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polyacetal resins are widely used as engineering plastic materials for a wide variety of appli-

cations including mechanical parts, such as mechanical parts for electric and electronic
equipment as well as automobiles.

When a polyacetal resin is used in the above-mentioned fields, it is necessary that the polya-
cetal resin have good thermal aging resistance and initial and long-term color stability. Fur-
thér, from the viewpoint of improving molding productivity, it is important that the polya-
cetal resin have good anti-mold deposit properties. '

U.S. Patent Specification No. 3,743,614 and British Patent Specification 1 425 771 disclose a
method for improving the thermal aging resistance of a polyacetal resin by adding an ali-
phatic carboxylic acid metal salt.

U.S. Patent Specification No. 5,364,900 discloses polyacetal resin compositions comprising
hindered phenol antioxidants and ion adsorbents.
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(i)  Hexamethylene-1,6-bis-(3,5-di-t-butyl-4-hydroxyhydrocinnamate) and

(iv) At least one compound selected from the group consisting of ethylene-1, 2-
bis- (oxyethylene (3-t-butyl-4-hydroxy-5-methylhydrocinnamate)) and tris- (4-
t-butyl-2, 6-dimethyl-3-hydroxybenzyl) isocyanurate.

Pentaerythritol tetrakis [3-(3,5-di-tert-butyl-4-hydroxyphenyl) propionate], CAS # 6683-19-8,
is commercially available as Irganox® 1010; tris-(4-t-butyl-2, 6-dimethyl-3-hydroxybenzyl)
isocyanurate, CAS #40601-76-1, is available as Irganox® 3790; ethylene-1, 2-bis-(oxyethylene
(3-t-butyl-4-hydroxy-5-methylhydrocinnamate)), CAS # 36443-68-2, is available as Irga-
nox® 245; hexamethylene-1, 6-bis- (3,5-di-t-butyl-4-hydroxyhydrocinnamate), CAS # 35074-
77-2, is available as Irganox® 259; the monoacrylate ester of 2,2'-methylenebis(6-tert-butyl-4-
methylphenol), CAS # 61167-58-6, is available as Irganox® 3052. IRGANOX is a trademark of
Ciba Specialty Chemicals.

The polyacetal molded articles of the present invention have excellent thermal aging resis-
tance and excellent initial and long-term color stability, so that it solves the problems which
are encountered when a shaped article produced from a conventional polyacetal resin com-
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50.0%, for example about 20.0% or less by weight of oxyalkylene units having 2 to 8 carbon
atoms, is produced from a mixture of the above-mentioned formaldehyde monomer or oli-
gomer and a cyclic formal. Examples of cyclic formals as comonomers include ethylene ox-
ide, propylene oxide, epichlorohydrine, 1,3-dioxolane 1,4-butanediol, a glycol formal and a
diglycol formal. Examples of polyacetal resins include an oxymethylene-oxyalkylene copoly-
mer comprising a branched molecular chain, and an oxymethylene-containing block co-
polymer, such as a block copolymer comprising more than 50.0% by weight of a polyoxy-
methylene (POM) block and less than 50.0% by weight of a polymer block (containing
50.0% by weight or more of recurring oxymethylene units) other than the POM block.
Examples of configurations of such oxymethylene block copolymers include A-B-A and A-B
configurations, wherein A represents a POM block and B represents a polymer block other
than the POM block (containing 50.0% by weight or more of recurring oxymethylene units),
the amount of the B block being less than 50.0% by weight of the block copolymer.
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Because the obtained crude polyacetal resin contains an active polymerization catalyst, it
may be necessary to deactivate the polymerization catalyst. A method of deactivating the
polymerization catalyst either in water containing a basic substance or in an organic solvent
containing a basic substance may be used. Further, a method of deactivating a catalyst by
adding a basic substance to a crude polyacetal resin in a molten state in an extruder may be
used. Examples of basic substances to be used for deactivating a polymerization catalyst in-
clude hydroxides, inorganic weak acid salts, and organic acid salts of alkali metals or alkaline
earth metals. Of these, hydroxides, carbonates, phosphates, silicates, borates, formates, ace-
tates, stearates, palmitates, propionates, oxalates and the like of lithium, sodium, potassium,
magnesium, calcium, strontium and barium are specific examples. Further, ammonia and
amine compounds, such as triethylamine and tributylamine, may be used as a catalyst deac-
tivator.
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(c) An effective stabilizing amount of a synergistic combination of
(iii) Hexamethylene-1,6-bis-(3,5-di-t-butyl-4-hydroxyhydrocinnamate); and

(iv) At least one compound selected from the group consisting of ethylene-1,2-bis-
(oxyethylene(3-t-butyl-4-hydroxy-5-methylhydrocinnamate)) and tris-(4-t-butyl-
2,6-dimethyl-3-hydroxybenzyl) isocyanurate; and

(d) One or more additives selected from the group consisting of antioxidants, polymers con-
taining a formaldehyde-reactive nitrogen atom, formic acid scavengers, ultraviolet light
absorbers, hindered amine light stabilizers and mold release agents.

Additional antioxidants are for example hindered phenols selected from the group consisting
of n-octadecyl-3-(3',5'-di-t-butyl-4'-hydroxyphenyl)-propionate, n-octadecyl-3-(3'-methyl-5'-
t-butyl-4'-hydroxyphenyl)-propionate, n-tetradecyl-3-(3',5"-di-t-butyl-4'-hydroxyphenyl)-
propionate, 1,4-butanediol-bis-[3-(3,5-di-t-butyl-4-hydroxyphenyl)-propionate], 3,9-bis[2-{3-
(3-t-butyl-4-hydroxy-5-methylphenyl)propionyloxy}-1,1-dimethylethyl]2,4,8,10-tetraoxas-
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triazine and N,N',N'-tetracyanoethylbenzoguanamine.



mel am ne, N, N-di phenyl nel am ne, N, N-di al |yl nel am ne,

N, N, N'-triphenyl nel am ne, ben- zoguanam ne

(2, 4-di amvoorz@sp2enyl -symtriazi ne), 2, 4-di am no-6- net hyl Psympo2z/04Ei ne,

2, 4- diam no-6-butyl-symtriazine, 2,4-diam no-6-benzyl oxy-symtriazine,

2, 4-di am no- 6- but oxy- symtriazine, 2,4-dianino-6-cyclo-hexyl-symtriazine,
2, 4-di am no-6-chloro-symtriazine, 2,4- diam no-6-nmercapto-symtriazine,

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

N,N,N -tetracy eth | benzoguanam ne. WO 02/ 088240 PCT/ EP02/ 04461 -7
Exanpl e§"45'f‘956|85a 3qcitip %P@&'He&s eINRERADAMRIRO-sHPstiEuted féazine roaPaupd 29 e

corrpoundwmyﬂgincmm NiematHoinmetdrnide, MNTRIirmyth9lomBélamineeand N,N',N"-trimethy-
él ol mel am ne and N, N ,N'-trinmethy- |ol nel am ne. Exanpl es " of
poI ycon en§ % pet ween an ami no-substituted triazine conpound and formal -

dehyd h
above. abEEBES o d R R e A oD AT A8 e R B
ani no- sdebydgtinelydea PPI‘)’FQ'ZQ’%“@@RMW“@JEW'ﬁ&ﬁﬂﬁbd@ﬂ?d@ydeand pol ycondensat es

bet ween_an am no-sub- stituted triazine conpound and fornmal dehyde can be
used i ndP¢pleM AYingrsubtiteisAiSTizrRe WPOLEQ&rﬁS‘ldwnowwwﬁPetmeab@n|azrém<>ssuh1c| ude

Eygr OXYEtthBd ﬂﬁﬁﬂﬁ@témféoh@andlﬁﬂmmﬁwghﬁ bg@ébrﬁ&ns&és bé?cWegn &?hHurﬂﬁTwadh
rox nzo enone u ra apsqroper an steri ca I n-
s e Xﬁﬁﬁﬁ AR Sottpbiin afd Rl Rt %ﬁﬂi@u%w&m Flridh Y

2-(2-H, ¢ f r

hydr oxyp %ygﬂﬁd}%égﬁggﬁl gr{z%ﬁaesrlygﬁog&gﬁen ! rnlzgezﬂg?g? %é(s%%?’gh?ngw'e men c’f‘fnl ted
St at es  Phg @niidespechydrexbenrophggone @tr@mleswt aBs@bers §UBA'sBargi7Reriz@ty hin-

3, 074, 94QredBrdiRdli tablizedS, 332; 3,230, 194; 4,127,586; 4,226, 763,
4,275,004; 4,278,589; 4, 315,848; 4,347, 180; 4, 383, 863; 4, 675, 352,

4,681, 90 ht stabifizeds dréfor Sxadéile:450; 5, 278, 314; 5, 280, 124; 5, 319, 091,

5,410, 07 5,436, 349; 5,516,914; 5,554,760; 5,563,242; 5,574, 166;

5, 607, 982(2 -HydoxypRdsyIpPId-benidifia/dll, fouekarasie Rngwn lﬁymmeraal hydroxyphenyl-2H-
droxy- 585‘?{0@@2@&? %éh&ﬁk&ﬁ? %eqta'; fj?‘z"g#i in Unlt d States ngegt Specification Nos.

2-(3,5 rox enzo fia-
2- (2 hy drasé)89%s; 13r0é|§18ﬂ6pﬂ,@ﬁ915)8523-|0%ﬁ1@t3r,1&9461%3218 332;3,230,194; 4,127,586;

2-(2-hy Qlfz%}?é* ” 29@%64;31@9'78'5)892#'315)@%04 847809, 383,863; 4,675,352; 4,681,905,
5-chl oro-2-(3,5-4d H benzotfi azolé

5- chl or 8- %53(43’ Iy s 21§§¢‘&ﬁ|0 é'-zl'@ﬁa7ﬂ0§«§8@¥2§t5h¥1%ﬂ%’nyﬂ‘ﬁ’W’béﬂi@ﬁ"ﬂaﬁél’é”“
2- (3- seG; 334 380; 5;563pa2y b 524)188) 597, 9phemi'2 22%:%213621@3 1211 82@dHEas 2-(2-hy-
;ré/lz- h}/ ' oxy iy ﬁyﬁé’}} é%?—ﬁ%%gé{r%%{??@og ? %utyFZ hydr(oiyghenyl) 2H-benzotria-

2- (3, 5- lzmls, &(2: -bygrox-5Hyleltylphery®rdH-berdditirznle, 2-¢2-hydoay-6;t-octylphenyl)-2H-

2- (3 t- ggﬁwtr.a’zomgr&mi@% TRy R Ry RhAY L ANRASYHE AL S5, - Phen

- {3) do BB RO Rhar ) 2B P sz s A ebutzh 7 bydrony-
phenyl)-2H-benzotriazole, 2-(2-hydroxy-4-octyloxyphenyl)-2H-benzotriazole, 2-(3,5-di-t-
amyl-2-hydroxyphenyl)-2H-benzotriazole, 2-(3,5-bis-o-cumyl-2-hydroxyphenyl)-2H-ben-
zotriazole, 2-(3-t-butyl-2-hydroxy-5-(2-(w-hydroxy-octa-(ethyleneoxy)carbonyl-ethyl)-phen-
yl)-2H-benzotriazole, 2-(3-dodecyl-2-hydroxy-5-methylphenyl)-2H-benzotriazole, 2-(3-t-
butyl-2-hydroxy-5-(2-octyloxycarbonyl)ethylphenyl)-2H-benzotriazole, dodecylated 2-(2-hy-
droxy-5-methylphenyl)-2H-benzotriazole, 2-(3-t-butyi-2-hydroxy-5-(2-octyloxycarbon-
ylethyl)phenyl)-5-chloro-2H-benzotriazole, 2-(3-tert-butyl-5-(2-(2-ethylhexyloxy)-carbon-
ylethyl)-2-hydroxyphenyl)-5-chloro-2H-benzotriazole, 2-(3-t-butyl-2-hydroxy-5-(2-methoxy-
carbonylethyl)phenyl)-5-chloro-2H-benzotriazole, 2-(3-t-butyl-2-hydroxy-5-(2-methoxycar-
bonylethyl)phenyl)-2H-benzotriazole, 2-(3-t-butyl-5-(2-(2-ethylhexyloxy)carbonylethyl)-2-
hydroxyphenyl)-2H-benzotriazole, 2-(3-t-butyl-2-hydroxy-5-(2-isooctyloxycarbonylethyl)-
phenyl-2H-benzotriazole, 2,2'-methylene-bis(4-t-octyl-(6-2H-benzotriazol-2-yl)phenol), 2-(2-



but yl - 2- hydr oxy-5- (2- oct yl oxycar bonyl ) et hyl phenyl ) - 2H benzotri azol e,
dodecyl ated 2-(2-hy- droxy-5-nethyl phenyl)-2H benzotri azol e,

2- (3-t - buwglo2@sgry@r oxy- 5- (2- oct yl oxycar bon- PCT/EP02/04461

yl et hyl ) phenyl ) -5-chl or o- 2H benzotri azol e,
2-(3-tert-butyl-5-(2-(2-ethyl hexyl oxy)-8car bon-

yl et hyl) - 2- hydr oxyphenyl ) - 5- chl or o- 2H benzot ri azol e,

2-(3-t-butyl -2-hydroxy-5-(2-met hoxy-

car bonyl et hyl ) phen 5-chl oro benzotr|

2-(3- ty lljlﬁfi&g){(y-g qﬁﬂ’i{lﬁa{; tgacf)ﬂpmﬁ jenzotriazo e 2 (2 -hydroxy-3-t-octyl-5-a—~cumyl-
bonyl et lp%bh)ﬂ)ﬁemﬂe)\zc&hhiwé)BOﬂkrolr@-ZQIZélydrox -3,5-di-o- cumyl henyl)-2H-benzotriazole, 5-

ﬁyé?oiyp eny??z %‘]@ﬁ%ﬁ?@??l hexr‘_‘é{m)\ﬁﬁﬁg%% rlayolg SZF:hloro 2-(2-hydroxy-3-a-
2-(3-t- butnyl -5 Z-Ohy'dj?rfmxlyD-QH(QenZQU@mlyIb@bhmtbbwyértohy 45)(2-isooctyloxycarbonyl-

phenyl - RER3 2Rt t622H-benzotriazole, 5-trifl )
2,2' -nmeth Q}Bgne’%;tl)):’ s(4-t-oct epz? rIaZ20I-(Ie- berrllzltj)orppeg 2( qylﬁiﬁ%g ?L um%' fé %I
02/ Oggzmep@ﬁ@m%qjﬂq@ie 5 tgtfluoromethyl -2- (2 hydroxy 5-t-octylphenyl)- 2H benzotnazole,

hydr OXY-53tnﬂu@ruﬁ1é|thy5-2t(2Q?H§ @tlﬁsndli }- o& PoRIRARRazole, methyl 3-(5-trifluoro-
%

2-(2-hyd 2H-b t
51 uor SrSN-ZHHpeBlaprar Y t%%rﬁjﬁydﬁg htosinnaEgs Orasn oy s2-(2-
chl or o- Byf@ximpel-ouryyB5-B-odiytpheoyi)r Hdeamytripzald+ Sogiflaoforrieaindi2e(2-hydroxy-3-

g ((:gl ?r Q- gurfw?l @ﬁgé&g}f\eﬁgé ?]Zl_tgeléég@éltazcﬁ dtS' Rq’lhé o%bﬁ?nylz) (22hydpo nz?g rGJI ?%O{y?’
ethyl) p@éﬁwl)-zIgl)@mqu@zojqﬁ.sb@ﬂg@pmempdz hydroxy -3,5-di-a-cumylphenyl)-2H-benzo-
S-trifl W@JZQIEESfﬁ(I't IRrifoR I@@Z Rydfodr- 85 diibutylieng§I24-benzotriazole and 5- -phenyl-

r.az

phenyl ) - 2

5-trifl gy é%ﬁmﬁ 3?1%/8%9%@"?"%3@1%%9#}"?%# benzotri azol e,

ﬁ'et LH | ;_ﬁz@}g#xh%lpégzﬁhégorq d, fot eXampl% tHe 4- hyggotxx 5) tt¥o>2y, 2 octy?onx§'f) / Ieg‘y g)ly?

met hyl - Zl-dd:den)ziow, 4atrepizy|dxy;|4) 2' 3--triflydtoxly -add 12 Hydroyyrs dt-dicnethanyedezivatives;

5-but yl sul fonyl - 2-(2- hydroxy-3-a-cu nyl-5-t-octyl phenyl)-2H benzotri azol e,

5-trifl Gstersradtsubatituted andynsubstituted benzoic acids, as for example 4-tert-butylphenyl sali-
a- cuny| vnte, BHEN)I BAlRPMYte) oeiAphe 9£|r R hﬁy I I bis(4.
5-trifl ugr c?rrg |W %‘ &%plg ﬁlﬂ Cy enzoy resorcmo '55 t%rteﬁgglbrepéc?c?l e,

5-trifl GBPHRY “ZQY'('ES% Eﬁ"o%fﬂ t‘f-ft BPt-)’ rI?[l)‘l'ﬁ bﬁéFﬂﬂ UtZ'Fﬁ -Begresybanzeaigol e,
5- but y| $igkddeayll 3, 2-d(-ErialytybayydroRylstinzoath Ldtd deegiay b - Birk- ez hy d ez e zénd

> Py ar ofbenssbEhs Bt PO RN T s éutx(j%%es%?xyr%"%%%ﬁo?? - octyloxy.
g dﬁ;él %%éﬂa%es ._a_rgzol[lgglgﬁkﬁ§%or élxaprﬁﬂ%ﬂ <§7§Xo ﬁéi @ghé}ny'l%&)él égp?%ml%:}gr Q d|sooctyl

unsubst |e§t@t,@dca@b¢m©ﬁf@xzréln@gml%@ld mvethykesign e-cyanaeBimeshylyp-mietheyy-cirmiaimic
cyl ate, a@u'&ﬁﬂé/th ﬁé{ér%Ybﬁiﬁest@thWamho h?éfﬂw&@y%mr@'nh@ﬂé@%etﬁ)ﬂ%‘?{ep' nol,

bi s(4- ter ut | noI nzoyl reésogcino
2, 4-di - B%/VF%‘ﬁé}ﬁ rY8”®’"EM Yélﬁfﬂ"“ﬁ Rpdr ey ez dipehy! mmesheeyy |
g g gl 'Ebeh{yllgeﬁethaléndw@cmwwﬂwﬁpand(s'aﬂ(ﬂi%ﬁ PR31, di-(1,2, % ,6, 6tpel:)ntztam|ethﬁ I

I -ter u er u en
3, 5-di tpe[fet”d%{‘é‘) é‘&%é‘%/lrgélnzogmgfﬁi\tgr?(g@t#ggh%dg%g ‘onat es, fgrpexa?/rpl e,
8- Cyanodddided H?faﬁmnjoe% HdiSe PO, 28 flinSlyolSRE! ¥2-aREhxy-s.5-
a- cyanodpr%bwwarph%@hbaqueﬁ)ﬂ@m 8 %!d?fd ‘bytrapilidest-ethoxy-2inthylpxanilider |

a-car bormNheps%er cﬂlnféﬁﬁ)mé?ﬁtﬁbﬁidww&ma@'Zdetﬁsi)hﬂter?-%hﬂﬂ 2' ethoxanlllde and its mix-
N-(R—car bonet g oygqy ? t hyl. -1 ndoline duvor ( R%
di net hyl urﬁ Gévn thy di-tert- butoxamllde mixtures of o- an p- methoxy -dis

stituted oxanilides and mixtures of o- and p-ethoxy-disubstituted oxanilides;

tris-Aryl-o-hydroxyphenyl-s-triazines, for example known commercial tris-aryl-o-hydroxy-
phenyl-s-triazines and triazines as disclosed in, WO 96/28431, EP 434608, EP 941989, GB

2,317,893, United States Patent Specification Nos. 3,843,371, 4,619,956, 4,740,542,



benzyl i denemal onat e (CAS# 7443-25-6), and Sanduvor(r) PR31,

1-(1,2,2,6, 6-pentanet hyl - piperidin-4-yl) p-nmethoxybenzyli denenal onate
(CAS #14MW8326%25%) ; Oxam des, for exanple 4,4'-dioctyl oxy®exarmpoz/oaest
2,2 -di ethoxyoxanilide, 2,2'-dioctyloxy-5,5 - di-tert-butoxanilide,
2, 2' -di dodecyl oxy-5,5" -di -tert-but oxani44i de, 2-ethoxy-2'-ethyl oxanili de,
N,N'-bis(3-dinethylaninopropyl)oxanide,
2-ethoxy-5-tert-butyl-2'-ethoxanilide and its mx- ture with
2- et hoxy-2' -ethyl -5, 4 d| tert-butoxanilide, mxtures of o- and

p- et hoXsy 02, 4885, K16, 8% S I8x@6T) 5i308# 148 387 X0t £46 b S b5, 4461937, 5,489,503;

p- et hoxy, 5fiassﬁb§t5' $44 $15. QXY 494085817, stsrsl 5 7@6 Eb905 bxﬂz%yspwm 3; 9t9rsl A%l nes,
for exanpl e s<tri az ?) sand

("t - [
e I G R AT N AR AN
2,317, 893azur\éﬂ@§ riSt Btées dyedcalurp Spediis-(2oatintahyipisenyd, BE34-dihdroky ﬁiéh §56;

5. 300, 44804 8@&24%'hp bR enatoreRit e gt 4% O

5, 556, 972:hyBrdx9ath8sy)phénybRa-(Hslorapheag)-g0tazing, E,42>|$2ﬁyd®x%%20(yerox$ 498, 116

and 6,0
4, 6- bi SJ(?QZIQ%X?/&%B@P?E@J @? (2 4 d ?eﬁq\y&»he%) 4 Erbaéme1 &% bl Y h%irox% (tz rya2| ne,
Cyasor b(drpyesmxypheay! @dﬂ;bfomoehwé) tYiaaingi it hy roxy 4 (2- acetoxyethoxy)
phenyl) p?fef@l 4: dlch}&’éﬁh@f@b%ft)’hﬁne 2-4- bls@24 Bihydroxyphenyl) 6-(2,4-dimethylphenyl)-

g j B: :[sztngg;gé,giég[)&y g ﬁeXyl}l) ? (5 ygroxor O&tﬁoyycgrbonyle hylzdeneoxyphenyl) -s-

(2- hydr anmd)axmqmenyz -hy &roky-4e(Bisec-bptytxyi2)hysiroxyipeapytoexy)phenyl]-6-[2-hydroxy-

(224h$ hf%ﬁ g/Bh%/ goﬁyfpﬁ ﬁﬁ%gy;?'éiﬁﬂgg)%?w S tHazmei 2,4- b%sg’z 4- dimethylphenyl) 6-[2-
2, 4- bi s[rydroxr enzy ydroxypropyloxy)pheny s rlazme is(2-hydroxy-4-n-
hyd Pidyb éxy\-gzhd ! h []-s-t 24b(2hd -4-

dr oxyet 4 3 i
2. 4-Di S{Bzm)né’gkrb%@ Hy1)- ?ngadclgi gx mﬁﬁw 3 thi&dirZ 2Nfbis(2,4-dimethylphenyl)-6-[2-

phenyl ] -hgd (Qg(ycfh( V12 hydréxypren y) -5-a-cumylphenyl]-s-triazine (* denotes a
2, 4- bi s(rRixfurd bh&‘& g pﬂﬁ‘?}dx@ﬁd décyloxi g’fehm,l mBPlehebis-$2, 41DishZ, 4 itkmethy-
xy-4

_2 t4r Ib;;( b'l?'%"[% %&y)ﬁyhydrgx%ltp pox}/)pﬁ ny(?f'?/lr%tzm l, Ir’r%je Efoxeyphenyl) S

2- phenylbnﬁgﬁeﬂdlrryetrm;«yuré-b(r@gsém thet3y$'o5ep- andn3rdr mositionojryd 5:4y) mhiend,#i6- 6- [ 2- hyd
roxy- 4- é?(zehgﬁr ﬁé%ctﬁl W&F Psroﬂpé’ﬁﬁ&é/r?eewlnld) ShdARZ b Ahis(2, 4-

ﬁygr gki(dtm@mybéwzy D-6x¢- "Q’dﬁ%f’r‘b SO -Bxy Ny ReaYYT)-s-tiazing a2 hd, 6-trimethyl-

2, 4-bi s(gh Msﬂ'ﬁydrox -4- (3 -but ony 2- hydroxypropyloxy)phenyl] -s-triazine, 2,4,6-tris[2-
tz)uLfbe:DS(%/ f&%\ l fé;zbt.gﬂg%)g,% _yé c{&zpro)éng%l'\z ?] s- tnazme mlxture of 4,6-bis-(2,4-

hydr oxy- dam@&wmwsz 1Brdnysgr 63y godruyloy-2)hyBraxy proppkkerenyl)-s sridzireanidne  (*
gﬁggf & {gs E’E‘ q&wgﬂh&gx ﬁeérﬁ)l Vo-hy B2 1 Ay I ¥ HO8YoxTh R PBRY)  pHERY Y.

phenyl ) -tgagine, HWWW@7 GM&P@?‘P@(%WWEC@WM 62 pHismsthyIpkenyDi2atZ-ne} ,

net hyl eqﬁ/dr&{g{ﬂ@ﬁ@ &h?ﬁ@xmﬁ)gﬂﬁyd}?&ﬂmxyﬁpﬁéﬁl)@ tRazinearkl 4,80fpHehyRL34.11 ONs

in a b4

tris(2- HWV'B%XrZZi‘YIdEQS‘dEPWY&?HQF'B%nyI i sopropyl i deneoxyphenyl)-s-tri azi ne,

2,4-b
i et hy! Séikal binge ligesh 95 ORI YRy G ey et Pipsrdine. 1
2- (2, 4, Gallyr4-hpdroxy-2,2,6,6-tetramethylpiperidine, 1-benzyl-4-hydroxy-2,2,6,6-

ﬁge”y' ) tétr?m?i ?&:@péﬁé‘f‘r{e‘”&’szfz (6%l PPN -4 %51 DR, DX UPI QRY biReY2, BREAW b eyl T 1 8z

hydr oxy- %p(psrlé)é):s'-tsemteokyUzZ Rybet -0 mepM-8-0jn §sisk b yehacate; bisdz0qidoxymi xt ure of

4, 6- bi s-4 2.6%. tetramethyl-4-piperidyl) sebacate, bis(1,2,2,6,6-pentamethyl-4-piperidyl) n-butyl-
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tetramethyl-4-hydroxypiperidine and succinic acid, linear or cyclic condensates of N,N'-
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) - phenyl )-s- triazine, Tinuvin* 400, €i®a Specialty Chem cals Corp.,
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The sterically hindered amine may also be one of the compounds described in
EP-A-0 782 994, for example compounds as described in Examples 1-12 or D-1 to D-5; and

Sterically hindered amines substituted on the N-atom by a hydroxy-substituted alkoxy
group, for example compounds such as 1-(2-hydroxy-2-methylpropoxy)-4-octadecanoyloxy-

2,2,6,6-tetramethylpiperidine, 1-(2-hydroxy-2-methylpropoxy)-4-hexadecanoyloxy-2,2,6,6-
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2, 4- bi s{ali{ for pedduyitigdatyy 2eid esters include ethylene glycol dlethylene glycol trlethylene
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in conblmeww%.wtahdm%.ﬁ*ap\e‘zarﬂs@; bpﬂaag aHHf rn%ma Emé na@ﬁE ,ﬁgﬁs% GalfltR, /S

nol d rel ease a east ,.on ect e romt RonsI st i ng

of a fatst§AMicy BYCQQ’E)éFea”& 1564%%@?’&?1&9&’%'64 cexpiir, eré?ﬁ'@dngiﬁﬁﬁﬁﬂ@ont ai ni ng
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her ei n m,?ans a,fat we'am d.e sr;ter whi ¢

eic elaldlc ce rassidic, sorbic, Fn&elcqmoFenlc arachidonic, propiolic and

stearolic acid, natural fatty acids containing these unsaturated aliphatic carboxylic acids, and

¢, erucic,

a mixture thereof. The above-mentioned fatty acids may or may not be substituted with a
hydroxyl group. Of the above-mentioned fatty acid esters, a fatty acid ester that is obtained
by the reaction of a fatty acid selected from the group consisting of palmitic, stearic, behenic
and montanic acid, with a polyhydric alcohol selected from the group consisting of glycerol,
pentaerythritol, sorbitan and sorbitol, is preferred. The above-mentioned 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 ester may contain a hydroxy!
group, which is blocked with boric acid or the like. Preferred examples of fatty acid esters
include glycerol monopalmitate, dipalmitate, tripalmitate, monostearate, distearate,
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nonobehenat e, di behenate, tri behenate, nonont anat e, di nont anate and
trinmontanate, pentaerythritol nonopal mjtate, dipalmtate, tripalmtate,
tetrapal mtate, nonostearate, disteargte, tristearate, tetrastearate,
nonobehenat e, di behenate, tribeheate;((C)j@f+rabehanate, nononontanate,

di nontanate, trinontanate and tetranontjfanate, sorbitan nonopal mtate,
dipalmtate, tripalmtate, nonostearate distearate, tristearate, nonobehe-
nate, di behenate, tribehenate, nononont anate di nont anate and tri nont anate,
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distearate, tristearate behenate, tri enat e,
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ester cqndgm tiel 2090@0.hydr oxyl group bl ocked with boric acid or the |ike,
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i ndi vi dfa o] i"on ene
butylene oxide, epichlorohydrine, oxetane 3,3- bxs(chloromethyl)oxetane tetrahydrofuran,

2-methyltetrahydrofuran and oxepane. These polyalkylene glycols can be used individually or
in combination. An amido group-containing aliphatic compound usable as a mold release
agent in the present invention is, for example, one that is represented by the following
formula:
H H
RZ N\ —~N R4
\lr Ra \n/
o 0
wherein each of R, and R, represents a C,-C,; alkyl group, and R, represents a

C,-C,,alkylene group.



as a nold rel ease agent in the present invention is, for exanple, one,
which is represented by the followng formula: Ti | HO[(i ).Jy-H R
wher ei n ewoln2Bgs2umndependent |y represents a hydrogen at om pan/EPogodast i t ut ed
or substituted C, .6alkyl group, or an unsubstituted or substituted allyl
group, x is from2 to 6, and y is from34,000 to 20,000. The

above- nenti oned pol yal kyl ene gl ycol can be obtai ned by a ring-opening

pol ynmeri zati on of an al kyl ene oxi de. Exanpl es of al kyl ene oxi des i ncl ude
ethylene oxi de, propyl ene oxide, butylene oxide, i chl or ohydri ne,

oxet ane Ex@ngenefareilp @rowcontrinigatlinhetic campaitngds msftmig@mhyleneblsstearylamlde

i it s s oL S A ot 5
corrpounti’ae@i HP-gonfainin p(ﬁ‘aF"'eF%'E%”“déééﬂg’e ”ge‘fﬁ‘g"’ﬂfﬁ’é At In; qtt?ﬁ is, for

TN RGBTt (R R o B Shh b R i addRy o Govidely fosfigy
group, andrriajtenétprresent s a C -C30al kyl ene group. WO 02/ 088240
PCT/ EPO2/ 04461 -13 Exanpl es of ami do group-containing aliphatic conpounds

i ncl ude Withhgspasets straethpd 4o preducing Hie palasetal-aotdedaniiddes, of the present in-
et hyl engbipl m@r@mn@epaafaallﬁtlmaeaﬁbc@reerrag &pa@a&tﬁrﬂésﬂeco&fp&%n%mhé -

gr oup- cont ai n| al |g E g} oun can be used individually or
Sonbi nateiventih far & petanedPy Rl BF36isH AR xLErTa RlkaCeta) BRI o es may
be adde@iynefglalcmthﬁmatlofn@roﬁt@hpome’htﬁ(b)bl‘ (®andof desirdd tfarthesamoinal iditives. et hod

for pro | d rtic the present in- vention,
there i SH%SX gé“te{ Pbm ar fﬁé{?tsg Woer’f%{jj ’n"e’r“é%% @e a gW'BosICV %%HdeF ngeﬁompo'
conposi nents (fort(beanst epticnahfiurtheradtditives megrbelrdded tan neadtioy systdn duriegitieng i n
an EXtrEggﬁfafﬂ ”?&ﬁkﬁ”°FEéﬁuggﬂqgkﬂﬁc?ﬁmg Rgi stic conbinations of

conponent and urther optional additives. The

%t r udeHiffRYeddiShehob hmtibxfdants SFWoRPonbRte (b)Y dr (BPYiaPBe 8dded 1 &RfdHEnsett fsder -
€ co a?ethylene oxide, propylene oxide, epichlorohydrine, 1,3-dioxolane and 1,4-butanediol,

prior to reaction of a formaldehyde monomer or oligomer with a cyclic formaldehyde.

The individual compounds of components (i) and (ii) or (iii) and (iv) may be added to the
monomers, comonomers or polyacetal either separately or together. They may be added for
instance as solid particles or in the molten state. The individual compounds may be added in
the form of a master batch.

The extrusion temperature is not particularly restricted, and, in general, it can be appropri-
ately selected in the range of from about 170 to about 240°C.

With respect to the method for preparing the molded articles of the present invention, there
is no particular limitation. The polyacetal-molded articles of the present invention can be ob-
tained by conventionally known methods, such as extrusion molding, injection molding,
compression molding, vacuum forming, blow molding or foam molding.

It is contemplated that terminal-stabilized polyacetal resins and aliphatic carboxylic acid
metal salts with occluded metal compounds and surface attached metal compounds may be
employed in this invention. These components are disclosed in U.S. Patent Specification. No.
5,948,844, the relevant parts of which are hereby incorporated by reference.

It is contemplated that ion adsorbents as disclosed in U.S. Patent Specification No. 5,364,900
may be employed in the resin compositions of the present invention. The disclosure of U.S.
Patent Specification No. 5,364,900 is hereby incorporated by reference.
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nmononmer or oligomer with a cyclic formal dehyde. The individual conpounds of
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POM Plaques Oven Aged At 130°C
Additive Initial Days
1 2 3 7
A (IRGANOX 1010) 30.1 31.6 33.0 34.4 40.1
B (IRGANOX 3790) 24.8 28.5 30.2 31.8 38.0
1:1 Ratio of A,B (expected) | 20.5 (27.4) | 24.3 (30.1)| 26.3 (31.6)| 28.5 (33.1)] 36.3 (39.1)
1:1 Ratio of A,B (expected) | 13.9 (25.9)] 21.1 (29.1)] 23.7 (30.8)]{ 26.2 (32.2)] 35.7 (38.4)

Table 2
POM Plaques Oven Aged At 140°C
Additive Initial Days
1 2 3 7

A (IRGANOX 1010) 30.0 31.4 36.8 454 56.4

B (IRGANOX 3790) 25.0 28.6 33.6 41.8 56.1
1:1 Ratio of A,B (expected) | 20.5 (27.5) | 24.3 (30.0)| 30.7 (35.2)| 42.3 (43.6)| 55.5 (56.2)
1:1 Ratio of A,B (expected) |14.0 (26.0) | 20.7 (29.2)] 27.8 (34.2)] 38.6 (42.5)| 54.5 (56.2)
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POM Plaques Oven Aged At 140°C
Additive Initial Days
1 2 3 7

A (IRGANOX 1010) 131 16.3 20.5 33.2 48.8

B (IRGANOX 3790) 14.6 209 29.4 49.4 71.8
1:1 Ratio of A,B (expected) | 11.1 (13.8) | 14.0 (18.6)[ 17.5 (25.0)| 29.0 (41.3)| 45.0 (60.3)
3:1 Ratio of A,B (expected) | 12.9 (13.5)]| 16.0 (17.4)]| 19.6 (22.7)| 31.0 (37.2) | 46.1 (54.6)
4:1 Ratio of A,B (expected) | 12.4 (13.4)]| 15.5 (17.2){ 19.4 (22.3)| 31.2 (36.4)| 46.9 (53.4)

It is seen that the combination of Irganox® 1010 and Irganox 3790° is synergistic towards

preventing color formation in POM molded plaques.

Table 5
POM Plaques Oven Aged At 130°C
Additive Initial Days
1 2 3 7

A (IRGANOX 1010) 13.1 16.4 17.8 19.7 27.7

B (IRGANOX 245) 12.0 14.0 14.9 16.1 21.3

C (IRGANOX 259) 11.3 15.6 17.7 20.9 32.0
1:1 Ratio of A,B (expected) | 10.9 (12.6) [ 13.4 (15.2)] 14.3 (16.4)| 15.7 (17.9)| 21.2 (24.5)
1:1 Ratio of A,C (expected) | 10.7 (12.2)[ 13.5 (16.0)] 14.5 (17.8)| 16.1 (20.3){ 22.2 (29.8)




4:1 Ratio of B (expected) 12.3 13.4 15.5 17.1 16.8 18.8 18.7 21.2 26.6 31.3
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Table 7
POM Plaques Oven Aged At 130°C
Additive Initial Days
1 2 3 7
A (IRGANOX 1010) 13.1 16.4 17.8 19.7 27.7
B (IRGANOX 3052) 123 16.5 176 18.9 23.5
1:1 Ratio of A,B (expected) | 12.3 (12.7)| 15.7 (16.4)]| 16.8 (17.7)] 18.2 (19.3)| 23.5 (25.6)

It is seen that the combination of Irganox® 1010 and Irganox 3052° is synergistic towards
preventing color formation in POM molded plaques.

Example 2

Plaques are prepared as in Example 1. Initial color (Y1) of the injection-molded plaques is
measured on a spectrophotometer as in Example 1. Total levels of additives are 0.5 weight
percent, based on the overall weight of the formulation. YI measurements are shown below.

Additive Yl
A (IRGANOX 259) 33.8
B (IRGANOX 245) 18.9
C (IRGANOX 3790) 24.8
1:1 Ratio of A,B (expected) | 17.9 (26.4)
1:1 Ratio of A,C (expected) | 22.0 (29.3)
1:1 Ratio of A,C (expected) | 22.4 (26.6)

It is seen that the combinations of Irganox® 259 with either Irganox® 245 or Irganox® 3790
are synergistic towards preventing color formation in POM molded articles.
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pol yacetal resin; and (b) An effective stabil nerdistic
conbi nati on of (| YNBent aerythritol tetrakis
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(3 5-di-t-butyl-4-hydroxyhydrocinnamate) and the monoacrylate ester of

2,2'-methylenebis(6-tert-butyl-4-methylphenol); or
(©) An effective stabilizing amount of a synergistic combination of
(iif) Hexamethylene-1,6-bis-(3,5-di-t-butyl-4-hydroxyhydrocinnamate) and

(iv) At least one compound selected from the group consisting of ethylene-1,
2-bis- (oxyethylene (3-t-butyl-4-hydroxy-5-methylhydrocinnamate)) and
tris- (4-t-butyl-2, 6-dimethyl-3-hydroxybenzyl) isocyanurate.

2. A polyacetal molded article according to claim 1 in which components (b) or (c) are pre-
sent from about 0.05 to about 5.0% by weight, based on the weight of component (a).

3. A polyacetal molded article according to claim 1 in which components (b) or (c) are pre-
sent from about 0.1 to about 2.0% by weight, based on the weight of component (a).

4. A polyacetal molded article according to claim 1 in which the polyacetal resin is an oxy-
methylene homopolymer or an oxymethylene-oxyalkylene copolymer.

5. A polyacetal molded article according to claim 1 further comprising one or more additives
selected from the group consisting of additional antioxidants, polymers containing a for-
maldehyde-reactive nitrogen atom, formic acid scavengers, ultraviolet light absorbers,
hindered amine light stabilizers and mold release agents.

6. A polyacetal molded article according to claim 5 comprising one or more additives se-
lected from the group consisting of hydroxyphenylbenzotriazoles, hydroxyphenyltriazines
and hindered amine light stabilizers.

7. A polyacetal molded article according to claim 1 in which the ratio (i):(ii) or (iii):(iv) is
from about 1:9 to about 9:1.
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