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DESCRI PTI ON POLYACETAL RESI N COMPOSI TI ON ~ TECHNI CRR180
kIl ELD The present inventLoP relates to a polyacetal =~ reggnpi2
conpé@sition having excellent flowability and thermal stability in good
bal ance. BACKGROUND ART 5 Pol yacetal resins find w de
applications in the fields of autonobiles, electrical appliances,
construction materials, etc., for thed ency in mechani ca
properties, fatigue resistance and Q?%éﬁf%#faﬁ property. 10 Wth

t he expansion of the appli ¢jvadeErdl, rResIRCCYIGRErTORSI NS, however, the
quality requirenents for said resins have becone increasingly severe.

The i ncreased quality requirenments include inproved nol dabi lity.

Pol yacetal resins, as conpared with 15 anorphous resins, tend to generate
nmol di ng str eSEECHNICALIEIELD nj ecti on nol di ng because they have a relatively
high crystallization rate and are crystallized at a hi gh degr ee.
Convent i onal pol yacet alTheginesdrdvenwention relates to a polyacetal

resin composition having excellent flowability and

thermal stability in gqod balance.

BACKGROUND .ART

5 Polyacetal resins find wide applications in
the fields of automobiles, electrical appiiances,
construction materials, etc., for their excellency in
mechanical properties, fatigue resistance and sliding
property.

10 With the expansion of the applications of
polyvacetal resins, however, the quality requirements
er said resins have become increasingly severe. The
increased quality requirements include improved
moldability. Polyacetal resins, as compared with

15 amorphous.resins, tend to generate molding stress
during injection molding because they have a relatively
high crystallization rate and are'crYStallized at a
high degree. Conventional polyvacetal resins have no
sufficient properties particularly when molded into a

20 molding of complex shape or a thin molding or when
molded in a short cycle; thus, their improvement in

moldability is required.



suffi€ient properties particularly when nolded into a 20 nolding of
conpl ex shape or a thin nolding or when nol ded in a short cycle; thus,
their inprovenent in nol dability is required.

-2- < In order to inprove'lﬁ%'hnldability of pol yacet al
resin, it was attenpted to add ot her conponents to a pol yacet al resin
to inprove the melt Inf bedebi kbt ymptotreethel matausliliegi 8 JP- B- 37- 8816
5 proposed a polyacetal resin conposition conprising a _pol yal kyl ene
gl ycol ; JP- B- PRlyARetplopesda, a ipowpsc etdlempted tesaddconpesi ti on
conprising an aliphatic al cohol ester; JP-A-60-90248 proposed a

pol yacet al re§Q$P°nent@oﬁﬁo§ipp@wac@#pﬂifﬁﬁgnatblsmnengFIMQE|maﬂmve; and
JP- 10 A-4-239566 .pr.oposed a pol yacetal resin conposition conpri si ng
a liquid ethyl ﬁ@@gﬂﬁPégiﬁfréﬁﬁbPP ¥pSefRdr resin. | HPrBedd -88/fosi ti ons,
the fl owabilit acetal resi,n i s inproved; howeyer, the noldings

produced f o d%%s? L & YEFELEs ThEHE OIPOR 1PBIGORRT e RENPcal 15
b oper 153 DU AT, ITLS B9800 Lbpetat o por02tE2
The obj ect of A8 nPkRaPRksikR¥ANtbRPriSihg an aliphatic alcohol
ester; JP-A-60-90248 proposed a polyacetal resin
composition comprising a bisphenol derivative; and JP-
10 A-4-239566 proposed a polyacetal resin composition
comprising a liquid ethylene-oa-olefin random copolymer.
In.these compositions, the flowability of polyacetal
resin is improved; however, the moldings produced from
the compositions have not only reduced mechanical
15 properties but also deteriorated thermal stability, and

have no practical applicability.

DISCLOSURE OF THE INVENTION
The object of the present invention is to
provide a polyacetal resin composition which has
20 improved melt flowability without reducing the
mechanical properties inherently possessed by
polyacetal resins, which.further has excellent thermal
stability and which has balanced properties.
The present inventors made an extensive study
25 in order to solve the above-mentioned problems of the

prior art and, as a result, found out that a polyacetal



fﬁrovgde a pol yacetal resin conposition which has 20 inproved nelt

flowability w thout reducing the mechani cal properties inherently
possessed by pol yacetal resins, which further has excellent thernal
stabrlity and which has bal anced propert?e§. The present

I nventors made an extensive study 25 in order to solve the above-nentioned

probl ems of thesin compbeitédh abMedabyathesabbvef obfdcoutahhbe a

pol yacet al - 3- resin composition

ai ned by t he abbuaénellj byt atdowhseg a podpaaehel bgsahl bei agnbapol gacet al

resin to contain a pol yacetal oligomer and fluori.ne in given

- proportions. Polyacetal °1lg¢ﬁ§rpﬂ§§eﬁgupm‘§ﬁt LBNOpVeni BEAPArpsPYEcetal 5

resin composition conprising oxynmethylene units as_the mai n

constitute, 2-10 nole 9FBf PHERBABFeILVANELONSRrOVIdes sa RRLYRGREER! a

pol yacet al .ol i goner and 31%3 gpn1of . quoriEE 1V\/nich ggg excg*lent

flowabi ity aRf tReFFRPOSItIOR GRMDrESing oX¥MBERYlFRABFURLRS CABRYIRIG ouT

THE 1 NVENTI ONy 5.y constlitute,TBQELB%Xi‘%e%a%frzgé&ngn%e}hﬁnﬁgse@b-' nvention
- L- o Dy g

is an oxynethyFene copolynmer “contai ni ng wei ght ~of

oxyal kyl ene ugi, pgoeaph B2VhNBolyBceEROB1igomedt QB 3W0BChphSopr 0duced from

a fornmal dehyde nononer,
fluorine, which has excellent flowability and thermal

stability.

10 BEST MODE FOR CARRYING OUT THE INVENTION
The polyacetal resin of the present invention

is an oxymethylene copolymer containing 0.1-20% by
weight of oxyalkylene units each having 2-8 carboﬁ
atoms, which is produced from a formaldehyde monomer,

15 its trimer (trioxane) or tetramer (tetraoxane) or the
like and a cyclic ether such as ethylene oxide,
propylene oxide, epichlorohydrin, 1,3-dioxolane, glycol
formal or the like. A polyacetal resin produced from
trioxane and 1,3-dioxolane is particularly preferred.

20 In the present invention, the polyvacetal
oligomer is a low-molecular polymer having a PMMA-
reduced number-average molecular weight (Mn) of 5,000
or less as measured at 40°C by gel permeation
chromatography (GPC) using two GPC HFIP80M columns,

25 hexafluoroisopropanol (a solvent) and SHODEX RI (a

detector).



15 ©fts trinmer (trioxane) or tetramer (tetraoxane) or the li ke and a
cyclic ether such as ethyl ene oxide, propyl ene oxi de, epichl orohydrin,
1, 3-di oxol ane, gl ycol formal or the like. A polyacetal resin produced
frome trioxane and 1, 3-di oxol ane i3 ﬁa?ticularly preferred. 20

In the present invention, the polyacetal- ol igoner is a | ow nol ecul ar
pol ymer having a PMVA- The pdlg@acInWwilijondteriadoridfleaealar anei ght (M) of
5, 000 or less as nmeasured at 40[err] C by gel perneation

chr omat ogr aphgc€tGPC) carso Tygne mocBRE HE B hyod thiissne Amits as the

hexaf | uor oi sopropanol (a solvent) and SHODEX Rl (a detector).

- 4- main gqersthpityteand tiGomke s paded an che acet al

copol ynmer containi ng oxynethylene units as the , main constitute and 2-10
ol e % based¥MeHlene yahes hy? £ rONPRIRETY JiNiFondthe RNEENt e

content of . 5 the cononomer units,is preferapl -5 l e % \\When the
conpnoner Uni 1S cCGAIRRRMER ‘F%%%st}l%rpgeﬁ%?@afﬁé y%% mole ;Mrhlt}b?i goner

ends, o be despuRosel a0d SLSIEE, 1g, PSR G, B0 1R
e 10, b RARSeAAT SER SR 51l dBSUGRISA SnbPRe
a formaldehyde gas, and has inferior thermal stability.
When the comonomer units content is more than 10 mole
10 %, the resulting polyacetal resin composition has
inferior MD resistance and thermal property.

The comonomer is a cyclic ether having an
oxyalkylene unit having 2-8 adjacent carbon atoms, and
includes, for example, ethylene oxide, 1,3-dioxolane,

15 diethylene glycol formal, 1,4-butanediol formal. The -
most preferable comonomer is 1,3-dioxolane, which is
highly active at a low catalyst amount.

The polvacetal oligomer is formed in
producing the polyacetal resin and does not need to be

20 added to the resin separately. However; the oligomer
prepared separately can be added to the resin in a
determined amount, if necessary.

The amount of the polyacetal oligomer allowed
to be present in the polyacetal resin composition is

25 50-5,000 ppm, preferably 100-1,000 ppm, more preferably
300-600 ppm. When the oligomer content is less than 50

ppm, the resulting polyacetal resin composition has no



The conmononer is a cyclic ether having an oxyal kyl ene unit having 2-8
adj acent carbon atons, and I ncl udes, for exanple, ethylene oxide,

1, 3-di oxol ane, 15 dlethylene gl ycol f-ormal, 1,4-butanediol formal. The
nmost <pr ef erabl e comononer is 1, 3-di oxoraRe” which is hi ghly active at
a |l ow catal yst anount. The pol yacetal oligoner is fornmed in

produci ng thejpgkyoeat zhoadiniapd daes Ak Beegdoh8rbeongBntaddeflota the
resin separately. However, the oligoner prepared separately can be

added to the taahnsi, 008 ppm, dakepsilpadedgbupbsihfl coREE8$BLYN has

The amount of the polyacetal oligomer allowed to be present in the .
pol yacet al redsletecdopasetli chermnal2st8bBi%i690 ppm preferably 100-1, 000 ppm
nore preferably 300- 600 ppm When the oligonmer content is |l ess than 50
ppm the resulting pol ydsethe peesantoipyshtion. hftuepine may be

- 5- nproved f|0mabl|lté when the ol igqgner content IS nore t han
5,000 ppm °t h8epdreacdram pe ;H°€éHGO§PWP@Hnﬁaée g. bgEPBri or at ed therwm
stability. pre i nyenti,on, .fluorine m

derived 1rom §rfllf&b‘PFﬁ§e&oHﬁ83nas “§Tkmenheacion; iptFaskPde) o S¥sod ae a

pol yrer  zati on Ll Ui 8100ys8Econta k2™ cHhHSLHACaEALEALRLAY pgIPound added

production of polyacetal.
The fluorine content of the polyacetal resin
10 composition is determined, for example, by hydrolyzing
5 g of the resin composition sample in 15 g of 1 N
hydrochloric acid and measuring the fluorine
concentration by the use of a fluorine ion meter
(HORIBA N-8F), and is expressed in terms of ppm by
15 weight.

The fluorine content of the polyvacetal resin
composition is 3-13 ppm, preferably 3-8 ppm. When the
fluorine content is less than 3 ppm, the resulging
polyacetal resin composition has no improved

20 flowability. When the fluorine content is more than 13
ppm, too large an amount of fluorine invites the
decomposition of the polyacetal resin itself during
its processing, causing réduction in thermal stability
of the resin.

25 The polyvacetal resin composition of the
present invention can be prepared by any method as long
as the acetal oligomer content and fluorine content of

the composition are in given ranges.



sprodgicti on of pol yacetal . The fluorine content of the

pol yacetal resin 10 conposition is determ ned, for exanple, by hydrolyzing
5 g of the resin conposition sanple in_ gof 1N hydrochl ori ¢ acid
and #easuring the fluorine concentration by the use of a fluorine ion
met er (HORIBA N-8F), and is expressed in ternms of ppmby 15 weight.
The fluorine content ofa tdodyeaetadetralsimnesiompositicombesiinigon is 3-13 ppm
preferably 3-8 ppm Wen the fluorine content is less than 3 ppm the
resul ting exqrl hente t Bl owadsi Inl too ek i theymaila s tado i lnpnbwash o be
flowability. Wien the fluorine content is nore than 13 ppm too |arge

an anount of BYUHHIeR Phallawing the akpymantiqnad grole@yacet al

resin itself durin 1tS processing, causi reduction in thernal

stability — TOHYN (GRIRQEition 4 contain therfBl TNt CATHRGTTS

conpositi of the resent_inventi n. he -prep ny nmethod as
Qn (PQ %ﬁ: rieasrl'. o?xeen?nr%rﬁ%r% %L? ec%e%’ “:I:q’ol?ry t%

| ong as the acetal "0l igonmer con rine content” O t he
conposi ti on gyl iyeNt A an antioxidant, .a polymer o - 6-
A pol yacet al adreS|]5ln conpositi oﬁaw ng e 1Bm ]Tyin(l)wablﬁ ity and

tp(r)lf;gglat th abi ddriporl @ aifing forh MRS dtOMWd hildiohPY 6 Menti oned

formic acid-capturing agent, a weathering (light-
resistant) agent and a releasant (a lubricant),

10 (B) at least one member selected from the
group consisting of a reinforcing agent, an
electroconducti%e material, a thermoplastic resin and a
thermoplastic elastomer, and/or

(C) a pigment.

15 The at least one member selected from the
group consisting'of an antioxidant, a polymer or |
compound containing formaldehyde-reactive nitrogen, a
formic acid-capturing agent, a weaﬁhering (light-
resistant) agent and a releasant (é lubricant) is used

20 in an amount of 0.1-10 parts by weight per 100 parts by
weight of the polyvacetal resin. When the amount is
less than 0.1 part by weight, no addition effect of the
above additives is obtained. When the amount is more
than 10 parts by'weighﬁ, the resulting polvacetal resin

25 composition has remarkabiy reduced thermal stability.

Specific examples of each of the additives

are mentioned below.



ffesig conposition to contain the follow ng conponents: 5 (A at

| east one nenber selected fromthe group consisting of an anti oxi dant,
a polymer or conmpound cont ai ni ng [ogngldehyde-reactive nitrogen, a
form=c acid-capturing agent, a weathering (light- resi stant) agent and
a releasant (a lubricant), 10 (B) at |east one nenber sel ected
fromthe group cortiestamg cfidamnteiid e fieyadgents, rdmdered

el ectroconductive material, a thernoplastic resin and a t her nopl astic
el astoer, areitenol antioxidant and)inchidpgmntfor jgxample, n- The at | east
one nenber selected fromthe group consj sting of an _antioxidant, a

pol ymer or  OCctad@@ehmi tbnt i TR 90 TR aEhyA e elcarrhemt Y ogen, a
2t ol cacant (EPRARTE e R acShdB Dot [P tnetbiias e ot BB oy
o Pers O, ) oA oL (S lsegi el oo, Wen 11t

AL T ) I

above additiv L ped,,
wei ght, .t he r%%ﬁ*f?%%$%t?yaceta resin conpositi ma |y

reduced ther mplgS{@b{3 ] §Ydi -tert-butyl-4-hyDeSkfple VB RbRSpRnQach Of the
addi tives are nentioned bel ow.
1,4-butanediol-bis~(3~(3,5-di-tert-butyl-4-
hydroxyphenyl) -propionate, triethylene glycol—bié—(3—

10 (3-tert-butyl-5-methyl-4-hydroxyphenyl)-propionate),
tetrakis- (methylene-3-(3',5'-di-tert-butyl-4'-
hydroxyphenyl)propionatemethane, 3,9-bis(2-(3-(3-tert-
butyl—4-hydr§xy—5—methy1pheny1)propiényloxy)—1,1—
dimethylethyl)-2,4,8,10-tetraoxaspiro(5, 5)undecane,

15 N,N’-bis-3-(3',5'~di-tert-butyl-4-hydroxyphenol) -
propionylhexamethylenediamine, N,N’-tetramethylenebis-
3-(3'-methyl-5'-tert-butyl-4-hydroxyphenol)propionyl-
diamine, N,N’-bis-(3-(3,5-di-tert-butyl-4-
hydroxyphenol )propionyl)hydrazine, N-salicyloyl-N‘-

20 salicylidenehydrazine, 3-(N-salicyloyl)amino-1,2,4-
triazole and N,N’-bis(2-(3-(3,5-dibutyl-4-
hydroxyphenyl)propionyloxy)ethyl)oxyamide. These
antioxidants can be used singly or in combination of
two or more of them. Particularly preferable are

25 triethylene glycol?bis—(3—(3-tert—buty1—5—methy1—4—
hydroxyphenyl) -propionate) and tetrakis-(methylene-3-
(3',5'~di-tert-butyl-4'-hydroxyphenyl)propionate-

methane.



“7- 7 The antioxidant is preferably a hindered pheno

ant i oxi dant and |ncludes for exanple, n-

oct adecyl - 3- (3", d|-tert-butyl-4'-hydrgxyphenyl)- propi onate, -
n-ockadecyI-B-(B -methyl -5'-tert-butyl =4®-~ 5 hydroxyphenyl) - pr opi onat e,
n-tetradecyl -3-(31,5" -di - tert-butyl-4'-hydrxophenyl)-propionate,

1, 6- hexanedi ol - bi STHS- S ymeht - derdompdytd dedrytch iximuenyl ) - pr opi onat e,
1, 4- but anedi ol -bis-(3-(3,5-di-tert-butyl-4- hydr oxyphenyl ) - pr opi onat e,
triethyl ene gEgrmaldeby@g-reaotive nitrogen includes, for example,
(3-tert-butyl-5- nethyl-4 hydr oxyphenyl ) - pr opi onat e) ,

tetrakis- (neth??eﬁepg yamide_ geSimyt (bul yp-B-alanine polymer

Eﬁ?;?’:\ﬁ:’ﬂi@?t%@ SE L 8ERGT rbnyP) Bi-Lbi oMgi 68y et 19 OF the polymer, of
10-

R B O e

yrop!onyl heXoqEEPILRTA, ' Sep Mol shPL T VR b sence o g, e

N N -bi s (3- (3 Boflb1hee! - Byt il péalanmeyéégesygmsfoizanefgph '3 byt g1 ne,

N-sal i cyl oyl - 20 sallcylldenehydra2|ne N-salicylo )an1no 1,2, 4-

triazole and Mnmllbméias(3pé§ §- dfbuhé|c6polymer, of a prlmary amide
- hydr oxyphenyl) propi onyl oxy) et hyl ) oxyam de.  These anti oxi dants can be

used singly ouniin,cobbahatdobyopolymeripiingr aoeyeanidehem iParticul arly
preferable are 25 triethylene glycol-bis-(3-(3-tert-butyl-5-nethyl -
hydr oxyphedyl flepivptomet withndthetr wkngl ( menhbypeenén3the presence of
a metal alcoholate, (iii) a polymer obtained by
ﬁolymerizing acrylamide or its derivative, or
acrylamide or its derivatiﬁe and other vinyl monomer in
the presence of a radical polymerization catalyst, and
15 (iv) an amide compound.
Examples of the polyamide resin (i) are nylon
4-6, nylon 6, nylon 6-6, nylon 6-10, nylon 6-12 and
nylon 12 and copolymers thereof, preferably nylon 6/
nylon 6-6/nylon 6-10 copolymer and nylon 6/nylon 6-12
20 copolymer. The P-alanine polymer or B—alanine
copolymer (ii) can be produced by the process described
in JP-A-63-118328 or JP-A-3-234729. The polymer (iii)
can be produced by the process described in JP-A-3-
28260. Examples of the amide compound (iv) include
25 those produced from an aliphatic monocarboxylic acid,
an aliphatic dicarboxylic acid, an aromatic

monocarboxylic acid or an aromatic dicarboxylic acid

and an aliphatic monoamine, an aliphatic diamine, an



:(3 5 -di-tert-butyl-4'-hydroxyphenyl) propi onat e- met hane.

The polyner or conpound cont ai ni ng
ﬁornaldehyde-reactlve nitrogen includes, for exanple,

(i) a polyam de

resim, (ii) a [err]-alanjne polyner - 9c6ntaining 1,4-10 mlli noles, per
g of the polyner, of 5.a primary am de unit, obtained by polynerizing.
acryl am de orartmatieci Mehoa®ing dheapresenseiofdbamithal Prefataiohel ate, or
a [err]-al ani ne copol ynmer containing 1.4-10 - mlli noles, per g of the
copol ymer, of spepi fiar gxamplies of theiamidéteémpdung pbvynerezing
acrylamde or its 10 derivative with other vinyl nononer in the presence
of a neta;e@rzbh§t9§§1C(a¢1§ anpde ynekeaby hi abeipyacid apillgneri zi ng
acrylam de or its_derivyative, acrylamde or_its deriyvative and

ot her vi nyl nﬁﬁBﬁ%?n?ﬂlamlnefﬂésb?%Eéﬁc%cb@ AMi@a; cREXPBey e eR8Ti on

catal yst, mde ¢ of the
ol yan de bestiapintaiisfntit ‘SctaiBRtER | srhelensaiaming SRGTBHC 6. 10
nyl on 6-12 an on B h o] referably nylon 6/
nyl on 6- 6/ny|%ﬁlg TﬁﬂégpoFéﬁ%?ggﬁ %@#%%Eé§%£P§%86gi§8 %% a%bpolymar The

[err] - al ani ne,poyyaReaokn| RELH; 8HRL1B%cia fif88) YR xf 11D be produced

by t he process scri

diamine-stearic acid amide) and sebacic acid amide.

Particularly preferable as the polymer or compound

10 containing formaldehyde-reactive nitrogen are nylon 6-

6, a P-alanine copolymer having particle diameters of

10 um or less, preferably 6 um or less, ethylene-

diamine-distearic acid amide and ethylenediamine-

dioleic acid amide.

15 The formic acid-capturing agent has a

function of neutralizing and capturing the formic acid

which accelerates the decomposition of polyacetal.

The formic acid-capturing agent includes, for

example, (i) an amino-substituted triazine,

{11) a

20 cocondensate of an amino-substituted triazine and

formaldehyde and (iii) a hydroxide, inorganic acid

salt, carboxylate or alkoxide of an alkali metal or an

alkaline earth metal.

Examples of the amino-substituted triazine

25 include guanamine (2, 4-diamino-sym-triazne), melamine

(2,4,6-triamino-sym-triazine), N-butylmelamine, N-

phenylmelamine, N,N-diphenylmelamine, N,N-

diallylmelamine, N,N’,N”-triphenylmelamine, N-



dn JP-A-63-118328 or JP-A-3-234729. The polymer (iii) can be produced
by the process described in JP-A-3- 28260. Exanpl es of the am de
conmpound (iv) include 25 those produced froman aliphatic nonocarboxylic
aci dz an aliphatic dicarboxylic acitl an aromatic nonocar boxyl i c
acid or an aromatic dicarboxylic acid and an aliphatic nonoam ne, an

al i phatic di agkBByld8Mmelamine, N,N’-dimethylolmelamine, N;R¢,N~- aronatic

nonoam ne or an aromatic diam ne. Preferable speci fic exanples of the

am de conpoundrimgihglelmel asinal ybesteguanamihd &P} dedisheaovyb-ol eic acid

am de, et hyl enedi am ne-di stearic acid am de, hexanethylene- 5

di am ne- di st ephepyacsumabnriezirehy| 2néddaamnrodbometbyl-symei d anmi de,

et hyl enedi am ne-di eruci c aci d am de, xyl yl enedi am ne-di erucic acid

ani de, di (xyl jréagine, 2gfzfiamigechrbututrayantaéfzang. séb4cic acid am de.

Particular%y pr.ef erabl e as thexgolyner or conpound _10 contai ni ng

f or mal dehyde- Fé8BE PO RPERBYLAXYr EYRyFERhaGLINe, 2. 8-d2aMepPTO5PYRPRE-

copol yner havin%_ganticle m or | ess greferably 6
e r’

[orrmor | esEviabRspafad. ‘2 1 uraniRo-rovelprevult S sloing®
A S o S L R
formc acid perciftelspncelrehdife,t De4daeBRPOBLENPACOEYROL¥2EEE AL,
2-oxy-4,6-diamino-sym-triazine and N,N,N',N’-.
10 tetraCyanoethylbenzoguanaﬁine.
Examples of the cocondensate of an amino-
substituted triazine and formaldehyde include a
melamine-formaldehyde polycondensate.
Examples of the hydroxide, inorganic acid
15 salt, carboxylate or alkoxide of an alkali metal or an
alkaline earth metal include a hydroxide, carbonate,
phosphate, silicate, borate, carboxylate or alkoxide
of sodium, potassium, magnesium, calcium or barium.
The carboxylic acid of the carboxylate
20 includes a saturated or unsaturated aliphatic
carboxylic acid having 10-36 carbon atoms. The
carboxylic écid may be substituted with a hydroxyl
group(s). The saturated aliphatic carboxylic acid
includes capric acid, laufic acid, myristic acid,
25 palmitic acid, stearic acid, arachic acid, behenic
acid, lignoceric acid, cerotic acid, montanic acid,
melissic acid, ceroplastic acid, etc. The unsaturated

aliphatic carboxylic acid includes undecylenic acid,



.The fornic aci d-capturing agent includes, for exanple, (i) an
am no-substituted triazine, (ii) a 20 cocondensate of an am no-substituted

t.ri azi ne and f ormal dehyde and (iii) _a hydroxide, inorganic acid

salt 7 carboxyl ate or al koxi de of an alkdl “netal or an al kal i ne earth
nmet al . Exanpl es of the am no-substituted triazine 25

i ncl ude guanasletee (ac#d dielaidiSydeild, azgw)lei®laide erucic acid,
(2,4,6-triam no-symtriazine), N butylnelamne, N phenyl nel am ne, N,
N- di phenyl nellamaseidi; &&id, soxbit ladindl dmmel id,a¢idN' -Timgleiny| nel am ne,
N - 10 - met hyl ol el am ne,

N, N' - di met hyl a1l alinelemi ol apNd, arachideniy|atifl ofowlobehzvgifdnan ne
(2, 4-di am no- 6- phenyl -symtriazi ne), 2,4-diam no-6-mnethyl-sym

triazine, 2, 5tRaehc RpidyieSSmtriazine, 2,4- 5

di am no- 6-benzyl oxy-sym.triazine,_ 2,4-di am ng-6-but Qxy-. symtriazine,
2, 4- di.ani m- 6- cycl ohexﬁh%ﬁiq’?’éaﬁ ﬁé}cdluaggs the methoxides,

2, 4- di am no- 6 ro-symiriazi 2.4-di am no- 6-

mer capt o- sym?@%}g}(ﬁeﬁ' g&ilé di %]?(3&%? a‘#i’%‘gé 21{[/% VAl nné?tals )

2- oxy- 4, 6-di am no- sym tﬁf@gérégaof@cgf\l,%g\ée I\Ec’_mg(]é;?pcfid'cafptt ring

t et racyanoet hyl benzoguanam ne. es o e cocondensate

of an am no- agentsURSEihetflihé! agi el ARthd Of FBh&RIMPIE NCl ude a
polycondensate, particularly a melamine-formaldehyde

10 polycondensate soluble in hot water; and a calcium
carboxylate (e.g..calcium laurate, calcium stearate or
calcium behenate), particularly a calcium carboxylate
containing 1-50 ppm of calcium ion.

The weathering (light-resistant) agent is

15 preferably a benzotriazole type substance, an oxalic
anilide type substance or a hindered amine type
substance. The benzotriazole type substance includes,
for example, 2-(2'-hydroxy-5'-methylphenyl)benzo-
triazle, 2-[2'-hydroxy-3,5-di-tert-butyl-phenyl) -

20 Dbenzotriazole, 2—[2'-hydfoxy-3,5—diisoamylpheny1)-
benzotriazole, 2—[2'—hydroxy—3,5-bis—(a,a- _
dimethylbenzyl)phenyl]-2H-benzotriazole and 2-(2'-
hydroxy-4'-octoxyphenyl)benzotriazole. The oxalic
anilide type substance includes, for example, 2-ethoxy-

25 2'-ethyloxalic bisanilide, 2-ethoxy-5-tert-butyl-2'-
ethyloxalic bisanilide and 2-ethoxy-3'-dodecyloxalic
_bisanilide. These substances can be used singly or in

combination of two or more of them. The hindered amine



~§elaﬁine-fornaldehyde pol ycondensat e. Exanpl es of the
hydr oxi de, inorganic acid 15 salt, carboxylate or al koxi de of an al kal
netal or an al kaline earth netal i %Iude a hydroxi de, carbonate,
phosphate, silicate, borate, carboxylate“r al koxide of sodi um
pot assi um magnesi um cal ci um or barium ' The carboxylic acid
of the carboxtyyee esuldfkamod utlesl Waat 4dratetbxy -2k F-at ed al i phatic
carboxylic acid having 10-36 carbon atons. The carboxylic acid nay be
substituted vietrameghybxiperidiney dhpgtsgarankoxatinifeddal i phatic
carboxylic acid I ncl udes, capric acid,_ lauric acid, nyristic acid, 25
pal nitic aci dcet¥ameilyRiRver e 4R 1BeHoA 2.2, 6. 8id, |ignoceric
acid, cerotic acid, anic acjd, nel issic acid,.ceroplastic acid,
e The unsarertrbet IS Tngr BELES . 4SRN TR S | o st tndecy ot &
aci d, oleic acid -elaidjc acid .cet | c.acid, erucic acid,
brassi dic 5aci E?tg%tp%?lﬁyggar%e,r:}ﬁi% i Cigk%?r&z,oglr%g%gi, 6’aé: acid, linolenic
aci d, arachi dppj ' Lokj.c_acjC S reljc acid, etc. 5

P4t aﬁ&é&%@{%ﬁ&ﬁe 4q'netho>é¥ 3O &

The al koxi de 1 ncl udes oX1 des, ho¥1des, etc. of the

above- nent i oneg pB@k By piperidine, 4-sESEEFIGRNE0F, éMgse Tormic
aci d- capturi ng
tetramethylpiperidine, 4-cyclohexyloxy-2,2,6,6-
tetramethylpiperidine, 4-benzyloxy-2,2,6,6-

10 tetramethylpiperidine, 4-phenoxy-2,2,6,6-
tetramethylpiperidine, 4-(ethylcarbamoyloxy)-2,2,6,6-
tetramethylpiperidine, 4-(cyclohexylcarbamoyloxy) -
2,2,6,6-tetramethylpiperidine, 4-(phenylcarbamoyloxy)-
2,2,6,6-tetramethylpiperidine, bis(2,2,6,6-tetramethyl-

15 4-piperidyl)carbonate, bis(2,2,6,6-tetramethyl-4-
piperidyl)oxalate, bis(2,2,6,6-tetramethyl-4-
piperidyl)malonate, bis(2,2,6,6-tetramethyl-4-
piperidyl)sebacate, bis(2,2,6,6-tetramethyl-4-
piperidyvl)adipate, bis(2,2,6,6-tetramethyl-4-

20 piperidyl)terephthalate, l,2—bis(2,2,6,6-tetramethy1—4—
piperidyloxy)ethane, «,0’-bis(2,2,6,6-tetramethyl-4-
piperidyloxy) -p-xylene, bis(2,2,6,6-tetramethyl-4-
piperidyl)tolylene-2,4-dicarbamate, bis(2,2,6,6-
tetramethyl-4-piperidyl)hexamethylene-1, 6-dicarbamate,

25 tris(2,216,6-tetramethy1—4¥piperidyl)benzene-l,3,5—
tricarboxylate, tris(2,2,6,6-tetramethyl-4-

piperidyl)benzene-l,3,4—tricarboxy1ate, etc. These



:5genfs are nel am ne; a nel am ne-forml dehyde pol ycondensat e,
particularly a nel am ne-formal dehyde 10 pol ycondensate sol uble in hot

wat er; and a cal ci um car boxyl at e (ﬁpg. calcium |l aurate, calcium
stearate or cal ci um behenat e), particul arly a cal ci um carboxyl at e
cont ai ning 1-50 ppm of cal ciumi on. The weat heri ng
(1ight-resisthimjeceamine thpersibsttaiges dmnze nised|single eubst ance,
an oxalic - anilide type substance or a hindered am ne type :
subst ance. ' Theomeirat Fomzef Wy por Subse sk cthemr| uddre use Ogoﬁﬁh%xarrpl e,
2-(2'-hydroxy-5' - et hyl phenyl ) benzo- triazle,

2-[2' - hydr oxyRSRZREF 13201 B -PHRFANCe 20 thetiaAptlide type
2-[2' - hyd -3, 5-dii I PR ..D tri I :
215 oo WY g ik LRGBS snine i

i me z - ol e an - - .
hydrox¥-4ﬁ§og%%§€%%%%%l%%2%@%%%%%ég%é. The oxalic ani l i de type

bst i ncl udes, f et =3 '+ | ¢ bi ilide,
subst ance i ncl udes OrTﬁéwﬁsﬁfomﬂl%&gﬁlféedé)g(aéﬂc i sanilide

2- et hoxy-5-tert-butyl-2"- t I sani and

2-et hoxy- 3' - dorlgsHbDXahi fatty abidani| kdery These ssbstanges can be used
singly or in conbi nation of two or nore of them The hindered am ne

- 12 - t YOy SxPaleyTent Nglyess, 4afcelofin 2cdmbond having an
t etranet hyl pi peridi ne, 4-stearoyl oxy-2, 2,6, 6-
average polymerization degree of 10-500 and a silicone
10 oil.

As the alcohol, a monohydric alcohol or a
polyvhydric alcohol is used.

Examples of the monohydric alcohol include
octyl alcohol, capryl alcohol, nonyl alcohol, decyl

15 alcohol, undecyl alcohol, lauryl alcohol, tridecy;
alcohol, myristyl alcohol, pentadecyl alcohol, cetyl
alcohol, heptadecyl alcohol, stearyl alcohol, oleyl
alcohol, nonadecyl alcohol, eicosyl alcohol, behenyl

~alcohol, ceryl alcohol, melissyl alcohol, 2-hexyl-

20 decanol, 2-isoheptylisoundecanol, 2-octyldodecanol, 2-
decyltetradecanol, and 2-latyvlstearinalcohol.

As the polyhydric alcohol, a polyhydric:
alcohol having 2-6 carbon atoms is used. Examples
thereof are ethylene glycol, diethylene glycol,

25 triethylene glycol, propylene glyvcol, dipropylene

glycol, butanediol, pentanediol, hexanediol, glycerine,



.t etranmet hyl pi peri di ne, 4-acryl oyl oxy-2, 2,6, 6- t et r amet hyl pi peri di ne,
4- (phenyl acetoxy)-2,2,6;6- 5 tetranethylpiperidine, 4-benzoyloxy-2,2,6,6-
t.et r amet hyl pi peri di ne, 4-nmet hoxy-2, 2, 6, 6- t et r amet hyl pi peri di ne,

4- st earyl oxy-2, 2, 6, 6- t et r amet hylpilderi di ne, 4-cycl ohexyl oxy-2, 2, 6, 6-
tetranethylplperldlne 4- benzyl oxy-2,2,6,6- 10 tetranethylpiperidine,

4- phenoxy- 2, debf&cerlnelEﬂfiﬁ&¥é§%iﬂé“”ﬂh¥éﬁtol erythritol,

4- (ethylcarbanoyloxy) 2,2,6, 6- tetranethylplperidine,

4- (cyclohexylpem&&emwﬁhv@ﬁel, aral® th ¥, Geileivcinet-hyl iqler isbniei tan,

4-( phenyl car banoyl oxy) - 2,2,6,6-tetranmet hyl pi peri di ne,

bi s(2, 2, 6, 6- tsorieehydnd MaEnnyeel perdtlyl dast atrglyhydric alcohol
bis(2,2,6, 6-tetranethyl -4- pi peri dyl ) oxal at e,

bi s(2, 2, 6, 6-teetepeedyfran them ks pgegedly| ) mal onat e,

bi s(2, 6-t et ramet hyl

bi s(2, g§3tetranethyﬂhf fattY[ﬂ%iél%ﬁhﬁseegéggijc acid, lauric

bis(2,2,6,6-tet th -

L S b (2. 5. ettty aeie” Beinithd SHER oedfe acia, 12-

et bo b G Eefe e dn i € 4EE, Madhic acid) IEAGMQAER 1Y Bre.

bi s(2,2,6, 6- 130not&t @NBEIY! -dePbPRL h%&%&m&e&&é Grdl £8¢ hamat e,
R

2,
2
2
S
[
2

bi s( 2,
25 tris(2,2, tetramet L47pi peri enzene-1,

tr|Carb0Xy|at§c1&r'§é£® 1§s@1éeééﬁ&9téwé 4-The fatty ac1d includes
pi peri dyl ) benzene-1, 3, trlcarboxylate etc. These

10 unsaturated aliphatic carboxylic acids, and examples
thereof- are undecylenic acid, oleic acid, elaidic acid,
cetoleic acid, erucic acid, brassidic acid, sorbic
acid, linolic acid, linolenic acid, arachidonic acid,
propiolic acid, stearolic acid and natural fatty acids

15 containing the above acids or mixtures thereof. These
fatty acids may be substituted with a hydroxyl
group(s).

As the fatty acid ester, an ester of the
above fatty acid is used. Preferable fatty acid esters

20 are those obtained from.a fatty acid selected from
palmitic acid, stearic acid, behenic acid and montanic
acid and a polyhydric alcohol selected from glycerine,
pentaerythritol, sorbitan and sorbitol. These fatty
acid esters may or may not have a hydroxyl group(é).

25 That is, these fatty acid esters may be monoesters or
diesters or triesters. The remaining hydroxyl group(s)

may be blocked with boric acid or the like. Preferable



- 13- hi ndered am ne type substances can be used singly or in
conbi nation of two or nore of them The use of the benzotri azol e type
substance or the oxalic anilide type substance in conbination with the
hi ndered amine type 5 substance is prefk?able. The rel easant
(lubricant) includes an al cohol, a fatty acid, a fatty acid ester, a
pol yoxyal kyl eagafibyes! ofathel ehtycagpauadtbavang glycerin@ver age
pol ymeri zati on degree of 10-500 and a silicone 10 oil. As
t he al cohol, monopahwdtaceal ghpokrineadipalmpobybydgigcarinbol is used.
Exanpl es of the nonohydric al cohol include octyl al cohol, capryl -
al cohol , nonykriapbednikatedecglycesinegl mohokteandteyl gavcehone Iauryl
al cohol, tridecyl al cohol, nyristyl alcohol, pentadecyl alcohol, cetyl
al cohol , heptéééé?ﬁréFé@h§ﬂ¥C§Fé§?yFré$§6ﬁ6ﬁte®I§}Ycerlnealcohol nonadecyl
al cohol , egcosyl %|§5h0| behenyl glcohol % al, cohol , nelissyl

, heW?Po e n&@@angﬂYCQrF§8hgﬁ ?Pﬁgﬁﬁﬁdegé 6FT1B€oct yI dodecanol ,

al cohol

2- d | | d 2-1 | | h
polyhydrigcgl %Fggégggryﬂgnggln%t °§%§§hgggﬁ§$lnal§c§r HFbon atonsA?st ©

used. Exa”p'e& gptahB%%eoélgEérﬁthE?gﬁoﬂkéﬁ? db%hﬁ&%?gﬁh?

triethylene glyc propy I propy
pent anedi ol , HE%%E%@hQEategl%@ﬁ%h@?ythrltol dipalmitate,

pentaerythritolltripalmitate, pentaerythritol

EL¥Eutanedlol

10 tetrapalmitate, pentaerythritol monostearate,
pentaerythritol distearate, pentaérythritol
tristearate, pentaerythritol tetrastearate,
pentaerythritol monobehenate, pentaerythritol
dibehenate, pentaerythritol tribehenate,

15 pentaerythritol tetrabehenate, pentaerythritol
monomontanate, pentaerythritol dimontanate,
pentaerythritol trimontanate, pentaerythritol
tetramontanate, sorbitan monopalmitate, sorbitan
dipalmitate, sorbitan tripalmitate, sorbitan

20 monostearate, sorbitan distearate, sorbitan
tristearate, sorbitan monobehenate, sorbitan
dibehenate, sorbitan tribehenate, sorbitan
monomontanate, sorbitan dimontanate, sorbitan
trimontanate, sorbitol monopalmitate, sorbitol

25 dipalmitate, sorbitol tripalmitate, sorbitol
monostearate, sorbitol distearate, sorbitol
tristearate, sorbitol monobehenate, sorbitol

dibehenate, sorbitol tribehenate, sorbitol



- 14 - di gl ycerine, triglycerine, threitol, erythritol,

pentaerythritol, arabitol, ribitol, xylitol, sorbitan, sorbitol and
mannitol. At |east one pol yhydric alcoh& selected fromthemis used.

5 & The fatty acid includes cap fcacid, lauric acid, nyristic
acid, palmtic acid, stearic acid, 12- hydroxystearic aci d, arachic
aci d, beheni cnaimndmtanatel,l ngd'BrUQi adimbn tesedts @nscisprbitelani ¢ aci d,

mel i ssi c acid, ceroplastic acid, etc. The fatty acid includes 10
unsat ur at ed dGiNeRGEANAS- bo@’!el cfaetct.Yd§01ah@Sé>@a”rrmlvé>§e hydnopdeof are

undecyl enic acid, oleic acid, aci ceto] eic erucic

aci d, brassi @OURIS, iSrigre) cg?ﬁdd Wltqq'haqré% Iqrn(')'—l%énqtlkz?cl d,

ar achi doni ¢ aci |oI|c roli,c aC|d a natural fatty
2erde (15 connindes ehdns e dets e&at%rgée’%%neeaf ity

aci ds may e & 'éfgé’idoé’&% P SBH PG 50762 . 9 Jeatty acid As
the fatty aci an es ot a ove y acrd 1's used.
Preferable f %éﬂex@'éﬁr@%@r&edz%ﬁ{gqﬁ f&sqrp%m%tff&m&r fRld ¥raci d

sel ected from palmtic acid, stearic acid, behenic acid and nontanic

acid and a pglortwy & rdeohol sel ected from gl ycerine,
pentaerythritol, sorbitan and sorbitol. These fatty

As the polyoxyvalkylene glycol, there are a
first group compound, a second group compound and a
10 third group compound. The first group compound is a
polycondensate of an alkylene glycol monomer and
includes, for example, polyethylene glycol,
polypropylene glvcol, polyethylene glycol and
polypropylene glycol. The polymerization degree of the
15 first group compound is preferabiy 5-1,000, more
-preferably 10-500. The second group compound of the
polyoxyalkylene'glycol is an ether formed between the
first group compound and an aliphatic alcohol and
includes, for exaﬁple, polyethylene glycol oleyl ether
20 (the number of ethylene oxide polymerized: 5-50),
polyethylene glycol cetyl ether (the number of ethylene
oxide polymerized: 5-20), polyethylene glycol stearyl
ether (the number of ethylene oxide polymerized: 5-30),
polyethylene glycol lauryl ether (the number of
25 ethylene oxide polymerized: 5-30), polyethylene glycol
'tridecyl ether (the number of ethylene oxide

polymerized: 5-30), polyethylene glycol nonylphenyl



'écid;esters may or may not have a hydroxyl group(s). 25 That is, these

fatty acid esters may be nonoesters or diesters or triesters. The
rr-emai ni ng hydroxyl group(s) may belglocked with boric acid or the

| i ke- Preferable - 15 - exanples of
the fatty acid ester are glycerine nonopal mtate, glycerine

di pal mtate, gtlyeer(trize number i phleildtene ghxyicks | prel ynproisteshr aZt-e],OQg)I ycerine
di stearate, glycerine tristearate, glycerine 5 nonobehenate, ycerine

di benenate, gy@epohgethylene |M@¢ﬂat@ct)g1MYhee¢hﬁibnﬁ¥h%mfgoe@ ycerine
di nont anat e, glycerlne tri npnt anat e, pentae thritol nmonopal m tate,
pent aeryt hri t®f %F%%.%Q%a@%@de polyfer ket 129 - t rihe thitzd group

pentaerythritol 10 ate, aerythritol, nnnostearate
pent aeryt hri t%‘Pm%‘?‘é?%a‘? t ‘hi ﬁﬁni?ﬂe 9lycqliig &p f3Eer

pont acryt i1 1 Eprhed r@%&ﬁé‘%rzkztgo%%ﬁaerif% “%W } R ori o T4
pentaeryl irt { Qtots! & &%@&%tz?nd%%ffﬂé’fhfé%“t SRR il e,

pentaerythrit nont'anat e ent aer yt t ri m)nt anat e,

FRSE L st g e 0 mrsdo v 5
- number of ethylene oxide polymerized: 2-30),

polyethylene glycol monostearate (the number of

10 ethylene oxide polymerized: 2-50) and polyethylene
glycol monooleate (the number of ethylene oxide
polymerized: 2-10). Of three polyoxyélkylene glycols,
the first group compound is preferred.

The olefin compound having an average
15 polymerization degree of 10-500 is an olefin compound

constituted by at least one kind of the olefin units

represented by the following general formula:

1|*3
-(CHZ(I:)](_ (I)

Ry

wherein R3 and R3: are each selected from the group

consisting of a hydrogen atom, an alkyl group, an aryl
20 group and an ether group and may be the same or

different, and k is an integer of 10-500. The alkyl

group . includes, for example, an ethyl group., a propvl



:20 pnonostearate, sorbitan distearate, sorbitan tristearate, sorbitan
nonobehenat e, sorbitan di behenate, sorbitan tribehenate, sorbitan
mononont anat e,- sorbi tan di nontanate, sorhjtan trimontanate, sorbitol
nonopal mtate, sorbitol 25 dipalnitaté} sorbitol tripalmtate, sorbito
nonost earate, sorbitol distearate, sorbitol tristearate, sorbito

nonobehenat e, gsoumj talbutyl girdahematieexsbrdrdup, tan betimnaterowor A t ol

- 16 - nononont anat e, sorbitol dinontanate and sorbitol

tri nont anat e. A9%el fareyp ack dlawrel gwroue, Fydresyl grougrand(a) is (are)
bl ocked with boric acid or the |ike i ncludes. a_boric acid ester of a
gl yceri ne-f at ${PaEY H 9B0URSst or TR RIWVL QYR JmAludeso7hor exgmRkefatty

L SIS RS Sl SRS O ol 20 o, ™2,
Pirst oroup comauney reney Srefit B RRSRe RN HAgHn et Grooel monomer
alycol . pol yeltaTRned oy aary oeArY R a ARl qroup P B4 S1PE
pol ymeri zati ogrg@9t eerRE &ter group includes, for example, an ethyl

ether group, a propyl ether grdup and a butyl ether

group.

10 - The preferable olefin units are those olefin
units represented by the following formulas (II) to
(IV):
polyethYlene unit

—(CH2CH2)k— (II)

polypropylene unit

I
-(CH2CH)k- (III)
15 hydrogenated 1,2-polybutadiene unit
ﬁzﬂs
-(CHyCH) - (IV)

wherein k is an integer of 10-500.
The olefin compound usable in the present
invention may be a compound constituted by one kind of

the above-mentioned olefin units, or a compound



15 ffrst group conpound is preferably 5-1,000, nore preferably 10-500.
The second group conpound of the pol yoxyal kyl ene glycol is an ether
f.ormed between the first group conmpound and an aliphatic al cohol and
i ncl udes, for exanple, polyethylene ngé%i'bleyl ether 20 (the nunber of
et hyl ene oxi de polynerized: 5-50), pol yet hyl ene gl ycol cetyl ether
(the number ofogbbytEPEd by tWdi 88 ROFYMRIndedsf Ssfd, o POt et iyl €ge gl yco
st earyl et her (the nunber of ethyl ene oxide polynerized: 5-30),

pol yet hyl ene ghgceolef tnir gbmpdined nanecbdusbest diut@d, efby| €xempke deby

pol yneri zed: 5-30), polyethylene glycol tridecyl ether (the nunber of
et hyl ene OX|d901Yeth$beyaEum19d and 309 lypodyet éyé emei gs ycodlabiny| phenyl

- 17 et her (the nunber of ethyl ene oxide polynerized: 2-100) and
pol yet hyl ene gPyeewndsthapheays kieck @@m@lm%eaztructum ex hy| epreibxi de
polynerlzgg: 4- 501 The third group npound_of the polyoxyalkylene
gl ycol is An €SPe Yerf%Fﬁﬁﬁt%E?mééﬁ %l%%l&%ﬁ%%@??léﬁetbﬁy%%? B3 the first
group conpound and a fatt i ncl udes, for exanple,

Dol yet hyl ene CopBerAaeraraLes Yonghe B preﬁ%ﬂ%e’rn%?mé{"ﬂ?rene oxi de

I d: 2-30 hy| t h nb f
00 Sthyl ene oxi de pol yn%%f’é’%y@ﬁ 3G el oot RS o fEE M e ©
monool eat e (tT?n@&gbgﬁrﬂétﬁ£gy£§nﬁrgfégfed rather than a graft

copolymer structure. The monomer constituting the

10 olefin compound includes, for example, olefin monomers
such as ethylene, propylene, l-butene, 2-butene,
isobutylene, l-pentene, 2-pentene, 2-methyl-1-butene,
3-methyl-l-butene, 2,3-dimethyl-2-butene, l-hexene, 1-
heptene, l-octene, l-nonene and l-decene, etc. and

15 Qdiolefin monomers such as allene, methylallene,
butadiene, 1,3-pentadiene, 1,4-pentadiene, 1,5-
hexadiene, etc.

The olefin compound used in the present
invention may be a compound obtained by copolymerizing

20 two or more of these olefin monomers and diolefin
MONOMErs .

When the olefin compound is a compound
obtained by polymerizing a diolefin monomer, it is
_ preferable to reduce the carbon-carbon unsaturated

25 Dbonds of the compound as low as possible by an ordinary
hydrogenation method before using it in the present
polyacetal resin composition, so that the composition

can have improved thermal stability.



«bolynerized: 2-'10). O three polyoxyal kyl ene gl ycol s, the first group

conpound is preferred. The ol efin conmpound havi ng an aver age:
15 pol ynerization degree of 10-500 is an ol efin conpound constituted
by at |east one kind of the olefin unit2® - represented by the follow ng
general formul a: [err] wherein

Rlerr] and Rierr], are ®ashastefd esblivnpiidst i degree IC@Bitddd ng of a
hydrogen-atom an al kyl group, an aryl 20 group and an ether group and may
be the sane ovlefin uniteremstind ing stlee oleEgercadpdrd s Ihe al kyl
group includes, for exanple, an ethyl group, a propyl

- 18 - gr20®, prefexably olp;360 hevgre prrferaimlwca@t1f ougthen kX decyl
group, a lauryl group, a cetyl group and a stearyl group. The aryl

group includess $®Rlesanpran 10, Bhonkerd-pelplur I Heny?bHe§ | group, a
benzyl group, 5 _a,p-octyl phen idgrou ,_a -nongﬁ§henyl roup, benzyl
group, a -byf??%%%&ﬁ# Eﬁi&é%e %114 r AP Xy i Te c%#od%beThe
ether group 'ﬂgi&gﬁfliéfrogxgﬂglébmﬁghf%{g% is adversely affected;

and the mold is easily stained. When k is larger than

500, the initial lubricity of the composition is

greatly reduced.

10 As a preferable olefin compound, an ether
group-modified olefin compound may be used. The ether
group mentioned herein is constituted by a polyvalkylene
oxide unit represented by the following general formula

(V) :

—- '? 0-)y- (V)
Rgi/ x
15 wherein Ry and R4}, which may be the same or different,
may be bonded to the same carbon atom or the different
carbon atoms and are each selected from the group
consisting of a hydrogen atom, an alkyl group and an
aryl group; x is an integer of 2-6 and y is an integer
20 of 1-1,000. The polyalkylene oxide unit constituting

the ether group is preferably the same as the

polyalkylene oxide unit constituting one end of the



-et her group, a propyl ether group and a butyl ether group. 10

The preferable olefin units are those olefin units represented by the
following fornmulas (I1) to (rv): pol yet hyl ene unit '
[err} pol ypropyl ene unit =~ 21 15 hydr ogenat ed

1, 2- pol ybut adi ene ‘uni t C2H5

-(CH2CH) k- polyacetal (#e8in molecwWherst ntHe igrederithtregsim of 10-500.

The ol efin conpound usable in the present i nvention may be a conpound
constituted byorpeesitiwh ofin view hef adioy eslnehiirieo nerbprafyt roflirnides, or a
conmpound ' .- 19 - constituted by two
or nore kindscompesitiehefin units. The ol efin conpound may be
constituted, for exanple, by . pol yet hyl ene units and pol ypropyl ene

units. Oefin conpdthdst Hegang) Al biw@ableodd e esfture or a graft

5 invention is dimethylpolysiloxane or a diﬁethyl
polysiloxane derivative in which the methyl groups of
dimethylpolysiloxane are partially replaced by at least
one selected from the group consisting of hydrogen, a
phenyl group, a halqgenated phenyl group, a halogenated

10 alkyl groups and the like. These polysiloxanes are
silicone oils with no intermolecular cross-linking
structure. These silicone oils can be used singly or
in combination of two or more of them. Preferred as
the siiicone 0il are dimethylpolysiloxane or a

15 copolymer of dimethylsiloxane with methylphenyl-
siloxane, the both having an average polymerization
degree of 1,000-5,000. The average polymerization
degree is more preferably 3,000-5,000. The'above
copolymer preferably contains 1-20 mole % of a

20 methylphenylsiloxane unit.

The one member selected from the group
consisting of an reinforcing agent, an electroconduc-
tive material, a thermoplastic resin and a thermo-
plastic elastomer, usable in the present invention is

25 used in an amount of 0.1—60 parts by weight per 100
parts by weight of the above-mentioned polyacetal resin

composition. When the amount is less than 0.1 part by



5 copol ymer structure are also included in the olefin conpound

according to the present invention. As to the structure of
the ol efin conmpound, a | inear structure is preferred rather than a
copol yner structure. The nondéder constituting the 10 olefin
conpound i ncl udes, for exanple, ol efin nononers such as et hyl ene,
1-weigne, Robdf@ieion effésObufytBaemerbeeni enshtdinedt ene,

graft

pr opyl ene,

2- met hyl - 1- but ene, 3-nmethyl - 1- but ene, 2, 3-di net hyl - 2- but ene, 1-hexene,

1- hept eWbenlthet emeynt - hsneoee abkad - 6@ ceaet s eby . wanght 15thiéol ef i n
nmononers such as allene, nethylallene, but adi ene, 1, 3-pent adi ene,

1, 4- pent adi enpropesties inhexadtiviepossessed by the polyagakabl eefhn
conmpound used in the present . i nvention may, be a conmpound obtai hed by
copol yneri zi ngre2ueeeesr andr dt8f thaswal ofkePal kbriokBr SouREed: ol BRFR

nononers.

VWhen.t he ol efjn conpound,is_a conpouynd
obt ai ned By pBEYREFi SPRECACHE 4RSS FREnBROKE, 9oPED; 45 aescpiBed By e 1o

reduce the car?
possi bl e by an

pr esent

POt yacet al pESta; £POPOR! QentOLhERlaLE s OIRER LA LE

have i nproved thernmal sta

- 10

15

20

25

filler, a glass fiber, glass beads and a carbon fiber.

-The inorganic filler includes talc, mica,
wollastonite, asbestos, clay, bentonite, diatomaceous
earth, a ceramic fiber, rock wool, etc. Talc and
wollastonite are particularly preferred.

The inorganic filler, the glass fiber, the
glass beads and the carbon fiber has been preferably
subjected to a surface treatment with an emulsion of a
silane coupling agent-containing polyurethane. The
silane coupling agent is preferably an aminoalkylsilane
such as 7—aminopropyltrimethoxyéilane, Y —aminopropyl-
triethoxysilane, 7—(N-aminbethyl)aminobutyl—
triethoxysilane, Y- {(N-methylethyl (N-aminoethyl)amino-
iminobutyltriethoxysilane, bis-y-N-propyldiethyl- |
aminopropyldimethoxysilane, bis-B-(N-
aminoethyl)diethoxysilane, B-N—ethylamiﬁoethyl;
trimethoxysilane, Y -propyl{(N-aminoethyl)aminotri-
methoxysilane, P-N-ethylaminoethyltri-B-
methoxyvethoxysilane or the like.

The isocyanate compound constituting the

urethane of the polyurethane emulsion is preferably a

g?égﬁéggnsggégkgéﬁ%ggﬁggggbonds of the conmpound as | ow as

h met hod before using it in the

can



- 20/- The average pol yneri zation degree k of the olefin

units constituting the olefin conpound is 10- 500, preferably 15-300,
nore preferably 20-100. \Wen k is s | er than 10, the long-term

| ubricity of the 5 resulting polyacetadl” resin conposition is reduced, the
nol dability of the conposition is adversely affected, and the nold is
easi |y st ai nedonvWehléwing| dijeocysmate sudinoasthexameéthwlehebricity of the
conposition is greatly reduced. 10 referable olefin

As
coLrpound, an ‘éiﬁ%@cyéna‘@EOEbYﬁa@?f@éHSWEmﬁtznzb@%‘?ﬂ%yztlﬁka‘:Jsed. The y
et her group, ment i oned, herein is con tltq%e ys@ pol yal kyl ene oxi de
uni t represen?gau%ge?ﬁe ?b??ﬁ%?ﬁ@tﬁeh€¥§fa?% t4-dip ?Qg_me hane g1y
15 vt Harcle i 18!y Y SR B bkt satmaps, ideron, ey
h | d . | St . | kyl
or oup.and an L 8QLARAELD i cchy PRIRLELE 0Pl BoNRR0NP T B0RRL- B2 Y

of 1-1, 000. T@?iEBE%QﬁK%é?“ﬁy&fé@éduﬁ§iyféﬁét&iyébEﬁanate bhecgther group
is preferably the same as the

like; or an aromatic polyisocyanate such as 2,4-
toluylene diisocyanate, 4,4'-diphenylmethane
diisocyanate, xylyvlene isocyanate, p-phenylmethane

10 isocyanate, naphthalene-1,5-diisocyanate,
triphenylmethane triisocyanate, polymethylene
polyphenyl isocyanate or the like.

The polyhydroxy compound constituting the

urethane of the polyurethane emulsion includes a

15 polyester obtained from a carboxylic acid (e.g. adipic
acid, sebacic acid, maleic acid or dimer acid) and a
hydroxy compound (e.g. ethylene glycol, propvlene
glycol, butylene.glycol or trimethylolpropane); a
polyol in which an alkylene oxide (e.g. ethylene oxide,

20 propylene oxide or tetrahydrofuran) is added to a diol
formed by the ring opening of the above alkylene oxide
or to a polyhydric alcohol (e.g. glycerine, neopentyl
glycol, trimethylolpropane or sorbitol); and an
unsubstituted polyol such as ethylene glycol; propylene

25 glycol, butylene lecol, hexamethylene glycol,
trimethylolpropane, trimethylolethane, glycerine,

1,2,6-hexanetriol, pentaerythritol or the like.



:pol yal kyl ene

-21- pol yacetal resin nolecule of the present resin conposition,
view of the sliding property of the conmposi tion. The

silicone oil
a di net hyl

di met hyl pol ysi | oxane aras pard iedldot ror@ranedt iwe atatesdsil, an aeetsel ect ed
fromthe group consisting of hydrogen, a phenyl group, a hal ogenated

oxide unit constituting one end of the

in

usabl e in the present 57 Merition is di et hyl pol ysi | oxane or

pol ysi | oxane derivative in which the nethyl groups of

phenyl group,bladkl cyenettald pavier kot amuanssl afidenhels ivged Thelee

pol ysi | oxanes are

silicone oils with no internolecular cross-|inking

structure. THRERCEFPGRRMCHIVE @arPde hikadk simg@sekprably one durbingat i on of
two or nore of them Preferred as the silicone oi] are

di met hyl pol ys¥iakhRepricle 16 AT AN BAY IR & | 1B&aR swifpce

A L P L
H00:E-80R Jhe ghous, o iSR! YIRRRISE" ARLYe Sptpalns 1-20

e one nenber

. preferably 3,
nole % of a

henyl’sil'oxane URi 1~

selected fromipe SEQUPo as DEPNSASESASE fbn a0 FE0 O RT £10® FASPImoAd,

el ectroconduc-

10

15

20

25

Such a carbon black includes, for example, Toka Black
#4500 (DBP absorption: 230 ml/100 g, a product of Tokai
Carbon Co., Ltd.), #450 #3750 (DBP absorption: 245 ml/
100 g, a product of Mitsubishi Chemical Industries,
Ltd.), ketzen Black EC (DBP absorption: 480 ml/100 g, a
product of Lion-Akzo Co., Ltd.) and Brintex XE2 (DBP
absorption: 370 ml/100 g, a product of Degussa). The
metal used in the metal powder or the metal fiber is
iron, nickel, eopper, silver, stainless steel or the
like.

The thermoplastic resin includes a polyolefin
resin, an acrylic resin, a styrene resin, a
polycarbonate resin, an uncured epoxy resin, etc.

The polyolefin resin includes a polyolefin,
an olefin—vinyl compound copolymer, and their
modification products. The polyolefin includes, for
example, a high-density polyethylene, low-density
polyethylene, polypropylene, polvbutene-1 and‘poly-4—
methylpentene-1. The olefin-vinyl compound copolymer

includes, for example, 'a copolymer between an olefin



Aivematerial, a t hernopl astic resin and a therno- pl astic el astoner,
-usable in the present invention is 25 used in an anount of 0.1-60 parts by

wei ght per 100 parts by wei ght of e above-nenti oned pol yacetal resin
conpesition. Wen the anobunt is less thdrm 0.1 part by

- 22 - wei ght, no addition effect of the menber is obtained. When
the anount | ssumr ead FetrhyblCerpar tscdpy Merigghtiquttéree or th dpéed isesd ianherent |y
possessed by the polyacetal resin are reduced and its thermal
stability is Viguer exPmeau Siqlerffervigofistdaaiatsy tHavabdarmat®up i s
descri-bed by C|t|n t he specific exanples. - The
reinforcing dRRHE an Bt g dirtdhacrylate, écryal%}lésrsl]fq'ber gl ass

beads and a The .i nar.,gani c f||| i ncl udes

talc, mca, Q‘%ttﬁgl fl be]tr)rﬁ‘i}éer'as“b%@?%syl qigyl Thite Jd?f‘?alceous
earth, a c AL nflé(?lfdlcatofé(n Wlau&l$- théf A pose f_p n?esrt pnite are

;
partlcular y preferre nor ganic % he gl ass

fiber, the  one 099 feals g hanc s @s;of@@rpexe&lm qfanehly 15

subjected to a sur reat ment S|on Tane coupling
agent - cont ai ni S ao! Yali@h h?é"epeﬂ-cﬁ&de or StHENS 6O U 'é‘.lglc?vﬂaiﬁe is preferably

an am noal kyl si |l ane such as [err]-am nopropyltrimethoxysil ane,
[err]-am noprggolefin resin to have a polar group such as carboxyl
group or the like added thereto. They, for example,
10 include polyolefin resins having added thereto an
unsaturated organic acid such as maleic acid, itaconic
acid, acrylic acid, methacrylic acid or the like; an
anhydride of unsaturated organic acid such as maleic
anhydride, itaconic anhydride, citraconic anhydride or
15 the like; an ester of unsaturated organic acid such as
monomethyl maleate, methyl acrylate or the like; an
amide of unsaturated organic acid such as fumaric
monoamide, acrylic amide or the like; an imide of
unsaturated organic acid such as itaconic imide or the
20 1like; polystyrene; a styrene copolymer; polymethyl-
methacrylate; Among them, low-density polyethylene
having grafted thereon polyst?rene or a styrene-
aérylonitrile copolymer is particularly preferred.
As the acrvlic resin, any of an methacrylic
25 acid ester homopolymér and a methacrylic acid ester
copolymer can be used. A homopolymer of an.alkyl

methacrylate having 1-6 alkyl group carbon atoms is



striethoxysilane, [err]-(Nam noethyl)am nobutyl- 20 triethoxysilane,
[err]-(Nnethylethyl (N am noet hyl ) am no- I m nobutyl tri et hoxysil ane,
bis-[err]-N-propyldiethyl - aninoprggyldinethoxysilane, bis-[err]-(N
am neet hyl ) di et hoxysi |l ane, [err]-N et hyF3am noet hyl - tri met hoxysi | ane,
[err]-propyl (N-am noet hyl )am notri- 25 nethoxysil ane,

[‘err]-N- et hylmra feratdty ldrid d @yollymethyl meithecrstlamey did prartdreutlle iy ke.
The i socyanate conpound constituting the ur et hane of the pol yurethane
emul sion i s pwffemidd. a As the methacrylic acid ester copolymegd,-

non-yel | owi ng diisocyanate such as hexanet hyl ene di i socyanate, |ysine
di i socyanat e, theng fasd ke ssed a weanglverer dtedaethde, hydrated 4
, 4- di phenyl net hane . diisocyanate, dicyclaghexyl dinethyl nethane, p,p'- 5
di i socyanat e, CRRTMAAT AR QS RSB AKY § SPRGTHE ates fFesyanat e,
Bg?;?tsggyﬁl y]le‘eéfﬁ]ﬂéyioc,o?t&atcear rqﬁ P?SeH% Icnlarkei. orE a jatraoréaotploclymer
To" 1 socyanate MR crelafe EEIALG A i B 48R MR e hane
The. pol yhydr GBSt Sons T R ey e R ol v et hane
enul si on inclpElefeéh methyl methacrylate and an alkyl acrylate
having 1-6 alkyl group carbon atoms. As the acrylic
10 resin, there can also be used a graft copolymer
obtained by graft-polymerizing, onto a homopolymer or a
random or block copolymer both of an alkyl methacrylate
having 1-6 alkyl group carbon atoms, an alkyl
methacrylate or acrylate having 1-6 alkyl group carbon
15 atomé, preferably an alkyl acrylate having 1-6 alkyl
group carbon atoms. A particularly preferable graft
copolymer is one obtained by graft-polymerizing an
alkyl methacrylate having 2-6 alkyl group carbon atoms
or an alkyl acrylate having 1-6 alkyl group carbon
20 groups, onto the main chain of polymethyl methacrylate,
a random or block copolymer between methyl methacrylate
and an alkyl acrylate having 2-6 alkyl group carbon
atoms, or a fandom or block copolymer between methyl
methacrylate and an alkyl acrylate having 1-6 alkyl
25 group carbon atoms. The acrylic resin further includes

a multi-phase polymer consisting of a rubbery core and

a methacryvlic acid ester polymer shell. The monomer



.15 pol yester obtained froma carboxylic acid (e.g. adipic acid,

sebacic acid, maleic acid or dinmer acid) and a hydr oxy conpound (e.g.
et hyl ene gl ycol, propyl ene gl ycol , butylene gl ycol or
trimethyl ol propane); a pol yol |n‘mﬁ|ch an al kyl ene oxide (e.g

et hyl ene oxi de, 20 propylene oxide or tetrahydrofuran) is added to a diol
formed by theuditg @pent i1toing tha o ahkyddane ididfle configdted

pol yhydric al cohol (e.g. glycerine, neopentyl gl ycol ,

tri met hyl ol prapsmes csuciords tmlad ek an soprenss Wisiotagreshepandltisuch as
ethyl ene glycol, propylene 25 glycol, butylene glycol, hexamethylene

gl ycol , lxkemtatyd dbgobamlauemthwmgetm@llgmmqum carbon
1,2, 6- hexanetrlol pentaerythritol or the liKke.
- 24 - atoms, 'sygh (3t eltick raioHdls | @m%@@yl%ﬁcd@w

bl ack, a netal powder or a netal_ fiber.is used el ectroconducti ve

carbon bl &k § 25&r B G RRATY atesr%‘[?“’ﬁéﬂ'ﬁ’@ﬂe FBAE s or one
having a | arge rfa 5 ar and a wel | -devel.oped chain structure, nore
preferably - on@“—‘i;’i}? 3&:}‘%1 bu'ﬁiﬁsepﬁ?‘?fé‘?“é?res (78 é?%a‘ﬁee Singlv ik Y to as
Forexanpl o, SomSLAFEEl of Uil BF S 08 ST, “250 i 1100 g, & pr oduct
of Tokai 10 Carbon COThé—téi:ﬁrerf@%éﬁf%.%c(l%é‘m%ﬂﬁ%nezﬁf’ m /

poly (0-methylstyrene), a styrene and/or a-methyl-

10 styreﬁe-acrylonitrile copolymer, a styrene and/or oO-
methylstyrene-acrylonitrile-butadiene terpolymer or
tetrapolymer, etc.

The polycarbonate resin is derived from an
aromatic dihydric phenol, an alicyclic or aliphatic

15 hydrocarbon having two hydroxyl groups in the molecule,
or a mixture thereof. The aromatic dihydric phenol
includes, for example, 2,2-bis(4-hydroxyphenyl)propane,
2,2-bis(4-hydroxy-3, 5-dibromophenyl)propane, 2,2-bis(3-
bromo-4-hydroxyphenyl } propane, 4,4'-dihydroxydiphenyl

20 ether and 4,4'-dihydroxydiphenyl sulfide. The

~alicyclic hydrocarbon having two hydroxyl groups in the
molecule includes, for example, 2,2-bis(4-hydroxy-
cyclohexyl)propane, 2,2-bis(4-hydroxy-3,5-
dibromocyclohexyl)propane, 2,2-bis(4-hydroxycyclo-

25 hexyl)butane, 4,4'-dihydroxydicyclochexyl ether and
4,4'-dihydroxydicyclohexyl sulfide. The aliphatic

hydrocarbon having two hydroxyl groups in the molecule



inO,g, a product of M tsubishi Chem cal I|ndustries, - Ltd.), ketzen

Bl ack EC (DBP absorption: 480 nl/100 g, a product of Lion-Akzo Co.,
Ltd.) and Brintex XE2 (DBP absorptlgn 370 m /100 g, a product of
Degussa). The 15 netal used in the met & powder or the netal fiber is

~iron, nickel, copper, silver, stainless steel or the i ke. .
The t her nopl aigicludess, rEomaxedgsies, [Aol3r-@refpanediol r dsidrbwraraadiydli ¢ resin,
a styrene resin, a 20-polycarbonate resin, an uncured epoxy resin, etc.

The pol yol ef iand €lsi 6rher@dnettiola pol yol ef i n, an ol efin-vinyl conpound
copol ynmer, and their modi fication products. The polyolefin includes,
for exanpl e, a hi @ﬁ@mr&ﬂf@éﬁwwm qa@\,\/h@e@twne%by

pol yet hyl ene, pol ypropyl ene, pol ybutene-1 and y-4- met hyl pent ene- 1.
The ol ef i n- vilfﬁﬂ S SRl Loy mkove compey (sss) wigh Bhaggene $%opol yner
bet ween an. ol - 25 - such as

et hyl ene, 5 (é%RQﬁﬂyl QﬁﬂPQﬁethe Ilke and a vinyI conpound such as

vi nyl acetate vi nyl [ e, t acryl ate,
acrylonitrile, buty V|nyI |so fﬁéﬂ% ny %E Cé?%%r the like. 5

o' o st el %%% WES, st BTG [onct 0
to allow the gxamples thereof are 2-ethylhexyl glycidyl ether, 2-
methyloctyl glycidyl ether, lauryl glycidyl ether,
10 stearyl glycidyl ether, behenyl glycidyl ether, |
ethylene glycidyl ether, polyethylene glycidyl ether
(the number of ethylene oxide units: 2-30), propylene
glycol diglycidyl ether, polyethylene glycidyl ether
(the number of propylene oxide units: 2-30), neopentyl
15 glycol diglycidyl ether, 1,6-hexanediol diglycidyl
ether, glycerine diglycidyl ether, glycerine
triglycidyl ether, bisphenol A diglycidyl ether,
sorbitan monoester diglycidyl ether, pentaerythritol
triglycidyl ether, pentaerythritol tetraglycidyl ether,
20 diglycerine tetraglycidyl ether and é condensate of
cresol novolaé and epichlorohydrin (epoxy equivalents:
100-400, softening point: 20-150°C).
The thermoplastic elastomer is used to
improve impact resistance (e.g. Izod impact strength) -
_ 25 and includes a polyurethane elastomer, a polyester
elastomer, a polystyrene elastomer and a polyamide

elastomer.



;ﬁolxolefin resin to have a polar group such as carboxyl group or the
| i ke added thereto. They, for exanple, 10 include polyolefin resins having

added thereto an unsaturated organic, acid such as maleic acid, itaconic
acid, acrylic acid, nethacrylic acid or the i ke; an anhydrlde of
unsaturated organic acid such as nmaleic anhydride, itaconic anhydride,
citraconi ¢ anhydri de orThdSptoheuréetieananebsseomed imshidesttddose gani ¢ aci d
such as nononet hyl- nal eate, nethyl acrylate or the like; an am de
of unsat ur at edbbagaadcbrctambinhngsaf unathane asnbavdnsegnentrylic anide or
the like; an imde of unsaturated organic acid such as itaconic imde

or the 20 I|Rbta96?§sb¥r§ﬁ§6tan§t?r@héseébén9ﬁ§r(epgiyﬁeﬁhyl
met hacryl at e. | ow-, densi t ol yeth grafted
Uher eon’ pol ysfyPBAAY SREEhapg; ShesocyEnBEr) Sonke £1 ToiCUGOPYRETL s

particul ar

e hneryi & BEBhahE8iisocyanase) wirRaraoivEs EKZ'@??F “gtfya gny O "
copol yrer - cangbg lsed; AcBOURBPhYIBReOk19008) Kkha, as HeLBRETYI ate having

1-6 al kyl group carbon atons
preferred andsagﬁehxrreahzsbweghawahale(ésgpabéwet %h.éne adppgtersed. As

the nmethacrylic acid ester copol yner, there can be used a copol yner
obt ai ned by polybutylene adipate) or a polyether diol (e.g.

polypropylene glycol or polytetramethylene glycol). Of

10 these polyurethane elastomers, particuiarly preferable
is a polyurethane synthesized from 4,4'-diphenylmethane
diisocyanate, tetramethylene glycol and
polyvtetramethylene glycol.

The polyester elastomer includes those

15 obtained by combining polyester as hard segment, such
as polyethylene terephthalate, polybutylene
terephthalate, modified polvethylene terephthalate,
polyethylene-butylene terephthalate or the like and a
polyether as soft segment, such as polypropylene

20 glycol, polytetramethylene glycol or the like. Of
these polyester elastomers, particularly preferable ére
a polybutylene terephthalate-polytetramethylene glycol
block copolymer and a polyethylene-butylene
terephthalate-polytetramethylene glycol block

25 copolymer.

The polystyrene elastomer includes those

obtained by combining a polystyrene as hard segment



féopQFynerizing two or nore al kyl methacrylates having 5 1-6 al kyl group

carbon atons, particularly a copol yner bet ween net hyl nethacryl ate and
an al kyl methacryl ate havi ng 2-6 al group carbon atons or a
copol yner bet ween net hyl nethacrylat® and an al kyl acryl ate havi ng

1-6 al kyl group carbon atonms. As the acrylic 10 resin, there can al so be
used a graft andopl gsea soft sbgmened dydieanétppbymererieigqg, onto a
honopol ynmer or a random or bl ock copol yner both of an al kyl

met hacryl at e polybhtendgeneconl kgly gsoppesal bon athydrogenateg|diene

met hacryl ate or_acryl ate having 1-6 al kyl groug carbon 15 atons,
preferably anpglkvﬁraéﬁygatbYﬁ§99ﬁ§ale@ Bp ¥bu adle@@o@b carbon atons. A

particularly g Sferable i copoly one optai ned by
graft- polyner YrRgIgRatEd DAY YYFOREER brylgfeth$§?n8° %t%fﬁ?? group car bon

onto the nai neLRETRYSFS poPRBt Ry ke raErgrarale 458G PaNISRYsF 8Tk
COpol YTEr bet WEEpIPLEYbyBehIBELY LS 1ymer. 20, BpBlYKL PR AL e having 2-6

al kyl group c , Or a random or nmer between

met hy! %;Bﬁ@{;éha{:édaﬁglﬁﬁué‘é&iénécbibékecBﬁ&Wﬁe} 6 alkyl 25 group

carbon atoms. The acrylic resin further i1ncludes a nulti-phase polyner
consi sting of a rubberyThergodfdnide eBPaSBSHEEN YhéTudés dieséer pol ymer

shel | . The nononer
obtained by combining a polvamide as hard segment, such

10 as nylon 6, nylon 6-6, nylon 6-10, nylon 11, nylon 12
or the like and, as a soft segment, a polyether (e.g.
polypropylene glycol or polytetramethylene glycol) or a
polyester (e.g..polyethylene adipate or polybutylene
succinate). Of these polyamide elastomers,

15 particularly preferable are a nylon 6-polypropylene
glycol block copolymer and a nylon 6—polytetfamethylene
glycol block copolymer.

The gigment usable in the present invention
is used in an amount of 0.01-5 parts by weight per 100

20 parts by weight of the above-mentioned polyacetal resin
lcomposition. When the amount is more than 5 parts by
weight, the resulting polyvacetal resin composition has
remarkably deteriorated thermal stability. The pigment
includes an inorganic pigment and an organic pigment.

25 The inorganic pigment refers to one generally used for
coloring of resins and includes, for example, zinc

sulfide, zinc oxide, titanium oxide, barium sulfate,



P 27" - units constituting the rubbery core include conjugated

di enes such as butadi ene, isoprene, chloroprene and the l'i ke; and

al kyl acrylates having 2-8 al kyl group ?rpon atons, such as et hyl
acrylate, propyl acrylate, butyl 5 acr§ ate, cycl ohexyl acryl ate,

2- et hyl hexyl acrylate and the |ike. These nononers can be used singly
or in cdniriamatiediloof, timwrooxigies ofl tir@emrine, cobalt bluelhe styrene
resin includes polystyrene, pol y(a- nethylstyrene) a styrene and/ or
[err]-methyl -51mrsﬁ®memnylaomatrrhqr@q:m®m t.aastp}w@rpéloerrm;' or a-

met hyl styrene-acrylonitril e-butadi ene terpolynmer or tetrapaol yner, etc.

The pol ycar bé¥d S36 n s arabice @G hddt - Carb&‘br]i;&ﬁ rdlwl@%enol

an alicyclic.,ar ali tic droc rbon havi n dr oxyl roups in the
ol ccut o Blagk el hn, Hlasicor T etaing bl SHaRRAIE

I ncl udes, 4- ydro eny.

2, 2-bi s(4 y&’rté@é}g!% sztgfocg% erﬁi; proé&n%é ]f?cg"{)éoé}(l%e type, diazo

br ono- 4- hydrqﬁﬁﬁp iﬂﬁ&gﬁﬁp &%Qﬁ
4, 4" - di hydr oxy |phenf? g&f?ﬂ%g,_ﬁ%ﬁﬂ? I cyclic’ é?ocar on]haV|ng t wo

hydroxyl gr OURFHd N none ECWhB e e e@fmi i®:digo
2, 2-bi s(4- hydroxy- oy cycl ﬂci)}r?exyl pr opane, 2, 2-bi s(4 hyderX)?3 5-

di br onocycl ohg)xyd,) eadivhe &y ?dﬂy;@ﬂrrm(y@)gé JLO-phtXaldwadiduit ane,
4, 4" - di hydr oxydi cycl ohexyl ether and 4, 4" - di hydr oxydi cycl ohexyl
sul fide. The wfpgphatc.

10 The polyacetal resin composition of the
present invention may contain other additives such as
nucleating agent, thermosetting resin and the like in
such amounts as not to impair the intended effects of
-the present invention.

15 The present resin composition can be molded
by a method such as hot-runner molding or the like, in
which a resin to be molded is required to have high
thermal resistance, and is suitable for use in tape
recorder, video tape recorder (VTR), keyboard switch,

20 gear, cam, roller, side board, cam gear, key system,
chassis, switch board, etc. The present resin
composition is particularly suitable for use in outsert
or insert molding and gas injection molding, in which
precise dimension and excellent dimensional stability

25 are required.

The present invention is hereinafter

described in more detail by way of Examples and



thydr,ocar bon having two hydroxyl groups in the nolecul e
- 28 - I ncl udes, for exanple, 1, 3-propanediol, 1,4-butanedi ol and
%, 6- hexanedi ol . The pol ycarponate resin can be obtained by
reacting one of the above conpound(s) Wi phosgene or 5 di phenyl

car bonat e. As the uncured epoxy resin, a nono- or

pol yf unct i ondfornppaca tehte deramgaltesie iBowsseat pridiemassent inveiami es

t hereof are 2-ethyl hexyl glycidyl ether, 2- met hyl octyl gl yci dyl
ether, |auryligyinRs destrirted therei®aryl glycidyl ether, behenyl glycidyl

ether, et hyl ene gl.yci ether onetherne glycrq§7 et.h (the
nunber of ethyl ene oxi Jﬁ{ O3ISyr FpyAnEh PP arey| cd‘lelﬁ?’gﬂ y& dyl

et her, polyet ene gl yci dyl ether (the nunber of propyl ene oxide
units: 2- 30) ?ﬁﬁt 1 15 glycol diglycidyl ether, 1,6-hexanedi ol
di gl yci dyl

tri gl yci dy? et he(rat hgrrsr;%{eélngﬁeéﬁi g %E‘Y?ﬁqwetnﬁeg{rke metgﬂ sordb an ‘honoest er

di gl yci dyl ﬁfémlfggnéggcégwEéfdows triglycidyl ether, pentaerythrito

tetragl yci dyl I gl'ycerine tetraglycidyl ether and a condensate
of cresol novol ac and epi chl orohydrin (epoxy equival ents:

100- 400, softening point: 20-1500). The thernopl astic

el astoner is Pskgadetal oligomer content

Ten grams of a polyacetal resin composition

sample was placed in an autoclave. Thereto was added

10 100 ml of a 15% agueous methanol solution adjusted to
pH 10 with ammonia water. The mixture was subjected to
an extraction treatment at 120°C for 4 hours. When the
mixture temperature decreased to 1Q0-80°C, the mixture
was filtered to remove the solid polymer. The filtrate

15 was allowed to stand at room temperature (10-30°C) for
24-48 hours. The resulting white precipitate was
collected by centrifugation and weighéd, and the weight
was converted into ppm by weight. In Examples, each
acetal oligomer was measured for number-average

20 molecular weight Mn at 40°C by GPC using two HFIPSOM
columns, hexafluoroisopropanol as a solvent and SHODEX
RI as a detector, and their Mns (PMMA-reduced) were as

low as 5,000 or less.

~Comonomer content of polyacetal oligomer
25 A polyacetal oligomer was measured for proton

NMR spectrum by the method described in JP-A-6-34583



‘i npr.ove i npact resistance (e.g. lzod inpact strength) 25 and includes a
pol yur et hane el astoner, a pol yester el astoner, a polystyrene el astoner
and a pol yam de el ast oner. ' - 29 -
The pol yur et hane el astomer incl udes those ~  obtai ned by combining a

uret hane as hard segnent obt ai ned by reacting a diisocyanate (e.qg.

4,4 - di plesyhirethantcsl | BRayaay ecol, 4.44 - di cyrhe hesydnomer met hane
di i socyanate) with a glycol (e.g. ethylene gl ycol or tetranethyl ene

gl ycol) and, esntesoféof thespgleatetal pol ygster whelgiangitgpolyelhyl ene
adi pate or pol ybutyl ene adi pate) or a polyether diol (e.g.

pol ypr opyl enedgtorbined podytehe spleseyvedcogpkcatrga of the t hese

pol yur et hane el astoners, particularly_preferable i s a pol yurethane
synt hesi zed fPBRIGLATTHRPRAHIIRRE hated exPrepsedciafietar tertr e byl ene
gl ycol and pol yt et r aget hyl ene_gl yco . . . _The pol yester
el ast oner ?nc?Ela%ge%{ﬁo?;’él‘g%Su%b‘E%i ‘ﬁ‘gd}{%"yh%%%? PR PpotyEsfer as hard
segnent, such as pol yet hyl ene terephthal ate, pol ybutyl ene
terepht hal ate, nodified pol yethyl ene terephthal ate,

pol yet hyl ene-pypyl-ene teneghthal ate or the like and a pol yet her as
soft segnent, such as pol ypropyl ene

Five grams of a polyacetal resin composition
sample was hydrolyzed in 15 g of 1 N hydrochloric acid,
and the fluorine content was measured by the use of a
10 fluorine ion meter (HORIBA N-8F) and expressed by ppm

by weight.

Flowability
Each sample having a composition shown in
Table 1 was molded by the use of a molding machine
15 using a spiral die of 1 mm (thickness) and 6 mm
(width), under the following molding conditiomns, to
measure the length of the sample filled. The
flowability of the sample was expressed by the flow
length (mm).
20 Molding conditions:
Cylinder temperature: 200°C
2

Injection pressure: 980 kgf/cm

Die temperature: 80°C

Thermal stability

25 - An obtained sample was molded into a test



20 glycol, polytetranethylene glycol or the like. O t hese pol yester
el astoners, particularly preferable are a pol ybutyl ene

ter epht hal at e- pol yt etranet hyl ene gl ycol 3 bl ock copol ymer and a

pol yet hyl ene- but yl ene terephthalafe-%orytetranethy!ene gl ycol bl ock

25 copol yner. The pol ystyrene el astoner includes those
obt ai ned by codsicsi by &heolget pfeae 3asuhardmpadiegt machine whose .

- 30 - and, _.as a soft segnment, a diene polyngr (e.g.  polybutandiene
or pol yi sopref¥)LigAex keapegansredwasenet at gaoy@er e. ghikydrogenat ed

pol ybut adi ene or. _, h ro%Fnated pol yi soprene). O these polystyrene 5

el astoners, pAPLOdtlar LReEEWaEaBrEESHEE, apBRYd MR HesidencepbligBut adi ene

bl ock I .and a | ystyrene- hydr ogenat ed pol ybut adi ene bl ock
cogglyﬁgfé y”?&ln@.untgﬂ ¥ﬁé SGI§5ﬁ?3§(§9ag?ggﬁrtPnéPB&§§ PRosBE

obtai ned by c l.n L de as hard segnent, such 10 as nylon 6,
nyl on 6-6,gny%%%%Gbﬁ%F%n%ﬁ%ﬁgg%f nyl on 12 or the Iike and, as a soft

segnent, a polyether (e.g. pol ypropyl ene gl ycol or polytetranethyl ene
glycol) or a pol yester (e.g. polyethyl ene adi pate or pol ybutyl ene

succi nate) . Ohxbh@3@shalyanigesehast ayRhE; on}5Ral EiGHLIL! ¥ Preferable are
a nyl on 6-po|9%%%%%Tgﬁ5_ﬁ_HkL5F%E6T_Bg%ER_gﬁ%ﬁryﬁﬁT‘aﬁg‘a_ﬁyIon
6- pol yt et r amet(bpheaeison)
A 5-liter kneader.having two blades, provided
with a jacket through which a heat medium could be
10 passed, was kept at 65-90°C. Thereinto were fed 2 kg
of trioxane, 1.14 ml of methylal (a molecular weight
modifier) and 75 g of 1,3-oxolane (a comonomer). To
the mixture was added 8.0 x 107% to 2.0 x 1073 mole,
per mole of the mixture, of boron trifluoride-diethyl
15 ether, and polymerization was started. In the
polymerization, the inflow of water and oxygen present
in the atmosphere was minimized. Twenty minutes later,-
methylal was added in an amount of 1,000 parts by
weight per 100 parts by weight of the obtained polymer
20 (polyacetal resin), to conduct stirring and washing at
20-60°C. Thereafter, the contents in the kneader were
washed with acetone, foliowed by drying, to prepare
samples of different oligomer contents and diferent
.fluoriné contents. To each sample as base polymer were
25 added, as additives, 0.3 part by weight of triethylene

glycol-bis-(3-tert-butyl-5-methyl-4-hydroxyphenyl) -



gl ygol bl ock copol yner. The pignent usable in the present

I nvention Is used in an anpunt of 0.01-5 parts by weight per 100 20
parts by weight of the above-nentioned pol yacetal resin conposi tion.
When the anpbunt is nore than 5 parts by35 - weight, the resulting

pol yacetal resin conposition has . remarkably deteriorated thernal

stability. Tfﬁ:dﬁﬂ&?&\{e, 0.1 IFHUGRS Al dHtOTgay CB-FHIQHFEQ'Ie and an organic
pi gnent. 25 The inorganic pigment refers to one generally used for

col oring of respeBme, i0Cd ustess HPrwedHDISE FAT®ium st&dddtgle, zinc

oxi de, titanium oxide, bariumsulfate, -
31 - titaronysimimg i IHromxiple, cal ¢ nanmaiome, ambals gdtte, bya sintered
pi gnent, a carbonic acid salt, a phosphoric acid salt, an acetic acid
sal t, carbon wtiaht eferlyeemwine mincestearate apath axk. tiheragwldning pi gnent
includes 5 pignents of condensed azo type, isoindoline type, diazo

type, nondazoreSie, CAMROS HelnD 2 s y§] erlted dey (Jranulat kgpaising yhone
type, quinacridone type, thiojndigo type erylene type, dioxazine
type, phthaloEV%Rﬁ$E}£% exyijideriand Mepsured for ﬁ#ﬁﬂ?ﬁﬂi&ﬁ%ﬂ%ﬂdresin

e el car Mg et TR s T ST EETh S HE i Tapie 175 ST

Example 7 (present invention) and Example 9
{comparison)

10 To the base polymer of Example 5 (present
in&ention) was added the oligomer having a molecular
weight Mn of 4,700, obtained from the measurement of
acetal oligomer content, and the mixture was used as a’
new base polymer. To each of these new base polymers

15 were added the same additives as in Example 1 (present
invention). Each of the resulting resin compositions
were subjected to granulation and measured in the same

manner as in Example 1. The results are shown in Table

1.

20 Examples 10 and 11 (comparison)

Polymerization was conducted in the same
manner as in Example 1 (present invention) except that
the amount of the comonomer 1,3-dioxolane was changed
to 18 g (Example 10) or 280 g (Example 11). To each of

25 the resulting base polymers were added the same



“sucph-anounts as not to inpair the intended effects of t he present

I nvention. 15 : The present resin conposition can be nol ded by
a met hod such as hot-runner nol ding or 5 e like, in which a resin to be
nolded is required to have high t e [ resistance, and is suitable for
use in tape recorder, video tape recorder (VIR), keyboard switch, 20
gear, cam read&Erivesdashdar Examplhegdar, Haeh sfsttéwry resultdhgssiesinsw tch
board, etc. The present resin conposition is particularly suitable for
use in out serompositdonsnaere sukdiacd edh ¢ oggs anmjlettionn amdl dieaguried whi ch
preci se dinension and excel |l ent dinensional stability 25 are required.

The present iiAv&hg Games MeenEmast én Exampdesdri b&Ws Fesvlesdéssi | by way

of Exanpl es and ) - 32 - Conparative
Exanpl es. Howd®™ ihdahl&sdnt invention is not restricted thereto.
In the follow ngs, % and ppmare by weight in all cases. 5

The terns and neasurenent nethods used in Exanpl es are as fol |l ows.

Pol yacet alg O|E';&&@ri Cl%t(ﬂtm;a;:i;;n) Ten grans of a pol yacetal resin

conposition
Polymerization was conducted in the same

manner as in Example 1 except that the amount of boron
trifluoride-diethyl ether was changed to 4.0 x 10-6
mole. To the resulting base polymer were added the

10 same additives as in Example 1. The resulting resin
composition was subjected to granulation and measured
in the same manner as in Example 1. The results are

shown in Table 1.

X e 13 omparison

15 Polymerization was conducted in the same
manner as in Example 1 except that the comonomer was
changed to ethylene oxide and the amount of boron
trifluoride-diethyl ether complex was changed to 8.0 x
1072 mole. To the resulting base polymer were added

20 the same additives as in Example 1. The resulting
resin composition was subjected to granulation and'
measured in the same manner as in Example 1. The

results are shown in Table 1.

Example 14 (comparison)
25 To the base polymer of Example 6 was added



-sanpte was placed in an autoclave. Thereto was added 10 100 ml of a 15%
aqueous net hanol solution adjusted to pH 10 with ammoni a water. The

m xture was subjected to an extractiqgn treatnent at 120[err]C for 4
hourss. \Wen the m xture tenperature3 eCreased to 100-80[err]C, the

m xture was filtered to renove the solid polyner. The filtrate 15 was
all owed to stehd aligonst tshpeinédr Eréd O [meadyerait of 24-48 hours. The
resulting white precipitate was col |l ected by centrifugati on and

wei ghed, and pbkyaeegal oligomer cooweened amd ceppm df wee ghesultmidkxanpl es,
- each acetal oligoner was neasured for nunber-average 20 nol ecul ar

wei ght Mh at MbRewnr¢Vay &Sl @ ng ReW bﬁ@Mym&rcolm the same

hexaf | uor oi sopropanol as a so| vent and SHODEX as_a detector and
their Ms (Pl\mﬁa?‘éﬁ‘é@%’a'&smﬁel%sExamP]r%m?' a%e‘\‘seo%n‘?ﬁ‘c‘l:%@ The  Conpnoner

content of_ pol i goner A pol yacetal oligonmer was
‘measur ed f%r ¥ gﬁs arehﬁ??@%eﬁ rL@Ph§ the met hod described in

JP- A- 6- 34583 _ - 33 - (Asahi Chem ca
| ndustry Co., Ltd.). The conononer content of the polyacetal oligomner

was quantltatt¥ s 15dg§ern1ned fromthe observed peak area of the
predet er m ne a xpressed as nolar ratio of
To the base polymer of Example 1 (present
invention), Example 8 (comparison) or Example 14
(comparison) were added the same additives as in
10 Example 1. Thereto was (were) added a compounding
agent (s) shown in Table 2. -Each of the resulting resin
cmpositions was subjected to granulation and measured

in the same manner as in Example 1. The results are

shown in Table 2.



‘5 ethyl ene oxide units to nethyl ene oxide units.
Five grans of a pol yaceta
15 g of 1 N hydrochloric acid,

by the use of a 10 fluorine ion neter

by wei ght .
conposition sho

machi ne 15 usi
- under the follo
sanple filled.
length (mMm). 20
tenperature: 20
kgf/cnferr]
stability 25
- 34 -.
—
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[

resin conposition
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Fl uori ne cont ent
sanpl e was hydrolyzed in
and_the fluorine content was neasured

| BA N-8F) and expressed by ppm
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‘pi ece by the use of a 3-ounce nol di ng machi ne whose cyl i nder
tenperature was set at 220[err]C. In this nol di ng, there was neasured
a maxi mum resi dence tine (min) unti]. silver streak(s) began to appear
on the 5 test piece surface. 'Efghﬁ1es 1-6 (present invention) and
Exanpl e 8 ( colpat+-soty b—--terrreager—havhng two

bl ades, provided Wi thl a jacket thrlough mhlch a heat.hedlunlqould be
10 passed, was kept_at _65-90[err]C. Thereinto were} fed P kg of
trioxane, 1.14 ni ¢f smetchy| ab (a frobecylar m@'g%t v mofdif i er) lard 75 g
of 1, 3-oxol ane (a ¢o @ef)S To | 2 th8 miAt wals Sadded 8. 0 ﬁ 10-6 to
2.0 x 10[err] mole| &8~ pker nol elof tHe nixtjure, .of| boroh 2
trifluoride-diethyl] £1% e}fher, and pollynerigati on was stharted. | B the
pol ymeri zati on, thg—Tnftowof—wat g —anmg—oXyggn preseft rm—tHe —
at rosphere was miniim zgd. {fwenty i nutgs | at ar, met hyl al wag added in
an anount of 1,000]|parédss by o meoght ger 10@DpartSbe Ae1ght qf the

obt ai ned pol yner :LOE. (ﬁyac&t al fesi n){, —t 0 dortduct k8 rr ng and [washi ng at
20-60[err] C Therede ,_the contgnts ijn the |kneader|were washed with
acetone, followed Ky drying, to phepare sanpl es| of different| oligomner
contents and diferent fluorine contents.| To each sanple as base
polyner were 25 added, af additiwes, 0u3 pgrt by we%pht of tridthyl ene

gl ycol -bi s-(3-tert-{butyl -5 net hyl *g}- hydrgxyphenyl )

1.0 part by weigh
0.5 part by weigp
3 parts by weight
0.5 part by weig
1 part by weight

Compounding agent (s)
2,000)

Table 2
(o, 0' -dimethylbenzyl) -

phenyl]-2H-benzotriazole
Bis(2,2,6,6-tetramethyl-

4-piperidyl) sebacate
Low-density polyethylene

2-[2'-Hydroxy-3,5-bis
(MI:5)

Polyethylene glycol

Melamine
(M.W.:

(present invention)
(present invention)

(comparison)
(comparison)
(comparison)

(comparison)
Polymer of Example 14

Base polymer
Polymer of Example 1
Polymer of Example 8
Polymer of Example 14
Polymer of Example 1
Polymer of Example 8

Example 15
(present
invention)
Example 16
(comparison)
Example 17
(comparison)
Example 18
(present
invention)
Example 19
(comparison)
Example 20
(comparison)




.1 35 - propi onate, 0.1 part by weight of a [err]-alanine copol yner,

0.2 part by weight of calciumstearate contai ning 15 ppm pf cal ci um
Lon, and 0.5 part by wei ght of gl ycerine nonostearate. Each of the
resulting 5 resin conpositions was subj*@cted to granul ation using a
tw n-screw extrud . herrs,
stability. The re ultgar b 7 (pf esent
i nvention) and Ex n%_e' To t he| base
pol ynmer of Exanpl .G ool i goner havi ng
a nol ecul ar imht S (1t emreht Pof
acetal oligoner cantgemt; new pase
pol ymer. To each dof Et fese added| t he sh
addi tives as i n BExaerpte—3+€ HRverttorm—Hpeh—ef—the— esul ti ng
resin conpositiong >y o granul ationl and peasurpd in the
same manner gs i i Ex sl ts are showa i n| &bl e 20
Exanpl es 10 and 11 (EgnBal = Pl ynef zat | & wap conduct ed
in the sane il R .
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-manper as in Exanple 1 (present invention) except that t he amount of

t he conmononer 1, 3-di oxol ane was changed to 18 g (Exanple 10) or 280 ¢
(Example 11). To each of 25 the resulting base polyners were added the
sane : additives as in Exarrplé 1. Each of the resulting resin
conpositions were I d—togranutaf o ad-TEasyTred rm the sane
manner as in Exanple %, The resul{s arg shown im Tablle 1. 5 Exanpl e
12 (compari son) -h ~ Pol yeri gationf was conducted in [he sane
manner as in Exanpl €4 Ex¢epfh thaj Q he| gmoun botad |3 5
. . . i g
trifluoride-di etml £EhEr {was chahged {o 4. 0] x=10[ ef rf nol .r-Ql'o t he
resul ti ng base pol yr.gau{hl wenne added{the |10 sahe addi fiveslas in| Exanple 1.
The resulting resijn ¢onposit|{on was subj ected §o granul at org and
measur ed i n tjhée same | Tenner as 1n anpl € 1. € reguris pré&
shown in Table 1. D Exanple L3 (copnparifon)
Pol ynmeri zati on was C'sodeCt edii n th& sams} Bannen As ilrfRExappl e 1 except
t hat the conononer V@i changed tojethyl gnet oxi de and the pnmount of
bor on [
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triffuoride-diet hyl ether conplex was changed to 8.0 x 10[err] nole.
To the resulting base polyner were added 20 the sane additives as in

Exanple 1. The resulting resin conpgsition was subjected to

granul ati on and rreasured in the sa rranner as in Exanple 1. The
results are shown pm—Tabteg B allpl eri4 (Lur'pon i ~U|ﬁ 5

To the base pol ynefr ofs, Exclrrpl e 6 yas aflded . -37- t he ol i goner
obtai ned fromthe neaﬂ&errent of pbl yacef al ol i goner [contept, and each
of the resulting B KtyreQwas uged aga n V\mbase pol yreg. Thems the sane
measurenments as in E%%@I ¢ Iawer e| éondfict ed. Tﬁe resulits arp shown in
Tabl e 1. Exjanples 15-47 To the base |pol yngr ;g)f Exanpl e
1 (present i niéntd on), Exanple 8 (conpafison) ¢r Exgnple [L4 §

. (conparison) were @dded THe sane qoditives ap 11§ Exanpte I| Thereto was
(were) added a conpoutidi ng agent ($) shopn in Table 3. Eacp of the
resulting resin lcnagoutgons g syilg ect pdt o gqaﬁgul gt@on and neasured
: 2 :
in the sane manner ags Exaapl e 1. The¢ «esu t& are shown|in Table 2.
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CLAIMS
1. A polyvacetal résin composition comprising
oxymethylene units as the main constitute, 2-10 mol% of
comonomer units, 50-5,000 ppm of a polyacetal oligomer
and 3-13 ppm of fluorine.
2. A polyvacetal resin composition according to
Claim 1, wherein the fluorine content is 3-8 ppm.
3. A polyacetal resin composition comprising:

100 parts by weight of a polyacetal resin
cémposition according to Claim 1,

0.1-10 parts by weight of (A) at least oné
member selected from the group consisting of an
antioxidant, a polymer or compound containing
formaldehyde—feactive nitrogen, a formic.acid-capturing
agent, a weathering stabilizer and a releasant,

0.1-60 parts by weight of (B) at least one
member selected from the group consisting of a
reinforcing agent, an electroconductive material, a
thermoplastic resin and a thermoplastic elastomer, and/
.or -

0.001-5 parts by weight of (C) a pigment.

4, A polyacetal resin composition according to
Claim 3, wherein the antioxidant comprises at least one
hindered phenol antioxidant. |

5. A polyacetal resin composition according to
Claim 3, wherein the polymer or compound containing

formaldehyde-reactive nitrogen is at least one member

selected from the group conéisting of a polyamide



dr o= A pol yacetal resin conposition conprising oxynﬁmm)mn mmlllll
as the main constitute, 2-10 nol % of conononer units, 5
a polyacetal oligomer 5 and 3-13 ppm of quorlne

pol yacet al resin conposition according £ - Claim1, wher ein the
fluorine content is 3-8 ppm 3. A pol yacet aI resin conposition
conprising: resin, polyacrylGhhighy i Ry deiighit isfe aheleeaGetaal resin 10
conposition according to Claiml1, 0.1-10 parts by weight  of
(A) at | east copplymer nnﬁﬂmn}slfalnéaieecaﬁd arohere vimydp reoresiest,i @grdofanan
antioxidant, a polyner or conpound contai ni ng f or mal dehyde-reactive
ni trogen, a.f&mkﬁQ:QQmRPQRQKlJrlng 15 agent, a weathering stabilizer and a
rel easant, 1-60 parts by weight of (B) at |east one

menber sel ect&d froth‘eRj’rlg@ﬁeG&JrsFﬁﬁlﬁ’g coppesition gcrEgddngy togent , ai_n
el ectrocor})ducr:@ ve ggaterl arléln the fgrgln%({)ro |, t'a(éaé{es' n and ther pl astic

el ast omer W, 38T 0ht* SR 0) a
t. t

e o, AR A A IR A A e

phenol anti Oxérg din no-<suibstitut ed 1 Y A TRl nd dl%c{hm tdonypccording

to Claim ereln the pO ynmer or corrpoun cont al ni ng
formal dehyde-4eaed i yehdt 1 QORD 181 A ideLasiq FrmERHdye, arielected from

the group consisting of a pol yam de

hydroxide, inorganic acid salt, carboxylate or alkoxide

10 of an alkali metal or an alkaline earth metal.
7. A polyacetal resin composition according to
Claim 3, wherein the weathering agent is at least one
member selected from the group consisting of a
benzotriazole type substance, an oxalic anilide type

15 substance and a hindered amine type substance.
8; A polvacetal resin composition according to
Claim 3, wherein the releasant is at least one member
selected from the group consisting of an alcohol, a
fatty acid, a fatty acid ester, a polyoxvalkylene

20 glycol, an olefin compound having an average
polymerization degree of 10-500, and a silicone oil.
9. A polyvacetal resin composition according to
Claim 3, wherein the reinforcing agent is at least one
member selected from the group consisting of an

25 1inorganic filler, a glass fiber, glass beads and a
carbon fiber.

10. A polyacetal resin composition according to

Claim 3, wherein the electroconductive agent is at



~ 4G-° resin, polyacrylamde or a derivative thereof, I u"
of .acryl am de and ot her vinyl nononmer, and an am de amntullm“ﬂ"mﬁ
A pol yacetal resin conposition according to 5 Claim 3, wherei‘n the"f oY m*
acid-capturing agent is at | east orf¢ menber selected fromthe group
consi sting of an am no-substituted triazine, a polycondensate of an

ani no- subst i t Ub£E t shazhéRoeR dsé P dBedlehEye, t1 ¥ dyPoup colyikOXhdes f
inorganic acid salt, carboxylate or al koxide 10 of an alkali netal or an

al kal i ne earténneléttroconductive carfoqmolybaek ala rmstal coopdst tamd a
according to Claim3, wherein the weathering agent is at |east one
menber sel ectmetcél ofiibée. group consisting of a benzotri azol e type
substance, an oxalic anilide type 15 substance and a hindered am ne type
substance.  11.8, A golwngeicet afesidsi sPRRpidsian GrrerRbid P t o
Claim3, wherein the releasant is at | east one nenber . sel ected from
the group 2onSta#Pndr ofharehp chpel thermoplashieyreginy 19 2atisa%kid ester

LI R DL i T
polyacelal ool QrETPEBLEL O EER 1 00 iin, o ARG UESL U0
polycarbonate resin and an uncured epoxy resin.
12. A polyacetal resin composition according to
10 Claim 3, wherein the thermoplastic elastomer is at
least one member selected from the group consisting of

a polyurethane elastomer, a polyester elastomer, a

polystyrene elastomer and a polyamide elastomer.



-menber sel ected fromthe group consisting of an 25 inorganic filler, a

gl ass fiber, glass beads and a carbon fiber. 10. A
poFyacetal resin conposition according to Claim 3, wherein the

el éctroconductive agent is at = 48 - - 47 -

| east one nenber selected fromthe group consisting of an

el ectroconducti ve carbon bl ack, a neassTpamger and a nmetal fiber.

11. A pol yacetal resin conposition according to 5 Claim3, wherein

t he thernopl astic resi A pslgbckeadt resinosempesteionebtempedsingm t he group
consi sting of an olefin resin, an acrylic resin, a styrene resin, a

pol ycar bonat exyvesithydeteamnitsuesd tigomainesionstitute?. 2-10 malBolofacet a
resin conposition according to 10 Claim3, wherein the thernoplastic

el ast omer i s Gmonomere 31l tene SPedh &00s gpacodd af Potvelketglodd 1g0ASIrst i ng of
a pol yurethane el astoner, a pol yester elastonmer, a , polystyrene

el ast oner and™d porlyamide ofl 4digrdne. The present invention

provides a polvacetal resin composition having
excellent flowability and thermal stability in good

balance.




