absorbers include, for example, 2—ethoxy-2'—

20 efhyloxalic acid bisanilide, 2-ethoxy-5-t-butyl-2'-
ethyloxalic acid bisanilide, 2-ethoxy-3'-dodecyloxalic
acid bisanilide and the like. These ultraviolet absor-
bers may be used alone or in combination of two or more.

The hindered amine type light stabilizer in-

25 cludes 4-acetoxy-2,2,6,6-tetramethylpiperidine, 4-stea-
royloxy-2,2,6,6-tetramethylpiperidine, 4-acryloyloxy-
2,2,6,6—fetramethylpiperidine, 4-(phenylacetoxy)-2,2,6, 6~

. tetramethylpiperidine, 4-benzoyloxy-2,2,6,6-tetramethyl-



Shr i nkage percentage in flow Shri nkage percent age di rection

ani sotropy after = 1- (1) nol di ng
Shri nkage percentage in ~ transverse direction
In order to obtain a polyacetal resin conposi- tion nolded article
havi ng an excel | ent di mension preci- -sign- it is desirable that the
shrinkage percentage ani - sot r opy after nol di ng deterﬁined fromthe

equation (1) is 5 in the range of + 0.

ani no- subst i t utREPeFIEHRPe %mmt?se%,ﬁ G‘FQFTfEPﬂ%thWrHQWJr%I res
guanam ne( 2, 4-di am no- sym azi

mel am ne( 2, 4, 6- ?F?%EW%R#%S#H#TQ@QlFE&raWé?ﬂX%Hlperld%ﬂﬁQﬂﬂ?ﬁ¥°1°hexyl'

N- phenyl el am ne d e 10 .all yl.nel a N , N'
I)t ri phenyl mel a??’r%l\b%1 %‘h? %+If%l?le Yriepln%?r rf?lne 'P benQSrlo rﬂ nf 6 l\é
enzoguanamn ne Qﬂﬁﬁy & SV, N
acet oguananmi ne(%e4 %}'am‘ﬂ%%p net + syﬂ I%Ig%hﬂe% 2. 2 4- -tetramethylpipe

di am no- 6- bus yl rSy{méd [y | £2{ @&yfcérﬂaﬁczgmf@bﬁ@yd BYetranstHPiigi gzt 16,

2, 4- di am no- 6- but oxy-symtri azi ne, 2,

di ani no- 6- cycl olegy) -4y (eydlchieiel carambyylo:n0y-@ ) @ré-tetramesttipIpims ne,
2, 4-di am no- 6- nercapto-symtriazine, 2,4- di oxy- 6-am no-symtri azi ne,
2- oxy- 4, 6- di am nbdsyen t4+¢phenylcarbmmoyloxy)-2,2,6, 6-tetramethylpiperi-

N, N, N N -tetracyanoet hyl benzoguanam ne, succi no- guanani ne,

et hyl enedi nel andire, tbi@@r%n&gaﬁ-tmmml%m@r@)carbonate,

ethylenedlnelan1ne cyanurate, triguananine,
bis(2,2,6,6~tetramethyl-4-piperidyl)oxalate, bis(2,2,6,6-

10 tetramethyl-4-piperidyl)malonate, bis(2,2,6,6-tetrameth-
yvl-4-piperidyl )sebacate, bis(2,2,6,6-tetramethyl-4-pipe-
ridyl)adipate, bis(2,2,6,6-tetramethyl-4-piperidyl)tere-
phthalate, 1,2-bis(2,2,6,6-tetramethyl-4-piperidyloxy)-
ethane, a,a'-bis(2,2,6,6-tetramethyl-4-piperidyloxy)-p-

15 =xylene, bis(2,2,6,6-tetramethyl-4-piperidyl)tolylene-2,4-
dicarbamate, his(2,2,6,6—tetramethyl-4—piperidyl)hexa—_
methylene-1, 6-dicarbamate, tris(2,2,6,6-tetramethyl-4-
piperidyl )benzene-1, 3, 5-tricarboxylate, tris(2,2,6,6-
tetramethyl—4-piperidyl)benzene—l,s,4—tricarboxy1afe, 1-

20 (2-(3-(3,5-di-t-butyl-4-hydroxyphenyl )propionyloxy)eth-
v1l)-4-(3-(3,5-di~t-butyl-4-hydroxyphenyl )propionyloxy)-
2,2,6,6~-tetramethylpiperidine, condensation product of
1,2,3,4-butanetetracarboxylic acid with 1,2,2,6,6-penta-
methyl-4-piperidinol and B,B,B',B'-tetramethyl-3,9-(2,4,-

25 8,10-tetraoxaspiro(5,5)undecane)diethanol, and the like.
The above hindered amine type light stabilizers may be
used alone or in combination of two or more and also in

combination with an ultraviolet absorber.



cyanurate anmel i ne, acetoguanami ne and the |ike. These triazine
der1mat|ves may be used al one or in conbination

14 - of two or nore. Anobng them preferred are nel am ne-
(2,4,6-trianino-syn}triazine), guanam ne( 2, 4-di am no-sym triazine) and
benzoguanam ne( 2, 4- di am no- 6- phenyl -sym- 18 -riazine). 5 | O her
stabilizers which can be used in this I nvention may be additives which
are used in conventional pol yacetal resins, .and include, for éanple
ant i oxi - dant s, poIyﬁbﬁsm@ﬂdCSEﬁﬁéﬁ&saeﬁﬁFaFﬁlﬁ§ {8RRE GBRyHEMDe

t t f d
tabi || zers,  nBrAcPERRatEoRgbhe oaHaP FRAFIRELRS oP Sttty geidiveterre used
LEeapg{gggét;Fpogyaggg}ﬁne glycoEs agdbgm¥ﬁég§£?Q§X|%g Pﬁ%ﬁ@ QYl %gf% to
the resin 15 t d
e TESL0 1 GO, Shel B TUESH Bl uCEoedces! ades deder
3-(3' - met hyk- 5gohpB§E&|oé ahﬁgigﬁ¥EP§BYEiébﬁélOaﬁaea fattyNated| apeeyt

3-(3,5 -di-t I - 4" - hydr oxyphenyl ) propi o-
erably a fatty acid ester derived from at least one satu-
rated or unsaturated fatty acid having at least 10 carbon
atoms and a polyhydric alcohol having 2 to 6 carbon at-
oms. The polyhydric alcohol used for preparing the fatty

10 acid ester compound is at least one member selected from
the group consisting of ethylene glycol, diethylene gly-
col, triethylene glycol, propylene glycol, dipropylene
glycol, butanediol, pentanediol, hexanedidl, glycerin,
diglycerin, triglyceiin, threitol, erythritol, penta-

15 erythritol, arabitol, ribitol, xylitol, sorbite, sorbi-
tan, sorbitol and mannitol. The saturated fatty acid in-
cludes capric acid, lauric acid, myristic acid, palmitic
acid, stearic acid, l12-hydroxystearic acid, arachinic
acid, behenic acid, lignoceric acid, cerotic acid, monta-

20 nic acid, melissic acid and ceroplastic acid. The un-
saturated fatty acid includes undecylenic acid, oleic
acid, elaidic acid, cetoleic acid, erucic acid, brassidic
acid, sorbic acid, linoleic acid, linolenic acid, arachi-
donic acid, propiolic acid, stearolic acid and naturally

25 'occurring fatty acids cbntaining these components and
mixtures thereof, etc. These fatty acids may be substi-
tuted by a hydroxyl group. Among these fatty acid ester

compounds, preferred are fatty acid esters derived from
S

heet Has Been Reﬁaced

T,



nate, -1, 6- hexanedi ol bis(3-(3,5-di-t-butyl-4-hydroxyphen- 20
yl)brpplonate) 1, 4-butanediol bis(3-(3,5 -di-t-butyl-
4'’- hydr oxyphenyl ) propi onate), triethylene glycol bis(3-

(3 -t-butyl -5 -net hyl -4' - hydr oxyphenyl ) pr opi onat e),
tetrakis-(nethylene-3-(3 ,5 -di-t-butyl-4'19 -
Bydrfxyphﬁnyl)proplonate)nethane 3,9-bis(2-(3-(3-t- 25

utyl -4' - hydr oxy-5' t hyl phenyl ) pr opi onyl ox 1,1-
di met hyl et hyl ) fattys & Eﬂié% é; i &n501ﬂ Nstearic acia,
bis-3-(3,5 -di-t- butyl-4' hydroxyphenyl)pr pi Q

hexamet hyl enedibgfiendc RO¥d @nd é[h"é"t %s

- 15 - -5- -1 - butyl drox enoI o i qnyl
N, N' - bi s(3- (3 ggﬁ J‘- §%ﬁg % 1) Egg%& ygra2|ne
N-sal i cyl oyl -

3-(N-sali cyI oylﬁa l I C I de{ﬂ.'%trl af%ﬁ‘:gre%lﬂ ebste(rzczagpﬁgnds may or may
i fydrmw Q HY R [Poit dhd )t@:?wmsd%oﬁ:n@rltldahﬁ | iFleg:

These anti oxi dants nay be Use alone or in conbi nati on of two or nore
and this is notednigie€althe fatty acid estBie qRAIPOWIGS maly GO moddes-
cont ai ni ng fornmal de- hyde-reactive nitrogen include pol yam de resins
and co- 10 polysEr @ tdirssandr dqolay aridstiemde and iHysirdemwly giriovgs of the

polyhydric alcohols

fatty acid ester compound may be blocked with boric acid
or the like. Preferable fatty acid ester compounds are
10 glycerin monopalmitate, glycerin dipalﬁitate, glycerin
tripalmitate, glycerin monostearate, glycerin distearate,
glycerin tristearate, glycerin monobehenate, glycerin
dibehenate, glycerin tribehenate, glycerin monomontanate,
glycerin dimontanate, glycerin trimontanéte, pentaeryth-
15 ritol monopalmitate, pentaerythritol dipalmitate, penta-
erythritol tripalmitate, pentéerythritol tetrapalmitate,
pentaerythritol monoétearate, pentaerythritol distearate,
pentaerythritol tristearate, pentaerythritol tetrastea-
rate, pentaerythritol monobehenate, pentaerythritol di-
20 behenate, pentaerythritol tribehenate, pentaerythritol
tetrabehenate, pentaerythritol monomontanate, pentaery-
thritol dimontanate, pentaerythritol trimontanate, penta-
erythritol tetramontanate, sorbitan monopalmitate, sorbi-
tan dipalmitate, sorbitan tripalmitate, sorbitan mono-
25 stearate, sorbitan distearate, sorbitan tristearate,
sorbitan monobehenate, sorbitan dibehenate, sorbitan
tribehenate, sorbitan monomontanate, sorbitan dimonta-

nate, sorbitan trimontanate, sorbitol monopalmitate,



copol yners of acrylamde or its derivative with other vi nyl nononers.
Specifically, the pol yanide resin and copol yners thereof include nylon
4,6, nylon 6, nylon 6,6, nyl on 6,10, nylon 6,12, nylon 12, nylon
6/6,6/6,10, nylon 15 6/6,12 and the |ike. The copolyners of acrylam de or
its derivative wth other vinyl nonoraps-include poly-[err]-ala-

ni ne copol yner obtai ned by polynerizing themin the pres- ence of a
met al al cohol ate catal yst. These pol yners con-

f or nal dehyde- r@@@bﬂﬁ@lnﬂﬂpﬁé@ﬁtﬁﬁﬁ b§°ﬁ§é&°&l§ﬁépaéﬂlﬁﬁtﬁm Eeﬁﬁﬁﬁgﬁlon of
two or nore, and this is not crit

acid scavengﬁrﬁﬁ§Q§:qa§§§ﬁroﬁ@rbltolngﬁﬁgPa§EFgct§8rPF59}tﬁglﬁFgﬁﬁate
consistin hl d

carboxyl 10 aci GoERLEST Senpbenepiite . neprpy thio 3PrbeRRtd. sttt o an
I ncl udes 3%12%%ﬁc%ﬁJ o %gﬁl%ghhﬁgkgﬁ g%ang%gnengEEQﬁirﬁihgﬂtanate

barlunlhydrOX| onat' &€, nmagnesi um carbonat e bari um
car bonat e, Gt e X TBERR NS, Chbﬁb‘@%tt acid ester compounds
-16- ca CIUﬁ]SI i cate, nagnesium silicate, caIC|un1Iaurate

magnesi um | aur yindpset HydrdRyd! oo aFedhadckeds wedhaberic acid or the
like include boric acid esters of glycerin monofatty acid
esters (Japanese Patent Application Kokai No. 49-60,762).
These fatty acid ester compounds may be used alone or in
10 admixture of two or more. |
The polyalkylene glycol includes polyalkylene

glycols represented by the general formula (A):

R, .
HO- [ (clz),p],-H

R,

wherein R, and R, are sélected from the group consisting
of hydrogen, alkyl groups having 1 to 6 carbon atoms,

15 substituted C, ,alkyl groups, aryl groups, substituted
aryl groups and ether groups and may be the same as or
different from each other; x = 2-6 and y = 50-20,000.
Specifically, the polyalkylene glycol includes ethylene
oxide, propylene oxide, butylene oxide, epichlorohydrin,

20 styrene oxide, oxetane, 3,3—bis(chloromethyl)oxetane,
tetrahydrofuran, 2-methyltetrahydrofuran, oxepane and the
like. The number of_moles of these alkylene oxides

polyadded is within the range of from 50 to 20,000.



zTng_stQarate, cal ci um behenat e, magnesi um behenate and the Iike. These
form.c acid scavengers nay be used alone 5 or in conbination of two or

npre, and this is not criti- cal . The weat hering (light)

-stabilizer is at |east one nenber selected fromthe group consisting of
benzo- triazole type ultraviolet abserBers, oxalic acid anilide 10
type ultraviol et absorbers and hi ndered am ne type |ight stabilizers.
The benzotriazole type ultraviol et absorbers i ncl yde, for exanple,

2- (2' - hydr oxy- 5hefe rgplpfﬂ%sm)eme glyqsérﬁzatam dFojused alone or in combi-
2-(2' -hydroxy-3',5'-di-t-but enyl ) ben- .zotriazol

2-(2' - hydr oxy- S‘a@mﬂl‘?%d%’dﬂ/ly é’}ﬁﬁ/ %@r% el ig ﬂ%z&ré' ical.

2-(2' -hydroxy-3",5"-bis( a-di et h Iben

2-(2'-hydroxy-4'-octoxyph ?I?mfg ai?%%zcé%?%ﬁﬁﬁ Iaﬂgéﬁlke IIﬁe oxal i ¢
acid anilide ty A\ -

2- et hoxy-2' - %eﬁ%yﬁlo%§%%6a§%l sam’]lgﬁcf% 2-et hoxy 5 t utyaq for

et hyl oxal i ¢ mcig, 0l segyd i de, 2-ethoxy-3'-dodecyl oxalic acid bisanilide
and the like. These ultraviol et absor- bers may be used alone or in
conmbi nation of two or nore. The hi ndered am ne type |ight

stabilizer in- 25 cludes 4-acetoxy-2, 2,6, 6-tetranethyl pi peridine, 4-stea-
royl oxy-2, 2, 6, 6- tetranethy}ﬂ}ﬂeﬁngHe R4- acryloyloxy-
2,2,6, 6- tetranethylplperldldb 4- (dhdnylacetoxy) 2,2,6, 6-

wherein R, and R, are alkyl groups having 1 to 30 carbon
atoms and R, is an alkylene group having 2 to 10 carbon
atoms, and includes specifically, for example, ethylene-
bisstearylamide, ethylenebislaurylamide, ethylenebisole-

10 vylamide, ethylenebisercaic acid amide and the like.
These amido group-containing aliphatic compounds may be
used alone or in combination of two 6r more.

The amount of the above additive édded is,
when the thermoplastic resin is a polyacetal resin, 0.1

15 to 5.0 parts by weight per 100 parts by weight of the
polyacetal resin.

Fillers in the form of fiber or particle and
pigments can also be added. For example, the fillers in-
clude organic and inorganic fillers in the form of fiber

20 or particle. Specifically included are fillers in the
form of fiber, such as glass fiber, ceramic fiber, carbon
fiber, stainless steel fiber, boron fiber, Kepler fiber,
silicon carbide fiber and the like; and fillers in the
form of particle such as wollastonite, mica, asbestos,

_

i



tetranethylplperldlne 4- benzoyl oxy- 2, 2, 6, 6-tetranet hyl -
A7 pi peri di ne, 4-nethoxy-2, 2,6, 6-tetranethyl pi peridine, 4-
gLearyIoxy-2,2,6,6-tetranethy|piperidine, 4- cycl ohexyl -
oxy- 2, 2, 6, 6-tetranet hyl pi peri di ne, 4-benzyl oxy-2, 2, 6, 6-
t et ramet hyl pi peri di ne, 4-phenoxy-2, 2, 6, 6-t22 r-anet hyl pi pe- 5 ridine,
4- (et hyl car banoyl oxy) - 2, 2, 6, 6- tetranethylpiperi- dine
4- (cyclohexylcarbanoyloxy) 2,2,6,6-tetranet hyl p g g ne, ,
4- (phenyl car ba#ﬂ}?ox?)lnﬂlﬂ% Glﬂ:éﬁlblﬂ‘epﬁﬂ*ﬁﬁvp@f“g esmmdPﬁé e, calcium

05228 L e “%;gﬁsggat,sp;efsﬁaes ggron ni-
tetranethyl dyI nalonat 2,32 6+t

yl - 4- plperldy|$§§§§ 1EP§(?a%bé%§ %@Pr g& l 4 g&%g pigment Pfadipate,
bis(2,2,6,6- el th)é' rgm?x' Sl }ag:%,lftg spe bRQE:Ra Alithe like. These

1,2-b|s(2,2 6, rane plpérl ane,

[err], [err] b| ( , A5 k
bis(2 2,66 tetf?a%e%ﬁﬁ aﬁ‘f DGHE &t%yk"?% E’FEE‘E?@Y%?"“ P i car bamate, O

bi s(2, 2, 6, 6-t etgrarRIYr 4rddieP@indlhlizexs not crivtkwliene- 1, 6- di car bamat e,
tr!s(2,2,6,6-tetranethyl-4- piperidyl)benzene-1,3,5-tricarboxylate,
tris(2,2,6,6- t et r anetidye -akidui piaresly | Hildemnant] Pigmenttamay\deate, 1-
added after the melt-kneading of the thermoplastic resin
of this invention with an additive for the thermoplastic
10 resin or alternatively may be melt-mixed simultaneously
with the melt-mixing of the thermoplastic resin of this
invention with an additive for the thermopiastic resin.
The melt-mixing is generally effected by use of an extru-
der. In this case, the temperature of the extruder is
15 appropriately varied in the range of from 130°C to 330°C
and in such a temperature range that the thermoplastic
résin can be extrusion—procéssed. The extruder may be a
single screw extruder or a twin screw extruder.
Examples are shown below to explain this
20 invention in more detail.

The polyacetal resin used in this invention,
the formaldehyde content of the polyacetal resin, the
particle size of the dispersed particles of amino-substi-
tuted triazine compound, the thermal aging resistance and

25 shrinkage percentage anisotropy after molding were evalu-

ated by the following methods.



(2-(3-(3,5-di-t-butyl -4-hydroxyphenyl ) propi onyl oxy) et h-
- yl)-4~(3-(3,5-di -t-butyl -4-hydr oxyphenyl ) propi onyl oxy) -
2,.2, 6, 6-tetranet hyl pi peri di ne, condensation product of
1, 2, 3, 4-but anet etracarboxylic acid with 1,2, 2, 6, 6-pent a-
met hyl -4-pi peridinol and [err],[err],[er¥]23 terr]'-tetranethyl-3,9-(2,4, -
25 8, 10-tetraoxaspiro(s, 5)undecane)diethanol, and the |ike. The above
hi ndered am ne type |light stabilizers my be - used al one or in
conbi nati on of Awp dol¥acetiig zasdf in conbination with an ul traviol et
absor ber. The

mol d rel ease agent iPERAYGHN Gf pRAHAGetal rftﬁ’&t(éac?% o t he group
consisting of fatty acid Esg e:[:.ter kng%&gpﬁd%cglvyca{ stv%‘da

gr oup- cont ai ni ng allphatl aci d ester 'S ar?atty

acid estel > VIRCLH £ #ﬂkﬁjﬁ’%&%ﬁ%@crﬁ@ h%afiﬁtrf@’n@?hqtm Ry -

erably a fatty acid from | east one sat u- rated or

unsat ur at ed g atdwi 2GS A \dduked WaRHa Ut R 8o°c ah@mehapdia Rekghydric
al cohol having 2 to 6 carbon at- ons. The pol yhydric al cohol” used for
preparing the fgidded 1¥ 18fick adisxaruonthirnim 15 apm afe watkher 1sd-ect ed
from the group consisting of ethylene glycol, diethylene gly-

dioxorane having added thereto 100 ppm of a phenol type

antioxidant (a-2) in an amount of 0.04 mole per mqle of
the trioxane and 0.7 x 10~ mole of methylal as a molecu-

10 lar weight modifier and these were mixed. To the re-
sulting mixture was added boron frifluoride dibutyl ether
as a polymerization catalyst'in an amount of 0.15 x 107
mole per mole of the trioxane and they were subjected to
.polymerization. When 30 minutes had passed from the

15 initiation of reaction, a heating medium at 30°C was
passed through the'jacket and 2 liters of an aqueous
solution containing 1% of triethylamine was added to the
polymerization mixture. The catalyst was deactivated for
one hour to terminate the reaction. Thereafter, the

20 contents of the kneader were taken out and filtered, and
thereafter, the thus obtained filter cake was dried at
100°C fo obtain 2.7 kg of a polyacetal resin. The above
procedure was repeated until the total amount of polyace-
tal resin became 10 kg.

25 The polyacetal resin obtained was fed to a
twin screw extruder (L/D ratio:. 32) having one 30-mm
vent. Under such conditioﬁs that the temperature of the

extruder was 200°C, the amount of water introduced into

Heet Has Been RT laced

T



col, triethylene glycol, propylene glycol, dipropylene gl ycol ,

but anedi ol , pent anedi ol , hexanediol, glycerin, diglycerin, triglycerin,
threitol, erythritol, penta- 15 erythritol, arabitol, ribitol, xylitol
sorbite, sorbi- tan, sorbitol and mannitol. The saturated fatty acid

I n- cludes capric acid, lauric acidy B#r+stic acid, palmtic

acid, stearic acid, 12-hydroxystearic acid, arachinic aci d, behenic
acid, lignoceric aC|d cerotic aC|d nont a- O nlc a i d, mel i ssic acid and
ceropl astic acitde meRaGHLon zone Qf the #¥tRYERT, & GRRUNtL @dcy | eni ¢

5 S amHA e It ey g
I
propiolic aci éﬁip%ldcf d"c.l.%jéﬁpqnélﬁnﬂg alléége%%er eo G d@ldny g ds

cont ai ni ng t hese onent’s "an Xt ure etc. These fatty
acids may be syfsidht of tﬂéﬂf&ﬁy a&m{@%nww&uﬁ@&é&m ity acid

ester conpounds, preferred are fatty acid esters derived from
- 19 - 8 atdorAcitife Sedmeirtdl fdtabipalsdtion af cGhes ippdyiateatild resin
behenic acid and nontanic acid with pol yhydric al cohol s sel ected from

gl ycerin, pentaaidtdevdldtilkimdtiom werk effected to obtain a terminally
stabilized polyacetal resin (POM-1) in the form of pel-
let. The formaldehyde content of the polyacetal resin
obtained was 120 ppm and the melt index of the polyacetal
10 resin was 10 g/10 min. |
[Production of polyacetal resin (POM-2)]

The same procedure as in the production of
polyacetal resin (POM-1) was repeated, except that the
vent vacuum degree of the extruder was changed to 100

15 Torr in the terminal stabilization of polyacetal resin,
to obtain a terminélly stabilized poljacetal resin (POM-
2). The formaldehyde content of the polyacetal resin
obtained was 700 ppm and the melt index of the polyacetal
résin was 10 g/10 min.

20 [Production of polyacetal resin (POM-3)]

The same procedure as in the production of
polyacetal resin (POM-1) was repeated, except that the
vent vacuum degree of the extruder was changed to 200
Torr in the terminal stabilization of the polyacetal

25 resin, to obtain a terminally stabilized polyacetal resin
(POM-3). The forméidehyde content of the polyacetal
resin obtained (POM-3) was 1,200 pom and the melt index

of the polyacetal resin was 10 g/10 min.



sorbitol, These fatty acid ester conpounds may or may 5 not have a

hydroxyl group and this is not critical. For - exanple, the fatty acid
ester conpound may be a nonoes- ter, a diester or a triester. The

- hydroxyl group of the fatty acid ester conpound may be bl ocked with
boric acid or the like. Preferable fatpg acid ester conpounds are 10
gl ycerin nonopal mtate, glycerin dipalmtate, glycerin tripalmtate,
gl ycerin nonostearate, glycerin distearate, ycerin tristearate,
gl ycerin nonobehenat EPre@yciom of pobvm*@aﬂat%esfgr yﬁz@l‘ﬁﬁl i behenat e,
gl ycerin rmnormnt anat e, gl ycerin di nontanat e, ycerin trinonfanat e
pent aer yt h- ritol nnﬁb%a?ﬂ??aPEOC%QHF%e?§t+F|F%# EF?QH?W%%REP

erythritol trlp tate,. pentaery itol tetrapalm
pent aeryt hritolP ehad a’f"esnbe‘f#(gérjy)t 3% d1® 1iee‘{a(r a“%’fécept that the

taerythritol
pent aryi hr 1 1 ol HbhoPEALHh ek MEE YR ol Wi Tnanged 1) B00
pentaerythri 0' pdLd bﬁ@e&?éeteﬂﬁfﬁé‘fré’éiﬁiiﬂatmn cSiettErf&)eﬂtﬂfiﬁé&tal

pent aeryt hri nononont anat e, pentaery- i tol dinontanate,

pentaerythrit 0| rééiNPNEE G €aiPedt €erminal By }éiﬁbinzé@tﬂcﬂﬁi&&m &esin
sorbitan nnnopalnltate sor bi - tan dipalmtate, sorbitan tripalmtate,

sorbi tan nono- (PéMs4par atite Sordaldehyles tcatdet obrihd polyacstsl at e,
sor bi tan nonobehenate, sorbitan di behenate, sorbitan tri behenate,
sor bi t an mononoresiatebtaibned t GPOME4brwas 1,700 rppre, ansbrighe aelt iinda®mnat e,

sorbitol nonopal mtate,
of the polyacetal resin was 10 g/10 min.

10 [Production of polyacetal resin (POM-5)]

The same procedure as in the production of the
polyacetal resin (POM-1) was repeated, except that the
vent vacuum degree of the extruder was changed to 400
Torr in the terminal stabilization of the polyacetal

15 resin, té obtain a terminaily stabilized polyacetal resin
(POM-5). The formaldehyde confent of the polyacetal
resin obtained (POM?S) was 2,700 ppm and the melt index
of the polyacetal resin was 10 g/10 min.

[Production of polyacetal resin (POM-6)]

20 A 5-liter kneader equipped with two agitating
blades and a jacket through which a heating medium was
able to be passed was adjusted to 80°C and therein were
placed 3 kg of trioxane containing 30 ppm of water, 1,3-
dioxolan having added thereto 100 ppm of a phenol type

25 antioxidant (a-2) in an amount of 0.04 mole per mole of
the trioxane and 0.7 x 102 mole of methylal as a molecu-
lar weight modifier and these were mixed. 'To the re-

sulting mixture was added boron trifluoride dibutyl ether



-720 ¢, sorbitol dipalmtate, sorbitol tripalmtate, sorbitol

nnn%slearate, sorbitol distearate, sorbitol tristearate, sorbito
nmonobehenat e, .sorbitol di behenate, sorbitol tri behenate, sorbitol
nononont anate, sorbitol dinontanate 5 and sorbitol tribehenate. The fatty
acid ester conpounds whose hydroxyl grggps are blocked with boric acid
or the |l i ke include boric acid esters of glycerin nonofatty acid
esters (Japanese Patent Application Kokai No. 49-60, 762). These fatty
aci d ester con@EsuralPalwmenizaticncatalyst in pn anauptuos & 15w& d0 hore.
The pol yal kyl ene gl ycol includes polyal kyl ene gl ycol s represent ed by

t he general fcnmﬁﬂqiqqg;mole of the trioxane ampemppn were subjected to
HO[(Oferr]QJferr]-H wh and

Rlerr] are sel é?,q]éﬂ"efrr%ﬁ"iir%"gr Jﬁﬁrb&%i“gt%["r%g hadopwgdgﬁr?ﬁ Sﬁr’ﬁ%l groups
having 1 to 6 SABOn Qe AL Wit edll I HHESwad Y
5 passed throdgh the jacket.énd 2 liters of an aqueous
solution containing 1% of triethylamine was added to the
'polymerization mixture. The catalyst was deactivated for
one hour to terminate the reaction. Thereafter, the
contents of the kneader were taken out and filtered, and
10 thereafter; the thus obtained filter cake was dried at
100°C to obtain 2.7 kg of a polyacetal resin. The above
procedure was repeated until the totallamount of polyace-
tal resin becamé 10 kg.
The polyacetal resin obtained was fed to a
15 twin screw extruder (L/D ratio: 32) having one 30-mm
vent. Under such conditions that the temperature of the
extruder was 200°C and the vent vacuum degree was 50
Torr, devolatilization was effected to obtain a polyacef
tal resin (POM-6) in the form of pellet. The formalde-
20 hyde content of the polyacetal resin obtained was 3,400
ppm and the melt index of the polyacetal resin was 10
g/10 min.
[Production of polyacetal resin (POM-7)]
The same procedure as in the production of the
25 polyacetal resin (POM-6) was repeated, except that the
vent of the extruder was open to the air in the pelletiz-
ation of the polyacetal resin, to obtain a polyacetal

resin (POM-7). The formaldehyde content of the polyace-



.aFy[ dgroups and ether groups and may be the sane as or different from

each other; x = 2-6 and y = 50-20, 000. Specifically, the polyal kyl ene
ol ycol includes ethyl ene oxi de, propyl ene oxi de, butyl ene oxide,
epi chl orohydrin, 20 styrene oxide, oxetane, 3, 3-bis(chloronethyl)oxetane,
tetrahydrof uran, 2-nethyltetrahydrofuran- agepane and the i ke. The
nunber of noles of these al kyl ene oxi des pol yadded i s mﬁthin t he range
of from50 to 20, 000. These
pol yal kyl ene g|'§@b|:§e$ady (ROMrZY oheainesdt was GHrafQ pom angd .fdw Felto or
nore, and this js_not crltlcal The agépo roup- cont ai ni ng
al i phatic conpotriex of |El‘%rp%‘r¥?ﬁ%'ﬁ]c &HRIRP D ‘by the general
for- 5 nula (B): Rlerr]-CNRerr]-NCRerr] [err]]
| [err] OH HO wherein R3 and R4 are al kyl
groups having 1 to 30 carbon at ons EWRP#%e%r] I's an al kyl ene group
having 2 to 10 Qangn—————gLonsT—and—Ln9Lades—speeLQ;eaL#yT—#e%—e*aﬁﬁ+er
et hyl ene- Hi sst e de,| pdhwh PAERy & asbtant e, emBytepgdesol e-
(gpm) (g/lO min)

POM-1 _ 120 : 10

POM~2 700 - 10

POM-3 1,200 10

POM-4 - 1,700 10

POM-5 2,700 10

POM-6 3,400 - 10

POM-7 5,400 10

B. Formaldehyde content

To 5 ml of HFIP (hexafluoroisopropanol) was
5 added 100 mg of a polyacetal resin and the latter was
completely dissolved in the former at 25°C in 24 hours.
To the resulting solution was added 10 ml of the follow-
ing acetylacetone sélution and they were stirred to be

uniformly mixed:

10 Acetylacetone solution
Ammonium acetate: 75 g
Acetic acid: 1.5 ml
Acetylacetone: 1 ml
Pure water: - 500 ml
15 The solution obtained was filtered to remove

the polyacetal resin present in the solution and then the

filtrate obtained was heat-treated at 80°C for 10 min-



10 :ylanj de, ethyl enebisercaic acid anide and the Iike. These am do
'groupfcontalnlng al i phatic conpounds nay be used alone or in

conbi nati on of two or nore. The anount of the above additive
added i s, when the thernoplastic resin is a polyacetal resin, 0.1 15
to 5.0 parts by weight per 100 parts by we28ht of the pol yacet al

resin. Fillers in the formof fiber or particle and

pi gnents can al so be added. For exanple, the fillers_in- cl ude aqrganic
and inor gani c fteser s Thenesd b mthe Emount of f&Fmﬁéﬂﬁpgpé cogfadned; g | y
i ncluded are fillers in th formof fi ass ber,
ceranmic fiber, ¥ arsh PO Yaqqtl?elr resin magséibe&e OPOHUf SBsE-

Kepl er fi ber, Si,li car ide fiber and the Ilke, and fillers in the
formof parti & ?J%to&e q:[({l’ll te, mca, asbestos,

- 22 - tal c, alum na, tltanlun1OX|de, magnesi um oxi de, cal ci um
carbonate, magnesium carbonate, glass beads, boron ni- tride, silicon
carbide and the | i kearthei @i dfnparucqlée,d@sr afiben hibadlituaest yl ene
bl ack and the 1ﬂm??-ThEsE——3—frrrErS-and‘pTgﬂEﬂTS‘ﬂHy‘UE'UEEH'HTUWF or in

conbi nati om triazine compound dispersed in polyacetal resin molded

article
From the central portion of é polyacetal resin
molded article obtained by molding under the molding
conditions shown below was cut a sample having a size of
10 5 x5 x 3 mm.
Molding conditions
Molding machine: Toshiba IS-80A
Mold temperature: 70°C
Cylinder temperature: 200°C
15 Injection/cooling = 25/15 sec
This sample was cut by a diamond cutter (Rei-
chert~Nissei, ULTRACUT N) to obtain a super thin, 0.3-mm
square film having a thickness of 80 nm.
This super thin film was set on an electron
20 microscope (JEM-100SX manufactured by Japan Electron
Opties Laboratory., magnification: x 5000, accelerating
voltage: 80 KV) to observe the particle size of the
amino-substituted triazine compound dispersed in the
polyacetal resin.
25 The method of measuring.the particle size of
dispersed particles was as follows: The particle diame-

ter of each of the amino-substituted triazine compound



of two or nore and this is not critical. These additives,

fillers and pignments nmay be added after the nelt-kneading of the
thernopl astic resin of this invention with an additive for the
thernoplastic 10 resin or alternatively may be nelt-m xed simultaneously
with the nelt-m xing of the thernoplastie 28s+n of this i nvention with
an additive for the thernoplastic resin The nelt-mxing is generally
effected by use of an extru- In this case, the tenper re of t he
extruder is 1?ara$‘pﬁ3tﬁﬁlda’t@®r§%9|’éﬂqri"qw W%f‘”qﬁé‘}ﬁ%

330[err]C and in_such a tenperature range t hetherrm Iastl

resin can be ex@F& P ﬁr%@ﬁ TOfh ARG iﬁ%’erﬂgib%‘ 1s'cclr
extruder or a tV\A n screw ]Eggg[g}_l Iow
to explain thi £ %‘Wﬁ/e?ﬁ‘ ij%? eTthet ﬁults t %I%r%w po yacet al
resin used int i ngl defiyide content of the

pol yacet al remﬁgé?c?]r%?né é’”s.ta ?Iéd }?lziﬂ%f t he dlc%persed particles of

am no-substi - tuted tr| a2| ne conmpound, the thernmal aging resistance

and 25 shrinkage percentage anisotropy gfygf ol ding were eval u- at ed
by the foll owi ng net hods.

Numeral Diameter of dispersed particle of amino-
value substituted triazine compound

0 The confirmed presence of dispersed parti-
: cle of 0.5 um or less in diameter

1 The confirmed presence of dispersed parti-
cle of 0.5-1.0 ym in diameter

2 The confirmed presence of dispersed parti-
cle of 1.0 ym or more in diameter

5 D. Thermal aging resistance

A polyacetal resin composition molded article
obtained by molding under the following conditions was
placed in a Geer oven set at 150°C, and taken out of the
Geer oven after 40 days and subjected to measurement of

.10 tensile strength to determine the strength retention:
(a) Molding conditions
Molding machine: Toshiba IS-80A
Mold temperature: 70°C
Cylinder temperature: 200°C
15 Injection/cooling = 25/15 sec
(b) Physical properties-measuring conditions after
aging |
Tensile tester: Autograph AG-1000B manufac-

tured by Shimadzu Corp.



.-

- 23+ . A Pol yacetal resin [ Producti on of polyacetal resin
(POW-1) ] A 5-liter kneader equipped with two agitating
hllades and a jacket through which a heating mediumwas 5 able to be passed
was adjusted to 80[err]C and therein were pl aced 3 kg of trioxane

contai ning 15 ppm of water, 1, 3- di oxog@ne having added thereto 100 ppm
af a phenol type antioxidant (a-2) in an anount of 0.04 nole per nole

of the trioxane and 0.7 x 10[err] nole of nethylal as a nolecu- 10 lar
wei ght nodi fier and t hesP%RHnGiSRREATo tThdm/@in sulting mxture was
added boron trifluoride dibutyl ether as a polymerization catalyst in
an anount of 0.15 x 10[err] . nol e per nole of the trioxane and they

were subjected fo polynerizatiqn. \Wen 3 I nut a d fromthe

15 initiation &LquaﬁﬂﬁﬁﬁkééfJﬂﬁﬁg3ﬁiﬂgﬁﬂﬂﬁEﬁﬁfgb 3 QOHaiis.passed

t hrough the jacket and 2 J.ite ' . | Ltqi talding 1%
Th Oé%%’{tféhég%kf&g%ldm 3! g iy 3l

of triethylam ne was adde mer i Zatd on m re. The catal yst

was deact i vat eGdyins s tio Hhd UdudtQ drf [#8N def 1A HiNRC ithe shElekey er ,

the 20 contents of the kneader were taken out and filtered, and

thereafters thgditsntlferiditibdtiddf dfder Wl dinigedral shown beljosr.r] C to
obtain 2.7 kg of a polyacetal resin. The above procedure was repeated

until the total anmouid) ofMpbdiregeconditidmes resin becane 10 kg.

Molding machine: Toshiba IS-80A
Cylinder temperature: 200°C
Mold temperature: 77°C
10 Molding cycle: Injection/cooling = 15/25 sec
Mold dimension: 130 mm in resin flow direction
110 mm in transverse direction
3 mm in thickness
(b) Equation for calculating shrinkage percentage
15 anisotropy after molding
After the molding under the above molding con-
ditions, the molded article was allowed to stand at 23°C
at a 50% humidity (R.H.) for 2 days, and the changes of
dimension of the molded article in the resin flow direc-
20 tion and the transverse direction were determined.
| The shrinkage percentage anisotropy was calcu-

lated by the following equation (1):

Shrinkage percentage

Shrinkage percentage in flow direction
anisotropy after =1 - (1)
molding Shrinkage percentage

in transverse direction



25~ The pol yacetal resin obtained was fed to a twin screw
extruder (L/D ratio: 32) having one 30-mm vent. Under such conditions
t.hat the tenperature of the extruder was 200[err]C, the anmpunt of

wat er introduced into - 24 - t he
reaction zone of the extruder and the anmsugl ef triethylamne added as
the basic substance were 0. 2% by wei ght and 0. 1% by wei ght,
respectively, based on the wei ght of the resin _and the vent vacuum
degree was 50 B Torjurfage tappRarancs O nodyacatals nesdnaided grtdssin
and devol atilization were effected to obtain a-termnally stabilized
pol yacet al resi®tg E@fesense 19 iged bt pel - | et. The formal dehyde

content of the polyacetél resin ....obtajned . 120_p {_index

of the polyacetal 10 resFhe/@dt ?qf)#ﬁ$ngf§ang a 6%1§%éﬁé¥fdﬁ§%ll

pol yacet al resi A he sanme procedure as in the
éb$é§§4@94 re Show?[ﬁﬁh%_'

producti on of yace arr G €8N was repeated, except that the
vent vacuum degree of the extruder was changed to 100 15 Torr in the
term nal stabilization of polyacetal resin, to obtain a termnally

stabilized pgl yacet af 5§ esyup1dHeY* conditions

Molding machine: Toshiba IS-80A
Cylinder temperatufe: 200°C
Mold temperature: 70°C
Molding cycle: Injection/cooling = 15/25 sec
10 Mold dimension: 130 mm in resin flow direction
110 mm in transverse direction
3 mm in thickness
A polyacetal resin molded article obtained by
molding under the above conditions was allowed to stand
15 under'an atmosphere of 230°C and 50% humidity (R.H.) and
presence of bleed was observed for one month. The sur-
face appearance was evaluated based on the standard shown

in Table 3.



2) .2 The .f or mal dehyde content of the pol yacetal resin obt ai ned was 700
ppn1and the nelt index of the pol yacetal resin was 10 g/ 10 min. 20
[.Production of polyacetal resin (POW3)] The sane procedure
as in the production of pol yacetal resin (POW1) was repeated, except
that the vent vacuum degree of the €x32uder was changed to 200

Torr in the termnal stabilization of the polyacetal 25 resin, to obtain a
termnally stabilized pol yacetal resin Table(BOW 3). The formal dehyde
content of the pol yacetal resin obtained (POM3) was 1.200 pom and the

mel t i ndex 23 [Vacet al reSin s %858%1€¥@ﬁ§4)]

- 25 - ducti on of polyace
: = e e = (D)
pxcept th

The sane proce
was repeat ed, whBf moldéanarwémenwdgganoﬁédtbo sxanaden wag

changed to 300] 5 Terr ipikBenkemitnabofit abr| bnatmenthfahdetpehyacet al

][esi nl, dtﬁ gbta n a termpgbughetabhbi adHephbyiawatakeensi n (POM 4) . TFhe
or nal de e cpntent O 0 resin o taln POMW 4 s 1,1700
ppm and t%e melt i ndex Wheg m%lded article was allowe E stan& Wﬁ

1 isothermic room for one month and then
touched, slight adhesion was seen.

When molded article was allowed to stand in

2 isothermic room for one month and then
touched, slight adhesion was seen, but when
allowed to stand for 2 weeks, no adhesion was
seen.

When molded article was allowed to stand in
3 isothermic room for 2 weeks, slight adhesion
was seen, but when allowed to stand for one
week, no adhesion was seen.

When molded article was allowed to stand in
4 isothermic room for 1 week and then touched,
white adhesion was seen, but when allowed to
stand for 2 days, no adhesion was seen.

G. Additive used

(1) Hindered phenol type antioxidant
a-1: Triethylene glycol bis(3-(3-t-butyl-5-
methyl-4-hydroxyphenyl )propionate)
5 a-2: Tetrakis(methylene-3-(3',5'-di-t-butyl-
4'-hydroxyphenyl )propionate )methane
(2) Formaldehyde~reactive nitrogen-containing
polymer
b-1: Nylon 6,6
10 (3) Formic acid scavenger
c-1: Calcium stearate
(4) Weathering (light) stabilizer

d-1: 2-(2'-Hydroxy-3',5'~-bis(a,a-



of the polyacetal resin was 10 g/10 min. 10 [ Producti on of

pol yacetal resin (POW5)] The sane procedure as in the
prooduction of the pol yacetal resin (POW1) was repeated, except that

t he vent vacuum degree of the extruder was changed to 400 Torr in
the termnal stabilization of the polyacetdaB ~15 resin, to obtain a
termnally stabilized polyacetal resin (POM5). The fornal dehyde
content of the polyacetal resin obtained (POV5)_ was 2,700%£ m and t he
nel t i ndex of "t he pol yacedHnetRelberzyl Irhepyh) 14l benzotriazole

[ Producti on of polyacetal _resin, 6)], 20 A 5-1jter kneader
equi pped with two agitati®g?® Bléé%ﬁ%eé'%ﬁﬁFEF?@ﬁﬁﬂxlT?ﬁQﬁEﬁF%éﬁQﬁJéi
heati ng medi um was abl e tolpe assed was adjusted to 80[err]C and
therein were pl aced 3 kg T35 Oxane cont ai ni ng 30 ppmof water, 1, 3-

di oxol an having added thegegp éggdgg%bf)jéo%fm%%té(pqﬂg'%'agugm,;i@.nt

(a-2) in an anount of 0.04 nole per he tri-oxane and 0.7 X
10[err] nolegof nethylal as a y@d@fdkrboxylidracii ght, 21lid,iepetiat hese

were m xed. To the re- sul ting m xture was added boron trifluoride
di butyl ether methyl-4-piperidinol an®@®,B,B',B'-tetra-
methyl-3,9-(2,4,8,10-tetraoxaspiro(5,5)-
undecane )Jdiethanol
(5) Mold release agent
10 e-1l: Glycerin monostearate
e-2: Polyethylene glycol (molecular weight of
6,000)
e-3: Ethylenebisstearylamide
(6) Amino;subStituted triazine compound
15 f-1: Melamine (particle size: 4.5 um)
f-2: Benzoguanamine (particle siée: 4.3 pm)
f-3: Guanamine (particle size: 4.2 um)
(7) Reaction product of amino-substituted triazine
compound with formaldehyde
20 g-1: Methqulmelamine (soluble in warm water,

m.p.: 160°C)

H. Productivitz

A melt-kneaded mixture of a polyacetal resin
and an amino-substituted triazine compound was continu-
25 ously pelletized under the following conditions, and the
results obtainéd were evaluated based on the standard

shown in Table 4.



pol ymeri zation catalyst in an amount of 0.15 x 10[err] nol e per

as a

mol e .of the trioxane and they were subjected to pol yneri zati on. When 30
ni.nut es had passed fromthe initiation of reaction, a heating nmedium at
30[err]C was 5 passed through the jacket and 2 liters of an aqueous
solution containing 1% of triethylam ne was4added to the pol yneri zati on
m xture. The catal yst was deactivated for one hour to termnate the
reaction. Thereafter, the = contents of the kneader were taken out and

filtered, and 10 tkﬁ?%%ﬁ?%ﬁat%qﬁaqqﬂﬂ#ﬁﬁﬁ%ﬁrmxifllter cake was dried at
100[err]C to obtain 2.7 k resin. The ab rocedure

| t al
was repeated until the t :(g:r %%ﬁgt y€$£pgw%c%°rew ex‘f%‘f ‘?%s Ir‘/%e’g e10

kg. The pol yacet al P Q%glneq:mas fed to a 15 twn
screw extruder (L/D ratio: 32) haw% vent .. Under such

conditions that the tenp Sxtr was 200[err]C and the
vent vacuum degree was 50é9i¥£8 orr rt;lﬁ%vo E |1|za |gh was effected to

obtain a polyace- t pud éf“ofp%éiutfbﬁQE‘of s : Peld@trpghe
formal de- 20 hyde content of the polyacetal resin obtained was 3,400

ppm and the nelt index ofyéhe patywasedddréssi NsoOaEodd g/ 10 mn.

[ Production of polyacetal resin (POM7)] : The sanme procedure
as in the production of tbkes25cpetyaceb@lmesis] 2 ($e63 was repeated,
except that the

Under the above conditions, pelletization was
conducted; elevation of resin pressure in dies portion
10 and reduction of discharged amount were observed; and the

productivity was evaluated.

Table 4

Numeral Standard for judging productivity
value

No rise of resin pressure in dies portion of
0 extruder was seen and pelletization was able’
to _be continuously conducted for 8 hrs.

After 5 hrs from starting of pelletization,
1 resin pressure in dies portion was quick
elevated. The dies portion was slightly
blocked, but pelletization was possible.

Resin pressure was quick elevated in dies

2 portion 3-4 hrs after the starting of pelle-
| tization, and the dies portion was complete-
ly blocked. Further pelletization was im-
possible.

Example 1
In a 3-liter small size Henschel mixer were
placed 100 parts by weight of a polyacetal resin (POM-4)

15 having a formaldehyde content of 1,700 ppm and 0.3 part



vent of. the extruder was open to the air in the pelletiz- ation of the

pol yacetal resin, to obtain a polyacetal resin (POMt 7). The

f.or mal dehyde content of the pol yace- '

- 27- tal resin (POW7) obtained was 5,400 ppm and the nelt

I ndex of the polyacetal resin was 10 g/ 10 35 n-

Table 1 Synbol For mal dehyde cont ent Mel t i ndex

(ppm (g/ 10 mn) POM 1 120
10 Pbyt weight of melamipg) and were mixed at §é0 rpm for 2poy 3
1, 200 10 POV 4 , E .

10 payipmites and then gipg@arged. The mixture16 us obta1ne§cw*6
3 400 5,400

B, Wast‘w%l“d’et?y&é”é‘oﬁFé‘ﬁE” Stkuder (1/p ratigle’a2) paying
(hexaf | uor oi sopyopapEl) Wag+ 5 Thaddethptdd +i¥eCbr2 th8! ¥atehakr’ 8¢ RngRd the

| atter was
5 time was 200°C and the mixture was extruded at a dis-

charge rate of 5 kg/hr at 100 rpm (residence time: 35
sec) at a vent vacuum degree of 50 Torr to be pelletized.
The pelletization was continuously conducted under the
above conditions for 8 hours. As a result, the resin

10 pressure of the dies portion of the extruder was not
elevated and extrusion was stably conducted. The pellets
obtained were dried at éow: for 5 hours, thereafter
placed in an IS-80A molding machine manufactured by
Toshiba Machine Co., Ltd. and‘then'sﬁbjected-to molding

15 +to obtain a dumbbell test specimen and a flat plate
molded article. These molded articles were allowed to
stand in an atmosphere of 23°C and a 50% humidity (R.H.)
for 2 days. The dumbbell test specimen was subjected to
evaluation of the size of dispersed particles of amino-

20 substituted triazine compound and thermal aging resis-
tance and the flat plate molded article was subjected to
evaluation of shrinkage percentage anisotropy after

- molding. The results obtained are shown in Table 5.

Examples 2 to 7 and Comparative Examples 1 and 2
25 The same procedure as in Example 1 was repeat-
ed, except that the amount of melamine added was changed.

The results obtained are shown in Table 5.



conpletely dissolved in the fornmer at 25[err]C in 24 hours. To the

resul.ting solution was added 10 m of the follow I ng acetyl acet one
solution and they were stirred to be uniformy mxed: 10
Acetyl acet one sol ution _ Anmoni um acet at e: 75 ¢
Acetic acid: 1.5 m : - 3¢ - Acetylacetone: 1 m
Rure water: 500 M 15 The sol ution obtai ned was
filtered to renove t he pol yacetal resin present in the solution and
then the - fifftrate obtfpl ned was heat-treated at| 80[¢rr]C for 10 mn-
- 28 - utesl THereaftler,| the anount of formal dehyd¢ contai ned
I n the pol yacetal | tp was |depler m ned using a UV spqc= t rophot onet er
net er. C. arg'cl sijze of particles of amjno-sybstituted 5
triazine conpound WdifsFeFsed || n jpol vacetal resin | ddd article
Fromthe central po ol yiacdt ali resih
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rff)l;ded article obtained by nol di ng under the nol ding condi ti ons shown
bel ow was cut a sanple having a size of 10 5x 5 x 3 mm

Mol di ng conditions Mol di ng machi ne: Toshi ba | S-80A

Mol d t enperat ure: 70[err]C Cyl i nder tenperature:
200[err]C 15 I nj ection/cooti3dmy = 25/ 15 sec

This sanple was cut by a dianond cutter (Rei- chert-Ni ssei, ULTRACUT
N) to obtain a super thin, 0.3-nm square fil mhaving a thickness of
80 nm Examples 8T@nd Super thin filmwas set on an el ectron 20

m croscope (JEM 100SX manuyfactured by Japan El ectron ties _
Laboratory., magnificatidme ﬁ%@rM%ﬁ g Ec’)‘ampl%/(‘}l Y25 TR to
observe the partjcle size of .t . m, nQ- substi AL QA .conmpound
di spersed in tfE” excep&b&%? cgﬁglkﬁggiﬁé t%% BiiRh guhg%lk%hgangﬁﬁod of

measuring the %@Eﬂé”é%ﬁﬂdéﬁgg%as chanﬁgh§peﬁﬁgdrggﬁﬁkglsﬁtWQEeasaEﬁl|0“5:

The particle diamne- of eaclf of the am no-substituted triazine
conpound 5 shown in Table 6. - 29 -

Examples 10 and 11 and Comparative Examples 3 to 6
The same procedure as in Example 1 was repeat-
ed, except that the kind of the polyacetal resin was

changed. The results obtained are shown in Table 6.



partitles dispersed in a 10-pm square was measured by a scale for an

el.ectron m croscope and the average particle si ze was cal cul at ed.
The results thereof were eval uated based on the standard shown in
Tabl e 2. Table 2 Nurmeral Di aneter
of dispersed particle of am no- val 4k — substituted triazine
conpound 0 The confirmed presence of dispersed parti -

. cle of 0.5 pmor less in dianmeter 1 The confirned presence of
di spersed parti - cle of 0.5-1.0 pmin dianeter 2

The confirnmed pre parsqd par gl - i cle of 1.0 pm

or nore in dianetgr ® ™5 D.i {Thgrngl agi ng riesi st ance
A pol yacetal resi &&Bsi tifon inolidec artmcle.q ~  bhbailned by nol di ng
under the follow ng &&nditiPnomad of i “pl hcdd ii A ai Ger| oven set at
150[err]C, and taKerf GuR Wik HY *i | oteer bven laftef Q0 [days and
subj ected to neas re_i-cn%rrg q@ig 10 tensi ie styengtih tofidetefrm ne the
strength retentio Q0 ©E (ia) iMblidi ngi condi ti ohs
Mol di ng machi ne:- FosthHperi-S5-i864 _ - Mol d
t enper at ur e: /M err] Cyl Ender| t enper at ur e:
200[err]C 15 ] linj dctifon/ cbol i ng = 25/ 15 sec
(b) Physi cal properf?§§gnea riing jcondi tii onsi af t dr agi ng
3 i mj ©f Vi o — ®
3 o P o O O O IS &~ o [N
& &
c 00
o HP~
0 £ 0o
W H~—
Q0
333
G990 oi Of of Oof w ™ o o
=P HO
O 43~
=0 0.Q
ot o o
O
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- Q- Ko £
o) 0L 0P P P
e | 3288 o |2
| 2o o = =

Amount
(part)

tuted triazine

Kind

Amount

(part)
100
100
100
100

Polyacetal resin | Amino-substi-

POM-1
POM-2
POM-6
POM-7

3
4
5
6

Comp.
Comp.
Comp.
Comp.

Ex.
Ex.
Ex.
Ex.




Tensite- tester: Autograph AG 1000B manuf ac-

tured by Shimadzu Corp. - 30 -
Rrawi ng speed: 5 mimn E." Shrinkage percentage ani sotropy
after nolding The conditions for nolding a pol yacet al
resin conposition and equation for-# cul ating the shrinkage 5
percent age ani sotropy after nolding are shown bel ow. (a)
Mol di ng condi tions : Mol di ng machi ne: Toshi ba | S-80A
Oyl i nder tenpeEzampde 380[err]C Mol d tenperat ure:

K/t7)l[ Sr(rj% rcr:eng?on: 130 mm | r?qwbéls%‘%q%t%\%ciﬁ%‘a&é ir%%%t HEsEReL Hxer'dete °°C
R0 T {TSNSELSR SR RUAER by, pdanEPE, PaPPRE SRR EEE B BOTT 1
ﬁg:Zfaéoggn?ft%%vngd%ngormaldehyde content be' 1t PBo"BpAll NG.8Ng8Ltt Bg above
5 weight of melamine, 0.3 part by weight of a phenol type
antioxidant (a-1), 0.05 part by weight of nylon 6,6 and
0.2 part by weight 6f glycerin monostearate. They were
mixed at 860 rpm for 2 minutes and then discharged. The
mixture thus obtained was fed to a twin screw extruder
10 (L/D ratio? 32) having one 30-mm vent. The temperature
of the extruder at this time was 200°C and the mixture
was extruded at a discharge rate of 5 kg/hr at 100 rpm
(residence time: 35 sec) at a vent vacuum degree of 50
Torr to be pelletized. The pellets obtained were dried
15 at 80°C for 5 hours and thereafter placed in an IS-80A
molding machine manufactured by Toshiba Machine Co., Ltd.
and subjected to molding to obtain a dumbbell test speci-
men and a flat plate molded article. These molded arti-
cies were allowed to stand in an atmosphere of 23°C and a
20 50% humidity (R.H.) for 2 days. The dumbbell test spec-
imen was subjected to evaluation of the size of dispersed
particles of amino-substituted triazine compound and
thermal aging resistance and the flat plate molded arti-

cle was subjected to evaluation of shrinkage percentage

25 anisotropy. The results obtained are shown in Table 7.

Example 13

In a 3-liter small size Henschel mixer were



ditions; the nolded article was allowed to stand at 23[err]C at a

50% hum dity (R H) for 2 days, and the changes of di nensi on of the
nol ded article in the resin flow direc- 20 tion and the transverse
direction were determ ned. The shri nkage percent age

ani sotropy was cal cu- | ated by the 4®l+ow ng equation (1):

Shri nkage percent age Shri nkage percent age in flow direction
ani sotropy after =1 -

1 . nol di.n
Shri nkage per c®i@ggd 100 parts by weight of a polyaceta&n%gﬁéﬁs&gpy§ﬂ) J
di rection ace

appear ance of 55“95@b9aﬁqqﬂﬁ¥9eﬁgp&b&ogFFPt of 1c§é°EBP53eRE§ 8P§%{&gd)

boton 50" wellgE ot B Re BT pdk € wes R BANIEERIRNT
Toshiba I'S-80A5 5_ bls(076rdlmfgﬁ&h@gﬁ&yﬁﬁgﬂgk§ﬁqLQH %QQEQQEhgzole 0.25

Mol d tenperaturé I ng cycl e:

I nj ection/ cepl iga@ blohRIgHRE of bis(2,2,6,6-tetramethyl-4-piperidyl)-
sebacate, 0.05 by weight of ethylenebisstearylamide and
0.05 part by weight of nylon 6,6. They were mixed at 860
rpm for 2 minutes and then discharged. The mixture thus
obtained was fed to a twin screw extruder (L/D ratio:

10 32) having one 30-mm vent. The temperature of the
extruder at this time was 200°C and the mixture was ex-
truded at a dischafge rate of 5 kg/hr at a vent vacuum
degree of 50 Torr while the screw was rotéted at 100 rpm
(residence time: 35 sec) to be pelletized. The pellets

15 obtained were dried at 80°C for 5 hours, thereafter
placed in an IS-80A molding machine manufactured by
Toshiba Machine Co., Ltd. and then subjected to molding
to obtain a dumbbell test specimen and a flat plate
molded article. These molded articles were allowed to

20 stand in an atmosphere of 23°C and a 50% humidity (R.H.)
for 2 days. The dumbbell test specimen was subjected to
evaluation of the éize of dispersed particles of amino-
substituted triazine compound and thermal aging resis-
tance and the flat plate molded article was subjected to

25 evaluation of shriﬁkage percentage anisotropy. The

results obtained are shown in Table 7.



10 . * Mol d di nension: 130 mmin resin flow direction

110 nmin transverse direction 3 mmin

t:hi ckness A pol yacetal resin nolded article obtained by
nmol di ng under the above conditions was allowed to stand 15 wunder an

at nosphere of 230[err]C and 50% hum dity-(&H-) and presence of bl eed
was observed for one nonth. The sur- face appearance was eval uated
based on the standard shown ~in Table 3.

- 32 - Example 14 Tabl e 3 Nurrer al

Degree of bl eed val ue d arti nas allowed to
stand in 0 i sofRe? i I*B%Fnﬁ%ﬂfrﬁl%gf l‘t:H'é were

t hed, dh I d
SRR 0 e 5 il iy 1 BRI R O,
touched, siighty Athesi P YRR BMYde content of 1, MiPRdiR! &4 it hg, Vs

all owed to stan sot ermc roon1for ‘mont h "and t hen

t ouched, sl 'SJhtwe?ig;EﬁS'&f‘ MESarsaR, W pdieh by weight of 2-qlJ-GWRtdas-st and

for 2 weeks, no adhesion was seen. When nol ded
article was al |3yecbis(siedlingthylbenzyl3) phenywoi-Hd-Behzotridzale) s,
sl i ght adhesion - was seen, but when allowed to stand for one

week, no adhesipartdsy sesight of bis(2,2,6,6-tetramethyl-4-piperidyl)-

cebacate, 0.05 part by weight of ethylenebisstearylamide,
0.05 part by weight of nylon 6,6, 0.25 part by weight of

10 a condensation product of 1,2,3,4—butanetétracarboxylic
acid with 1,2,2,6,6-pentamethyl-4-piperidinol and B,B, -
B',B'-tetramethyl-3,9~(2,4,8,10-tetraoxaspiro(5,5)un-
decane)diethanol and 1.0 part by weight of polyethylene
glycol (molecular weight: 6,000). Thej were mixed at 860

15 rpm for 2 minutes and then discharged. The mixture thus
obtained was fed to a twin screw extruder (L/D ratio:
32) having one 30-mm vent. The temperature of the
extruder at this time was 200°C and the mixture was ex-
truded at a discharge rate of 5 kg/hr at a vent vacuum

20 degree of 50 Torr while the screw was rotated at 100 rpm
(residence time: 35 sec) to be pelletized. The pellets
obtained were dried at 80°C for 5 hours and thereafter
placed in an IS-80A molding machine manufactured by To-
shiba Machine Co., Ltd. and subjected to molding to ob-

25 tain a dumbbell test specimen and a flat plate molded
article. These molded articles were allowed to stand in
an atmosphere of 23°C and a 50% humidity (R.H.) for 2

days. The dumbbell test specimen was subjected to eval-

This Sheet Has Been Reﬁlaced




- When nol-ded article was allowed to stand in 4 I sotherm c room
for 1 week and then touched, whi te adhesi on was seen, but
when allowed to stand for 2 days, no adhesi on was seen.

G Addi tive used (1) Hindered phenol type anti oxidant

a-1: Triethylene glycol bis(3-(3-t-butyl-542 -

net hyl - 4- hydr oxyphenyl ) propi onate) 5 a-2

Tetraki s(met hyl ene-3-(3',5' -di -t-butyl - . )

4' - hydr oxyphenyatgasicindhe) sdaeapd dispersed partigleg @&haMdPPcESPve

nitro - taini, L. I . b-1: Nyl 6, 6
1131 Viet“h‘fé)” ﬁ&lrlrﬂ%cteéc ivlfeﬁg@nga&%%?%nd thermay. pgigs) SPFEPBRPat o
(2_ ég - f_"y d?g;;?éndsg{f'{# Sf(c.'l{ag:r :qlla[zc% ﬁo_lded alrticle lw%_sl'subjected. to Ievalu-
- - . - en r

d-2: Bis(2, 2, 6,aé:-j’t°é"t roafrrest rﬁrgéfr% %\g}{&gﬁf‘%}g&o%ﬂl%&u%ﬁﬁ e %égéggcat e

5 obtained are shown in Table 7.

Example 15
In a 3-liter small size Henschel mixer were
placed 100 parts by weight of a polyacetal resin (POM-4)
having a formaldehyde content of 1,700 ppm, 0.3 part by
10 weight of melamine, 0.3 part by weight a phenol type
antioxidant (a-1), 0.05 part by weight of nylon 6,6, 0.2
part by weight.of glycerin monostearate and 0.05 part by
weight of calcium stearate, and were mixed at 860 rpm for
2 minutes and then discharged. The mixture thus obtained
15 was fed to a twin screw extruder (L/D ratio: 32) having
one 30-mm vent. The temperature of the extruder ét this
time was 200°C and the mixture was extruded at a dis-
charge rate of 5 kg/hr at a vent vacuum degree of 50 Torr
while the screw was rotated at 100 rpm (residence time:
20 35 sec) to be pelletized. The pellets obtained were
dried at 80°C for 5 hoﬁrs and thereafter placed in an IS-
80A molding machine manufactured by Toshiba Machine Co.,
Ltd. and sﬁbjected to molding to obtain a dumbbell test
specimen and a flat plate molded article. These molded
25 articles were allowed to stand in an atmosphere of 23°C
and a 50% humidity (R.H.) for 2 days. The dumbbell test

specimen was subjected to evaluation of the size of dis-



d-3; Condensation product of 1,2, 3, 4-butane- 5

tetracarboxylic acid, 1,2, 2,6, 6 penta-

net hyl - 4- pi peri di nol and[err] [err],[err]',[err]' -tetra-

met hyl - 3,9-(2, 4, 8, 10tetraoxaspiro(5,5)- '
undecane) di et hanol (5) Mld reledase-agent 10 e-1:

d ycerin nonostearate e-2: Pol yet hyl ene gI ycol (nol ecul ar
wei ght of 6,

Et hyl enebi sst eai?%ﬁ%ﬁﬁ @articles °f (mlmw%ﬁ%t%q%n&.ww
15 f-1: Nelamne partlcle Si ze:

Benzoguanani ne sk thegmeljaging, @%tance arid’ 41l flat ?laé?amq?éi '
(p_art ! cle size: artiche was rﬁ)%%ed:mé‘i )t eai;a Jgd'\g%l*‘; Oshq;lnq{gdéo p%%}lé—m ed

triazi ne OI‘ITH

Met hyl ol mel ami ng,d %ﬁ%ﬁ&&:mrﬂé’@éﬁults ob'l:a.1.nedA are showrdilh ‘Table

160[err] O tivity nel t - kneaded m xture
of a pol yacetalyresin and an am no-substituted triazine conpound was
continu- 25 ously pelletized under the follow ng conditions, and-the

results obtained were eval uated based on the standard shown in Tabl e
4. :



34 -
tVM n .screw extruder

Pell eti zati on condltlons
(L/Dratio:

Extruder: 30[err]
32) with vent

Q! inder tenperature:. 200[err]C 5 Number of revol utions of
screw. 100 rpm Vent vacuumglfgree 50 Torr
D es screen: 60 mesh, y Linder the above conditi ons,
pelletization was cormdycidld; jel evhtion af fesin pressure in dies
portion 10 and redu ] ischgrgadga:m)t niv|wer e observed; and the
“productivity was eva ol * - Tabl e 4
Nuner al St andar d g |cr8du:t?vi ty vaI ue No
rise of resin pressu partioh of extruder was seen
and pelletization wap tto Pe contl nuously conducted for
8 hrs. briseol 1 pren@§ @it lifg of pell eti zati on,
1 resin pressureji orgii ¢n wag guiick el evat ed.
The di es portion was | ocked, but pelletization
was possi bl e. Redin piessiure s quick elevated in dies
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possi bl e. Exanpl e 1 In a 3-liter small size Henschel

m.xer. wer e pl aced 100 parts by weight of a polyacetal resin (POW4)
15 having a formal dehyde content of 1,700 ppm and 0.3 part
- 35 - by wei ght of nel am ne, and were _m xed at 860 rpmfor 2

m nutes and then dis, he nixture -t A3<~obt ai ned was fed to a

tw n screw extruder 32) haV|ng one 30-mmvent. The
tenperature of the e thls 5 tinmeiwag 200[err]C and the mixture
was extruded at a di rge ratie of 5ikglhr at 100 rpm (residence
time: 35 sec) at cgumbdegQge of §P Torr to be pelletized.
The pelletization wa upusi y+iconduct edd tihder the above condi tions
for 8 hours. As are elire$in 10 pre$sufe of the dies portion of the
extruder was not o dffanéd extyusioniwa$ stably conducted. The
pellets obt ai ned Gdki fd at 80{err]C fof 5 hours, thereafter
pl aced in an | S-80A ' chie—rarufacttred by Toshi ba Machi ne
Co., Ltd. and then s o 7ol diing
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15 to°obtain
These- nol ded
23[err] C and
speci nen was
particles of
resis- t
eval uati on of
resul ts obt ai

Conparative Exanples 1 and 2

Exanpl e 1 was
changed.
[err]

10

15

.20

25

mol ded article.
stand in an at nosphere of

, for 2 days. The dunbbel |l test

subj ected to eval uation of the size of dispersed

am no- 20 substituted triaz s conpound and thermal aging

ance and the flat plate nolded article was subjected to .

shri nkage percentage ani sotropy after nol di ng. The

nefoBpParakidva Examphbec’s. Exanmples 2 to 7 and

sane ggoiedure as in

nBERECHRLBLERF ¥ ded was

3§“93f§é§é§a1 resin (POM—i)36 i

a dunbbel | test specinen ahd a flat plate
articles were allowed to
a 50% humdity (R H)

r epeat - Ine&,%g}égﬁf Fﬂaﬁltgggﬁ
ThEa6851hb0 BREELNEY GLegREOsP
having a formaldehyde content of 120 ppm and 0.3.part by
weight of methylolmelamine (particle size: 35 um), and
were mixed at 860 rpm for 2 minutes and then discharged.
The mixture thus obtained was fed to a twin screw extru-
der (L/D ratio: 32) having one 30-mm vent. The tempera-
ture of the extruder at this time wés 200°C and the mix-

ture was extruded at a discharge rate of 5 kg/hr at a
vent vacuum degree of 50 Torr while the screw was rotated
at 100 rpm (residence time: 35 sec) to be pelletized. -
As a result, the resin pressure.at the die portion of the
extruder was quickly elevated three hours after the star-
ting of pelletiéation and when the pelletization was fur-
ther continued, the die portion was blocked and it was
impossible to cdnduct the pelletization any further.

The results obtained are shown in Table 8.

Comparative Example 8

In a 3-liter small size Henschel mixer were
placed 100 parts by weight of a polyacetal resin (POM-1)
having a formaldehyde content of 120 ppm, 0.1 part by
weight of methylolmelamine (particlé size: 35 um) and
0.2 part by weight of melamine, aﬁd were mixed at 860 rpm
for 2 minutes and then discharged. The mixture thus ob-

tained was pelletized under the same conditions as in

Comparative Example 7, upon which the resin pressure at



Exanples 8 and 9 The sane procedure as in Exanple 1 was

r epeat - ed, except that the kind of the am no-substituted tri- azi ne
conmpound was changed. The results obtained are 5 shown in Table 6.
Exanpl es 10 and 11 and Conparative Exanples 3 to 6 : The sane
procedure as in Exanple 1 was repeat-  -ed7 except that the kind of the
pol yacetal resin was changed. The results obtained are shown in Table 6.
- 38 - [err] Exanpl e 12

Ina 3-liter snépe die cPPEhLencPL nthereskreder W?ﬁa%%%W%KEﬂ[ﬁRt% BRUG®I ght
of_a polyacetala535£ﬂe(gles %ortlon was blocked, whereby the pelletizat-

ion became impossible. The results obtained are shown in

Table 8.
Table 8
Polyacetal Amino-substi- Productiv-
resin tuted tri- ity
azine

Kind Kind

Comp. Ex. 7

Comp. Ex. 8

5 Example 16
The pellets obtained in Example 1 were further

fed to a twin screw extruder having one 30-mm vent (L/D
ratio: 32) and pelletized. In this case, the tempera-
ture of the extruder was 200°C, the discharging rate was

10 5 kg/hr, the number of revolution of screw was 100 rpm
and the vent vacuum degree was 50 Torr. This operation
was repeated 5 times in total (5 times at a residence
time of 35 sec = 175 sec). The pellets were dried at
80°C for 5 hours, and thereafter fed to an IS-80A molding

15 machine manuféctﬁred by Toshiba Chemical Co., Ltd. to
prepare a dumbbell test specimen. This molded article
was allowed to stand in an atmospheré of 23°C and a 50%
humidity (R.H.) for 2 days and then subjected to observa-

tion of dispersed particles of the amino-substituted



havi ng a formal dehyde content of 1,700 ppm 0.3 part by 5 weight of

mel ami ne, 0.3 part by weight of a phenol type antioxidant (a-1), 0.05
part by weight of nylon 6,6 and 0.2 part by weight of glycerin

"nonost earate. They were m xed at 860 rpmfor 2 mnutes and then.

di scharged. The m xture thus obtained w8s-fed to a twin screw extruder
10 (L/D ratio: 32) having one 30-mmvent. The tenperature of the
extruder at this ting was ZOQQe r] C .and the m xture, was extruded at a
di schar ge rat e BF13Z}Q HFOBRO ’Eé) rphre regults phialngdpre s N a vent

vacuum degr ee Q%T5f Torr to be pelletized. The pellets obtained were
dried 15 at gtf® ?]%?for 5 hours and thereafter placed in an | S-80A
nol di ng machi ne manuf actured by Toshi ba Machi ne Co., Ltd. -and

subj ected to nolding to obtain a dunbbell test speci- men and a fl at
plate nol ded argighs1e Tgse nol ded arti - cles were allowed to stand in
an at nosphere of 23[err]C and a 20 50% humdity (R H) for 2 days. The

dunmbbel | test spec- THENp8@setsbobeheted OiRVELaAH1ONL OFct BELGT ERe DS
di sper sed particles of am no-substituted triazine conpound and

t hermal agi ng readstanactwin $dmelw | extphidér halilsgl arid i30-mm verte (LD
subj ected to evaluation of shrinkage percentage 25 anisotropy. The results
obtai ned are shoabion T3B) eanid pelletifednplEn Ithis case, the tenpexa-
3-liter small size Henschel m xer were
ture of the extruder was 200°C, the discharging rate was
5 kg/hr, the number of revolution of screw was 100 rpm
and the vent vacuum degree was 50 Torr. This operation
10 was repeated 7 times in total (7 times at a residence
time of.35 sec = 245 sec). The pellets were dried at
80°C for 5 hours, and thereafter fed to an IS-80A molding
machine manufactured by Toshiba Chemical Co., Ltd. to
prepare a dumbbell test specimen. This molded article
15 was allowed to stand in an atmosphere of 23°C and a 50%
humidity (R.H.) for 2 days and then subjected to observa-
tion of dispersed particles of the amino-substituted

triazine compound. The results obtained are shown in

Table 9.

20 Comparative Example 9
The pellets obtained in Example 1 were further
fed to a twin screw extruder having one 30-mm vent (L/D
ratio: 32) and pelletized. In this case, the tempera-
ture of the extruder was 200°C, the discharging rate was
25 5 kg/hr, the number of revolﬁtion of screw was 100 rpm

and the vent vacuum degree was 50 Torr. This operation



- 40 -5 ¢ pl aced 100 parts by weight of a polyacetal resin (POW4)

havi ng a formal dehyde content of 1,700 ppm 0.3 part by wei ght- of

nel am ne, 0.5 part by wei ght of 2-(2-hydroxy-

3, 5-bi s(a, a-di net hyl benzyl ) phenyl ) - 2H benzotri azole, 0.25 5 part by wei ght
of bis(2,2,6,6-tetramethyl-4-piperidyl)-- 49 sebacate, 0.05 by wei ght of

et hyl enebi sstearyl am de and 0.05 part by weight of nylon 6,6. They were
m xed at 860 rpmfor 2 minutes and then di scharged. The m xture thus

obt ai ned was f SfR$ orePedFed st cWiess riricrotal O ¥Qtimes /X B )repidenFrane
30-mm vent. The, t enpe re of t extruder at_.this tine s 200[err]C
and t h\é m xt ur et’v%‘gp%é%y seg rTJdtl}gs%ts ﬁ1’ sg g%e]r]aﬁ"!es d’fel'r? l{:}é\g"tﬁgaﬁé a v!ant
vacuum degr fo 50 Torr i et I ot at .
(residence ti %Egﬁo{%g fé%c)s 8“6‘\egjpe e??‘?%%?%?ﬁ\éﬁ%&ﬁ té: sgglggaéggi h‘g’?d\ﬁelpe

dried at 80[er r&%%%g%énm%%%ﬁmﬁsmba CB{&E 'li &N I5xH0 dTD| di ng

machi ne manuf act . Ine Co., and 't hen subj ect ed
to molding 5 pi&p&Rs ah Na@msbEbbetdst asfeshifid Moyl moided HHdidle

nol ded article. These nolded articles were allowed to 20 stand in an

at nosphere of 2A%erallowed o SHCarmdinilidryy dfhdsphere of 23°C and a 50%
humidity (R.H.) for 2 days and then subjected to observa-
tion of dispersed particles of the amino-substituted

triazine compound. The results obtained are shown in

- 10 Table 9.



for- 2°days. The dunbbell test speci nen was subjected to eval uati on of
the size of dispersed particles of am no- substituted triazine
conmpound and thermal aging resis- tance and the flat plate nol ded
article was subjected to 25 evaluation of shrinkage percentage ani sotropy.
The results obtained are shown in Tabbe ¥. '
-:41 - Exanpl e 14 In a 3-liter small size Henschel

m xer were pl aced 100 parts by weight of a polyacetal resin (POW4)
havi.ng a fornmal dehyde content of 1,700 ppm 0.3 part by 5 weight of
mel am ne, 0.5 part by e — dr oxy-

3, 5- bi s(a, a-di net hyl be enzotriazole, 0.25 part by

wei ght of bis(2,2,6,6-} ipi peri dyl) - cebacate, 0.05 part by
wei ght of ethyl enebi ssfearyl anff dei | 0.05 part by weight of nylon 6,6,
0.25 part by weight of] . d? ndensiatijon product of
1,2,3,4-butanetetracarpdXygic | of ~aicicd with

1, 2, 2,6, 6-pent anet hyl - 3-%i peri|di nol fand [err],[err], -

[err]',[err]' -tetrametphyl -@, 9- /4, 8 10-t et raoxaspi ro(5, 5)un-
decane) di et hanol and 1 Oﬁd&rt weiight| of pol yet hyl ene gl ycol

(nol ecul ar wei ght : 6,03Q§.8{Th wer e mixed at 860

< N

Amount (part)
0.3
0.3
0.3

Amino-substituted triazine
Kind
-1
f-1
f=-1

Table 9

100
100
100

Amount (part)

Kind
POM-4
POM-4
POM-4

"Polyacetal resin




15 ¢pr f'or 2 minutes and then discharged. The mixture thus obt ai ned
was fed to a twin screw extruder (L/D ratio: 32) having one 30-mm
vent. The tenperature of the ~extruder at this time was 200[err]C and
the m xture was ex- truded at a discharge rate of 5 kg/hr at a vent
vacuum 20 degree of 50 Torr while the ser&w was rotated at 100 rpm
(residence tine: 35 sec) to be pelletized. The pellets obt ai ned were
dried at 80[err]C for 5 hours and thereafter pl aced in an | S-80A
mol di ng machi ne manuf act up8dipyclgar fromsEpblesnehtae?coby digpenaidng
subjected to nolding o ob-. 25 tain a dunbbell test specinen and a fl at
pl at e nol ded thea%?%%?ésuhﬂE%EuH%@dEHl%?}?%IQQFHQHQpzﬂ?xﬁﬂ&i?QF%t%ﬁd in

il 1 eot SHEAPAEIChRAUng KIBHIL AL S odE ndie cnadim U
i tuted o oo KOO RORERERRAE CrRhu SPRCSPaRRLL 44 e dTb O e ong

pl ate nol dedsarpb el Scus) SHOE LSRG AS S¥ALLcle wadldihied s A
per cent age ani sotropy. The results 5 obtained are shown i n Table 7.

Also, the shrinkage percentage anisotropy after molding

was simultaneously made small.

Evaluation of weather resistance

With 100 parts by weight of the polyacetal
10 resin composition pellets obtained in Example 13 or 14
was biended 0.2 part by weight of carbon black (acetylene
black) and the resulting blend was melt-kneaded in a
single screw extruder having a screw of 30 mm in diameter
(free.from vent, L/D ratio: 22). In this case, the
15 extrusion temperature was 200°C, the number of revolution
of screw was 100 rpm and the discharging rate was 3
kg/hr. The colored pellets obtained were dried at 80°C
for 5 hours, and fhereafter, subjected to an injection
machine to obtain a flat plate (67 x 13 x 3 mm). The
20 molding machine and molding conditions used in this case
were as follows: |
Molding machine: IS-100E-3A manufactured by
Toshiba Chemical Co., Ltd.
Cyiinder temperature: 200°C
25 Mold temperature: 70°C
Injection/cooling = 25/15 sec

The flat plate obtained above was subjected to



' Exanpl e "15 In a 3-liter small size Henschel m xer were
pl-aced 100 parts by weight of a polyacetal resin (POV4) havi ng a _
f.or mal dehyde content of 1,700 ppm 0.3 part by 10 weight of nelam ne, 0.3
part by weight a phenol type antioxidant (a-1), 0.05 part by wei ght of
nylon 6,6, 0.2 part by wei ght of gl yc8R2i r nonostearate and 0. 05 part
by wei ght of cal cium stearate, and mere m xed at 860 rpm for

m nutes and then dis har ed. The m xtur %_obtalned 5 ,mas E¥£ to a
twin screw ext rfid&a¥ oG test ehat lowifg, agpn

tenperature of he r u er %'50[ r]‘r]ﬂ C .and the mxture
~was extruded até ratlon wg Wq‘satoeb So?r‘?(kg}ﬁrt % ent- A GRAR degree
of 50 Torr r%ﬁﬁ £ the screw was rotated at 100 rpm (residence time: 20
35 sec) to be pelletized. The pellets obtained were dried at 80[err]C
for 5 hours and ther@wgégﬁef&ﬁgegeég)an | S 80A nol di ng machi ne
manuf act ured by Toshi ba Machi ne Co., Ltd. and subjected to nolding to
obtain a dunpbel|l test Test@eei NED-SUN-RCEBaEMpIYPE fadesteteti cl e. These
nolded 25 articles were allowed to stand in an atnosphere of 23[err]C
and a 50% humdity (R H) for 2 daysnuflcturedlist ISugsstTester speci nen was
subjected to evaluation of the size of dis-
Black panel temperature: 83°C
Exposure time: 400 hrs
- (Discoloration)
10 Tester: Handy color_tester HC-T manufactured
by Suga Tester
The light irradiated surface of the flat plate
was observed by a microscope of a magnification of 100 to
check the presence of crack.
15 . As a result, no difference in the degree of

discoloration (AE) was found in any of the samples and no

crack was found.



48 > - persed particles of am no-substituted triazine conpound and

t hermal aging resistance and the flat plate nol ded article was subjected
to eval uation of shrinkage percent- age ani sotropy. The results obtained
are shown in Table 5 7. - 44 - [err] = 45 - [er+]
-7 46 - Conpar ati ve Exanple 7 - 53 ~-. Ina 3-liter small size
enschel mxer were - ) B
CLAIMS e e LM s
1. A polyacetal resin molded article in which an

amino-substituted triazine compound is dispersed in thé
form of particles having an average particle size of not
5 more than 1 pym in the polyacetal resin, which is obtained
by melt-kneading 100 parts by weight of a polyacetal
resin having a formaldehyde content of 1,000 to 3,000 ppm
with 0.01 to 3.0 parts by weight of at least one amino-
substituted triazine compound and then molding the re-

10 sulting mixture. |
2. ' The polyacetal resin molded article according
to Claim 1, wherein 0.1 to 5.0 parts by weight of at
least one member selected from the group consisting of
antioxidant, formaldeﬁyde—reactive nitrogen-containing

15 polymer or compound, formic acid scavenger, weathering
(light) stabilizer and mold releasing agent is contained
in 100 parts by weight of a polyacetal resin composition
composed of a polyacetal resin having a formaldehyde
content of 1,000 to 3,000 ppm.'

20 3. The polyacetal resin molded afticle according
to Claim 2, wherein the antioxidant is at least one hin-
dered phenol type antioxidant.

4. The polyacetal resin molded article according
to Claim 2, wherein the formaldehyde-reactive nitrogen-

25 lcontaining polymer or compound is at least one member
selected from the group consisting of polyamide resin,

polyacrylamide, polyacrylamide derivative, copolymer of



pl aced 100 parts by weight of a polyacetal resin (PO 1) havi ng a

f ar mal dehyde content of 120 ppmand 0.3 part by 5 weight of ———
net hyl ol mel ami ne (particle size: 35 [err]m, and were m xed at 860 _r

for 2 mnutes and then di scharged. The m xture thus obt “mm \i\ m“\
& twn screw extru- der (L/D ratio: 32p4havi ng one 30- nm

t'enper a- ture of the extruder at this time was 200[err] C and the nlx-
10 ture was extruded at_a di schar rate of 5 kg/hr at a - vent vacuum

degree of 50 TRFIYHAT e h%“‘%cﬁw Figk dgpnomeryy 100 rpm (resi dence )
t 35 t b |1 d | t r re,at the
i 6 portion of The. - exthgeolypcefit cRPSIRIBOARE PRTLELE GRS | ne
Thor conti nueg, 88 (EERLE'S P UASL AP bl Sl R ERIYL T, T dgast

t her conti nued, I'e portion was )
conduct the eI [ %Qﬁ, own
I n Tabl e 8. Pelod Mﬁ%ﬁ#‘aﬂ%é hﬁ{om the ﬂ%élsst]qq{ga? %,Hr%}imal I
si ze Hensched Mig&s, "iForides P! &Qﬂb%ﬁ@ S 1Y HrbRAl e Rl

resin (POW1) havi ng a formal dehyde content of 120 ppm 0.1 part by
wei ght of net hydal veel @afn alkkd phriietdls Sk al¥aliatg egdridnaetals.0. 2 part by
wei ght of nelam ne, and were m xed at 860 rpm 25 for 2 mnutes and then
di scharged. Thebi xture tToe phblyacetal aresinhvwslded | &t tiete incmording sane
condltlons as in '
to Claim 2, wherein the weathering (light) stabilizer is
at least one member selected from the group consisting of
10 a benzotriazole type ultraviolet absorber, an oxalic acid
anilide type ultraviolet absorber and a hindered amine
type light stabilizer.
7. The polyacetal resin molded article according
to Claim 2, wherein the mold releasing agent is at least
15 one member selected from the group consisting 6f fatty
acids, fatty acid esters, polyalkylene glycols and amido
group-containing aliphatic compounds.
8. A process for prbducing a polyvacetal resin
molded article which comprises melt-kneading 100 parts by
20 weight 6f a polyacetal resin having a formaldehyde con-
tent of 1,000 to 3,000 ppm with 0.01 to 3.0 parts by
weight of at least one amino-substituted triazine com-
pound and then molding the resulting mixture.
9. The process for producing a polyacetal resin
25 molded article according to Claim 8, wherein the time of

melt-kneading the polyacetal resin with the amino-substi-

tuted triazine compound is 250 'seconds or- less.



Cbnpararive Exanpl e 7, upon which the'resin pressure at

A7 .- the die portlon of the extruder was elevated in 4 hours,
qnd the dies portion was bl ocked, whereby the pelletizat- i on became
i-npossi ble. The results obt ai ned are shown in Tabl e 8.
Fable 8 Pol yacet al -ApEno-substi- Productiv-
resin tuted tri ity : azi ne
Kind Anount Kind Anount égart) (part) Conp.
Ex. 7 POW1 100 g-1 0.3 ABSTBACT Conp. Ex. 8 POV 1 100
f-1 0.2 2 ~g-1 0.1 5 Exanple 16
The pellets obtained in Exanple 1 were further fed to a twn screw
ext ruder havi ng one 30- ratio: thls
case, the terrper a- n#yé%etae%(tlf%s er vva]’ség%cﬁ ‘?é %‘?{]éezl ar gi ng
rate was ﬂﬁﬁh
and the vent vacuum dleglgi%%wg%& (?rc{e \éﬁ]dlnséuggggg %%%%\é(fg%%el%(} ed

article in which an amino-substituted triazine compound

5 is dispersed in the form of particles having an average
particle size of not more than 1 ym in a polyacetal resin
which molded article is obtained by melt-kneading a poly-
acetal resin having a formaldehyde content of 1,000 to
3,000 with an amino-substituted triazine compound for a

10 time of 250 seconds or less.



in total (fzﬁggmﬁriﬁ—ﬁ+4uay41=nce time of 35 sec =
vere. dri e SHEET $tASeBEENC{ f or 5 hours, and
hfl S-80A nol i ng REPLABEDI ne nhnuf actured by Toshi ba
prepare a dunbberTTest’ spagbefifute SHeet 10| 4298
i o231 erTIC and a 500

d to stand in an atfodphere
2 days and then subjected to observa- tion of
t he _am no Sy bst i

|

: W.,-%gsﬁnﬁoaﬁaceﬁ £ A oeSE g, AoRoky SRR, FeRLn moldp
. 1 I

furpher 5 ?23 ?% %?Fﬁ?%es%?%ﬁ?f&?m%eﬁﬁgﬁd@?%g-@géfégeﬂObC%5¥€%p#g>1 ere

ratio: 32) and ?i#ﬁ?'éfd bal§a% St&PSPesiAChAGIRG' & formai@éﬁyéé EBR-

extruder was 20 discharging rate was 5 kg/ hr, the nunber of

revol ution of sgegw wasi1660r 8 3,00@nephhRi¥RNO. gaCcuoNB degpaeteaBy50 Torr.
This operation 10 was repeated 7 tinmes in total (7 tinmes at a residence

time of 35 sec we2dhtsef) atTheapgt| bnesamine-dubstiituted triazine com-

pound and subjecting the mixture to molding.

BEST MODE FOR CARRYING OUT THE INVENTION
The polyacetal resin used in this invention
includes oxymethflene homopolymer composed substantially
10 of oxymethylene units prepared using as fhe starting
material a cyclic 6ligomer such as formaldehyde monomer
or its trimer (trioxane) or tetramer (tetraoxane) or the
like; oxymethylene copolymers having 0.1 to 20% by weight
of oxyalkylene units having 2 to 8 carbon atoms prepared
15 £from ethylehe oxide, propylene oxide, epichlorohydrin,
| 1,34é%§§%¥g%e, 1,4-butanediol or the like; molecular .
weight-branched oxymethylene copolymers; and oxymethylene
block copolymers comprising less than 50% by weight of a

diverse polymer unit containing at least 50% by weight of

20 an" xymethylene recurring unit.

Cgmanomers such as ethylene oxide, propylene
oxide, eplcplorohydrln 1,3-dioxorane, 1,4-butanediol and
the llke m%} have added thereto a phenol type antioxi-
dant " which'; includes, for example, n-octadecyl 3-(3',5'-

25 di-t- butyl-4'-hydroxyphenyl)proplonate n-octadecyl 3-
(3'-methyl S'Mt-buxyl 4'-hydroxyphenyl )propionate, n-

Y tetradecyl 3-(3',65'-di-t-butyl-4’

- 3y i
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80[err]Cfor 5 hours, and thereafter fed to an |1S-80A nol ding machi ne
manyf act ured by Toshlba Chem cal Co., Ltd. to prepare a dunbbel | test
speci men. .Thi s nol ded article 15 was allowed to stand in an atnDsphere of
23[err]C and a 50% humidity (RH) for 2 days anggbififutesh

observa- tion of dispersed particles of5the am rfio- subs |tuted

triazine conpound. The results obtained are shown in Tabl e 9.

B SRS et BT TAL LB o

i o: d I 1
extruder vac 208t PFPELSEAEely sindr GiRgoearE: SIRCSTR. poaii T BUEALEE.
A Sﬁ?ﬁ%bﬂ?ﬁhéggl5BPBplona€Eq tQ§1¥€H§l¥ﬁﬁuﬁﬂ&389rS@s%@3(5®-

Torr. This opera was
repeated 10 t'”ESbhﬂyioBaLmé%ﬁylLKEShﬁaréx?ﬁﬁéﬁ9mQQrOpLQhEﬁE)Qftairakﬁs-
350 sec). The pellets were dried at err]C for 5 hours, and

thereafter fgd {fethyl&n80Aa-(8l (EMhgdi-t-batkilrd'rhgdtasyphedybypFoplitba
Chem cal Co., Ltd. to
nate )methane, 3,9~bis(2-(3-(3'-t-butyl-4'-hydroxy-5"'-

methylphenyl )propionyloxy)-1,l-dimethylethyl)-2,4,8,10-
tetraoxaspiro(5, 5)undecane, N,N'-bis-3-(3',5'-di-t-butyl-

hydroxyphenyl
4' -hydroxyphenol )propionyl hexamethylenediamine, N,N'-

10 tetramethylene bis-3-(3'-methyl-5'-t-butyl-4'-
hydroxyphenyl

~hydroxyphencl )propionyldiamine, N,N'-bis(3-(3',5'-di-t-
hydroxyphenyl

butyl-4'-hydroxyphenol)propionyl )hydrazine, N-salicyloyl-
N'-salicylidenehydrazine, 3-(N-salicyloyl)amino-1,2,4-

triazole, N,N'-bis(2-(3-(3,5-di-butyl-4-hydroxyphenyl)-
15 propionyloxy)ethyl)oxyamide and the like. These antiox-
idants may be used alone or in combination of two or
more.
The polyacetal resin can be produced by, for
example, removing impurities having active hydrogen such
20 as water, methanol, formic acid and the like contained in
the starting monomer such as trioxane, cyclic ether or
the like by distillation, adsorption or the like and then
copolymerizing the resulting monomer and then pelletizing
the polymer obtained by a twin screw éxtruder.~
25 As a method of removing the active hydrogen
éompound from the starting monomer, there are, for exam-
ple, a method comprising distiliing trioxane or a cyclic

ether in the presence of benzene to azeotropically dis-
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S5 prepare a dunbbell test specinmen. This nolded article was allowed to.

stand.in an atnosphere of 23[err]C and a 50% humdity (R H) for 2 days

and thenbsubjectgd'to observa- tion of dispersed particles of the

am no-substitute triazine conpound. The results | S in
10 Table 9. - 50- [JP] - 18 - soibb B st -(/8/9s

- 51 - As is clear from T Tables 5 to 9, by dispersing

t he ami no-substituted triazine conpound in the for articl.es

f
havi ng ?hpa{';]i cl eI si ze of TRRIMOAR erqlr%ﬁﬁ? 396RY 5 $€ lea?ﬁeg 1 DRSS
resin, e erngl agi resi gtance of t 5 _pol f i
“article was en%@gﬁ%ﬁq’ya’e grﬂ‘?o,c%%&ssﬁﬁqcﬁ) afggteaﬁtglryc;aﬁi%eé%r%t r opy
after nolding polﬁgfk§iéggtéiygﬁf§BQHHMgﬁfﬂB”droup-containing aliphatic

compounds. The fatty acid ester is a fatty acid ester

5 cqmposed-of a polyhydric alcohol and a fatty acid, pref-
erabiy a fafty acid ester derived from at least one satu-.
rated or unsaturated fatty acid having at least 10 carbon
atoms and a polyhydric alcohol having 2 to 6 carbon at-
oms. The polyhydric alcohol used for preparing the fatty

10 acid ester compound is at least one member selected from
the group consisting of ethylene glycol, diethylene gly-
col, triethylene glycol, propylene glycol, dipropylene
glycol, butanediol, pentanediol, hexanediol, glycerin,
diglycerin, triglycerin, threitol, erfthritol, penta-

15 erythritol, arabitol, ribitol, xylitol,—seoxrbite, sorbi-
tan, sorbitol and mannitol. The saturated fatty acid in-
cludes capric acid, lauric acid, myristic acid, palmitic
acid, stearic acid, 12-hydroxystearic acid, arachinic
acid, behenic acid, lignoceric acid, cerotic écid, monta-

20 nic acid, melissic acid and ceroplastic acid. The un-
saturated fatty acid includes undecylenic acid, oleic
acid, elaidic acid, cetoleic acid, erucic acid, braésidic
acid, sorbic acid, linoleic acid, linolenic acid, arachi-
donic acid, propiolié acid, stearolic acid and naturally

25 occurring fatty acids containing these components and
mixtures thereof, etc. These fatty acids may be subéti—

tuted by a hydroxyl group. Among these fatty acid ester

g

compounds, preferred are fatty acid esters de}iRERIACEMENT &+
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Eval uatian of weather resistance Wth 100 parts by wei ght of
t he .pol yacetal 10 resin conposition pellets obtained in Exanple 13 or 14

was bl ended 0.2 part by weight of carbon black (acetyl ene bl ack) and
the resulting blend was nelt-kneaded in a single FSNLE er 'bng
a screw of 30 mmin dianeter (free frengyent, L/ : ;

case, the 15 extrusion tenperature was 200[err]C, the nunber of revolution
of screw was 100 rpm and t he, di schargi n%. rate was 3 kg/ hr. The col ored
pel | ets obt ai neFhREe RRIiY@tﬁ‘é’tl%’G[ glyrcels may Qe sisedadong, @r; Hey Sanhd-

subjected to an injectio machi ne to, ohQtain a flat plate (67 13 ’3

ml"Jr)J The 20 mlr{ﬂ%mﬁiw zﬂ’r'd“‘r?&':edi ﬁj‘dcdﬁh‘ﬁl i%?qysé:dg‘itﬁclaﬂi('s c)z;se g
foll : ' LDe; - - db

oS e co., 1o, The anifd GAAIREG Bl WA TR UAG ST O

err]C
25 Mald drf e 3% &’ Y¥rddented by the general for-
I njection/cooling = 25/ 1\’>lﬁ.;sec1 compoun The? fei at YpI at egobt zfianed c’arbove
was subjectedst@ula (B): ' - 52 - :

R,-C-N-R;-N-C-R,
b4 4
wherein R, and R, are alkyl groups having 1 to 30 carbon
atoms and R, is an alkylene group having 2 to 10 carbon
atoms, and includes specifically, for example, ethylene-
bisstearylamide, ethylenebislaurylamide, ethylenebisole-
10 ylamide, ethylenebise#ﬁggg%:eid-amide and the like.
These amido group-cqhtaining aliphatic compounds may be
used alone or in combination of two or more. .

The amount of the above additive added is,

when the thermoﬁlastic resin is a polyacetal resin, 0;1
15 to 5.0 pafts by weight per 100 parts by weight of the
polyacetal resin.

Fillers in the form of fiber or particle and
pigments can also be added. For example, the fillers in-
clude'organic and inorganic fillers in the form of fiber

20 or particle. Specifically included are fillers in the
form of fiber, such as glass fiber, ceramic fiber, carbon
__Kevler,

fiber, stainless steel fiber, boron fiber, ¥epler fiber,

silicon carbide fiber and the like; and fillers in the

form of particle such as wollastonite, mic‘ St -rSHEET
RE b
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a weat hering test under the follow ng conditions and the di scol oration

([err}1E) was observed by the follow ng appa- rat us:

(Weat hering test) 5 Tester: EL-SUN HC-B[err] EM TYPE

f adeonet er manuf actured by S ] _

Bl ack panel tenperature: 83[err]C - 23 - Expt)ém)s-g?t W
(Di scoloration) 10 : Tester: Handy color tester HCT

manuf act ur ed s by Suga Tester The
light irradiat e®esur £ALYaREE, T pl ate was observed by a

T O00Pe O BT SRR e petdacerat ¥R Jpop eSO eract
discoloration ([err]E) wasyfoundd) 1aiiadfr (diuS8d S @3 agitatd@fk
was found. - 53 -
CLAI M5 blades and a jacket through which a heating medium was
5 able to be passed was adjusted to 80°C and therein were
placed 3 kg of trioxane containing 15 ppm of water, 1,3-
dioxolan -
having added thereto 100 ppm of a phenol type
antioxidant (a-2) in an amount of 0.04 mole per mole of
the trioxane and 0.7 x 10™° mole of methylal as a molecu-
10 lar weight modifier and these were mixed. To the re-
sulting mixture was added boron trifluoride dibutyl ether
as a polymerization catalyst in an amount of 0.15 x 10™*
mole per mole of the trioxane and they were subjected to
polymerization. When 30 minutes had passed fro@ the
15 initiation of reaction, a heating medium at 30°C was
passed through the jacket and 2 liters of an agqueous
solution containing 1% of triethylamine was added to the
polymerization mixture. The catalyst was deactivated for
one hour to terminate the reaction. Thereafter, the
20 contents of the kneader were taken out and filtered, and
thereafter, the thus obtained filter cake was dried at
100°C to obtain 2.7 kg of a polyacetal resin. The above
procedure was repeated until the total amount of polyace-
tal resin became 10 kg.
25 The polyacetal resin obtained was fed to a

twin screw extruder (L/D ratio: 32) having one 30-mm

vent. Under such conditions that the temperature of the

jer was 200°C, the amount of water introduced into

entERd
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1. v A polyacetal resin nolded article in which an
am no- substi tuted triazjne conpound is dispersed in the form of
particles having an average particle size of not 5 nore than 1 [err]min

t he pol yacetal resin, which is obtained by nel t-gﬁagllng 1Rg paﬁzézﬁ
wei ght of a pol yacet aI resin having a-farmal dehy

3,000 ppm with 0.01 to 3.0 parts by weight of at |east one am no-
substituted triazine conmpound and then nolding the re- 10 sulting
m xt ure. 2 Example Ife poI yacetal resin nolded article according

to Caim1l, wherein 0.1 to t#)%f%rbysﬁ/\ehgrrlﬁt*%%g chel mf\setr one. L menber

sel ected fronlthe group cdH§|

o ol dehy e <3fiads Vg SR ) LG, ol o BNV %%@%eg%. aé, ent
| s contained ha\h.rhql@ Mﬁaﬁé&hﬁﬁ@ %tgnta dP'hlyg‘iﬁ %mer i on

conposed of a polyace resin having a fornal de content of , 000
to 3,000 ppms Zieight of melahlitelOl0).&C eiadit rxg;swhirgﬂﬁiat ar-t(lzc-lrgd&@s@-dl ng

to daim2, wherein the antioxidant is at |east one hin- dered phenol
type ant|OX| dant3, 5-bisk a, a-dimethyd berizydc)pheinylcsi 2H-belrcket rdaiziodles 0.25
accordi ng to daim?2, wherein the formal dehyde-reactive nitrogen- 25

cont ai ni ng pol ymrt)rbswmm a9t hiis (22516 . Simtetmanathyl -4-pdperidy ¥ rom

t he group consi 0 de r
g P IJA i%“part(iy weight of ethylenebisstearylamide,

0.05 part by weight of nylon 6,6, 0.25 part by weight of
10 a condensation product of 1,2, 3,4-butanetetracarboxylic
acid with 1,2,2,6,6-pentamethyl-4-piperidinol and B8,B, -
B',B'-tetramethyl-3,9-(2,4,8,10~-tetraoxaspiro(5,5)un-
decane)diethanol and 1.0 part by weight of polyethylene
glycol (moleéular weight: 6,000). They were mixed at 860
15 rpm for 2 minutes and then discharged. The mixture thus
obtained was fed to a twin screw extruder (L/D ratio:
32) having one 30-mm vent. The temperature of the
_extruder at this time was 200°C and the inixture was ex-
truded at a discharge rate of 5 kg/hr at a vent vacuum
20 degree of 50 Torr while the screw was rotated at 100 rpm
(residence timé: 35 sec) to be pelletized. The pellets
obtained were dried at 80°C for 5 hours and thereafter
placed in an IS-80A molding machine manufactured by To-
shiba Machine Co., Ltd. and subjected to molding to ob-
25 tain a dumbbell test specimen and a flat plate molded
article. These molded articles were allowed to stand in
an atmosphere of 23°C and a 50% humidity (R.H.) for 2

days. The dumbbell test specimen was subjected to eval- '
REPLACEMENT SHEET
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pol yacryt am de, polyacrylam de derivative, copolyner of
54 . acrylam de and another vinyl nonomner. 5. The pol yacet al
resin nolded article accordlng to Claim?2, wherein the formc acid

scavenger is at |east one nenber selectgg Lromt S of
hydrox- 5 ides, chlfrt AoT TG —aT et S a.l%&xﬁmﬁ'm dht S1/618s

salts of alkali netalls and Kknlipe edrth ne 6. The
pol yacetal resin nol ded artit apcordi ng Cla|m2 wherein the
weat hering (light) stjah | Blot: | S dt | east ope nenber selected fromthe
group consisting of 1@ 8 RehzptP] &olieQ ype L% ravi ol et absorber, an
oxalic acid ani | ijJdé& Gyhg, Wl travioljet” absprber and a hindered ami ne
type light stabilizer| = oun Ehe pol yacetal resin nolded article
accordi ng to d ai aive the inol d rgl epsing agent is at least 15
one nenber sel ected fr8’mgtﬂé° corsisting of fatty acids, fatty
acid esters, polyal kyl ene A4l ycpl si and jam do group-contai ning aliphatic
conmpounds. 8. > APprofess fori produgi ng a pol yacetal resin
nol ded article which cﬁmrj___ses mei t - krjeadi ngi 100 parts by
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20 wei ght” of a polyacetal resin having a fornal dehyde con- tent of

1,000 to 3,000 ppmwith 0.01 to 3.0 parts by wei ght of at |east one

am no-substituted triazine com - pound and then nolding the resulting

m xt ur e. 9. The process for produging a pBubstitettalsheet 10/8608
- nol ded article according to Claim8, wherein the tine of mel t - kneadi ng

the polyacetal resin with the am no-substi - tuted triazine conpound is

- 250 seconds or |pfovided a process for producing-a polyacetal resin mold-
ed article which comprises melt-mixing 100 parts by
weight of a polyécetal resin having a formaldehyde con-
tent of 1,000 to 3,000 ppm with 0.01 to 3.0 parts by

5 weight of at least:qne amino-substituted triazine com-

pound and subjecting the mixture to molding.

BEST MODE FOR CARRYING OUT THE INVENTION
The polyacetal resin used in this invention
includes oxymethylene homopolymer composed substantially
10 of oxymethylene units prepared using as the starting
material a cyclic oligomer such as formaldehyde monomer
or its trimer (trioxane) or tetramer (tetraoxane) or the
like; oxymethylene cbpolymers having 0.1 to 20% by weight
‘of oxyaikylene units having 2 to 8 carbon atoms prepared
15 from ethylene oxide, propylene oxide, epichlofohydrin,
1,3-éé%§é%%%%, 1,4-butanediol or the like; molecular .
weight-branched oxymethylene copolymers; and oxymethylene
block copolymers comprising less than 50% by weight of a
diversé polymer unit containing at least 50% by weight of
20 an oxymethylene recurring unit.
Comonomers such as ethylene oxide, propylene
dioxolan
oxide, epichlorohydrin, 1,3-diexerane, 1,4-butanediol and
the like may have added thereto a phenol type antioxi-
dant, which includes, for example, n-octadecyl 3-(3',5'-
25 di-t-butyl-4'-hydroxyphenyl )propionate, n-octadecyl 3-
(3'-methyl-5'-t-butyl-4'-hydroxyphenyl )propionate, n-
- ' 'oadl et - - - .
tetradecy; 3-(3',5'-di-t yutyl 4 hYdroxyﬁ%ﬁE&g&fﬁﬂfﬁﬁﬁﬁgf
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