TI TLE OF THE | NVENTI ON Resin conposition 5 BACKGROUND
OF THE I NVENTION Field of The Invention The present invention relates to an
oxynet hyl ene polymer resin conposition and an extrusion nolded article
thereof. More particularly, the present inven- 10 tion is concerned
wi th an oxynet hyl ene pol ymer resin conpositién conprising an oxynet hyl ene
polymer, a sterically hindered phenol conpound, a | ow density pol yet hyl ene,
a calciumsalt of a fatty acid ha%j q éOFt%,§6 gﬁgﬁﬁg ﬁions, wherein the
calciumsalt has very 15 | ow ns and chl orine
ions which are derived frominpurities, and a substance containing a
f or mal dehyde-reactive nitrogen atom The invention is also concerned with
an extrusion nolded article producedRé§9H1%Qﬁ LEskn gonposition. The resin
conmpo- 20 sition of the present Tnven TOR TS aavantageous not only in
that it has excellent extrusion noldability and exhibits excellent
anti-slip properties when contacting the screw of an extruder during
extrusi on 4l di ng, but al so in ghekcROURKt bHSTRR IRVERdEIaNti cl e produced 25
therefrom has a remarkably reduCed occurrence of Z

Field of The Invention

The present invention relates to an oxymethylene
polymer resin composition and an extrusion molded
article thereof. More particularly, the present inven-

10 - tion is concerned with an oxymethylene polymer resin
composition comprising an oxymethylene polymer, a
sterically hindered phenol compound, a low-density
polyethylene, a calcium salt of a fatty acid having 10
to 36 carbon atoms, wherein the calcium salt has very

15 low contents of calcium ions and chlorine ions which
are derived from impurities, and a substance containing
a formaldehyde-reactive nitrogen atom. The invention
is also concerned with an extrusion molded article
produced from the resin composition. The resin compo-

20 sition of the present invention is advantageous not
only in that it has excellent extrusion moldability and
exhibits excellent anti-slip properties when contacting
the screw of an extruder during extrusion molding, but
also in that an extrusion molded article produced

25 therefrom has a remarkably reduced occurrence of



whi t ened portions and void portions conprising mcro- voids and hence has
excel |l ent nmechani cal properties and an excel |l ent appearance. 5 Pri or
Art Oxynet hyl ene pol yners have been known as engi neer- ing plastics which
have a good bal ance of nechani cal properties and excellent noldability, and
have been used in the production of a wde vadriety of articles, 10

such as autonobile parts, parts for electric and elec- tronic equi pnent,
industrial sundry goods, toys and the |ike. Anong these articles,
smal | -si ze and nawbipeseddpesyiansi endsvaid BACKLPNARGEMBYLi8ANONFEEEPoN
nol di ng method. On the other hand, |arge-size articles and 15 .

non- mass- pr oducedvaififcPBE BeBCAShAR| §xARA4SPy BeRBER&FALNPRAPERtiRS and
oxynet hyl ene polyner is bjected to extru- sion nolding, and the resultant
ext rusi on nol ded SPt?gcﬁigeb§ 8HBF8LPBH®t 0 secondary processing, such as
cutting. Representative exanples of articles produced 20 by extrusion
nol ding include a cylindrical bar having a dianmeter of fromabout 10 to 200

nn1(herein§fter rg}{ggrggg to as a'"rod"), a sheet having a thickness of

fromabout™10 to : erei nafter referred to as a "Iarge-thickness
sheet”), and the like.ogpmethylene polRekBNBReRt bBERhIRALK! ¥s0bngineer-

oxynet hyl ene pol yners

ing plastics which have a good balance of mechanical
properties and excellent moldability, and have been
used in the production of a wide variety of articles,

10 such as automobile parts, parts for electric and elec-
tronic equipment, industrial sundry goods, toys and the
like. Among these articles, small-size and mass-pro-
duced articles are mainly made by an injection molding
method. On the other hand, large-size articles and

15 non-mass-produced articles are usually made by a method
in which an oxymethylene polymer is subjected to extru-
sion molding, and the resultant extrusion molded arti-
cle is subjected to secondary processing, such as
cutting. Representative examples of articles produced

20 by extrusion molding include a cylindrical bar having a
diameter of from about 10 to 200 mm (hereinafter re-
ferred to as a "rod"), a sheet having a thickness of
from about 10 to 100 mm (hereinafter referred to as a

"large-thickness sheet"), and the like.

25 The inherent moldability of oxymethylene polymers



3 is unsatisfactory for producing nolded articles, such as a rod and a

| ar ge-t hi ckness sheet, by extrusion nolding. Specifically, the obtained
extrusion nolded articles are di sadvantageous in that they have an 5
interior portion which exhibits a color tone different fromthat of the
surroundi ng portions (such interior portion3is hereinafter referred to as a
"whitened portion") or they have an interior void portion com prising

m crovoi ds and the |ike. The occurrence of 10 t hese whitened and void
portions unfavoriablynsabilsfactary ofieri pyodicing molgedeshbhctas, psyplrti es
but al so the appearance of the nolded articles. For exanple, when a screw
i s produced by ciftd ngPrd 30d Qdl%ﬁ@%ahbh@%@%%$y3%%ﬁtalhYn@xﬁrVEFﬁnport|on)
whi ch is produced froman 15 met hyl ene poly extrusi on
nol di ng, the nedﬁ%ﬁ?ln%aj %??%hﬁ%%%l ¥uc %SO?F%k%?%Ie§FF%ﬁb?H mplded| e
strength and |npact S th) crew are reduce %he voi d portion

therein, so that®% e %?e dh%?%v§yﬁ%g?o?% bP et ?y P¥Es@Thus, it
has been_%e- 20 4 nrerSbied, u$1 %hgx fﬁ PLL €QcC o£%uc%§h ggggegen£lon

and a voi pOI’tI on1n éext USI ES Pro-

oxymet ] ene_pol yiTat Send @ 9F ke Gl Rerfnn%gg £PL AL {4l 4n Ol nXIBENY-

| ene polyners, various attenpts have een , many of
these attenpts PSrifbenHethdfe SRA¥EePl POferred to as a "whitened

portion") or they have an interior void portion com-
prising microvoids and the like. The occurrence of

10 these whitened and void portions unfavorably leads to a
lowering of not only mechanical properties but also the
appearance of the molded articles. For example, when a
screw is produced by cutting a rod (disadvantageously
containing a void portion) which is produced from an

15 oxymethylene polymer by extrusion molding, the mechani-
cal strengths (such as flexural strength, tensile
strength and impact strength) of the screw are reduced
at the void portion therein, so that the screw is more
likely to break under stress. Thus, it has been de-

20 sired to reduce the occurrence of a whitened portion
and a void portion in extrusion molded articles pro-
duced from oxymethylene polymers.

In order to improve the moldability of oxymethy-
lene polymers, various attempts have been made. Howev-

25 er, many of these attempts are intended to solve prob-



4 | ens which acconpany the injection nolding of an oxy- nethyl ene pol yner.
Exanpl es of these attenpts include nethods for inproving nold rel ease
properties [see Unexam ned Japanese Patent Application Laid-Cpen Speci- 5
fication No. 59-4641, Unexam ned Japanese Patent Appli- cation Laid-Open
Specification No. 60-104151, Unexam ined Japanese Patent Application
Lai d- Open Specifica- tion No. 63-295661 (corresponding to U S. Patent No.

4,900, 769) and Unexam ned Japanese Patent Application_ 10 Lai d- Open
Speci fication No-ems 1Wobaly RESPRRABYHNERAGLRICEL N PRP LA NGO f 527 89%P18) | ;

met hods for i nproving warpage resistance (see Unexam ned Japanese Patent
Appl i cation Lg})d‘-‘%@gl%%g? :I'%‘Bﬁ’r':)n kparphey 7k ot ?ﬁ%x%ﬁ?%ﬁ%abﬁﬁg'éée

Pat ent lication lLaid-Open, Speci: 15 fijcation_No 5-1604

Unexari non SanarBRETE 0F ATIPTeLing reld Fehddbe Brobertpes Tl
57-128740, Une ] n [ | 1 d- _ la flcation
No. 60- 104152, Xfﬂﬁlé%%w“ir]fggdé 1 Er’]’gé;%‘gg%?é%?% IA%%“%“Q?JF%%’Q@ g‘?qéogﬁﬁl spbéfat!

Specification ; angg 2 L HEd7dERA8 t i -
Applicat?%n La?gﬁ%giﬁg%ggﬁ?- ??cg?%%h ggggéﬁg%gﬁ8§% and§%§¥§%%§ef%?pll

i nprovi ng shri nkagei ¢ St.81 A0Sk SSSedNEXSat 168 NapaseseoPas ent uApphkhcati on
Lai d- Open Specification No. 4-100818 and Unexam ned Japanese Patent
Application Lai dif@eni&gpetése Patent Application Laid-Open Specifica-
tion No. 63-295661 (corresponding to U.$S. Patent No.
4,900,769) and Unexamined Japanese Patent Application
10 Laid-Open Specification No. 4-100847 (corresponding to
U.S. Patent No. 5,187,218)]; methods for improving
warpage resistance (see Unexamined Japanese Patent
Application Laid-Open Specification No. 51-97652,
Unexamined Japanese Patent Application Laid-Open Speci-
15 fication No. 55-16049, Unexamined Japanese Patent
Application Laid-Open Specification No. 57-128740,
Unexamined Japanese Patent Application Laid-Open Speci-
fication No. 60-104152, Unexamined Japanese Patent
Application Laid-Open Specification No. 62-91551 and
20 Unexamined Japanese Patent Application Laid-Open Speci-
fication No. 2-50948); and methods for improving
shrinkage resistance (see Unexamined Japanese Patent
Application Laid-Open Specification No. 4-100818 and
Unexamined Japanese Patent Application Laid-Open Speci-

25 fication No. 4-100848). However, by these methods, the



25 fication No. 4-100848). However, by these nethods, the 5
occurrence of whitened portions and void portions in extrusion nol ded
articles cannot be satisfactorily prevented. On the other hand, attenpts
have been nmade to 5 obtain nol ded articles having various desired
mechani - cal properties by nolding a m xturedof an oxynethyl ene pol ynmer and
a polyolefin. Exanples of these attenpts include a nethod for obtaining a
fibrous article having inproved stretching properties, in which use is nmade
of 10 a ol dPEguUFEEBERaPfolhAtREGIPOAFdPRE ANFoNPéthPr&td NG 4
oxynet hyl ene pol ynmer (see Exami_ned Japanese Patent Application Pyhlication
No. 41-2730); a nBERSHSERNWAPLASHsaTitdchRFe CHRNR thbPd PR 1REAGH O 18bt ai ned
by adding a polyolefin resin to an oxynet hyl ene polyner so as to 15

i ncrease the streR§PKEBFSEhe ulti mate nol ded article (see Exanmined Japanese

Patent Appl i cati on Publi cation Mo, $2:19499) coeTebiol LRoNLGREA co
conposition conpris- ing an oxynefhy ené polyner and a poﬁy uténe 1s used
as a nol di pg mat efj (S ] a : Plins 4 i_on
bl i cat | of No. - 430 B3 e e e PR o SIS Sty s Esa, mechkhli ]
oxymet hyl ene pol ygBli, p2Bpart@ksf by RShWIRG AnGhikteeROLYMRL ekyaldithareeand

a vy polymer and a polyolefin. Examples of these attempts
include a method for obtaining a fibrous article having
improved stretching properties, in which use is made of

10 a molding material obtained by adding a polyethylene to
an oxymethylene polymer (see Examined Japanese Patent
Application Publication No. 41-2730); a method in which
use is made of a molding material obtained by adding a
polyolefin resin to an oxymethylene polymer so as to

15 increase the strength of the ultimate molded article
{see Examined Japanese Patent Application Publication
No. 42-19498); a method in which a composition compris-
ing an oxymethylene polymer and a polybutene is used as
a molding material (see Examined Japanese Patent Appli-~

20 cation Publication No. 43-20378), a method in which a
composition comprising an oxymethylene polymer, an a-
olefin polymer and a copolymer of ethylene and a vinyl
monomer is used as a molding material (see Unexamined
Japanese Patent Application Laid-Open Specification No.

25 49-40346); and a method in which a composition compris-



nmononer is used as a nolding material (see Unexam ned Japanese Patent
Application Lai d-Qpen Specification No. 25 49-40346); and a nethod in
whi ch a conposition conpris- - 6 ing a polyacetal, a polyethylene and a

| ubricant is used as a nolding material [see Unexam ned Japanese Patent
Application Laid-Open Specification No. 49- 804941 (corresponding to U.S.
Patent No. 4,051,096)]. 5 Further, several attenpts have been nade in
which use is made of a nolding material obtained by adding a pol yolefin, a
sterical |y hi nder @89pReRBLYEERBEBENd2aRBLYRENYIREL: 8Ndn 30 RELRPNENE S

ol yner. For exanpl e, Unexani ned Japanese Patent plicatiqn _Lai d-Open
gpegi - 10 fi BSRFORASNS. m96515?$6g‘33?§&%si§e3 @BFR‘PHQ“@%aHﬁP@“Fﬁ%i ch

[ d f di Lal. _obtali, b | Xi . I t
i acet ate i th a TRREPBoRAE géé%éoﬁo&éie:@%@peé g]Bélﬁg?ﬁ%ngé’?’Z“@‘ﬁx
2,2 - hyl - bi . -t - , ;
isoeiggga%anES 'iogéé%gﬁépé?egﬁéngﬁé§a§?ﬁggéﬁaﬁgﬁgggogé?gﬁf%EggﬁPéaﬁron

Lai d- Open gpeci fi ﬁaycﬁer'}loseégz:&??»é%@glﬁlgggl Aage. Beddr lﬁ%ﬁ&l Eﬁa%ﬂ%ﬁi Asehi ch

use is made of a molding material obt y mxing a pol yoxymethylene di-
acetate with a | oywsdragbt ¥£pal ¥etAYhgNRatér2aimBbieyk8BE- bd0adding a

bi s- (4- net hyl - 6-t-butyl phenol ), a copol yner nylon and

polyolefin, a sterically hindered phenol compound and
the like to an oxymethylene polymer. For example,
Unexamined Japanese Patent Application Laid—Open'Speci—

10 fication No. 50-52166 discloses a Working Example in
which use is made of a molding material obtained by
mixing a polyoxymethylene diacetate with a fine powder
of a low-density polyethylene, 2,2'-methylene-bis-(4-
methyl-6-t-butylphenol), a copolyamide and isoeicosanol

15 acetate; and Unexamined Japanese Patent Application
Laid-Open Specification No. 50-103556 discloses a
Working Example in which use is made of a molding
material obtained by mixing a polyoxymethylene di-
acetate with a low-density polyethylene, 2,2'-methylene-

20 bis-(4-methyl-6-t-butylphenol), a copolymer nylon and
isostearyl alcohol, and polyethylene oxide. Unexamined
Japanese Patent Application Laid-Open Specification No.
49-058145 (corresponding to U.S. Patent No. 3,980,734)
discloses the use of a thermoplastic molding material

25 in which a polymer having a specific freezing tempera-



| sostearyl al cohol, and pol yet hyl ene oxi de. Unexam ned Japanese Pat ent
Application Laid-Qpen Specification No. 49-058145 (corresponding to U. S.

Pat ent No. 3,980, 734) discloses the use of a thernoplastic nolding materi al
25 in which a polymer having a specific freezing tenpera- 7 ture
and a specific nolecular weight is dispersed in a particulate formhaving a
particle size of from0.1 to 5 pmin a mxture of a linear polyoxynethyl ene
and a network-structure pol yoxynet hyl ene, wherein the dis- 5 per sed
pol ymer is sel ecttadef eovdh @n speglidiid WQiﬂﬂMiﬂqHﬁﬁiqhﬁj%§1d}$ﬂQﬁSQ¢ in a
copol ymer. Unexam ned Japanese Patent Application Laid-Open SpeC|f|cat|on

No. 2-166151 di spwa&%éﬁﬁﬁlhﬁvw%mrﬁhﬁeaSdrﬂ%/&?yrﬁ%‘t%loer?e =)

sterically hlndered phenol conpound having a cular é%y rgght of
300 or nore, at Ieé.‘g‘t lé‘né gz ets@ eldg’&f? Ytqﬁ‘é’“lfr L%t ithg of
an al kali netal r oxl an _al kal i eart t al Q{OX|de | kal i

metal salt of a 61 & Séré‘&td'rthc?o Oziﬁyl?ﬁrﬁw L5 zﬂet of° a
b | d,
car boxy |§na0|_ f% acgt Z;{%éﬁ%e'gugtt s%rle%rt%(y"cftroﬂ ?\ajas olefig C WA B

et hyl ene d vin nexam ned panese at ent

Application Lai d4QaeRnSReY1e filnt /gl i .6- gﬁ%l@ép%e%ep@m al

resin nolding material obtained by a nethod in which a polyo-
Application Laid-Open Specification No. 2-166151 dis-

closes a composition comprising a polyoxymethylene, a
sterically hindered phenol compound having a molecular
10 weight of 300 or more, at least one substance selected
from the group consisting of an alkali metal hydroxide,
an alkaline earth metal hydroxide, an alkali metal salt
of a carboxylic acid and an alkaline earth metal salt
of a carboxylic acid, and a saponification product of a
15 copolymer of ethylene and vinyl acetate. Further,
Unexamined Japanese Patent Application Laid-Open Speci-~
fication No. 6-207080 discloses a polyacetal resin
melding material obtained by a method in which a polyo-
lefin and additives (specifically a heat stabilizer, a
20 heat aging resistance improver and a weathering resist-
ance improver) are added to a polyacetal resin, and the
resultant polyacetal resin composition is subjected to
crystallization for a specific period of time. By
these prior art techniques, an oxymethylene polymer can

25 be improved with respect to abrasion resistance, impact



| efin and additives (specifically a heat stabilizer, a 20 heat agi ng
resi stance i nprover and a weathering resist- ance inprover) are added to a
pol yacetal resin, and the resultant polyacetal resin conposition is
subjected to crystallization for a specific period of tine. By these prior
art techniques, an oxynethyl ene pol ymer can 85 be inproved with
respect to abrasion resistance, inpact 8 resistance, stiffness, heat
stability, dimensional stability and the |ike. However, in these prior art
docunents, there FeShgtaeseri ptiidinegggeberigStRbi Lik® . pAleengieradchni ques
can suppress the occurrence of 5 .. Whitened portions and void portions
in extrusion nDIdﬁHaQFFFEVeEPGFGP?héFFethe§8wﬁyg6r iPt tPeSRnPEGeE @&fnot
satisfactorily prevent the ocggurrence of -whitened portions. and

ot ons i extr SYeRMRBETed REEP: 6 Bg aggorIBEtoR°LpgRRs IR0 that tne.
occurrence of whijfer ti oi.d..p ' [ XL Usi | ded
articles, Unexan}b?ggg %g%ahgggnggggﬁtE%Bpgpgg??%ﬁ Eggdgcg%g%ggggcg | ca-

tC ioon No. 6z 212054wﬁ_§eéﬁsapgeeli_tagngoayasvofﬂt pe&tEdenf5iﬁl%x@%ﬁ)siehomgﬁaada

nposi tion conprising an oxy- 15 met hyl ene polyner, a sterically

hindered phenol caprigeesd. eOreheli ntREL¥NBLibeShPt 2eBRhYgLKYl 8AGNEkYCOl .
satisfactorily prevent the occurrence of whitened
portions and void portions in extrusion molded arti-
cles.

10 For preventing the occurrence of whitened portions
and void portions in extrusion molded articles, Unexam-
ined Japanese Patent Application Laid- Open Specifica-
tion No. 6-212054 (corresponding to U.S. Patent No.
5,519,075) proposes a composition comprising an oxy-

15 methylene polymer, a sterically hindered phenol com-
pound, an olefin polymer resin, a polyalkylene glycol,

a specific amide compound and melamine. This composi-
tion is improved in that the occurrence of whitened
portions and void portions can be suppressed to some

20 extent; however, the suppression is unsatisfactory.
Further, due to the presence of a polyalkylene glycol
in this composition, the composition is likely to slip
on the screw of an extruder during extrusion molding,

so that the extrusion molding of the composition cannot

25 be efficiently performed, thus leading to a lowering of



a specific am de conpound and mel am ne. This conposi- tion is inproved in
that the occurrence of whitened portions and void portions can be
suppressed to sone 20 extent; however, the suppression is
unsatisfactory. Further, due to the presence of a polyal kyl ene glycol in
this conposition, the conposition is likely ©o slip on the screw of an
extruder during extrusion nolding, so that the extrusion nolding of the
conposition cannot 25 be efficiently perfornmed, thus |leading to a
| oweri ng of 9 the productivity of desired exttrusion mollded artticles.
Unexam ned Japanese Patent Application Laid-Open Specification No. 7-324155
di scl oses a pol yacet al Unespninedpdepanesecfatenti Agrad icattdoomiadid-Opena
fatty acid, 5 wherein the calciumsalt has a specific calciumion
content and a spe€PPFE fERRGEPReNPon 7cERIARP. d?ﬁP§°§6ﬁpésPP#EﬁC?§ade§@ﬁ#@ed
to be inproved in heat a |n% resi st ance, hea& stability and nold depagsit

|

preventi on. HowevEPTPPRLE1R SPnﬁPﬂnﬁﬂguﬁeﬁF FIy™,§ad&sOF Bt G t¥o acid,
about an i rovement L0 suppre |on of ghe ggcurrence of . a .t ened _portion
and-a voi doport | ofPReaR: FOE SRTRe eg=nF, PeFes. “Bhmmiay EeTTRER RUENT! On
15 In tabR+8htUahkol: shB81REESERE o IUENY 8RS BAYEnTRde Thi s

composition is described to be improved in heat aging
resistance, heat stability and mold deposit prevention.
However, this prior art document has no description

10 about an improvement in suppression of the occurrence
of a whitened portion and a void portion in extrusion

molded articles.

SUMMARY OF THE INVENTION

i5 In this situation, the present inventors have made
extensive and intensive studies with a view toward
solving the above-mentioned problems accompanying the
prior art. As a result, they have unexpectedly found
that an oxymethylene polymer resin composition compris-

20 ing an oxymethylene polymer, a sterically hindered
phenol compound, a low-density polyethylene having a
melt index of from 0.2 to 100 g/10 minutes, a calcium
salt of a fatty acid having 10 to 36 carbon atoms,
wherein the calcium salt of a fatty acid has a calcium

25 ion content of not larger than 50 ppm by weight and a



extensive and intensive studies with a view toward solving the

above- nenti oned probl ens acconpanying the prior art. As a result, they have
unexpectedly found that an oxynethyl ene pol ynmer resin conposition conpris-
20 i ng an oxynet hyl ene polynmer, a sterically hindered phenol conpound,
a lowdensity polyethylene having a nelt indg&x of fromO0.2 to 100 g/ 10

m nutes, a calciumsalt of a fatty acid having 10 to 36 carbon atons,
wherein the calciumsalt of a fatty acid has a cal cium 25 i on cont ent
of not |arger thghlgglpsnpgv wengentapd aot leagger &heRe 10OnPEBNLFNt of not

| arger than 100 pp n1b¥ and a substance contalnln%
f or nal dehyde- r eat?®1gh¥e ﬁP régéHb§FéﬁFeh§§n§6&&ﬁP§gésfﬁ a&HPFYﬂﬁ ~ERECT t
has excel | ent extrusi on, nol dabil i hi bits excel -

anti-slip properti&8 %ﬁ§ﬁ°98Ht35Pan ﬁea gpgﬁﬁgﬁs HogxPpﬁgeﬁndﬁﬁFﬁglt
nol di ng, thus prgVIdﬁxgﬁEP%HtpgxtFHE %hvwéﬂggé Qe%lr gdeé&%g%lgnt%%ld d

articles, but al$3 taitt e produce rom

has a remer kably, Laduged 000ue gOBBCats 'uﬁ@ﬁdce%acmﬂgt thel E@05,A0¢ voi d

portions Conprising m crovoi the reduction tene
void portions 'Saﬁd¥§@EQQ§QU%uE&Q5‘hBQd!h@WthG% BEO@QB&%&'RQQ&Q@QOduC—

nmechani cal properties and a good appearance. Based
tivity of desired extrusion molded artlcles, but also
in that an extrusion molded article produced therefrom
has a remarkably reduced occurrence of whitened pof—

10 tions and void portions comprising microvolds, wherein
the reduction in the whitened and void portions is
advantageous from the viewpoint of achieving good
mechanical properties and a good appearance. Based on
this finding, the present invention has been completed.

15 Therefore, it is an object of the present inven-
tion to provide a resin composition which is advanta-
geous not only in that it has excellent extrusion
moldability and exhibits excellent anti-slip properties
when contacting the screw of an extruder during mold-

20 ing, but also in that an extrusion molded article
produced therefrom has extremely reduced occurrence of
whitened portions and void portions comprising micro-
voids. Hence, the resultant molded article has excel-
lent mechanical properties and an excellent appearance.

25 It is another object of the present invention to



this finding, the present invention has been conpleted. 15

Therefore, it is an object of the present inven- tion to provide a resin
conposition which is advanta- geous not only in that it has excellent
extrusion noldability and exhibits excellent anti-slip properties when
contacting the screw of an extruder during ntl d- 20 ing, but also in
that an extrusion nolded article produced therefromhas extrenely reduced
occurrence of whitened portions and void_portions conprising mcro- voids.
Hence, the resul tBFPVHBEdel artreséonagodded| arréfienebharredl t5PBp&Pei es
and an excell ent aggsarance. 2 i s_anot her gbject of the

5 | t LT
present invention2 e‘mﬁPB%PH%daﬂxg%?FBX?SHenBPagﬂeﬁrFF@FBJSBWBPﬁéﬁlPPom
th b - ti d t hyl I, i, ti d . id
Shaped arti ol ontafnb BYOLURE RySPHBSHPFLLrbR RBFaehed, pRCFutesRo Ehes ®

The foregoi ng and_ofher . obj f and advant ages of the present
i nvention wll beeﬁ%ﬁg?éﬁg ﬁéigﬁgsggéﬁéﬁééd inthe art fromthe follow ng

detail ed dgscription and.a | aj : ALLED

DESCRI PTI G OF THE | NV |%§|§§\§§g’r‘§i _%ig’afgtg’%é_ 8?0 Sent’ | ﬁ?gﬁ%‘ PE% 5%1 ﬁere is

provi ded an oxynehhyhR88gE8! ¥EEENECPHBsEAEPORLERCROAOWRLLSbBIapparent to
those skilled in the art from the following detailed

description and appended claims.

10 DETAILED DESCRIPTION OF THE INVENTION

According to the present invention, there is
provided an oxymethylene polymer resin composition
comprising:

(A) 100 parts by weight of an oxymethylene polym-

15 er,

(B) 0.05 to 2 parts by weight of a sterically
hindered phencl compound,

(C) 0.01 to 5 parts by weight of a low-density
polyethylene having a melt index of from 0.2 to 100

20 g/10 minutes,

(D) 0.01 to 1.0 part by weight of a calcium salt of -
a fatty acid having 10 to 36 carbon atoms, wherein the
calcium salt of the fatty acid has a calcium ion content
of not larger than 50 ppm by weight and a chlorine ion

25 content of not larger than 100 ppm by weight, and



(A) 100 parts by weight of an oxynethyl ene polym 15 er, (B) 0.05t0 2
parts by weight of a sterically hindered phenol conmpound, (C) 0.01 to 5
parts by weight of a |owdensity polyethylene having a nelt index of from
0.2 to 100 20 g/10 mnutes, (D) 0.01 to 1.0 part by weight of a
calciumsalt of a fatty acid haV| ng 10 to 38Zcarbon atons, wherein the
calciumsalt of the fatty acid has a cal ciumion content of not | arger than
50 ppm by wei ght and a chlorine ion 25 content of not larger than 100
ppm by weight, and (B (Bt 3P Paripaks RO gt F Basedone

f ormal dehyde-reactive subs nce sel ected fromthe group consisting of a
non- pol yneri ¢ corfdird 6(9%&1’5 (ﬁﬁ%”?ﬁ‘f?g sph %W%e‘-fﬁ%cfé: e A5 T Efg%‘@%"fp

atom and a pol yner cont ai_ni.n a. formal de lﬂ}/éje eactl ve nl I rogen

St om - For “eney” uRRERASHIh E o R R 1 e Eedite
features and vari O%I?Jaq‘fek{rfoxyne Vé’rqﬁt y‘irerg haetc% easnecpt |Jﬁ]1§)énlon are

enuner at ed bel ow. 1'ene po resin conpds
conmpris- 1g. (E5) containing a formaldehyde—reactlve nitrogen atom.

For easy understanding of the present invention,
the essential features and various preferred embodi-~

ments of the present invention are enumerated below.

10
1. An oxymethylene polymer resin composition compris-
ing:
(A) 100 parts by weight of an oxymethylene polym-
er,
15 (B) 0.05 to 2 parts by weight of a sterically
hindered phenol compound,
(C) 0.01 to 5 parts by weight of a low-density
polyethylene having a melt index of from 0.2 to 100
g/10 minutes,
20 (D) 0.01 to 1.0 part by weight of a calcium salt

of a fatty acid having 10 to 36 carbon atoms, wherein
the calcium salt of the fatty acid has a calcium ion
content of not larger than 50 ppm by weight and a
chlorine ion content of not larger than 100 ppm by

25 weight, and



(A) 100 parts by weight of an oxynethyl ene polym er, 15 (B)
0.05 to 2 parts by weight of a sterically hindered phenol conpound, (O
0.01 to 5 parts by weight of a |l owdensity pol yethyl ene having a nelt index
of from0.2 to 100 g/ 10 m nutes, 20 (D) 0.01 to 1.0 part by

wei ght of a calciumsalt of a fatty acid havidig 10 to 36 carbon atons,
wherein the calciumsalt of the fatty acid has a cal ciumion content of not
| arger than 50 ppm by wei ght and a chlorine ion content of not |arger than
100 ppm by 25 wei §FD, Cafe 2.01pagkp byt weddbtpheit & thy eRsitgneof - at

| east one fornal dehyde-reactive substance sel ected from the group

consi sting of a ndRFPEILEREYLE-EERFSINE SEPFtepReasSkileGted from the group

f or mal dehyde-reactive  ni t_roge% atom and_a po ) containing a

lyner 5 E
f or mal dehyde- r eacEPOELIRENGgON 3t BRP-POLlymerd 8&?“9%%6&115. SPEES Fi9ng

to item1l above, wherein.the aoxynethyl.ene polyner (A) | t | east one
pol ynmer sel ected Fr %%rf"ﬁ%dger?‘g(éﬁ %%ﬁ#%yfngl%f%gﬁno%ﬁomlén% a pr?é‘é’ﬂ‘ﬁrene

copol yner, .a br anggﬁgr eXRIRLERYhENE GORALY ARhyAR 1RaRIIGK GIRYYTRN 2Yordn

oxynet hyl eRe copol

2. The resin composition according to item 1 above,

wherein the oxymethylene polymer (A) is at least one

polymer selected from the group consisting of an oxy-
10 methylene copolymer, a branched oxymethylene copolymer

and a block copolymer of an oxymethylene copolymer.

3. The resin composition according to item 1 or 2
above, wherein the oxymethylene polymer {(A) has a melt

15 index of from 0.1 to 150 g/10 minutes.

4. The resin composition according to any one of
items 1 to 3 above, wherein the hindered phenol com-
pound (B) is at least one polymer selected from the

20 group consisting of triethylene glycol-bis-[{3-(3-t-
butyl-5-methyl-4-hydroxyphenyl)-propionate], pentaer-
ythrityl-tetrakis[3-(3,5~di-t-butyl-4-hydroxyphenyl)-
propionate], N,N'-hexamethylene-bis(3,5-di-t-butyl-4-
hydroxy-hydrocinnamide), 1,6-hexanediol-bis-[3-(3,5-di-~

25 t-butyl-4-hydroxyphenyl )-propionate], and 3,9-bis-~[2-



3. The resin conposition according to item1 or 2 above, wherein the
oxynet hyl ene polyner (A has a nelt 15 index of fromO.1 to 150 g/ 10
m nut es. 4. The resin conposition according to any one of itens 1 to 3
above, wherein the hindered phenol com pound (B) is at |east one polyner
sel ected fromthe 20 group consisting é# triethyl ene

gl ycol -bis-[3-(3-t- butyl-5-nethyl -4-hydroxyphenyl) - propi onate], pentaer-
ythrityl-tetrakis[ 3- é 5-di-t-butyl-4- hydroxy henyl ) roplonate]

N, N - hexaret hyl enéd bl 315: 8oy 1 14 iy Fouy - byl Ry LBYeRBL) nRERPHRY Loxy ) -
1, 6- hexanedi ol - blshLS (3,5-dj-. 25

t - but yl - 4- hydr oxyb 98?#%&%6%%%%12 48 B0 otpFEagnaspirqdS, 5)undecane.
{3-(3-t-butyl -4-hydroxy-5-net hyl phenyl ) - propi onyl oxy) -

1,1-di methyl ethyl]-2, 4,8, 10-tetraoxaspiro(5, 5)undecane. 5. The resin

conposi tion accorgli ng 4, gpé((%?r@?cc?:fb?és;t%on'éc?g@r&lﬁ éoaéi’ %’“«?%e' n the

hi nder ed phenol com poun esent 1 n an anou to 1.0

part by géght relahd ve 9 4%&@@%&&%9@&%&@@1@8@%&&

The resin conposition according to any one of itens 1°to 5 a%ové

Wner ein the | ow denshd y( B9l ¥€tP¥esdepeih @ni Smaint 638t £HHR OOl yebhylene
sel ected fromthe group consisting of a high pressure | owdensity poly-
part by weight, relative to 100 parts by weight of

component (A).

10 6. The resin composition according to any one of
items 1 to 5 above, wherein the low-density polyethy-
lene (C) is at least one polyethylene selected from the
group consisting of a high pressure low-density poly-

ethylene and a linear low-density polyethylene.

15
7. The resin composition according to item 6 above,
wherein the high pressure low-density polyethylene has
a density of from 0.91 to 0.93 g/cm3 and the linear
low-density polyethylene has a density of from $.88 to
20 0.93 g/cmS.

8. The resin composition according to any one of
items 1 to 7 above, wherein the low-density polyethy-
lene (C) has a melt index of from 0.2 to 100 g/10

25 minutes.



ethylene and a linear |owdensity pol yethylene. 15 7. The resin
conposition according to item 6 above, wherein the high pressure

| ow- density pol yethyl ene has a density of from0.91 to 0.93 g/cnferr] and
the Iinear | owdensity polyethylene has a density of from0.88 to 20

0.93 g/cnferr]. 8. The resin conposition ascording to any one of itens 1
to 7 above, wherein the |lowdensity polyethy- Iene (C has a nelt index of
fromO0.2 to 100 g/ 10 25 m nut es. 15 9. The resin conposition
according to any 9ne ofhéteesin comBoabbien anepridinghtol amydensi 0§

pol yethy- lene (C) is present in an amunt of from0.01 to 3.0 Earts by

wei ght, relative +6em80lptet8 dhovie: ghbesein the l@Unﬁ@ﬁéhtY(W veghyThe
resin composition accordlng to any one of itens 1 tg 9 above, wherein the

| ow-density pol yet®e {ehel®dpreeeatnighapraeeyre PSM?H@ﬂsPt9 pSPyétHylene
10 11. Th t di { 1t b
wherein the cal cibRFER Py orSiaREy Serdcivs Fo 206, Sastsche eatdnfarlart o

sel ect ed fgon1th component (A).

10. The resin composition according to any one of
items 1 to 9 above, wherein the low-density polyethy-
lene (C) is a high pressure low-density polyethylene.
10

l1l1. The resin composition according to any one of
items 1 to 10 above, wherein the calcium salt of fatty
acid (D) is at least one calcium salt selected from the
group consisting of calcium laurate, calcium stearate

15 and acid calcium behenate.

12. The resin composition according to any one of

items 1 to 11 above, wherein the calcium salt of fatty

acid (D) is present in an amount of from 0.02 to 0.5
20 part by weight, relative to 100 parts by weight of

component (A).

13. The resin composition according to any one of
items 1 to 12 above, wherein:

25 the non-polymeric compound (El) containing a



group consisting of calciumlaurate, calciumstearate 15 and acid
cal ci um behenate. 12. The resin conposition according to any one of itens 1
to 11 above, wherein the calciumsalt of fatty acid (D) is present in an
anount of fromO0.02 to 0.5 20 part by weight, relative to 100 parts by
wei ght of conponent (A). 13. The resin conpasdtion according to any one of
items 1 to 12 above, wherein: 25 t he non-pol yneric conpound (El)
containing a 16 formal dehyde-reactive nitrogen atomis at |east one
conpound sel ect edfbroaldrbydeoupactives niifgoghndpéyanisdranmleasin@ngn
am no-substituted triazine conpound, and the polynmer (E2) containing a
f or mal dehyde- r eaccompound splEChPer 656R ANEnOFSURt CPREIFtIRG 6| Prieyan-
selected fromthe group consisting of an_am.no- sgbstltuted triazin

Bei ¢ B

conmpound/ f or mal defyaeL r 8ngd P?aﬁPHétﬁégFﬁ and 287106 FPIRPYR %poﬁyﬁer
10 14. Th t di t t 13 wh th
an no- subst  tut ed tri 255&2%3&3‘8%2&%0 R
triazine ¢ ”pOU“dQEQE”HkQSQ&QR RRLYTE b ﬁegékaghgeék9§%akd%élQ%Q%d
pol ymer; and the acryl am pol ymer is at [east

from the group consisting of an amino~substituted

triazine compound/formaldehyde polymer, a polyamide

resin and an acrylamide polymer.

10 14. The resin composition according to item 13 above,
wherein the amino-substituted triazine compound is
melamine; the amino~substituted triazine
compound/formaldehyde polymer is a melamine/formalde-
hyde polymer; and the acrylamide polymer is at least

15 one polymer selected from the group consisting of a

poly-B-alanine and a polyacrylamide.

15. The resin composition according to any one of

items 1 to 14 above, wherein the formaldehyde-reactive
20 substance (E) is present in an amount of from O to 1.0

part by weight, relative to 100 parts by weight of

component (A).

16. An extrusion molded article obtained from the

25 resin composition of item 1 above, which is a rod or a



15 one polyner selected fromthe group consisting of a

poly-[err]-al anine and a pol yacryl am de. 15. The resin conposition
according to any one of itens 1 to 14 above, wherein the

f or mal dehyde-reactive 20 substance (E) is present in an anmount of from
Oto 1.0 part by weight, relative to 100 pat¥s by wei ght of conponent (A).
16. An extrusion nolded article obtained fromthe 25 resin conposition
of item 1l above, which is a rod or a 17 sheet. 17. A shaped article
obt ai ned by cutt ishgeathe extrusi on nolded article of item 16 above. 5 The
present invention will now be described belowin detail. In the present

I nvention, exanples of oxynethyl ene polyners used as conponent (A) include:

oxyrret hyl ene nl 62 Wi PR BN P FOrRAror, (i o or T JEhUGERon
rimer (111 oxanolears FOrHs Honyue Yo ramio it r aoxaney: 16
(rr) an Oéynethylene copol ymer containing 0.1 to
The present invention will now be described below
in detail.
In the present invention, examples of oxymethylene
polymers used as component (A) include:

10 . (I) an oxymethylene homopolymer consisting essen-
tially of oxymethylene units, which is obtained by
polymerizing a formaldehyde monomer or a cyclic oligom-
ar of formaldehyde, such as a formaldehyde trimer
(trioxane) or a formaldehyde tetramer (tetraoxane);

15 (II) an oxymethylene copolymer containing 0.1 to
20 % by weight of oxyalkylene units having 2 to 8
carbon atoms, which is obtained by copolymerizing a
formaldehyde monomer or a cyclic oligomer of formalde-
hyde, such as trioxane or tetraoxane, with a cyclic

20 ether, such as ethylene oxide, propylene oxide, epi-
chlorohydrin, 1,3-dioxolane or a diglycol formal:;

(I11) a branched oxymethylene homopolymer obtained
by polymerizing a formaldehyde monomer or a cyclic
oligomer of formaldehyde, such as trioxane or tetraox-

25 ane, in the presence of a compound having, in a mol-



20 % by wei ght of oxyal kyl ene units having 2 to 8 carbon atons, which is
obt ai ned by copol ynerizing a fornmal dehyde nononer or a cyclic oligoner of
formal de- hyde, such as trioxane or tetraoxane, with a cyclic 20

et her, such as ethyl ene oxi de, propylene oxide, epi- chlorohydrin,

1, 3-di oxol ane or a diglycol formal; (111) aiBranched oxynet hyl ene

honmopol yner obt ai ned by pol yneri zing a fornmal dehyde nononer or a cyclic

ol i goner of formal dehyde, such as trioxane or tetraox- 25 ane, in the
presence of a conpouial thesewf, ia Plumdlity d8 Bendeiolmt cafoups plsMehity
of functional groups, such as hydroxyl groups, carboxyl groups, am no

groups, acid anhyai iRiedREil TSRO \CRFRRHIEL FEPWPS e pRINANQr GLPEPS ( 1351¢
branched oxynet hyl ene_copol yner obtajned by 5 copol ynmeri zing a
f or mal dehyde mon@RFYIHFLGE FRIVRS ol FHEEY FFOYRS APUEHT FRPOXYICHT 24PE T i oxane

oxi dor ot ch of bhydlr i TGl yR =TS SO ORETRS aRarrnet, REs el ke
o2 ComaunY b doerigin s FORERMS ALEeR LU ST
acid anhydride grc%!f&om@n_l k@fyf@fme%,ors@mxgs P Rane or tetraox-
ane, with a cyclic ether, such as ethylene oxide,
propylene oxide, epichlorohydrin, glycol formal or
diglycol formal, in the presence of a compound having,
10 in a molecule thereof, a plurality of functional
groups, such as hydroxyl groups, carboxyl groups, amino
groups, acid anhydride groups, alkoxy groups and/or
epOXy groups;
(V) a block copolymer of an oxymethylene homopo-
15 lymer, obtained by polymerizing a formaldehyde monomer
or a cyclic oligomer of formaldehyde, such as trioxane
or tetraoxane, in the presence of a styrene type, an
ester type, an amide type or a urethane type elastomer
having a functional group (such as a hydroxyl group, a
20 carboxyl group, an amino group, an acid anhydride
group, an alkoxy group Or an epoxy group) at one end
thereof or at both ends thereof; and
(VI) a block copolymer of an oxymethylene copolym-
er, obtained by copolymerizing a formaldehyde monomer

25 or a cyclic cligomer of formaldehyde, such as trioxane



(V) a block copol yner of an oxynet hyl ene honopo- 15 | ymer, obtained by
pol yneri zing a formal dehyde nononmer or a cyclic oligonmer of formaldehyde,
such as trioxane or tetraoxane, in the presence of a styrene type, an ester
type, an ami de type or a urethane type el astonmer having a functional group
(such as a hydroxyl group, a 20 car boxylg group, an am no group, an
aci d anhydri de group, an al koxy group or an epoxy group) at one end thereof
or at both ends thereof; and (VI) a block copolynmer of an oxynethyl ene
copolym er, obtadnetebyacnpotynmeithi agcrcibecmatidehydsunbnaseetBglene or a

cyclic oligoner of formal dehyde, such as trioxane 19 or tetraoxane, with
a cyclic ether, sexhdas progyiereoxkiéde, peppyhbprobydtdn. eplrAPdr dayaain,
glycol formal or diglycol formal, in the presence of a styrene type, an
ester type, an anPfedigh¥cel HOLMRLhai@ tggepéeagncs of a ?Bﬁﬁ?nﬁaWYH@ a

functional group (such as a hydroxyl grou
group, an acid anPyd®SFeHet §?%up a g@?o£¥p%r8ﬁp 2ot %B%x§ya?oﬁg% Sat one

end thereof or at both ends the ner s

f ? se oxype h%
oxyret hyl ehe 10" EOREE SRTREr S oF SREERPRRT) SR80 oL SUly ERcRERY HRGRE hyl ene
copol ymer of i teny(LV) aboug. gog, @ BLOGE, CRROLYIES Sfoup, an scid annya-

ride group, an alkoxy group or an epoxy group) at one

carboxg group an a
gh

end thereof or at both ends thereof.
0Of these oxymethylene polymers, an oxymethylene
10 copolymer of item (II) above, a branched oxymethylene
copolymer of item (IV) above and a block copolymer of
an oxymethylene copolymer of item (VI) above are pre-
ferred. An oxymethylene copolymer of item (I1II) above
is more preferred.
15 The melt index (MI) of the oxymethylene polymer
used in the present invention is generally from 0.1 to
150 g/10 minutes, preferably from 1 to 100 g/10
minutes. With respect to a copolymer type polyoxy-
methylene polymer, the comonomer content thereof is
20 generally from 0.1 to 20 mol, preferably from 0.3 to 10
mol, relative to 100 mol of the oxymethylene. In the
present invention, the melt index is measured in accor-
dance with ASTM-D1238-57T.
Examples of sterically hindered phenol compounds

25 used as component (B) of the resin composition of the



an oxynet hyl ene copol yner of item (VI) above are pre- ferred. An
oxymnet hyl ene copol yner of item (l1) above is nore preferred. 15

The nelt index (M) of the oxynethylene polynmer used in the present
invention is generally from0.1 to 150 g/10 m nutes, preferably from1l to
100 g/ 10 mnutes. Wth respect to a copol ynez0type pol yoxy- nethyl ene

pol yner, the conononer content thereof is 20 generally fromO0.1 to 20
nol, preferably fromO0.3 to 10 nol, relative to 100 nol of the
oxynet hyl ene. | n phesprdsdmverrbion iiowludiee trdlethivdese iod vieedsdrisd (i3 (3-
accor- dance with ASTM D1238-57T. Exanpl es of sterically hindered phenol
conmpounds 25 tu@@GY&s5c®ﬁ§§ﬁénﬁ PBFr@BYPﬁ@nﬂé§r@r@@#ﬁ@@ﬁﬁ on oot he

20 present |nvent|on |nclude tr| hylene | ycol - bi_s-[ %
t-butyl - 5- net hyl - 2eKFREEPIR mﬂ 3pi Gpiorat & Putye- > s yli¥oxypheny1)-

hexanedi ol - bi s- [38%P§%|§F§ @bu%%&F Q%%%%ﬁ%%ﬁquféak@s?%'?%?%?]1 e

pentaerythrityl -t

but yl - 4- hygroxyph§§¥gﬁeny d9%§8§h ?ﬁfa%%%ﬁlq§é%§%_ octadecyl-3-(3,5-

di -t - butyl Z4- hydr pro
et hyl ene-bi s( 3, 5- dij = t= By ~4- Ry A\AstACTeY g%@ﬁfwﬁkte] N,N'-hexam-

3,5-di -t-butyl -4-hydroxy-benzyl phosp onate I ét hyl -

1, 3, 5-trinmet hyl - 2e4n@1bhestHd 5305~ ib4t Wutd1 -4-hydroxy- hydrocinnamide),
3,5-di-t-butyl-4-hydroxy-benzylphosphonate-diethyl-
ester, 1,3,5-trimethyi-2,4,6-tris(3,5~-di-t-butyl-4-

10 hydroxybenzyl )benzene, 3,9-bis-[2-{3-(3-t-butyl-4-
hydroxy-5- methylphenyl)-propionyloxy}-1,1-dimethy-
lethyl]-2,4,8,10-tetraoxaspiro(5, 5)undecane, 2,2'-
methylene~bis(4-methyl-6-t~butylphenol), 2,2'-methy-
lene-bis(4-ethyl-6-t-butylphenol), 1,1,3-tris(2-methyl-

15 4-hydroxy-5-t-butylphenyl )butane, 1,6-hexanediol-bis-
[3-(3-t-butyl-5-methyl-4-hydroxyphenyl )-propionate],
pentaerythritol-tetrakis[3-(3~-t-butyl-5-methyl-4-hy-
droxyphenyl )propionate], octadecyl-3-(3-t-butyl-5-
methyl-4-hydroxyphenyl )propionate, N,N'-hexamethylene-

20 bis(3-t-butyl-5-methyl-4-hydroxy-hydrocinnamide) and
N,N'-bis~[3-(3,5-di~-t~butyl-4-hydroxyphenol )propionyl]-
hydrazine. Of these sterically hindered phenol com-
pounds, triethylene glycol-bis~[3-(3-t-butyl-5-methyl-
4-hydroxyphenyl )-propionate], pentaerythrityl-

25 tetrakis([3-(3,5-di-t-butyl-4-hydroxyphenyl )-propionate],



10 hydr oxybenzyl ) benzene, 3,9-bis-[2-(3-(3-t-butyl-4- hydroxy-5-
met hyl phenyl ) - propi onyl oxy} -1, 1-di net hy-
| et hyl]-2,4,8,10-tetraoxaspiro(5, 5) undecane, 2,2'-
met hyl ene- bi s(4-nmet hyl -6-t-butyl phenol), 2,2'-nethy-
| ene- bi s(4-ethyl-6-t-butyl phenol), 1,1,3-triZdd(2-methyl- 15
4- hydr oxy-5-t-butyl phenyl ) but ane, 1, 6-hexanedi ol - bi s-
[3-(3-t-butyl-5-nmeth I-4-hydrox¥phen¥[)-§£opipnate],
pent aeryt hri t ol - tR®t¥ arpexanesbylepeybisl dep ngt-2-hytyl-4-hydroxy-hydro-
dr oxyphenyl ) propi opat e], .oct adecyl - 3- (3-1 - but I-E- ,
met hyl - 4- hydr oxy phety? b?%ﬁioﬂagé?efﬁéFgﬁgggﬂ¥?h Pehd. dpgi-t-butyl-4-
bi s(3-t-butyl-5-net byl - 4-hydr oxy-hydroci pnam de).apd, . ., .. .. .
NN bl s L3 (3 5 SRR R e RET P87 olb e P B Ret o these
sterically hinderg@E ENOL ., §P0% - POUNDS, 1 LhELYY € i onvl -1 1-
glycol -bis-[3-(3-1- %?y??%gne§%§l-qﬂ-ﬁy%r%xyp ekyﬁ?? %%% O%EY%],’
pentaerythgltyl- &Pnethylethyll-2, 4,8 10—tetraoxaspir055,5)undecane are
tetrakls[3-(3,5-d|-t;bd¥y|-4;hydroxy henyl) -'propi onhat e . 21
N, N - hexamet hyl enerdisfLed: di Tﬁe@éltéﬂ:eﬂi@é(ﬂgﬁxﬂiﬁ&éif@d $heRa 88hpounds
1, 6- hexanedi ol -bi s-[3-(3,5-di-t-butyl -4- hydroxyphenyl)-propi onatel and
3, 9-bi s-[ 2- (3- ( 3-¢an v yhsdd hidd bxydba ey hyt phengbpbpriapi onyl oxy}-1,1- 5
di ret hyl ethyl]-2, 4,8, 10-tetraoxaspi ro(5, 5)undecane are preferred. These
sterically hindered phHEmslanoapbunflstibansbericaily noivdeved | phenoi ncom-
conbi nati on
pound used in the present invention is generally in the
10 range of from 0.05 to 2.0 parts by weight, preferably
from 0.1 to 1.0 part by weight, relative to 100 parts
by weight of the oxymethylene polymer as component (A).
When the amount of the sterically hindered phenol
compound is smaller than 0.05 part by weight, satisfac-
15 tory heat resistance and extrusion moldability cannot
be obtained. When the amount of the sterically hin-
dered phenol compound is larger than 2.0 parts by
weight, the resin composition is likely to suffer
marked discoloration in a molding machine during mold-
20 ing, so that the resultant molded article is not suit-
able for practical use.
As the low-density polyethylene component (C) of
the resin composition of the present invention, use can

be made of at least one polyethylene selected from the

25 group consisting of a high pressure low-density poly-



The anmount of the sterically hindered phenol com pound used in the present
I nvention is generally in the 10 range of fromO0.05 to 2.0 parts by
wei ght, preferably from0.1 to 1.0 part by weight, relative to 100 parts by
wei ght of the oxynethyl ene polyner as conponent (A). Wen the anmobunt of the
sterically hindered phenol compound is small22 than 0.05 part by weight,
satisfac- 15 tory heat resistance and extrusion noldability cannot be
obt ai ned. Wen the amount of the sterically hin- dered phenol conpound is

| arger than 2.0 pethylepenenghe, lihearediow-demsddivt podveshyillesiey to suffer
mar ked di scoloration in a nolding machine during nold- 20 ing, so that
the resul tant nol ded aft RdBE P¥egsursyileow-geneiftyr pelyethydengsds R¥orhe

| ow- density pol yethyl ene conpgnent (C) of the resin conposition of the
present inventi onduged PXnrﬁélﬁﬁaepgﬂ§§FrFéé§ﬂ°8n€n§8Fy@tﬁ99§n€r§§§€EFéd

fromthe 25 roup.consi sting of,_a_high pressuyre_| ow.d ity poly-
22 ethylene and a Ppﬁggra!gﬁgagﬁgﬁtﬁnp5 efﬁ%ﬁ&ng. 2rﬁﬁgﬁf§@§§§%ﬁe
o o L, B0 YeSBOBNE A2 opudlige e Calemh BEMRECIZAN wager o
producing a high pressure low-density polyethylene,
short branchings (such as ethyl branching and butyl
branching) from a main chain occur by an intramolecular
hydrogen abstraction reaction due to "back biting”.
10 Due to the presence of the short branchings, the ob-
tained high pressure polyethylene has a low density.
Also, during the radical polymerization, long branch-
ings occur due to an intermolecular hydrogen abstrac-
tion reaction, so that the high pressure low-density
15 . polyethylene is caused to have long branchings having a
length comparable to that of a main chain. The density
of the high pressure low-density polyethylene is gener-
ally in the range of from 0.91 to 0.93 g/cm3.
A linear low-density polyethylene is produced by
20 ionic polymerization. Specifically, a linear low-
density polyethylene is produced by a method in which
an ethylene monomer is copolymerized with an a-olefin,
such as l-butene, l-hexene, 4-methylpentene-l1 or 1-
octene, which is employed in an amount of from several

25 % to several tens % by weight, based on the weight of



5 3,000kg/cnferr]. During the radical polynerization for producing a
hi gh pressure | owdensity pol yethylene, short branchings (such as ethyl
branchi ng and butyl branching) froma nmain chain occur by an intranol ecul ar
hydr ogen abstraction reaction due to "back biting". 10 Due to the
presence of the short branchings, the ob- ta2®ed high pressure polyethyl ene
has a | ow density. Also, during the radical polynerization, |ong branch-

i ngs occur due to an internol ecul ar hydrogen abstrac- tion reaction, so
that the hi gh presber ethywegensionpmes, thergdlyydniyodveing ehesdd branedve

| ong branchings having a | ength conparable to that of a main chain. The
density of the hi R9Fr é8%Qr &Eheofaden &hey rp oy 88h e feCTeagendhe JanPLty t he
range of fromO0.91 to 0.93 g/cnferr]. A linear |owdensit | yet.hyl ene is
produced by 20 ©°f FBﬁiEeﬁgl i PRLYERT - SpP COSHYY, 4& R%ﬁ%gﬁﬁéiﬁ
density pol yethyl ene i.s prqoduced by.a.nmethqd in whi an _et hyl ene non r

i s copol yneri zed &Pwﬁdgﬁgéggl?Pﬂ¥?¥§33ﬁn§blf-Q&F@ﬁ@ﬁqflﬁ@&ggé Tangl G

4- et hyl pent ene- | 1. t ene [ i 8 enpl oyed in an anmount of from
sever al 25@ @ggémsgvgga%%tgﬁ?%@6 §hhéight, based on the wei ght of 23

the ethyl ene nmononer, hﬂ%%)éatii b duchRg SR beRhaRGhe WAGS HARIRE ¢RI N
chain so as to decrease the density
the mechanism in which the low-density polyethylene in
the resin composition of the present invention serves
to decrease the occurrence of whitened portions and
10 void portions in an extrusion molded article obtained
from the resin composition. However, it has been found
that, when the low-density polyethylene in the resin
composition of the present invention is replaced by a
high-density polyethylene {(which has substantially no
15 short branches and substantially no long branches), the
effect of the present invention cannot be achieved.
From this result, it is presumed that the effect of the
present invention has some relationship to the branch-
ing structure of the low-density polyethylene in the
20 resin composition. On the other hand, it has also been
found that, as the low-density polyethylene component,
a high pressure low-density polyethylene is more effec-
tive for achieving the effect of the present invention

than a linear low-density polyethylene. Therefore, it

25 is also believed that the presence of long branchings



of the resultant polynmer. The density of the linear |owdensity

pol yethylene is generally in the range of 5 from0.88 to 0.93
g/cnferr]. Elucidation has not yet been nmade with respect to the nechani sm
in which the | owdensity polyethylene in the resin conposition of the
present invention serves to decrease the ocd4 rence of whitened portions
and 10 void portions in an extrusion nolded article obtained fromthe
resin conposition. However, it has been found that, when the | owdensity
pol yet hyl ene in the FesihoCodposityonobyethelenesdft 2AHIBRRIBAVFLYr BFF¥ced

by a high-density pol yethyl ene (which has substantially no 15 short
branches and subs?gﬁ?'E}Y ﬁBrléﬁﬁlﬁYhﬂghﬁg? e%ﬁﬁcﬁf?chgﬁfPfﬁﬁeBFesent

i nventi on cannot be aCFLeved. Fromthis result, it is presumed that the
effect of the presBRhE™Fh98ntion has some relationship to the branch- ing

f the | ow depsi I i pLhe 20 ; ' hEi on.
L e o RSB R, B Eol T, SIS

pol yethyl ege conpRRent md: bi Rapl eSBUELoHOY: deBs! 1§0P) Y8 fithepesl s HRr e

effec- tive for achieving the effect of the present invention than a Iinear
| owdensity p0|yeiQY&@ﬁ@-pE@?éﬁfgaethb£ 2Re low-HEndie9 Behie¥Rgithat nhhe

presence of | ong branchings 2
a melt index of from 0.4 to 90 g/10 minutes. When the
melt index of the low-density polyethylene is smaller
than 0.2 g/10 minutes, the suppression of the occur-

10 rence of whitened portions and void portions in an
extrusion molded article is likely to become unsatis-
factory. When the melt index of the low-density poly-
ethylene is larger than 100 g/10 minutes, the occur-
rence of void portions is increased and the resin

15 composition tends to slip on the screw of an extruder
during molding.

The amount of the low-density polyethylene is in
the range of from 0.01 to 5 parts by weight, preferably
from 0.05 to 3 parts by weight, relative to 100 parts

20 by weight of the oxymethylene polymer as component (A).
When the amount of the low-density polyethylene is less
than 0.01 part by weight, the suppression of the occur-
rence of whitened portions and void portions in an
extrusion molded article is likely to become unsatis-

25 factory. When the amount of the low-density polyethy-



in the lowdensity polyethylene is advantageously very effective for
achieving the effect of the present invention. It is preferred that the

| ow densi ty polyethylene 5 has a nelt index of fromO0.2 to 100 g/10
mnutes. It is nore preferred that the | owdensity pol yethyl ene has a nelt
index of from0.4 to 90 g/10 mnutes. Wien ©Be nelt index of the

| ow-density polyethylene is smaller than 0.2 g/10 m nutes, the suppression
of the occur- 10 rence of whitened portions and void portions in an
extrusi on nol ded kgne cie nere | kay 3 ccpecvnky wetahts. wrtavweyabipepiae
melt index of the |owdensity poly- ethylene is |arger than 100 g/ 10

m nutes, the occdrla‘FJé?fbea’Eﬁ TR TR FRAFhERQ k@Y abd PFEUF e3P N5
conposition tends to S|j e.screw of an extruder during nolding. The
anount of the | oS %%y‘?%ﬁjec% in the range of from0.01 to 5

parts by weight, pref a rom 0.0 Or 3 p igh relatiyv 0 100
. e’{h cya%01um saf‘lh Pa‘{: é/c:\LAE guééd gs cE 12§ })

parts 20 by wei gh € OXYhE ene po as’ conponent
t he anount; of the,/lowgl Holyet hy, &.ﬁg i h@% _
wei ght, the supp?%ssw%nfo e od%ur- é %? ﬁilte portlons and *Voi d

portions in an extfdis] ber@'&?ﬂcﬁixﬁ'&éﬁt'@f|é"§é’¥uz§é’tét?c@fmuﬁ@§@&f§te@5
factory. Wen the amount of the | ow- density pol yet hy-
fatty acid having 10 to 36 carbon atoms. The fatty
acid may be substituted with a hydroxyl group. Exam-
ples of saturated fatty acids include capric acid,

10 lauric acid, myristic acid, palmitic acid, stearic
acid, arachidic acid, behenic acid, lignoceric acid,
cerotic acid, montanic acid, melissic acid and cero-
plastic acid. Examples of unsaturated fatty acids
include undecylenic acid, oleic acid, elaidic acid,

15 cetoleic acid, erucic acid, brassidic acid, sorbic
acid, linoleic acid, linolenic acid, arachidonic acid,
propiolic acid and stearolic acid. Of these fatty
acids, lauric acid, stearic acid and behenic acid are
preferred.

20 The calcium salt of a fatty acid having 10 to 36
carbon atoms, which is used as component (D) of the
resin composition of the present invention, is insolu-
ble in water and methanol, and therefore produces no

calcium ion. However, a calcium salt of a fatty acid

25 having 10 to 36 carbon atoms is generally produced



25 lene is nore than 5 parts by weight, unfavorable exfo- liation and
internal fine cracking tend to occur in an extrusion nolded article. The
calciumsalt of a fatty acid, used as conpon- 5 ent (D) of the resin
conposition of the present inven- tion, is a calciumsalt of a saturated or
unsaturated fatty acid having 10 to 36 carbpa atons. The fatty acid may be
substituted with a hydroxyl group. Exam ples of saturated fatty acids

i nclude capric acid, 10 | auric acid, nyristic acid, palmtic acid,
stearic acid, aradudidcingrith tehdlowclasctipharadpeiian RRIRSL aci d,
nont ani ¢ aci d melissic acid and cero- plastic acid. Exanpl es of

unsat ur at ed f at t prskisush ke iRfely I fRGRY, st gMeTRL W fW T acid,
15 cetoleic acid, erucic acid, brassidic acid, sorbic acid, |lino]eic

acid, linolenic é'é\ld’s é?%hl"%ﬁ)]rﬁldmhc‘l%‘s pﬂ‘lﬁjpl‘ﬁﬂ%r’élﬁ d-OH stBM STFXCHR d.

o hese | atzéy "t o e i e A% PR y GRG0 2 36
carbon at , %Qa llk%seqszh Oé%og’me(v\'/{a%% oJ i qu;eil& coggg)s&ﬁ%on of

t he prese i nvention, 1% insol & an anol ,  and erefore

produces no_cal cidifid:0the HRY Sire UGANEAA L Rlr Baldilidde 2GRS

having 10 to 36 carbon atoms Is generally produce
CaCl, and the like, which are also present as impuri-

ties.
There is no particular limitation with respect to
10 the method for producing the specific calcium salt of a
fatty acid used in the present invention, as long as
the obtained calcium salt of a fatty acid has a calcium
ion content of substantially not larger than 50 ppm by
weight and a chlorine ion content of substantially not
15 larger than 100 ppm by weight. Specifically, for
example, the calcium salt of a fatty acid used in the
present invention can be cobtained by a method in which
a calcium salt of a fatty acid is produced by a reac-
tion between a sodium salt of a fatty acid and calcium
20 chloride. The obtained calcium salt of the fatty acid
is repeatedly washed with water to remove calcium ions
and chlorine jions until the calcium ion content and the
chlorine ion content become 50 ppm by weight or less
and 100 ppm by weight or less, respectively. The

25 calcium salt of a fatty acid used in the present inven-



26 according to the bel ow described production process, and such cal ci um
salt of a fatty acid generally con- tains both calciumions and chlorine
ions. The calciumions are derived from for exanple, Cal 2, Ca(OH) 2 and 5
the Iike, which are present as inpurities, and the chlorine ions are
derived from for exanple, NaC, CaC 2 and t©fte |i ke, which are al so present
as inpuri- ties. There is no particular limtation with respect to 10

the nethod for producing the specific calciumsalt of a fatty acid used in
the present invertiem, car abse ke ohkabhedibed caethedn tal vhithaaferigiaci d
has a calciumion content of substantially not |arger than 50 gpn1by wei ght
and a chlorine i oHt ¥t A 53BEY FE1AI1§ PERAUTEd by 3 aFRFTiPRANn 100 ppm

b ight. Specifically, f le, t | ci |t ¢ fatt id
used in the presdtR OISR i GHE TR gomcﬂ?«;éﬁc%@%‘?lﬁ&%ﬁi%ﬁ wireih

| ci 't of fatt i d. i d_b - 1 t '
At of o tarty aetied PR FHH SE o, Bt 6E acka oy SRR R Ol
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i ons and chlorine 1ons unti calciumion content an e chlorine’ion
content beconme 50 fpn eI e 414688 ion content and the chlorine ion

content become 50 ppm by weight or less and 100 ppm by
weight or less, respectively. When calcium hydroxide
having a low chlorine content is used for producing a

10 calcium salt of a fatty acid, the number of washing
operations necessary for obtaining the calcium salt of
a fatty acid can be decreased. The calcium ion content
and the chlorine ion content of a calcium salt of a
fatty acid can be determined by ion chromatography.

15 For example, a calcium salt of a fatty acid is added to
a methanol/water mixture (weight ratio of 1:1), to
thereby dissolve therein any soluble impurities.
Thereafter, the resultant is subjected to ion chro-
matography for determination of calcium ions and chlo-

20 rine ions, if any.

When the calcium ion content of component (D) is
more than 50 ppm by weight and/or when the chlorine ion
content of component (D) is more than 100 ppm by
weight, problems arise not only in that the occurrence

25 of whitened portions and void portions in an extrusion



and 100 ppm by weight or |ess, respectively. The 25 calciumsalt of a
fatty acid used in the present inven- 27 tion can al so be obtained by a
method in which a calci- umsalt of a fatty acid is produced by a reaction
between a fatty acid and cal ci um hydroxi de. The ob- tained calciumsalt of
the fatty acid is repeatedly 5 washed wist h water to renove cal ci um
ions and chlorine ions until the calciumion content and the chlorine ion
content becone 50 ppm by weight or |ess and 100 ppm by wei ght or |ess,
respectively. Wiewohdgdiamtiyle oks dbnteeased a how ahsorimethant @bhscoks-used
for producing a 10 calciumsalt of a fatty acid, the nunber of washing
operations necessafgtien Rds ntoEeEer cdwed ngn the tappealingt9faand can be
decreased. The calciumion content and the chlorjne ion content of a

cal ciumsalt of £¥EFYSLR|iBPLILA R HEEER mi feRMBILTR P ERFEdatber pag. nab
For exanple, a calciuymsalt of a fatty acid ijs added to a nethanol / wat er
mxture (wei ght rET PR MAYe THER HerBSL i TR oTRR TRRTRT W avy TR ABPRr -
impurities. Thereafter, }h&{?esﬁ‘ééant %s subj e ted.é(r)?&%lichro: mat ogr aphy

for determ nation ofccalcium rons and eht'o: VoL PO TN, "R 1% any. Wien

the calciumion céﬁ%fﬂgiéﬁ.ﬁ%ﬁﬂ%&?qgftﬁé&eifé increased when the calcium

ion content requirement and/or the chlorine ion content
requirement both defined in the present invention is
not satisfied. However, it has been found that, when a

10 comparison with respect to the number of spherulites
{having a diameter of 100 pm or more) is made between
an extrusion molded article produced from an oxmethy-
lene polymer resin composition which satisfies both the
above-mentioned calcium ion content and chlorine ion

15 content requirements and an extrusion molded article
produced from an oxmethylene polymer resin composition
which does not satisfy any of the above-mentioned
calcium ion content and chlorine ion content require-
ments, the number of spherulites in the former (satis-

20 fying both the above-mentioned calcium ion content and
chlorine ion content requirements) is apparently small-
er than the number of spherulites in the latter (not
satisfying any of the above-mentioned calcium ion
content and chlorine ion content requirements). From

25 this finding, it is presumed that the number of crystal



nore than 50 ppm by wei ght and/or when the chlorine ion content of

conponent (D) is nore than 100 ppm by wei ght, problens arise not only in
that the occurrence 25 of whitened portions and void portions in an
ext rusi on 28 nol ded article is increased, but also in that discol-
oration tends to occur during the annealing2® an extrusion nolded article.
Conpl ete el ucidation has not yet been nmade with respect to the reason why
the occur- 5 rence of whitened portions and void portions in an
extrusi on nol ded mawtleieinsthacreasedcohpasihéonsaloflnenoasctheeaolidi-
requi renent and/or the chlorine ion content requirenent both defined in the
present inventionfigakbensapeetdief. theweoetin cprpasibiten feuhddtRatdinten a
10 conparison with respect to the nunber of spherulites (having a
di aneter of 100 [¥9] mBrtrbre)the fabddbiiGrEFCANSRREFURFERCHDI 8RB article

produced from an oxnethy- |en ol MEL L sin_conposition which sgtisfles

both the above- mePtTBREGNEAI GF U oh eBRE SR BhaR cATSr FnECF@rPg8 1o 1A

content re uirenegﬁé ggguf@ag%t$g &88 %ﬁLgﬁg article produced from an
onp05|? rcha

oxmet hyl ené pol yner "restn ¢ I on oes not satisfy any of the
above- nent i oned Ca'C'Uf%'QﬂeC?Pé@@ﬁtaﬁﬂv%ﬂ%?&hﬂeitoﬁsCQP&EQ&réEQHh5€'the

ments, the nunber of spherulites Iin th ornmer (satis-

calcium ion content and chlorine ion content of the
calcium salt (D) of a fatty acid are as low as possi-
ble, most advantageously 0 ppm by weight.

10 The amount of the calcium salt (D) of a fatty acid
is generally in the range of from 0.0l to 1.0 part by
weight, preferably from 0.02 to 0.5 part by weight,
relative to 100 parts by weight of the oxymethylene
polymer;

15 When the amount of the calcium salt (D) of a fatty
acid is smaller than 0.01 part by weight, the effect of
component (D) for improving the heat resistance of the
resin composition is unsatisfactory. When the amount
of the calcium salt (D) of a fatty acid is larger than

20 1.0 part by weight, vigorous discoloration occurs
during the annealing of an extrusion molded article.

As component (E) of the resin composition of the
present invention, use is made of at least one formal-
dehyde-reactive substance selected from the group

25 consisting of a non-polymeric compound (E;) containing



20 fying both the above-nentioned calciumion content and chlorine ion
content requirenents) is apparently small- er than the nunber of
spherulites in the latter (not satisfying any of the above-nentioned
calciumion content and chlorine ion content requirenents). From 25

this finding, it is presunmed that the nunbeggof crystal 29 nuclei in the
resin conposition influences the solidi- fication speed of the resin
conposition during nolding and, in turn, the solidification speed affects

t he occurrence ofa of ovmalehaty porteart el el vodghpartéomrend & polymehe
resultant nolded article. In the present invention, it is preferred that
the cal ci umion dd¥ erfonfrRiieindra ntoyieml ¢ den regcEie d&f%?%%@?OTD) of

a fatty acid are as | ow as possi- ble, nost advantageously 0O ppmé)lx vveight.
10 The BN RO AReTLf Gvpedd () o]fSanfméyﬂ‘%ﬂﬂ ffipoun
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oRyTet Iy, ene PO iBoadits (R, trhER, (1, ARl adde ST 8040 O
conponent (D) fc"sdﬂﬁ%f%ﬂf@ht{yag§§ﬁeréﬁ%ﬁ%&ﬂ&éﬁCﬁEﬁgmbles of amino-
substituted triazine compounds (2) include guanamine
{2,4-diamino-sym~triazine), melamine (2,4,6-triamino~
sym-triazine), N-butylmelamine, N-phenylmelamine, N,N-
10 diphenylmelamine, N,N-diallylmelamine, N,N' ,N''-tri-
phenylmelamine, N-methylolmelamine, N,N'-dimethylolme-
lamine, N,N' ,N''-trimethylolmelamine, benzoguanamine
(2,4-diamino~-6-phenyl-sym-triazine), 2,4-diamino-6-
methyl-sym-triazine, 2-4-diamino-6-butyl-sym-triazine,
15 2,4-diamino~-6-benzyloxy~sym-triazine, 2,4-diamino-6-
butoxy-sym-triazine, 2,4-diamino-6-cyclohexyl-sym-
triazine, 2,4-diamino-6-chloro-sym~triazine, 2,4-diami-
no-6-mercapto-sym~triazine, 2,4-dioxy-6-amino-sym-
triazine, 2-oxy-4,6-diamino-sym-triazine and N,N' ,N'-
20 tetracyanoethylbenzoguanamine. Of these non-polymeric
compounds (E;), dicyandiamide and melamine are pre-
ferred.
On the other hand, examples of polymers (Ey) con-
taining a formaldehyde-reactive nitrogen atom, which

25 are usable as component (E) in the present invention,



resin conposition is unsatisfactory. Wien the anmount of the cal cium salt
(D) of a fatty acid is |arger than 20 1.0 part by weight, vigorous

di scol oration occurs during the annealing of an extrusion nolded article.
As component (E) of the resin conposition of the present invention, use is
made of at |east one formal- dehyde-reactiv@8lsubstance sel f

group 25 consi sting of a non-polynmeric conpound (E1)
a formal dehyde-reactive nitrogen atomand a pol ymer (E2)
f or mal dehyde- r eadtiodaids t(rlog@n @mmo-FSE-WRd feriaziddhpoun
nmononeri ¢ conpound or an oligomeric conmpound. Exanples of non-polyneric 5
conpounds (E1) i SOMRNEFmaidenvda R lymey2)( Ghigh RO ktds Ferin-

(TR compounde, O s o e, subslil o G Llag s Samoinds (2
|nCU.eg!Janamn J4=al . ,.ITE , 4, O- I am Nno-
) mheny! el s no - SRR Sn A AN ad dayihee anciude a

N- et hyl ol el am %&a%ﬁ“é@dﬁ%ﬂﬂa}g% ré&rgn{éer and the like. Examples

N,N',Ni'-prineth mel am ne, benz am'ne _ _
(2, 4- di am no- 6- phanys1pamldd %él@)ls,S 2 P-iHA R0 151 - Syrdd igizi ne,

2-4-di am no-6-butyl -symtriazine,
2, 4- di am no- 6- beREMIIX 6%y, MriylicaZ 818,02, iy Idra B 412 6 -nylon 12 and the

like, and copolyamides thereof, such as nylon 6/6-6,
nylon 6/6-6/6-10, and nylon 6/6-12. Examples of acry-

10 lamide polymers (3) include a homopolymer obtained by
polymerizing acrylamide or a derivative thereof in the
presence of a metal alcoholate, a copolymer obtained by
polymerizing acrylamide or a derivative thereocf with
another vinyl monomer in the presence of a metal alco-

15 holate, a homopolymer obtained by polymerizing acryla-
mide or a derivative thereof in the presence of a
radical polymerization catalyst, a copolymer obtained
by polymerizing acrylamide or a derivative thereof with
another vinyl monomer in the presence of a radical

20 polymerization catalyst, and the like. Preferred
examples of acrylamide polymers include poly-B-alanine
and polyacrylamide. A poly-pB-alanine can be produced
in accordance with the methods disclosed in Examined
Japanese Patent Application Publication Nos. 6-12259,

25 5-87096 and 5-47568 and Unexamined Japanese Patent
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but oxy-symtriazine, 2,4-di am no-6-cycl ohexyl-sym triazine,

2, 4-di am no-6-chl oro-symtriazine, 2,4-diam- no-6-nercapto-symtriazine,

2, 4- di oxy-6-am no-sym triazine, 2-oxy-4,6-diamno-symtriazine and

N,N,N- 20 t etracyanoet hyl benzoguanam ne. O these | _
HISrSHEET A BEEN

conpounds (El), dicyandi am de and nel am ne a2 pre- ferr

hand, exanples of polynmers (E2) con- taining a formal dehyde-r eREPLAGED
nitrogen atom which 25 are usabl e as conponent (E) trtire-present

i nventi on, 31 Bpbiticedtiens iedd-OpehsSpeicidligaditn) Nan 3miZdd7APost iRt ut ed

triazi ne conpound/formal dehyde polyner, (2) a polyamde resin, and (3) an
acryl ani de pol ymehomppgipres ebtajngd byubslvrerdding asrvdArdealcfeldyde
polymers include a 5, . mel am ne/ f or mal dehyde pol yner and the |ike.
Exanpl es of pol yaffdevpEdivRs therepdc iiddhry PERSENES A 6n T69igAlo P8 YE -
nyl on 6-10, nylon 6-12, .nylon 12 and the |ike, .and _copql yam._des thereof
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tion catalyst can be produced in accordance with the
method disclosed in Unexamined Japanese Patent Applica-
tion Laid-Open Specification No. 3-28260.
10 The weight average molecular weight of the polymer
(E5) containing a formaldehyde-reactive nitrogen atom
is preferably 500 or more, more preferably 5,000 or
more.
The formaldehyde-~reactive substance (E) of the
15 resin composition of the present invention exhibits an
effect of improving the heat resistance of the resin
composition when the molding temperature is higher than
usual or when the processing speed is very low.
The amount of the formaldehyde-reactive substance
20 (E) in the resin composition of the present invention
is 0 to 2.0 parts by weight, preferably 0 to 1.0 part
by weight, relative to 100 parts by weight of the oxy-
methylene polymer as component (A). When the amount of

the formaldehyde-~reactive substance (E) is more than

25 2.0 parts by weight, the resin composition suffers
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anot her vinyl nononer in the presence of a netal alco- 15 hol ate, a
honmopol yner obt ai ned by pol ynerizing acryla- mde or a derivative thereof
in the presence of a radical polynerization catalyst, a copol yner obtai ned
by polynerizing acrylani de or a derivative thereof with another vinyl
nmononer in the presence of a radical 20 33pol yneri zati on catal yst, and
the like. Preferred exanples of acrylam de polyners include
poly-[err]-alanine and pol yacryl am de. A poly-[err]-alanine can be produced
in accordance wi tdisdmlomatives disthostee i resideneedd apd csenpasthion
Application Publication Nos. 6-12259, (corresponding to U.S. Patent No.
53015, 707) 25 in 5 grOEiRG (3FRFWEE and Unexani ned Japanese Pat ent

32Substitute sheet - 4/5/99 | ication Lajd-Open ecifi
3-234729. A honopol ynet? ot %?t p’o“‘{ﬁr‘é?’r‘%ﬁ‘ngv%’éf?‘i‘%n?‘%% Jf)’rv‘?;ls d8¥eSat i ve

t hereof in the prgsence of di “1‘)42 erlz on_catalyst and.a
copol yrmer obt ai net® by P 1rOn OXY T l?(%e%%r?ﬁ Te® orvia %%r’]‘%%ﬁ]rve
thereof wifh anot ém% éylo &ﬂaﬂélﬁgst cPi&s %C‘S%Q%hé’)ﬁﬁg %I ab Q}LX r' za-

tion catalyst can roduce In accordance wt ose

Unexam ned Japanesg, Pl el fopld ca; ﬁtogté@ml%aeg Spegihibi £84heN(MB1a
3-28260(corresponding to L}) Pate% No. 5,011, 890)

release agent), a pigment and the like. These addi-
tives can be used individually or in combination.
These additives can be used in an amount usually em-
10 ployed in the art.
As light stabilizers, (I) a benzotriazole type
compound, (II) an oxalic anilide type compound and
(II1I) a hindered amine type compound are preferred.
Examples of benzotriazole type compounds (I) in-
15 clude 2-(2'-hydroxy-5'-methyl-phenyl )benzotriazole, 2-
(2'~-hydroxy-3, 5~-di-t-butyl-phenyl )benzotriazole, 2-(2'-
hydroxy-3, 5-di-isocamyl-phenyl )benzotriazole, 2-[2'-~
hydroxy-3, 5~-bis(a, a~-dimethylbenzyl )phenyl]-2H-benzo-
triazole and 2-(2'-hydroxy-4'-octoxyphenyl )benzotria~
20 zole. Of these compounds, preferred are 2-~[2'-hydroxy-
3,5-bis(a,a-dimethylbenzyl )phenyl]-2H-benzotriazole and
2-(2'~hydroxy-3, 5~-di-t~butyl-phenyl )benzotriazole.
Examples of oxalic anilide type compounds (II)
include 2Z2-ethoxy-2'-ethyloxalic acid bisanilide, 2-

25 ethoxy-5-t-butyl~2'-ethyloxalic acid bisanilide and 2-



10 The wei ght average nol ecul ar wei ght of the pol ynmer (E2)
containing a formal dehyde-reactive nitrogen atomis preferably 500 or nore,
nore preferably 5,000 or nore. The formal dehyde-reactive substance (E) of
the 15 resin conposition of the present invention exhibits an effect
of inproving the heat resistance of the resi3d conposition when the nol ding
tenperature is higher than usual or when the processing speed is very |ow
The amount of the fornal dehyde-reactive substance 20 (E) in the resin
conmposi tion of tethexwcht-dedesiylornltc tacid bspritsdey wWEhese  com-
preferably O to 1.0 part by weight, relative to 100 parts by weight of the
oxy- methyl ene pdJHRIS L2 R oRReE IRILVigal bh OB bR fEoBR IpgEion.
f or mal dehyde-reacti ve substance ,1s nmore than 25 2.0 par
wei ght, the resin conp%%?’??lg‘?'ls s?é %’r%gereé?‘fﬁl’r%%o %?%t‘i’%‘ﬁp‘a‘&ﬁ‘?ﬁg{ fﬁgy
resi dence of the compositjion in | gli machi n I £ presen

SRR et e 5 SRt e By e ndT E2E o1 e

i nvention, various adc of” . . ym
O % (TS 212 S e o bR Rosb L) o
pi gment and the|ﬂ3§§—iﬂ¥#¥%GKKEEramethylpiperidine, 4-(phenylacetoxy)-
2,2,6,6-tetramethylpiperidine, 4-benzoyloxy-2,2,6,6-
tetramethylpiperidine, 4-methoxy-2,2,6,6~tetramethylpi-
peridine, 4-stearyloxy-2,2,6,6-tetramethylpiperidine,
10 4~-cyclohexyloxy-2,2,6,6-tetramethylpiperidine, 4-benzy-
loxy-2,2,6,6-tetramethylpiperidine, 4-phenoxy-2,2,6,6-
tetramethylpiperidine, 4-(ethylcarbamoyloxy)-2,2,6,6-
tetramethylpiperidine, 4-(cyclohexylcarbamoyloxy)-
2,2,6,6-tetramethylpiperidine, 4-(phenylcarbamoyloxy)-
15 2,2,6,6-tetramethylpiperidine, bis(2,2,6,6-tetramethyl-
4-piperidyl)-carbonate, bis(2,2,6,6-tetramethyl-4-
piperidyl)-oxalate, bis(2,2,6,6-tetramethyl-4-piperi-
dyl)-malonate, bis(2,2,6,6-tetramethyl-4-piperidyl)-
sebacate, bis(2,2,6,6-tetramethyl-4-piperidyl)-adipate,
20 bis(2,2,6,6-tetramethyl-4-piperidyl)-terephthalate,
1,2-bis(2,2,6,6~tetramethyl-4-piperidyloxy)-ethane,
a,a'-bis(2,2,6,6-tetramethyl-4-piperidyloxy)-p~xylene,
bis(2,2,6,6-tetramethyl-4-piperidyl)tolylene-2,4-dicar-
bamate, bis(2,2,6,6~tetramethyl-4-piperidyl)-hexamethy~

25 lene-1, 6~dicarbamate, tris(2,2,6,6-tetramethyl-4-piper-



tives can be used individually or in conbination. These additives can be
used in an anmount usually em 10 ployed in the art. As |ight
stabilizers, (1) a benzotriazole type conpound, (Il) an oxalic anilide type
conpound and (I'11) a hindered anmine type conmpound are preferred. Exanples
of benzotriazole type conpounds (I) in- 15 35 clude

2-(2' - hydroxy-5"-nethyl - phenyl)benzotriazole 2-

(2' - hydroxy-3,5-di-t-butyl - phen benzotrla ol e

hydr oxy- 3, 5- d|-|sb%ﬁip Bﬁ@ﬁ???bi oPT FE2GREL °§Y%?te &na tris(2,2,6,6-

gy?59¥¥ygrgxglzg[§ﬁﬁ%§ ﬁgﬁg %gggééf;$§f9¥gLn%£h zorg 4= Efa%%rgo gﬁﬁ%unds

preferred are 2-[ -4 -
3,5-bis(a, a- dinetﬁylgenzyl¥pﬂ ??S2FEBeh bgflézothERQEthyl 4-piperi
2-(2'-hydroxy-3, 53diyLg %Hé&nghEQYL}Q?8§9&&'az@hé aﬁsagnhsﬁteane&ahaﬁ_

ani |l i de type conpounds i nclude 2-ethoxy-2'-ethyloxalic acid
bi sani|lideg 2- 253ered &hhAXYtPpé- BUhpbuidasethy! Bsalisedaghdibligaaihderand
2- 34 et hoxy-3'-dodecyl oxalic acid bisanilide. These com pounds can be

used i ndi vi dual | yiarcofibenabioat i on. cEbinkesonf olfi adbeadogniiacollgpeype
conpounds (I11) include 4-acetoxy-2,2,6,6,-tetranethyl piperidine, 4- 5
st ear oyl oxy- 2, 2, 6¢cGmpetndnelhyl phperatliineandladeykygpe compound (II) and
a hindered amine type compound (III) is most preferred.
In a combination of the compounds (I), (II) and (III),
10 the proportionate amounts thereof can be arbitrarily
selected. When the compounds (I), (II) and (III) are
used in combination, the total amount of the compounds
(I), (II) and (III) is generally in the range of from
0.01 to 3 parts by weight, relative to 100 parts by
15 weight of the oxymethylene polymer as component (A).
Examples of lubricants (mold release agents) in-
clude an alcohol, a fatty acid, an ester obtained from
an alcohol and a fatty acid, an ester obtained from an
alcohol and a dicarboxylic acid, a fatty acid amide, a
20 polyoxyalkylene glycol, an olefin compound having an
average degree of polymerization of from 10 to 500, and
silicone oil.
Examples of alcohols for use as lubricants (mold
release agents) include both monohydric and polyhydric

25 alcohols. Examples of monohydric alcohols include



| oxy-2, 2, 6, 6-tetranet hyl pi peridi ne, 4-(phenyl acet oxy) -
2,2,6,6-tetranet hyl pi peridine, 4-benzoyl oxy-2,2,6,6- tetranethyl piperidine,
4- met hoxy- 2, 2, 6, 6-tetranet hyl pi - peridi ne,

4- st earyl oxy-2, 2, 6, 6-tetranet hyl pi peridine, 10

4- cycl ohexyli oxy- 2, 2, 6, 6-t et ranet hyl pi peri di A8, 4-benzy-

| oxy-2, 2, 6, 6-tetranet hyl pi peri di ne, 4-phenoxy-2, 2,6, 6-

o Bl Dot g SN, SO ST arconon, acer
2,2,6,6-tetranet hyl i peridin - (phenyl.car H QYIGhd?. tridecyl
2,2,6,6-tetranet %‘1%*&3« dt'™ efc}f)ji s%f%%f’&f%ﬁ%ne%%y? i Y
4-pi peridyl)-carh bi b , G- t = jPesi 3T OX & £,
bis(2,2,6,6-tetr f(r?‘erlﬁﬂ;ql-%-%(%esrz?yﬁ %%%ﬁﬁgn%%?gﬁecp} &

bis(2,2,6,6-tetrgrtdhdr 4-RiPeiddil) -a S&Nasel &stearyl alcohol, oleyl
bis(2, 2,6, 6-tetranet hyl -4-piperidyl)-adi pate, 20

bis(2,2,6,6-tetramidndr 4-rbeidcdyl )al&siephf hidddel alcohol, behenyl
1,2-bis(2,2,6,6-tetranethyl -4-piperidyloxy)-ethane,

[err]-bis(2, 2,6, Giaincietdydyy-gigqeioy | medydsgyXydbmehol, 2-hexyldeca-
bis(2, 2,6, 6-tetranet hyl -4-pi peridyl)tolyl ene-2,4-dicar- banate,

bi s(2, 2, 6, 6-t et r amel hy2-Usqliqrery dytdedranahetIrypocPpldodecanol, 2-

| ene-1, 6-di carbamate, tris(2,2,6,6-tetranethyl-4-pi per- 35

i dyl ) - benzene- 1, 3sxkiekraisganak and 4 Teyybstearyl alcohol.

tetranet hyl -4-pi peridyl)-benzene-1, 3,4-tricarboxylate, O these conpounds,
biS(2,2,6,6-tetranethyﬁslp?ﬁ¥ﬁ¥qzlc alcchols, those alcohols having 2 to

10 6 carbon atoms can be used. Examples of polyhydric
alcohols include ethylene glycol, diethylene glycol,
triethylene glycol, propylene glycol, dipropylene
glycol, butanediol, pentanediol, hexanediol, glycerol,
diglycerol, triglycerol, threitol, erythritol, pentaer-

15 yvthritol, arabitol, ribitol, xylitol, sorbitan, sorbi-
tol and mannitol.

Examples of fatty acids as lubricants (mold re-
lease agents) include capric acid, lauric acid, myris-
tic acid, palmitic acid, stearic acid, hydroxystearic

20 acid, arachic acid, behenic acid, lignoceric acid,
cerotic acid, montanic acid, melissic acid, ceroplastic
acid, undecylenic acid, oleic acid, elaidic acid,
cetoleic acid, erucic acid, brassidic acid, sorbic
acid, linoleic acid, linolenic acid, arachidonic acid,

25 propiolic acid and stearolic acid, natural fatty acids



dyl)-sebacate is preferred. The above-nentioned hin- 5 dered am ne

t ype conpounds can be used individually or in conbination. A conbination
of a benzotriazole type conpound (1), an oxalic anilide type conpound (I11)
and a hindered am ne type conpound (I11) is nost preferred. In a

conbi nati on of the conpounds (I), (Il) and @7 1), 10 t he proportionate
anmounts thereof can be arbitrarily selected. Wien the conpounds (1), (I1)
and (I111) are used in conbination, the total anmount of the conpounds (1),
(1) and (111) iscoptrining thestefatryecaoids camd. 91miytereaef sthgseei ght,
relative to 100 parts by 15 wei ght of the oxynethyl ene pol ymer as
conponent (A). ExEaHresieids ubrThese salimhatiel 2akeds Banty 1ay ephdeean

al cohol, a fatty acid,,k an ester obtained froman alcohol and a fatty acid,

an ester obtai nedYRd ERESE CBhER AN WERrFoXPic acid, a fatty acid
I de, 20 | | kyl | | | efi hayi

verage degree of | pol YIS A FHEr S S5Fatndd £15h otk IRARE, %fg%'egg?f??‘cz

Ex | | f | ' '

ot h onoryar o o ol YRLaT; Sopibantalys LIBLIAE R RICRbELaLEC 10

al cohol s include agerdfs PCiYle ALLPLR! i s CAPEYL LR £018! s PORYLLBL£088! by decy ]

the reaction of a fatty acid selected from the group
consisting of palmitic acid, stearic acid, behenic acid
and montanic acid, with a polyhydric alcohol selected

10 from the group consisting of glycerol, pentaerythritol,
sorbitan and sorbitol. The fatty acid esters may or
may not contain a hydroxyl group. For example, the
fatty acid esters can be any of a monoester, a diester
and a triester. Further, the fatty acid esters may

15 contain a hydroxyl group which is blocked with boric
acid or the like. Preferred examples of fatty acid
esters include glycerol monopalmitate, glycerol dipal-
mitate, glycerol tripalmitate, glycerol monostearate,
glycerol distearate, glycerol tristearate, glycerol

20 monobehenate, glycerol dibehenate, glycerol tribe-
henate, glycerol monomontanate, glycerol dimontanate,
glycercol trimontanate, pentaerythritol monopalmitate,
pentaerythritol dipalmitate, pentaerythritol tripal-
mitate, pentaerythritol tetrapalmitate, pentaerythritol

25 monostearate, pentaerythritol distearate, pentaerythri-



al cohol , undecyl alcohol, lauryl alcohol, tridecyl alcohol, nyristyl

al cohol , pentadecyl al cohol, cetyl alcohol, heptadecyl alcohol, stearyl

al cohol, oleyl 5 al cohol, nonadecyl al cohol, icosyl alcohol, behenyl

al cohol, ceryl alcohol, nelissyl alcohol, 2- hexyldeca- nol ,

2-i soheptyl undecanol, 2-octyl dodecanol, 2 dﬁtyltetradecanol and

2- et hyl stearyl al cohol. As polyhydric al cohol s, those al cohols having 2 to
10 6 carbon atons can be used. Exanples of éh ydri c al cohol s

i ncl ude et hyl ene BP§CBFlsHPéFﬁ§Fen@e@F?SBYthFFF@@h§P Res§rgEsre. pPEPYI ene

3!éf§Ler§Ipr?PY5f§%@?%¥hr%h?$“%%F?gﬁﬁﬁPﬁfg?E?Qggé%%XEFFl%%fda?ké9@ﬂ¥%?2?'
arabi tol, 101 tol soXubLl ol 300! LaRLoRENDLC, | Bhopad-pRADL L0, (ExaUBLeS of

fatty aC|ds as Iu%rlcan €ase agénts ude capric ac

auric acid, yrifankte, afbArapRkBhEL EoRChinoRbARALGAS! fenBYdroXKsS ER! ©

20 acid aracni c ac I C acl I gnoceric acid, cerotic acl

mont ani ¢ agld neaiﬁéhﬁaﬁsté, 5sﬁeaéa§£hﬁleendtrymeﬁﬁahseéc gehdaeel ehc
acid, elaidic acid, cetoleic acid, erucic acid, brassidic aC|d sorbic

acid, linoleic acrﬂtollﬁ@tﬁBMGnﬁﬁhdtearéﬁhbdﬁEhCmaﬁbﬁalﬁ5tate, BbeBL8hhC
acid and stearolic acid, natural fatty acids
dipalmitate, sorbitan tripalmitate, sorbitan monostea-
rate, sorbitan distearate, sorbitan tristearate, sorbi-
tan monobehenate, sorbitan dibehenate, sorbitan tribe-
10 henate, sorbitan monomontanate, sorbitan dimontanate,
sorbitan trimontanate, sorbitol monopalminate, sorbitol
dipalminate, sorbitol tripalminate, sorbitol monostea-
rate, sorbitol distearate, sorbitol tristearate, sorbi-
tol monobehenate, sorbitol dibehenate, sorbitol tribe-
15 henate, sorbitol monomontanate, sorbitol dimontanate
and sorbitol trimontanate. As an example of a fatty
acid ester containing a hydroxyl group blocked with
boric acid or the like, there can be mentioned a boric
acid ester of a glycerol monoester of a fatty acid.
20 With respect to esters obtained from an alcohol
and a dicarboxylic acid, which are usable as lubricants
(mold release agents), examples of alcohols used for
forming an ester with a dicarboxylic acid include

saturated and unsaturated alcohols, such as methyl

25 alcohol, ethyl alcohol, propyl alcohol, n-butyl alco-



37 containing these fatty acids, and a m xture of these fatty acids. These
al i phatic acids may or may not be substituted with a hydroxyl group. Anong
esters obtained froman al cohol and a fatty 5 acid, which are usable
as lubricants (nold rel ease agents), preferred is a fatty acid ester
obt ai ned by the reaction of a fatty acid sel3&cted fromthe group consisting
of palnmtic acid, stearic acid, behenic acid and nontanic acid, with a

pol yhydric al cohol selected 10 fromthe grouE consi sting of glycerol
pentaerythritol, kokbiisebabdl sateehel . Theutyltylaehdl eshepBY huylePPRAy
not contain a hydroxyl group. For exanple, the fatty acid esters can be any
of a nonoester, a?t@%%?%?ohndnah%PF%%t%¥c°¢%}th%r°c¥$% ?LEPYChei BBSPEL s

15 t d h . b] ock b d
The ke, Prof or et aahpl cavpr?s akBohaby amedi SFef Slodhal o Gobraratco”
Imtate, gl | tate, | t
Tonostear ate, gl yiel of S ohr aFeorghy iy dheh g caPlolbt i TrafdEg5 0e
monobehenaf e, g'y&f%é4 g%fnnﬁ?§%§d39u¥§§r9$rtfépﬁln €A1 g5 cBLYGELR! an

nmononont anat e, glycer ate cerol trinontanate, pentaerythrlto
monopal mitate, pefaghyiNfhtphad Q%Hhééé@er P21k a@fdi@étépl ofrbRalscmtate,

pentaerythritol tetrapalmtate, pentaerythritol nonost ear at e,
pentaerythritol diSi@araéEonpPenidesyt Biccinic a01d, glutaric acid,
adipic acid, pimelic acid, suberic acid, azelaic acid,
sebacic acid, undecanoic acid, brassidic acid, maleic
10 acid, fumaric acid and glutaconic acid.

As fatty acid amides usable as lubricants (mold
release agents), there may be mentioned fatty acid
amides obtained by reacting fatty acids having 16 or
more carbon atoms with aliphatic amines or aliphatic

15 diamines. Examples of fatty acids used for forming a
fatty acid amide include palmitic acid, isopalmitic
acid, stearic acid, isostearic acid, behenic acid,
lignoceric acid, cerotic acid, heptacosanoic acid,
montanic acid, melissic acid, lacceric acid, cetoleic

20 acid and erucic acid. Examples of amines and diamines
used for forming fatty acid amides include ammonia and
ethylenediamine. Examples of fatty acid amides include
stearyl amide, palmityl amide, oleyl amide, methylene-

bisstearamide, ethylenebisstearamide and ethylenebiso-

25 leyl amide.



38 tol tristearate, pentaerythritol tetrastearate, pen- taerythritol
nonobehenat e, pentaerythritol dibehenate, pentaerythritol tribehenate,
pentaerythritol tetrabe- henate, pentaerythritol nononontanate,
pentaerythritol 5 di nont anate, pentaerythritol trinontanate,
pentaeryth- ritol tetranontanate, sorbitan m@nopal mtate, sorbitan
dipalmtate, sorbitan tripalmtate, sorbitan nonostea- rate, sorbitan

di stearate, sorbitan tristearate, sorbi- tan nonobehenate, sorbitan

di behenat e, sorbitan tPeheoxyalkylengegbyeolsondibha asnbubniaante, (mold

sorbitan di nontanate, sorbitan trinontanate, sorbitol nonopal m nate,
sor bi t ol d|paln1hﬁ%%@a§%r%9?Bstr?ﬁ%lﬁ%%%%bfl%%erF%lCﬁ%ﬁ%@?eél)rEPe

sorbitol disteara or bi t ol i Stearate, sor oI behena
sorbitol di behena&ii orb ‘P%lp?{Y%’éYa kylene g Qbriieer (1) are

nmononont anat e, SorS%%Q%nQensnééQ %F afg %ﬁ%;%g%cé Ig?g Qgﬁig%ﬁeafmﬂth

exanpl e of a fatt ester “con alm

bori ¢ acidyor they Og&y%at fe@n P;igfgtm@ﬂagsvﬁpflﬁ&md Sb&iy8ing-

gl ycer ol mbnoest aci U respec
obtained froman alcohgly é@ﬁ ap@lfﬁf&&%Yéﬁ& £, dp1 Whi 6 §rﬁlHéﬁb#§lﬁﬁer

| ubricants (nold release agent’s),” exanpl es of al cohols used for Tormng an

ester with a di caspoxylyetiael she nglyeel sahdlrgbepppddy Lesat y1pEsd. al sphol s,

such as net hyl
preferred degree of polymerization of these polyoxyal-

kylene glycols is in the range of from 5 to 1,000, more

10 advantageously from 10 to 500. The polyoxyalkylene
glycols of class (II) are ethers obtained from a poly-
oxyalkylene glycol of class (I) and an aliphatic alco-
hol. Examples of polyoxyalkylene glycols of class (II1)
include polyethylene glycol oleyl ether (degree of

15 polymerization of ethylene oxide: 5 to 50), polyethy-
lene glycol cetyl ether (degree of polymerization of
ethylene oxide: 5 to 20), polyethylene glycol stearyl
ether (degree of polymerization of ethylene oxide: 5 to
30), polyethylene glycol lauryl ether (degree of polym-

20 erization of ethylene oxide: 5 to 30), polyethylene
glycol tridecyl ether (degree of polymerization of
ethylene oxide: 5 to 30), polyethylene glycol nonyl
phenyl ether (degree of polymerization of ethylene
oxide: 2 to 100) and polyethylene glycol octyl phenyl

25 ether (degree of polymerization of ethylene oxide: 4 to



25 al cohol, ethyl alcohol, propyl alcohol, n-butyl alco- 39 hol,
i sobutyl al cohol, t-butyl alcohol, n-anyl alcohol, 2-pentanol, n-heptyl

al cohol, n-octyl alcohol, n-nonyl alcohol, |auryl alcohol, nyristyl
al cohol, cetyl alco- hol, stearyl alcohol and behenyl al cohol. Exanples of
5 di carboxylic acids used for formng &4 ester with an al cohol include

a nmonoester and a diester of oxalic acid, malonic acid, succinic acid,
S M S BT SIS S B
R R e R R T e el e
or ol iphatic 15 (1 SR ShASL SR B AR IS e AANAGBR10S
fatty acid am de jdid upe, Rl dNd¢ CaEd (1 50Pa iilde 3 e HLRAE GO &h1

i sostearic acid, beheni ¢ acid, lignoceric acid, cerotic ‘acid, heptacosanoic

aci d, nontani ¢ agichol®l4sed q&édﬁbel@zcg%iﬁné&ﬁbtm{ WeistiPiene acid
and erucic acid. Exanples of amnes and diam nes used for formng fatty
aci d am des i ncl udel dgaammiteo B0 etdgyl enadl Bmd eyl yoahmasoHfedadty aci d
am des i ncl ude
(degree of polymerization of ethylene oxide: 2 to 50)
and polyethylene glycol monooleate (degree of polymer-
ization of ethylene oxide: 2 to 10).
10 The olefin compound having an average degree of
polymerization of from 10 to 500, which is usable as a

lubricant (mold release agent), is represented by the

following formula (1):

15 ri

~CHC (1)

R2

wherein each of R! and R2 independently
20 represents a hydrogen atom, an alkyl group,
an aryl group or an alkoxy group, and n
represents an average degree of polymeriza-
tion and is from 10 to 500.
Examples of alkyl groups include an ethyl group, a

25 propyl group, a butyl group, a hexyl group, an octyl



stearyl amde, palmtyl am de, ol eyl am de, nethyl ene- bisstearam de,

et hyl enebi sst earam de and et hyl enebi so- 25 | eyl am de. 40

Pol yoxyal kyl ene gl ycols usable as lubricants (nold rel ease agents) are
classified into classes (1) to (I1l1). The pol yoxyal kyl ene gl ycols of class
(1) are polycondensates of al kyl ene gl ycol s42Exanpl es of 5

pol yoxyal kyl ene glycols of class (1) include polyethy- |ene glycol,

pol ypropyl ene glycol, and a bl ock pol yner of polyethylene glycol and

pol ypropyl ene glyqxwupﬁh@ fref broeauplegr bWy ha¥ YRR zat FORY bf ¥ AEBeand
pol yoxyal - kyl ene glycols is in the range of from5 to 1,000, nore 10
advant ageousl y frdn§ ¥$15@EPUPTheE%EWQ%&§a?§y?€ﬁ% TP siFlufas? (11)

are ethers obtalned fron1a oly aIk ene g col of class §£§ gnd an

a|IthtIC ?Ic?h | I I o? % y %%T??Y TP cof sPo ?CE| 2 ?Y}%

i ncl ude pol ye ene co e e i zation
oflethylgneyOX|é§; %P@oy%oB o %#%%i%@yi é%ég%1ycg$e&%¥ylg ?@éfy%Eégreelof
ol ynmeri zation o PX o ne 0 ar
gthgr (deg ee of dﬁﬁg%e |£%t|%£%h eéht%g%l %é Q%é §g§¥f %fé% hyrene

glycol lauryl ethgg $§E§E€$¥cgt$E4YG}o@£E 1nc1@ﬁé2§ﬁ'é%h@%yeéfauﬁneaox'de
5 to 30), polyethylene

propyloxy group and a butyloxy group. Examples of
monomers used for producing an olefin compound include
olefin moncmers, such as ethylene, propylene, l-butene,

10 2-butene, isobutylene, l-pentene, 2- pentene, 2-methyl-
1-butene, 3-methyl-l-butene, 2-methyl-2~butene, 1~
hexene, 2,3-dimethyl-2-butene, l-heptene, l-~octene, 1~
nonene and l-decene, and diolefin monomers, such as
allene, 1,2-butadiene, 1,3-butadiene, 1,3-pentadiene,

15 1,4-pentadiene, 1,5-hexadiene and cyclopentadiene.
Alternatively, the olefin compound may be a copolymer
obtained by copolymerizing 2 or more types of monomers
selected from these olefin and dioclefin monomers. When
the olefin compound is obtained by polymerizing a

20 diolefin monomer, from the viewpoint of increasing the
heat stability of the olefin compound, it is preferred
to use a modified olefin compound which is obtained by
subjecting the olefin compound to a conventional hydro-
genation treatment so as to decrease the number of

25 carbon-carbon unsaturated bonds in the olefin compound



gl ycol tridecyl ether (degree of polynerization of ethylene oxide: 5 to
30), polyethylene glycol nonyl phenyl ether (degree of polynerization of
et hyl ene oxide: 2 to 100) and pol yet hyl ene gl ycol octyl phenyl 25

et her (degree of polynerization of ethylene oxide: 4 to 41 50). The
pol yoxyal kyl ene glycols of class (I11) are esters obtained froma

pol yoxyal kyl ene glycol of class (1) and a higher fatty acid. Exanpl es of

pol yoxyal ky- lene glycols of class (I11) include polyethylene glycol 5
monol aur ate (degrée dfNPBPSFeREzeMabh 8% E@ﬂ?%@h@ oxide: 2 to 30),
pol yet hyl ene gl ycol nobnostearate (degree of yneri zation of ethyl ene

oxi de: 2 to 50) and po??e%ﬁy?%ﬁ%sﬁFﬁﬁthﬂBnB ?e%Y%r?Q%g¢%€r%? 85I9ﬁ%¥m‘
i zation of ethylene ox

havi ng an svera0e"S DELREESH; &eﬁﬂvﬁe%%&z%woﬂoa?mﬁom‘&g tﬁgé'aﬁlguﬁ? | lgllge
usabl e as a | Ubr' G0k, { TOLGbOELEBE BRCPh. 3ok BECRER oToPK L b0l ol I ovi ng

formula (1): [err erern err] ependén

representsga hydrogep, al o, EPoﬁ|f§|t8r§HB 3fin y%hQrQUQrgéeaﬁeQLEBXYn)

group, and n represents an” average degree of polyneri
of polymerization is less than 10, the long-~term lubri-

cation properties of the olefin compound tend to become
low and mold deposit problems tend to occur. When the
average degree of polymerization (n) is more than 500,
10 the initial lubrication properties of the olefin com-~
pound tend to become low.
As preferred examples of silicone oils usable as
lubricants (mold release agents), there can be men-

tioned polydimethyl siloxane and polymethyl phenyl

15 siloxane, both represented by the following formula
(2):
r3 R3 R3
. | | .
R Sio (?ic}m Tio R (2)
|

wherein each RS independently represents a
methyl group, an alkyl group, a phenyl group,
a halogenated alkyl group, a halogenated

25 phenyl group, a polyalkylene glycol and the



tion and is from10 to 500. Exanples of al kyl groups include an ethyl

group, a 25 propyl group, a butyl group, a hexyl group, an octyl 42
group, a decyl group, a lauryl group, a cetyl group and a stearyl group.
Exanpl es of aryl groups include a phenyl group, a p-butyl phenyl group, a
p-octyl phenyl group, a p-nonyl phenyl group, 4% benzyl group, a p-

butyl benzyl group, a tolyl group and a xylyl group. Exanples of ether

groups include an et hoxy group, a_propyl oxy group and a putyl oxy group.
Exanpl es of mononers usEEEf P ?N%ﬁ%&l EnaBl%ﬁ?%tc%W%o%ndl$n%Iude ol efin
nononers, such as ethyle e pro en but ene 2-bute

i sobutyl ene, 1- pentenéTl g%% %h%éThﬁ?ErﬁsﬁﬁY%n%n %V%E?%?I-l but ene,

2- et hyl - 2- but ene, &Ig%re%edpﬁlé?f'% HEL byl ¢ Zo DUl gne

s a ﬁgf@e 1- oct ene,
1- nonene and 1- decene NONOMETS, Such as
1, 2-but adi ene, 1, 3-butadie 1, 3- pent adi ene, 15 1, 4- pent adi ene,
1, 5- hexadi ene and cycl openta dlene Alternatively, the olefin conpound may

be a copol ymer obt ai negks by SODOLYRETbZ1 NOrKe b @meaiweée%mﬁqp
sel ected fromthese olefin and diol efin nononers When the ol efin conpound

i's obtained by pahyd®fidd NfoBy@fganosiThbLhd | HavDR®NElstFEOFuFHE1N | FMDSH Nt
of increasing the
some methyl groups of the dimethylsiloxane units are
replaced by other groups, such as a halogenated phenyl
group (e.g., a chlorophenyl group), an alkyl group
10 having 8 or more carbon atoms, a polyethylene glycol-
containing group, a higher fatty acid ester group
derived from a fatty acid having 8 or more carbon
atoms, or a halogenated alkyl group (e.g., a trifluoro-
methyl group). It is preferred that the silicone oil
15 has a kinematic viscosity of from 100 to 100,000 cSt,
as measured at 25 °C.

Generally, the amount of the lubricant (mold
release agent) is 0.05 to 3 parts by weight, relative
to 100 parts by weight of the oxymethylene polymer as

20 component (A). When the amount of the lubricant is too
large, the resin composition tends to exhibit poor
anti-slip properties when contacting the screw of an
extruder during extrusion molding, so that the effi-
ciency of the extrusion molding becomes low. There-

25 fore, the amount of the lubricant should be appro-



heat stability of the olefin conpound, it is preferred to use a nodified

ol efin conpound which is obtained by subjecting the olefin conpound to a
conventional hydro- genation treatnent so as to decrease the nunber of 25
car bon-carbon unsaturated bonds in the olefin conpound 43 to a nunber as
smal | as possible. It is necessary that the 4verage degree of polym
erization (n) of olefin nononer units constituting the ol efin conpound be
in the range of from 10_to 500, 5 greferably from15 to 300, Wen the
average degree (nPriRtpdyyReteshiefofici EPpEstPEngRCEHICPhe®PEAGSEEPM | ubri -

cation properties_of the.olefi.n_conpound tend to,beco w and_nol d
deposit probl ens Pﬁﬂﬁefglﬁﬁcﬂ%,tﬁﬁgEeFﬁB SQEPgﬁétﬁgﬁrgg %gepgfﬁﬁsp%zation
(n) is nore than t WUy ubrication properties of the
olefin com pound§$e%a%?8nb%g%nggFoaﬁbégkgbéferred exanpl es of silicone

oil s usabl e as Iubricaggﬁm%g?gdogebggﬁgnggfg%éiudghggg?ﬁgg ngﬁgﬁﬁstggaed

pol ydi met hyl sil oxane and ymet hyl “phen I'l'oxane,
representeg by thenbpgbanengifrenvsa (2% ih8tghnYBepehRefdsh BBere can

i ndependently represents a

be mentioned inorganic pigments conventionally used for
the coloring of resins. Examples of inorganic pigments
include zinc sulfide, zinc oxide, titanium oxide,
barium sulfate, Titan Yellow, iron oxide, ultramarine,

10 cobalt bliue, calcined pigments, carbonate, phosphate,
acetate, carbon black, acetylene black, lamp black and
the like. Examples of organic pigments include a
condensed azo type, an isoindoline type, a disazo type,
a monoazo type, an anthragquinone type, a heterocyclic

15 type, a quinacridone type, a thioindigo type, a pery-
lene type, a dioxazine type, a phthalocyanine type.and
the like. These pigments can be used in an amount
usually employed in the art.

With respect to the method for preparing the

20 oxymethylene polymer resin composition of the present
invention, there is no particular limitation. For
example, the resin composition of the present invention
can be prepared by a method in which the components for

the resin composition are separately or simultaneocusly

25 fed into and melt-kneaded in a kneader, a single-screw



met hyl group, an al kyl group, a phenyl group, a hal ogenated al kyl group, a
hal ogenat ed 25 phenyl group, a polyal kyl ene glycol and the 44
| i ke, provided that at |east one R3 is a nmethyl group; and mrepresents an
aver age degree of polynerization and is a positive integer. 5 As
a silicone oil, there can also be enpl oyed #6nodi fi ed pol yorganosi | oxane
havi ng a structure in which sone nethyl groups of the digetﬂylsiloxane
units are replaced b other groups such as a_hal ogenat e eny oup
(e.g., a chl oropk%’ﬁ Foud , Wa?rckf/?wg‘i”bﬁbucl%r o't thevt 1%‘6?

cater group deri e e%%%c#e”eac?% VSR SRR oL S BT a"a«&eaq%%a“e;?%ﬁ%ty ra
hal ogenat ed al kyl Iq‘(#)éjl;{éle e ﬁ};él féﬂ)ré) é‘@ﬁé‘lyéfg{ ?méénégigdg%}grred

that the S|I|cone ol has a kinenatic VISCOSI rom

100, 000 cSt, as éaﬁlﬁngéifrﬁi%%dﬁﬂgiﬂklé/ne t%ﬂ,{%’ﬁ% ofad other

| ubri cant (nDId release agent parts by we atlve to
100 parts dy wei gifi rNe, QIRS | gsles Rl Y R xS, 20 blend&prﬂ%)n@m (A).
When the anount of the |ubricant is too

like. The preferred temperature for the melt kneading
is from 180 °C to 240 °C.
The extrusion molded article of the present inven-
tion can be obtained, for example, by using an appara-
10 tus having a structure in which a desired die is con-
nected to a conventional, single- or twin-screw extrud-
er, and a support roller or the like for supporting the
extrusion molded article being produced is set near the
opening of the die. The obtained extrusion molded
15 article is subjected to annealing at about 40 °C for
about 24 hours, and then the resultant annealed product
is subjected to cutting by means of various machining
tools, thereby obtaining a shaped article.
The resin composition of the present invention has
20 advantages not only in that it has excellent extrusion
moldability, but also in that extrusion molded articles
produced therefrom have a remarkably reduced occurrence
of whitened portions and void portions comprising
microvoids, wherein the reduction in the whitened and

25 void portions is advantageous from the viewpoint of



| arge, the resin conposition tends to exhibit poor anti-slip properties
when contacting the screw of an extruder during extrusion nolding, so that
the effi- ciency of the extrusion nolding becones | ow. There- 25 fore,
the anount of the lubricant should be approy, 45 priately selected so
that the excellent anti-slip properties of the resin conposition of the
present invention are not inpaired. Exanples of pignents include organic
pigments and 5  achi&PIARNGSoR! HEERES: ca PSpideSebs PhIBHS, apDere can
be nentioned i norganic pignents conventionally used for the col oring of
resins. Exanpl es gpdatdrEgani ¢ pi gnents include zinc sulfide, zinc oxide,
titanium oxide, bariumsulfate, Titan Yellow, iron oxide, ultramarine, 10
cobalt blue, calcined pignents, carbonate, phosphate, acetate, carbon

bl ack, acetyl ene bl ack, |lanmp black and the |ike. Exanples of organic

pi gments include a condeBEEd HPDEt ¥OR CARRYINGN QU AEE: JHFENTIMNsazo type,
a nonoazo type, an anthraqui none type, a heterocyclic 15 type, a

qui nacri doge type, a tThoiPRRIRNE yPeventien wilbmov i furthexarine type,

a pht hal ocyanine type and the |ike._ These pignments can be used in an anmount
usual | 'y enployed% trapted tin more detail with reference to the follow-

ing Examples and Comparative Examples, which should not

be construed as limiting the scope of the present
invention.

In the following Examples and Comparative Exam-

10
ples, the below-mentioned components were employed.
Further, various properties were evaluated by the
below~-mentioned methods.

15 [Components employed]
A. Ozxymethylene polymer

A-1: oxymethylene copolymer having a melt index

(MI) of 2.5 g/10 minutes,
B. Sterically hindered phenol

20 B~-1: triethylene glycol-bis-[3-(3-t-butyl-5-meth-

yl~-4-hydroxyphenyl )-propionate],

B-2: pentaerythrithyl-tetrakis[3-(3,5~-di-t-
butyl-4-hydroxyphenyl )propionatel,

B-3: 3,9-bis[2-{3-(3~t-butyl-4-hydroxy-5-

25 methylphenyl )propionyloxy}-1, l1-dimethylethyl]-



Wth respect to the nethod for preparing the 20 oxynet hyl ene pol yner
resin composition of the present invention, there is no particul ar
limtation. For exanple, the resin conposition of the present invention can
be prepared by a nmethod in which the conmponents for the resin conposition
are separately or simultaneously 25 fedt8 nto and nelt-kneaded in a
kneader, a single-screw 46 extruder, a tw n-screw extruder or the liKke.
Before the feeding of the conponents into a_kneader, an ex- truder or the
like, all or sone?ofBntOcbRbEARKESPHED(Be pHBAPHRASYi |y bl ended with one
anot her or each ofher_5 niformy, using a Henschel m xer, a bl ender
or the like. The refg?}gﬂtpgxﬁﬂ?ature for the nelt kneading is from 180

[err1C to 240 Terr1C Ihe. eyt cishoasunkdedoartalole ol bis-Rhgaghl Trven-

tion can be obtained, Tor exa using an a us having a

structure in whi ChngndeSiedet! SnbS 98- pYCRLEA1! RaBeGORYEDDI RAT! . Singl e-

or twin-screw extrud- er, and a support roller or the r supporting

t he eXtrUS'On_nD'Hﬁghﬂki!Rh@sﬁglngagéﬁﬁwcﬁélksiﬁééxﬂ€ﬂﬁ)t99708?@bn9 of the
di e. The obtai ned extrusion nol ded 15 article is subjected to

anneal i ng at aboukiAQtéerr ienkotyaboot 924ghewPs, and then the resul tant
anneal ed product
C-2: high pressure low-density polyethylene
(manufactured and sold by Asahi Kasei Kogyo Ka-
bushiki Kaisha, Japan); MI = 0.5 g/10 minutes,
10 density = 0.92 g/cm3, |
C-3: high pressure low-density polyethylene
(manufactured and sold by Asahi Kasei Kogyo Kabushiki
Kaisha, Japan); MI = 15 g/10 minutes, density = 0.92
g/cm3,
15 C~-4: high pressure low-density polyethylene
(manufactured and sold by Asahi Kasei Kogyo Kabushiki
Kaisha, Japan); MI = 90 g/10 minutes, density = 0.92
g/cm3,
C-5: high pressure low-density polyethylene
20 (manufactured and sold by Asahi Kasei Kogyo Kabushiki
Kaisha, Japan); MI = 0.1 g/10 minutes, density = 0.92
g/cm3,
C-6: high pressure low-density polyethylene

(manufactured and sold by Asahi Kasei Kogyo Ka-

25 bushiki Kaisha, Japan); MI = 120 g/10 minutes,



I's subjected to cutting by neans of various nmachining tools, thereby
obt ai ning a shaped article. The resin conposition of the present invention
has 20 advantages not only in that it has excellent extrusion

nol dability, but also in that extrusion nolded articles produced therefrom
have a remarkably reduced occurrence of whi #8ned portions and void portions
conprising mcrovoids, wherein the reduction in the whitened and 25

void portions is advantageous from tfie vi ewpoi nt of 47 achi evi ng good
mechani cal properd§Ei B d dbott . Pear ance. BEST MODE FOR CARRYI NG OUT THE

| NVENTI ON 5 T . t ] L il f her il-
lustrated in nore det a(f'[h;"\/mpj(’ﬁ’s?e%f ellr%?%g erlf%{lﬁ\f{umep‘?]o{] efo%i{\ﬁbﬁ?rh%r@%ferﬁb#%%t‘éﬁ%d
Co ti Ex , ' d b t Fu t

of The prosent | TVELTON o Aodht! 58e G atREiRel Wil SlpderPe
Conpar ative Examyples, 4 @/f@Ianvyﬂ(@%g | fyﬁ{’rﬁgr@_rgﬁ £3 enpl oyed.

Further, various properties were eval uated e bel owr'nent’i oned net hods.

15 [ Cé)rrponent s empl @y etindhr QorEidyd SRe M9l Yd®Biylene (manufactured
and sold by Asahi Kasei Kogyo Kabushiki Kaisha, Japan):;
MI = 9 g/10 minutes, density = 0.92 g/cm3,
C-9: linear low-density polyethylene (manufactured
and sold by Asahi Kasei Kogyoc Kabushiki Kaisha, Japan);
10 MI = 16 g/10 minutes, density = 0.92 g/cm3,
C-10: high density polyethylene (manufactured and
sold by Asahi Kasei Kogyo Kabushiki Kaisha, Japan); MI
= 7 ¢g/10 minutes, density = 0.96 g/cm3, and
C-11: high density polyethylene (manufactured and
15 sold by Asahi Kasei Kogyo Kabushiki Kaisha, Japan); MI
= 15 g/10 minutes, density = 0.95 g/cm3.
D. Calcium salt of a fatty acid
D-1: calcium stearate having a calcium ion content
of 11 ppm and a chlorine ion content of 20 ppm,
20 D-2: calcium stearate having a calcium ion content
of 110 ppm and a chlorine ion content of 160 ppm,
D-3: calcium laurate having a calcium ion content
of 21 ppm and a chlorine ion content of 22 ppm, and
D-4: calcium laurate having a calcium ion content

25 of 120 ppm and a chlorine jion content of 120 ppm.



A-1: oxynet hyl ene copol yner having a nelt index (M) of 2.5 g/10 m nutes,
B. Sterically hindered phenol 20 B-1: triethyl ene

gl ycol -bi s-[3-(3-t-butyl -5-net h- yl-4-hydroxyphenyl)-propi onate],

B- 2:

pentaerythrithyl-tetrakis[3-(3,5-di-t- butyl-4-hydroxyphenyl) propi onate],

B-3: 3,9-bis[2-{3-(3-t-butyl-4-hydroxy-5- 250
nmet hyl phenyl ) pr opi onyl oxy}- 1, 1-di net hyl et hyl ] - 48

2,4,8,10-t etraoxaspi ro(5, 5) undecane, C. Pol yethylene C 1: high pressure
Kasei Kogyo Ka- 5

| ow- density pol yek hyl| Eoremg hdehifdetreadt bivel Sehataycasahi

bushi ki Kai sha, Japan); nelt index (M) = 7 g/10 minutes,

density =

0.92

g/crerr] C2: high prgssur®el@apid@nsity pol yet hyl ene (manufactured and

sol d by Asahi Kasei Kogyo Ka- bushjKki,h Kaisha, Japan); M
m nutes, 10 densi%&£= %@%&a %WTE$

= 0.5 g/ 10

pol yet hyl ene (nanufaczﬁjﬁg ang soéd§by Asahi Kasei Kogyo Kabushi k
t es: ~denst

Japan); M = 15 ¢g/10 y = 0.92 g/cnferr]
5 F. Other components

n

¢1,2%93: hjgh pressure | ow density

Kai sha,

F-1: polyethylene glycol (number average molecular

weight = 1,000), and

F-2: ethylene bisstearyl amide.

10 [Methods for evaluation of properties]

(1) Evaluation of the extrusion moldability of a resin

composition with respect to the production of a rod

(hereinafter referred to as "extrusion moldability for

rod production”):

15 Extrusion moldability for rod production was

evaluated by examining the size of a void portion, the

extent of the occurrence of a whitened portion (herei-

nafter frequently referred to as "degree of

whitening" ), and the anti-slip properties of the resin

20 composition which are exhibited when the resin composi-

tion contacts the screw of an extruder.

Specifically, the pellets obtained in each of the

Examples and Comparative Examples were dried with hot

air at 80 °C for 3 hours. The resultant dried pellets

25 were subjected to extrusion molding under a resin



15 C-4: high pressure |l owdensity polyethylene (manufactured and

sold by Asahi Kasei Kogyo Kabushi ki Kaisha, Japan); M = 90 g/ 10 m nutes,

density = 0.92 g/cnferr] C5: high pressure | owdensity pol yethyl ene 20
(manuf actured and sold by Asahi Kasei Kogyo Kabushi ki Kai sha, Japan); M

0.1 g/10 m nutes,

pol yet hyl ene ( manuf actured and soI d by Asahi Kasei Kogyo Ka-
bushi ki Kai sha, Japan = 120 0, m nut es, 49 densH%‘aevéO 91

g/crerr], C7;
0.92 g/cnferr],

1R u‘l‘eov@%e]r%ﬂf%/‘ﬂ‘t‘)l yhHRiRe (W ut

density = 0.92 g/cnferr] &6: high pressure Iowdensity

RE SOOIy

Asahl Kasei Koqu“1 Kabushl k| |sha ?ﬁaﬁ fb‘géq%n‘% %?;é%%e‘% é}lﬁagsi ty
M =

(rranuf actured an
9 g/10 m nutes,

ol yet hyl ene (ma d '
ol e iy ans ot 8o LA oo

Japan); 10

ens'rﬁ%/bg Wd&fémWI | nzhaérﬁd IJ(%‘/I- f}”te}ger%]ﬁpamé

K sha

density polyethyl@ne domnuiaaididd i s h Dod\s@te l@ﬁ@lhé@ga/qéﬁ@mhl i

Kai sha, Japan);

10

15

20

25

M
of 1 m and an inner diameter of 140 mm and had a tem-

perature of 20 °C), to thereby obtain a 2.5 m length
rod-shaped article (i.e., a rod). In the extrusion
molding, the screw revolution rate of the extruder was
adjusted so that the molding rate of the rod became 300
mm/hr (the lower the screw revolution rate required for
achieving a certain molding rate, the more excellent
the anti-slip properties of the resin composition which
are exhibited when the resin composition contacts the
screw of an extruder). Ten disc-shaped cross-sectional
samples each having a 10 mm thickness were cut out from
ten portions of the rod, the ten portions being present
at 5 cm intervals along the length of the rod within a
region thereof between two points which were respec-
tively 0.5 m and 1.5 m apart from the forward end of
the rod. Then, the size (in millimeters) of the dia-
meter of a void portion at the center of each sample
was measured, and the degree of whitening was evaluated
by using a standard plate for evaluation of whitening

in six degrees "O", "1", "2", "3", "4" and "5" (wherein



= 7 ¢g/10 mnutes, density = 0.96 g/cnferr], and C11: high density

pol yet hyl ene (manufactured and 15 sol d by Asahi Kasei Kogyo Kabushi k
Kai sha, Japan); M 15 g/ 10 m nutes, density = 0.95 g/cnferr] D. Cal cium
salt of a fatty acid D-1: calciumstearate having a calciumion content of
11 ppmand a chlorine ion content of 20 ppm520 D-2: cal cium
stearate having a calciumion content of 110 ppm and a chlorine ion content
of 160 ppm D-3: calciumlaurate having a calciumion content of 21 ppm and
a chlorine ion cohbenevaiuadippm' 5nangﬂ@atéﬁlEhﬁﬁ1FBﬁF8tésh§9lH§l536alC|um
ion content 25 ., of 120 ppmand a chlorine iqgn content of 120 ,

E. Fornaldehyde réﬁ@ti?@dsﬁg§t§ﬁ€éuEti°n PaniRgicgtes HPE§aﬂHF§ﬁBgﬁg éﬁd
E-3; nylon 6, nts thy gl,

(nunber average "BPSEEPER REPOnEm-1E800RYiaRas FabendEhe whish LY Bheyt

ani de. 10 N$gp9ds;feaeexégms%ggnoeftﬂaogs&bisslag&>wﬁxggmgt£9g of the

extrusi on nol dabi
5 remaining evaluations from "1" to "4" are assigned to

four degrees obtained by dividing the intermediate
magnitude which is greater than "0" but is smaller than
"5". With respect to the evaluation of each of the
size of a void portion and the degree of whitening,

10 average values taken with respect to the 10 samples are

shown.

(2) Evaluation of the occurrence of exfoliation
Thé surface of an extrusion molded rod and a
15 surface of the rod exposed by cutting the rod were
visually observed so as to determine whether or not an

exfoliation occurred.

(3) Number of spherulites in a rod
20 The number of spherulites in a rod was counted as
follows.
A square sample having a size of 2 mm x 2 mm x
10 pm (thickness) was cut out from a disc-shaped sample

used for the evaluation of extrusion moldability,

25 wherein the cutting was conducted so that the thick-



conposition with respect to the production of a rod (hereinafter referred
to as "extrusion noldability for rod production"): 15 Ext rusi on
nol dability for rod production was eval uated by exam ning the size of a
void portion, the extent of the occurrence of a whitened portion (herei-
nafter frequently referred to as "degree of 38hitening"), and the anti-slip
properties of the resin 20 conposition which are exhibited when the
resin composi- tion contacts the screw of an extruder. Specifically, the
pel | ets obtai ned Fﬁs§ﬁéﬁeoﬂlFﬁ§tE9§nﬁfe§h§n§qﬁﬁﬁﬁaﬁﬁwp$§ PREAPLeEPRepEME
dried with hot air at. 80 Jerr]C for hours. .The resultant dried_pellets 25
vere subj ected t o®8xEREsFBAC PﬂFHbsﬁnﬂéFeﬁthglﬂf thgloﬁFgégﬁi 8?015

Egéfgﬁiiél’o?ysgs%ﬁgs%aS%“@Pﬁsscr@“@?ﬁ%é?g?%ﬁ%§¥é$ﬂ%§“8 ey et
wherein the extrugecahad cfanect adelo hhearyid;pd t@ggesgt 898

die for extrusion n1an an i nner

di aneter of 140 r@;@&ﬁehégmalaewsspsaegyoedoﬁyme{aﬁgrJ>§)a bg1bherehy obtain
a 2.5 mleAgth rod-shaped article (i.e., I'n the extrusion di ng,

t he Scre“/reVO'UtMQBrbééépéfséhﬁse%érégﬁﬁt“@ﬁe number of spherulites

having a diameter of 100 um or more.

10

15

20

25



10 adj usted so that the nolding rate of the rod became 300 mm hr (the
| ower the screw revolution rate required for achieving a certain nolding
rate, the nore excellent the anti-slip properties of the resin conposition
whi ch are exhi bited when the resin conposition contacts the 15 screw
of an extruder). Ten disc-shaped cross-sectbdnal sanples each having a 10
nm t hi ckness were cut out fromten portions of the rod, the ten portions
being present at 5 cmintervals along the length of the rod within a region
t her eof between t\Exgmpls sl whi ch were respec- 20 tively 0.5 mand 1.5
m apart fromthe forward end of the rod. Then, the size (in mllineters) of
the dia- nmeter of a voilPSdrantsh ki W%%‘érﬂ%@’ﬁﬁm%%%ﬁrﬂ@%@“%a% ed,

and the degree of vvhltenl ngD was eval uat ed by, S|chg a, standar é)(gltje for
eval uation of Whlt y weighigf fif hindgred phengl B-lp 5pq

00, ang the eval aé‘?ﬁ?evf?'b“x%"%’%ﬁté’s %Ppi#fﬁ%s y@%@?ﬁ% ATd 5 00 W te!}w
area having a di ar"rhpélegrh,e/\/rgicrké J]%lgt hqve(ilé’f‘rffleq'{dﬁé JeaeeaSSI gned

and wher ei rP the 5 r emai ni ng eva ons

to four degrees ohf aidiad.Hyn %1‘6&@5&‘ n%ﬁcf'ecﬂé‘tﬂé@ﬂ!eﬂ{@ BB Lle i ch 1S

greater than "O' but Is smaller than
kneaded and extruded by means of a twin-screw extruder

having an L/D ratio of 30 and a diameter of 40 mm,
under conditions that the cylinder temperature was

10 210 °C, the revolution rate of the screw was 100 rpm
and the discharge rate was 30 kg/hour. The extruded
molten strands were cooled and pelletized, thereby
obtaining pellets. With respect to the thus obtained
pellets, an extrusion molding test was carried out.

15 The results are shown in Table 1.

Examples 2 to 4

Substantially the same- procedure as in Example 1
was repeated except that the polyethylenes indicated in
20 Table 1 were used instead of polyethylene C-1. The

results are shown in Table 1.

Comparative Examples 1 and 2

Substantially the same procedure as in Example 1

25 was repeated except that the polyethylenes indicated in



"5". Wth respect to the evaluation of each of the size of a void portion

and the degree of whitening, .10 average val ues taken with respect to
the 10 sanples are shown. (2) Evaluation of the occurrence of exfoliation
The surface of an extrusion nolded rod and a 15 surface of the rod

exposed by cutting the rod were visually obs&bved so as to determ ne

whet her or not an exfoliation occurred. (3) Nunber of spherulites in a rod
20 The nunber of spherulites in a rod was counted as follows. A
square sanpl e havileple di vens uwsadninstead ol PIyeihnleng ckdess)Thfas cut
out froma disc-shaped sanple used for the eval uation of extrusion

nol dabi lity, 25 TesUjidr &5¢ Heveutit f@R&s Iconduct ed so that the thick-
53 nesswi se direction of the square sanple becane the sane as the

t hi cknesswi se direction of the original disc- shaped sanple and hence

corresponded to tt&%mf Ia(%\gtoii\;ee%-xat"ip n,of the resin during the nolding. The
obt ai ned 5 sqmﬁnpe-ﬁaﬁpi-e—wa%;j’frserved by neans of a polarizing
m croscope S0 as to counf, Lhe uThe Qe SRR YWridRBidY W & H:aRhel 10f

100 [err] m%r nor e.
was repeated except that calcium stearate D-2 was used

instead of calcium stearate D-1. The results are shown

in Table 1.

10 Comparative Example 4

Substantially the same procedure as in Example 1
was repeated except that polyethylene C~1 was not used.

The results are shown in Table 1.

15 Comparative Examples 5 and 6
Substantially the same procedure as in Example 1
was repeated except that the amount of polyethylene C-1
was changed as indicated in Table 1. The results are
shown in Table 1.

20
Examples 5 and 6

Substantially the same procedure as in Example 1
was repeated except that the amount of polyethylene C-1
was changed as indicated in Table 1. The results are

25 shown in Table 1.



10 15 20 25 54 Exanple 1 100 parts by wei ght of oxynethyl ene copol yner
A-1, 0.3 part by weight of sterically hindered phenol B-1, 0.2 part by
wei ght of polyethylene C1 and 0.05 part by 5 wei ght of cal ci um
stearate D-1 were bl ended together in a Henschel m xer, and the resultant
bl end was nelt- kneaded and extruded by nears® of a tw n-screw extruder
having an L/D ratio of 30 and a dianeter of 40 mm under conditions that

the cylinder tenperature was 10 210 [err]C, the revolution rate of the
screw was 100 rpnEsampiee di seh3rge rate was 30 kg/ hour. The extruded

nol ten strands were cool ed and pelletized, thereby obtaining gellets. Wth
respect to the thus ob%%?ﬁé@nﬁéﬁléfsthﬁnséR?rB%?%%dﬂﬁﬁd?ﬁgl?e ¥agptechrried
out. 15 The results are_shown in Table 1.

Substantially t he"aSnESPPBEEd FBCEET: FhERakpFePq %%nghi’iﬁ’é\%?eﬁn‘é%%?dthﬁt

LQFyE?szggglg?esTlgﬂlcgtggrénuggd 1nsteag|of jole) yetH?fgnénétfad ?h

results are shown in Table 2.

5
Comparative Examples 7 and 8
Substantially the same procedure as in Example 1
was repeated except that the polyethylenes indicated in
10 Table 2 were used instead of polyethylene C-1. The
results are shown in Table 2.
Comparative Example 9
Substantially the same procedure as in Example 8
15 was repeated except that calcium stearate D-2 was used
instead of calcium stearate D-1. The results are shown
in Table 2.
Example 10
20 100 parts by weight of oxymethylene copolymer A-1,

0.3 part by weight of sterically hindered phenol B-1,
0.3 part by weight of polyethylene C-8 and 0.1 part by
weight of calcium stearate D-1 were blended together in
a Henschel mixer, and the resultant blend was melt-

26 kneaded and extruded by means of a twin-screw extruder



results are shown in Table 1. Conparative Exanples 1 and 2 Substantially
the sanme procedure as in Exanple 1 25 was repeated except that the
pol yet hyl enes indicated in 55 Table 1 were used instead of polyethyl ene
C-1. The results are shown in Table 1. Conparative Exanple 3 5
Substantially the sane procedure as in Exanpke 1 was repeated except that
calciumstearate D-2 was used instead of calciumstearate D-1. The results

are shown in Table 1. 10 Conpar ative Exanple 4 Substantially the sanme
procedure as i n BEXeapirgg lamds/D epsiate b £X3@ pnd hatd jpotestihyd £d0 Gard, was not
used. The results are shown in Table 1. 15 Conpar ati ve Exanples 5 and

6 Substantially thsadanmeqdceione twat ntlEx arpl indematenpsyest Wk exeept t hat
the anount of polyethylene G 1 was changed as indicated in Table 1. The
results are shown 3¥0 Td4bl ethe pevEutitRsrEte it cthsueesn s L ¢hertme

procedure as in Exargale 1 .
and the discharge rate was 30 kg/hour. The extruded

molten strands were cooled and pelletized, thereby

w

obtaining pellets. With respect to the thus obtained
pellets, an extrusion molding test was carried out.

The results are shown in Table 2.

10 Exaﬁples 11 and 12
Substantially the same procedure as in Example 1
was repeated except that the sterically hindered phe-
nols indicated in Table 2 were used instead of steri-

cally hindered phenol B-1. The results are shown in

15 Table 2.
Example 13
100 parts by weight of oxymethylene copolymer A-~1,
0.3 part by weight of sterically hindered phenol B-1,
20 0.3 part by weight of polyethylene C-3 and 0.1 part by

weight of calcium laurate D-3 were blended together in
a Henschel mixer, and the resultant blend was melt-
kneaded by means of a twin-screw extruder having an L/D
ratio of 30 and a diameter of 40 mm, under conditions

25 that the cylinder temperature was 210 °C, the



was repeated except that the anmobunt of polyethylene C1 was changed as

indicated in Table 1. The results are 25 shown in Table 1. 56
Exanples 7 to 9 Substantially the same procedure as in Exanple 1 was

repeat ed except that the pol yethylenes indicated in Table 2 were used
i nstead of polyethylene C-1. The results aresghown in Table 2. Conparative
Exanples 7 and 8 Substantially the same procedure as in Exanple 1 was
Table 2 were

repeat ed except that the polyethylenes indicated in 10

used instead of patersihytiene fatle offhche esutdw veae KHbwrpm rarkdabtiee 2dis-

Conparative Exanple 9 Substantially the sane procedure as in Exanple 8 15
was repeated exceptharngs wateivas st@drapflodr 2 v@!&@é@tﬂd@i geplltgn cal ci um
stearate D-1. The results are shown in Table 2. nple 10 20

parts by wei ght ofSt¥sanfs Hﬁ@@%ﬁﬁiy@fﬁ Whle@@%rﬁhw%lwﬁawing

100

sterically hindered phenol B-1, art 3/ wei ght OIR:J@E et hyl ene CS-8 éatr?d
0.1 part by wei ghtPSfL& ¢i LWﬁ‘ét?e%Fr € H 0 iR PrehRREd Rt
5 extrusion molding test was carried out. The results
are shown in Table 2.
Comparative Example 10
Substantially the same procedure as in Example 13
10 was repeated except that calcium laurate D-4 was used
instead of calcium laurate D-3. The results are shown
in Table 2.
Example 14
15 100 parts by weight of oxymethylene copolymer A-1,
0.3 part by weight of sterically hindered phenol B-1,
0.2 part by weight of polyethylene C-3, 0.05 part by
weight of calcium stearate D-~1 and 0.05 part by weight
of melamine E-~1 were blended together in a Henschel
20 mixer, and the resultant blend was melt-kneaded and

25

extruded by means of a twin-screw extruder having an
L/D ratio of 30 and a diameter of 40 mm, under condi-
tions that the cylinder temperature was 210 °C, the

revolution rate of the screw was 100 rpm and the dis-

charge rate was 30 kg/hour. The extruded molten



a Henschel m xer, and the resultant blend was nelt- 25 kneaded and
extruded by neans of a tw n-screw extruder 57 having an L/D ratio of 30
and a diameter of 40 mm under conditions that the cylinder tenperature was
210 [err]C, the revolution rate of the screw was 100 rpm and the di scharge
rate was 30 kg/ hour. The extruded 5 nol tsgn strands were cool ed and
pel | etized, thereby obtaining pellets. Wth respect to the thus obtained
pellets, an extrusion nolding test was carried out. The results are shown
in Table 2. 10 stEandpl werélcantled2adbpedhetakey, t hresaby pboaedung as
in Exanple 1 was repeated except that the sterically hindered phe- nols
i ndi cated in Tabl epelhets. usWdthnseendctf tet the- thas| gbhandededephensl Bnl.
The results are shown in 15 _Table 2. Exanple 13 100 parts by wei ght of
oxynet hyl ene copol §FEFuUaien poidingt testwepgheasrigdepital | Jhi Adsndys
henol B-1, 20 0.3 part by weight of polyethylene CG3 and 0.1 part by
Reight of calciun1?5ﬁr§?§wf>énmg?ﬁlglénded together in a Henschel m xer,
and the resultant blend was nelt- kneaded by neans of a tw n-screw extruder
having an L?D

Examples 15 and 16

Substantially the same procedure as in Example 14
was repeated except that the formaldehyde-reactive
substances indicated in Table 3 were used instead of

10 melamine E-1. The results are shown in Table 3.

Comparative Example 11

100 parts by weight of oxymethylene copolymer A-1,
0.3 part by weight of sterically hindered phenol B-1,
15 0.2 part by weight of polyethylene C-1, 0.05 part by
weight of calcium stearate D-1 and 0.5 part by weight
of polyethylene glycol F-1 were blended together in a
Henschel mixer, and the resultant blend was melt-knead-
ed and extruded by means of a twin-screw extruder
20 having an L/D ratio of 30 and a diameter of 40 mm,
under conditions that the cylinder temperature was
210 °C, the revolution rate of the screw was 100 rpm
and the discharge rate was 30 kg/hour. The extruded
molten strands were cooled and pelletized, thereby

25 obtaining pellets. With respect to the thus obtained



ratio of 30 and a dianeter of 40 mm under conditions 25 t hat the
cylinder tenperature was 210.[err]C, the 58 revolution rate of the screw
was 100 rpm and the dis- charge rate was 30 kg/ hour. The extruded nolten
strands were cool ed and pelletized, thereby obtaining pellets. Wth respect
to the thus obtained pellets, an 5 extrggion nolding test was carried
out. The results are shown in Table 2. Conparative Exanple 10
Substantially the sane procedure as in Exanple 13 10 was repeated
except that cal ci pelletsgt @anDe4 twas ikse thalidsingadtesft owlscicamrlisad atuet .D- 3.
The results are shown in Table 2. Exanple 14 15 100 parts by

wei ght of oxynet hfhensesoddlsy @ae Ahbwn) i Faktlebyd .wei ght of sterically

hi ndered phenol B-1, 0.2 part by weight of polyethylene C3, 0.05 part by
wei ght of calciumstearate D-1 and 0.05 part by weight of nelamne E-1 were

bl ended together in a anschel 20 m xer, and the resultant blend was
mel t - kneaded and &XffEGdEdH . % twi n-screw extruder having an L/D
ratio of 30 and a dia of 40 r condi- tio ns t hat t | i_nder
t enperatur & was 210 [gﬁbﬁc pags by we % ot bxymethylene Copolymer Afi'

0.3 part by weight of sterically hindered phenol B-1,
0.2 part by weight of polyethylene C-1, 0.05 part by
weight of melamine E-1, 0.5 part by weight of polyethy-
lene glycol F~1 and 0.1 part by weight of ethylene

10 bisstearyl amide F-~2 were blended together in a
Henschel mixer, and the resultant blend was melt-knead-
ed and extruded by means of a twin-screw extruder
having an L/D ratio of 30 and a diameter of 40 mm,
under cdnditions that the cylinder temperature was

15 210 °C, the revolution rate of the screw was 100 rpm
and the discharge rate was 30 kg/hour. The extruded
molten strands were cooled and pelletized, thereby
obtaining pellets. With respect to the thus obtained
pellets, an extrusion molding test was carried out.

20 The results are shown in Table 3.

25



revolution rate of the screw was 100 rpm and the dis- 25 charge rate
was 30 kg/ hour. The extruded nolten 59 strands were cool ed and
pell eti zed, thereby obtaining pellets. WX h respect to the thus obtained

pellets, an extrpgs tegt—was—ear-eg—eut—herrestHt-s—afershewy
in Table 3. 5 Ex 16 gubsi n |aII fhel same| plocegurel ag in %
Exanple 14 was r & | dghydeqreacti vigsgubst anc s.5
indi cated in Tab i stiead o _LO nellani ne E-1| [The g
results are show jCco agTv tFX t ITT arts o S giht oof
oxynet hyl ene cop B part by meilght of [sterijcally| AQilnder ¢d 4
phenol B-1, 15 o 0.2 b&/ ijght of pollyethyl eme |C-1, P05 pant by,
wei ght of cal ci um.st ealjatlenD-1f ane 0. T) plari by el ghﬁ 0 [Pol V8l hylepe | =
glycol F-1 were bégndedot ogét hier |i-n| a{Hens¢hel mi xjer | and Lth = esful §anit
bl end was nelt-knéad- ¢e an% et fuded|byl neans of ja fwin- scriew|extridef 20
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and the discharge rate was 30 kg/ hour. The extruded nolten strands were

cool ed and pelletized, thereby 25 obtaining pellets. Wth respect to
t he thus obtai ned 60 pellets, an ext®4sion nolding test was carried out.
The results are[Shown [T N Tgbl ¢ I par ati V@ Exanple IZ 5 100
parts by wei ght &‘gé\){gyrre hyl epe |copoliyng} A-1, 0.3 par{ by wei ght of
sterically hinder ;gp)hen bl |B- 1, [0. 2 par& |byR\ei g%t S5 pdllyet hyl ene C-1,
0.05 part by weigi®@of] mel dni he |E-1, |0.5|par{ by weigghi df pol yethy- |ene
glycol F-1 and 0.4 parjt by jwetght of jethyl eme 10 ¢ bigstearyl amde F-2
wer e bl ended toggwer i nj a |Hepsghel ni x@n, cand tRe {rEespictfant bl end was
mel t - knead- ed afitPextirufled by neans a twin-screw extrluder having an L/ D
rati o of 30 and %“:di arret er |of | 40 nm (junWer <onditi orfs that the cylinder
t enperat ure was 010 [err] C| tjheVrevolutidn|mat e°df the screw was
100 rpm and the ﬁﬁ%c..:rg, rrat-p—vas+-30--kghhout—TFhelexttuded nol ten strands
were cool ed and|pel+Het/i zgd,| therieby gbtailning pell ples. Wit h respect to the
t hus obtained pelgegs,) ap gxtfusioh nol dijngot est%w;rsg cagried out. 20
The results are inf Tgbl g 3. 25
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100

E-1
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Mol dability for Size of void 3.3

producti on

1.8 Screw revo- lution rate of extruder 30 30
(rpm Exfoliation of nolded article None None
Nunber of spherulites in rod 10 10 12

2.9
portion (mm -Degree of g@ltenlng

3.5

| NDUSTRI AL APPLI CABI LI TY The oxynet hyl ene pol ymer

2.7 4.0 rod
2.9 2.9 3.2 2.
30 41 40
None None None

6 14 66

resin conposition of the

it has excell ent

present invention is advantageous not only |q gﬂg%
extrusion nol dability and exhibits excel - IFent ant| S|Ip properties
muil t—at-so

when contacti ng tfre—screwof—an—extruder—during

an extru- sion n%?ded article produced theréﬁf@ﬁiﬁﬁgmé fgﬁeag%@gr

content of whitened portions and void port|0n81mcn9155|ng5WEﬁ
10 es and an jext

hence has excel |l gnt nechani -

0

cal prdperti Ienu‘l

appearance. 15 20 04$methylene copolymer A-1

100

100

100

100

Hindered phenol B-1

0.3

0.3

0.3

0.3

B-2

B-3

Polyethylene c-1

0.2

0.2

0.2

0.2

0.2

c-2

c-3

c-U

C-5

c~-6

C-7

c-8-

€-9

C-10

Cc-11

Calcium salt of a D-1

0.05

0.05

0.05

0.05

fatty acid
D-2

D-3

D-4

Formaldehyde~reactive E-1

0.05

0.05

substance
E-2

0.05

E-3

0.05

Others F-1

0.5

0.5

F-2

0.1

Size of wvoid

Moldability for
portion (mm)

rod production

3.3

2.9

3.5

2.7

4.0

Degree of
whitening

2.9

2.9

3.2

2.4

1.8

Screw revo-
lution rate
of extruder

(rpm)

30

30

30

ba

40

Exfoliation of molded article

None

None

None

None

None

10

10

12

14

Number of spherulites in rod



67 CLAIMS 1. An oxynet hyl ene pol yner resin conposition conpris- ing: (A
100 parts by weight of an oxynethylene polym 5 er, (B) 0.05to 2
parts by weight of a sterically hindered phenol conpound, (C) 0.01 to 5
parts by weight of a |owdensity polyethylene having a nelt index of from
0.2 to 100 10 9/ 10 mnutes, (D) 0.01 t®gl.0 part by weight of a
calciumsalt of a fatty acid having 10 to 36 carbon atons, wherein said
calciumsalt of the fatty acid has a calciumion content of not |arger than
50 ppm by wei ght and a 15 c ANDUSAR IAGN ARMIOMBIGI TiYot | arger than 100
ppm by weight, and (E) O to 2.0 parts by weight of at |east one

for mal dehyde-react i ve Bipsesveetiel ere eI@p%YWtﬁésﬁdea@“%ﬁBFS@Pn@fotha
non- pol ymeri ¢ conpound (E1l) contai ni ng a fornal dehyde-reactive

ni trogen at om andPEEFRIY nERVRERIOR b aﬁ“?ﬁ’%t%?%‘#%a‘l’%h?’aéyré’&cﬂ‘%’é it

nitrogen atom 2 The resin_conposifion ordin alml wher- ein
sai d oxynet hyl eneh%%l?/’ﬁ%?ff tiex u?Je%‘%tma:ﬁ‘g 118y ' 8nd’ Gxllp1 ed"Ekceft

5 lent anti-slip properties when contacting the screw of
an extruder during molding, but also in that an extru-
sion molded article produced therefrom has a remarkably
reduced content of whitened portions and void portions
comprising microvoids and hence has excellent mechani-

10 cal properties and an excellent appearance.

15

20

25



25 pol ymer selected fromthe group consisting of an oxy-
nmet hyl ene copol yner, a branched oxynet hyl ene copol yner and a bIock

copol yner of an oxymet hyl ene copol yner. 3. The resin “Hmuﬂﬂml uul
according to claim1 or 2, 5 wher ei n sai d oxynet hyil I has
a melt index of fromO.1 to 150 g/ 10 m nutess7 4. The resin conp05|t|on
according to any one of clains 1 to 3, wherein said hindered phenol
conmpound 10 (B) is at |least one polymer selected fromthe group
consisting of triethylene glycol-bis-[3-(XLEALME vyl -

met hyl - 4- hydr oxyphenyl ) - propi onate], pentaerythrityl -
tetraki s[ 3- (3, 5- dit+t - bARY PXYMBFEY dRDPBhBAYYRET pEBFiBngPBPOSition compris-
N, N - hexanet hyl ene- bi s(3, 5-di-t-butyl-4- 15 hydr oxy- hydr oci nnam de),
1, 6- hexanedi ol - bi $2f3- (3, 5-di - t-butyl -4-hydroxyphenyl)-propionate], and

o et hyt e 2R BB R By R B ek R ORIV 8 o v

resin conp%5|t|on gccordlng to any one of clains 1 to 4, wherein said
hi nder ed phenol corpound (B) is present in an anbunt of from0.1 to 1.0

part by weight, relatiyg)tg 480cBagt pab¥sWeL90k18htCRFPANEREXEAL11SO
hindered phenol compound,

(C) 0.01 to 5 parts by weight of a low-density
polyethylene having a melt index of from 0.2 to 100

10 g/10 minutes,

(D) 0.01 to 1.0 part by weight of a calcium salt
of a fatty acid having 10 to 36 carbon atoms, wherein
said calcium salt of the fatty acid has a calcium ion
content of not larger than 50 ppm by weight and a

15 chlorine ion content of not larger than 100 ppm by
weight, and

(E) O to 2.0 parts by weight of at least one
formaldehyde~reactive substance selected from the group
consisting of a non-polymeric compound (E;) containing

20 a formaldehyde-reactive nitrogen atom and a polymer

(E5) containing a formaldehyde-reactive nitrogen atom.

2. The resin composition according to claim 1, wher-
ein said oxymethylene polymer (A) is at least one

25 polymer selected from the group consisting of an oxy-



69 6. The resin conposition according to any one of claims 1 to 5,
wherein said | owdensity polyethylene (C is at et hyl ene
selected fromthe group consisting of a high press m"ﬂ ﬁﬂ@ ﬁl oly- 5
ethyl ene and a linear |owdensity polyethylene. osition
according to claim6, wher- ein said high psessure | ow-density poI yet hyl ene
has a density of fromO0.91 to 0.93 g/cnferr] and said linear |ow 10
density pol yethyl ene has a density of from0.88 to 0.93 g/cnferr] 8. The
resin conmpositi ommmmg:cmpbﬁm}emnea dramched dxymethyldre etopshyner

| ow-density pol yethyl ene 15 (C has a nelt index of fromO0.2 to 100

g/ 10 m nutes. 9. am%irm hlegh copplagiey ?f ar ximethylenrsy errobyimer ains 1
to 8, wherein said | owdensity polyethylene (C) is present in an anmount of

from0.01 to 3.0 parts 20 by weight, rel ative to 100 parts by wei ght
of conponent (A) he resj n conposj tjon accor of | ai s
1 to 9, wherein s’al d I Cﬁ‘g?p AR R oy Y?:)gf%l f

pressure ISOW- dens&hé’ré)& yseéflé/loe:pfmethylene polymer (A) has a melt index

of from 0.1 to 150 g/10 minutes.

4. The resin composition according to any one of
claims 1 to 3, wherein said hindered phenol compound

10 (B) is at least one polymer selected from the group
consisting of triethylene glycol-bis-[3-(3-t-butyl-5-
methyl-~4-hydroxyphenyl )-propionate], pentaerythrityl-
tetrakis[3-(3,5~di-t-butyl-4-hydroxyphenyl)-
propionate], N,N'—hexamethylene—bié(S,5—di-t—butyl—4—

15 hydroxy-hydrocinnamide), 1,6-hexanediol-bis-[3-(3,5-4di-
t~-butyl~-4-hydroxyphenyl )-propionate], and 3,9-bis-[2-
{3-(3~t~butyl-4-hydroxy-5-methylphenyl)-propionyloxy}-

1,1-dimethylethyl]-2,4,8,10-tetracoxaspiro(5, 5)undecane.

20 5. The resin composition according to any one of
claims 1 to 4, wherein said hindered phenol compound
(B) is present in an amount of from 0.1 to 1.0 part by

weight, relative to 100 parts by weight of component
(a).

25



11. The resin conposition according to any one of clains 1 to 10, wherein
said calciumsalt of fatty acid (D) is at |east one calciumsalt selected
fromthe group consisting of calciumlaurate, cal Clclmm,ﬂ lm and
acid cal cium behenate. 12. The resin conposition a [ E ﬁum“mne of
claims 1 to 11, wherein said calciumsalt ofggatty dcid (D) ¥s Spresent in
an anount of from00.02 to 0.5 part by 10 wei ght, relative to 100 parts
by wei ght of conmponent (A). 13. The resin conposition according to any one
of claims 1 to 126.wheTlkenreddn compositisal dcoondpoyyterany conpoafid ( E1l)
contai ning a formal dehyde-reactive nitrogen atomis at |east one conpound
sel ected fromtheclpbup tobsi St i wigenéini sgdd- lavadedel twdpahyethylene

am no-substituted triazine conpound, and said polynmer (E2) containing a

f or mal dehyde- reactCpois at legstnprecpehvathydere aseleated ofieoPoteer

sel ected fromthe group consisting of an _am no-substituted triazine
conpound/fornaldéﬁgﬂ%ppﬁﬁ@@%ﬁ?l%gp%fy%n?ﬁ%hr%ﬁ?ﬁs%ﬁ% LPW 28Ry hRY deopBt yner .

25 14 The L TeSORos L Pl SO & M8 hi s £ 2h 0 {3 tnyredd.

7. The resin composition according to claim 6, wher-
ein said high pressure low-density polyethylene has a

density of from 0.91 to 0.93 g/cm3 and said linear low-

10 density polyethylene has a density of from 0.88 to 0.93
g/cms.
8. The resin composition according to any one of

claims 1 to 7, wherein said low-density polyethylene

15 (C) has a melt index of from 0.2 to 100 g/10 minutes.

a. The resin composition according to any one of

claims 1 to 8, wherein said low-density polyethylene

(C) is present in an amount of from 0.01 to 3.0 parts
20 by weight, relative to 100 parts by weight of component

(A).

10. The resin composition according to any one of
claims 1 to 9, wherein said low-density polyethylene

25 {C) is a high pressure low-density polyethylene.



wherein said am no-substituted triazine conpound is nelanine said
am no-substituted triazine conpound/ fornal dehyde

nel ani ne/ f or mal dehyde polym er; and sai d acryl ani de ;ﬂmm’“ I"s" "m ”I‘“Fst
one polyner 5 sel ected from the group conS|st|n

pol y-[err]-al anine and a pol yacryl am de. 15.70The resin conp05|t|on
according to any one of clains 1 to 14, wherein said forml dehyde-reactive
10 substance (E) is present in an amount of fromO to 1.0 part by

wei ght, relative tb:108NpaFesiBycoBPghi tHPRcBAFBREART( BP. 20B. OAR €%t r usi on
nol ded article obtainped iron1 ositi n of claim1l,

which is a rod orca®%fige t?7£8A‘gﬂ%ﬁ%ﬂnaﬁ??elﬁaggEHWnﬁa byoEufethy pRdd

extrusion nol ded ?ﬁslfgeagflegg{n%%g c§901um salt selected from the

group consisting of calcium laurate, calcium stearate

5 and acid calcium behenate.

12. The resin composition according to any one of

claims 1 to 11, wherein said calcium salt of fatty acid

(D) is present in an amount of from 0.02 to 0.5 part by
10 weight, relative to 100 parts by weight of component-

(a).

13. The resin composition according to any one of
claims 1 to 12, wherein:

15 said non-polymeric compound (E4) containing a
formaldehyde-reactive nitrogen atom is at least one
compound selected from the group consisting of dicyan-
diamide and an amino-substituted triazine compound, and

said polymer (E,) containing a formaldehyde-reac-

20 tive nitrogen atom is at least one polymer selected
from the group consisting of an amino-substituted
triazine compound/formaldehyde polymer, a polyamide

resin and an acrylamide polymer.

25 14. The resin composition according to claim 13,
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wherein said amino-substituted triazine compound is
melamine; said amino-substituted triazine compound/
formaldehyde polymer is a melamine/formaldehyde polym-
er; and said acrylamide polymer is at least one polymer
selected from the group consisting of a poly-B-alanine

and a polyacrylamide.

15. The resin composition according to any one of
claims 1 to 14, wherein said formaldehyde-reactive
substance (E) is present in an amount of from 0 to 1.0
part by weight, relative to 100 parts by weight of

component (A).

16. An extrusion molded article obtained from the
resin composition of claim 1, which is a rod or a

sheet.

17. A shaped article obtained by cutting the extrusion

molded article of claim 16.



