THERMOPLASTI C POLYMER COVPOSI TI ON AND PRODUCTI ON METHOD THEREOF Techni ca
Field [0001] The present invention relates to a thernoplastic polyner
conposition and a production nmethod thereof. Background Art (0002]
Thernopl astic polyners are widely used for food packaging vessels and
daily m scel | aneous goods since they are excellent in transparency and

al so have good inpart resistance. These thernoplastic polyners, however,
have a problem of deterioration of processing stability such as |owering
of flowability and generation of a fisheye gel in nolding processing, and
the like. As the thernoplastic polynmer conposition excellent in processing
stability, there is a suggestion on a thernoplastic polynmer conposition
(patent docunent 1) containing

2-[1-(2- hydr c08ERGRIST O FAWNETR iiON S HII/TJON 428D dPROPPEHI G pieRfPD
acrylate and 2,4-di-t-anyl-6-[1-(3, 5-
di -t-anyl - 2- hydr oxyphenyl ) et hyl | phenyTHBREGF ate in a -1 pol ybut adi ene
rubber which is a kind of thernoplastic polynmer. [0003] [patent docunent
1] JP-A No. 1-168643 (exanple)

Technical Field

[0001]

The present invention relates to a thermoplastic

polymer composition and a production method thereof.

Backgrcund Art
[0002]

Thermoplastic polymers are widely used for food
packaging vessels and daily miscellaneous goods since they
are excellent in transparency and also have good impart
resistance. These thermoplastic polymers, however, have a
problem of deterioration of processing stability such as
lowering of flowability and generation of a fisheye gel in
molding processing, and the like.

As the thermoplastic polymer composition excellent in
processing stability, there is a suggestion on a
thermoplastic peolymer composition (patent document 1)
containing 2~{1-(2-hydroxy-3,5-di-t-pentylphenyl)ethyl]-
4,6-di-t-pentylphenyl acrylate and 2,4-di-t-amyl-6-[1-(3,5-

di-t-amyl-2-hydroxyphenyl)ethyl]lphenyl acrylate in a



DI SCLOSURE OF THE | NVENTI ON [ 0004] Recently, a thernoplastic pol yner
conposition having further inproved processing stability is required.

[ 0005] The present inventors have investigated thernoplastic polyner
conpositions for solving such a problem resultantly |eading to conpletion
of the present invention. That is, the present invention provides the
followng [1] to (5]. [1] A thernoplastic polyner conposition conprising a
t her mopl asti c polymer, a conpound of the formula (1): d ORF,P OC C=12
OHI R | \polybRla®iede (d)bfevhevion R ankim® eepelsenerbaghlc

I ndependently an al kyl group having 1 to 8 carbon atons, an aryl group
havi ng 6 t @oll@near bon atons or an aral kyl group having 7 to 18 carbon
atons, R3 represents an al kyl group having 1 to 3 carbon -2 atons, and R4
represents doopd]ogen atom or nethyl group.), and a hydrocarbon, wherein
0.001 to 3 parts by weight of the conmpound of the fornmula (1) and 0.0005
to 0.008 part§patent document 1] JP-A No. 1-168643 (example)

DISCLOSURE OF THE INVENTION
[0004]

Recently, a thermoplastic polymer composition having

further improved processing stability is required.
[oo05]

The present inventors have investigated thermoplastic
polymer compositions for solving such a problem,
resultantly leading to completicn of the present invention.

That is, the present_invention provides the fellowing
[1] to [5].

[1] A thermoplastic polymer composition comprising a
thermoplastic polymer, a compound of the formula (1):

4
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(wherein, R' and R? represent each independently an alkyl
group having 1 to 8 carbon atoms, an aryl group having 6 to
12 carbon atoms or an aralkyl group having 7 to 18 carbon

atoms, R’ represents an alkyl group having 1 to 3 carbon




by wei ght of the hydrocarbon are contained with respect to 100 parts by
wei ght of the thernoplastic polynmer. [0006] [2] The conposition according
to [1) wherein the conpound of the fornula (1) is
2-[1-(2-hydroxy-3,5-di-t- pentyl phenyl)ethyl]-4,6-di-t-pentyl phenyl
acrylate or 2-t-

butyl - 6-(3-t-butyl -2-hydroxy-5-net hyl benzyl ) - 4- et hyl phenyl acryl ate.
[0007] [3] The conposition according to [1] or [2] wherein the

hydr ocar bon %Eoﬁg ahh&“ﬁ"%eﬁ%@%%ﬁgrbgnh %% an aE%Fbggg?kQﬁﬁ?? on an

alicyclic hydrocafbon havin car Fhod f or

Béf’ﬁﬁé'r”gaac%%éﬁﬁ§93§%‘°§ﬁ98% Fg‘é?T’F%S"’tO' otR drPArts %@&fﬁ@ﬁr*%“@faf%' “ro
(1).(“herei” Cargﬁﬂ B@dfggfﬁﬁgnkoﬁaﬁﬁ QQﬁp%9ﬁ¢%tbbo%” g!%yboa aF QP

having 1 to avin carbon Fat oms or
an aral kyl gE?“QeQ@KEn8f7thg %§d9% Q?Bon are contained with respect to

100 parts by weight of the thermcplastic polymer.
[oo0e]

[2] The composition according to [1] wherein the
compound of the formula (1) is 2-[1-(2-hydroxy-3,5-di-t-
pentylphenyl)ethyl] -4,6-di-t-pentylphenyl acrylate or 2-t-
butyl-6- (3-t-butyl-2-hydroxy-5-methylbenzyl) -4-methylphenyl
acrylate.

[oo007]

[23] The composition according to [1] or [2] wherein
the hydrocarbon is an aliphatic hydrocarbon having 5 to 8
carbon atoms or an alicyclic hydrocarbon having 5 to 8
carbon atoms.

[coos]

[4] A method for producing a thermoplastic polymer

composition comprising a thermoplastic polymer, a compound

cf the formula (1):

ﬁ;’ 1 JR’ .

(wherein, R' and R* represent each independently an alkyl



atons, R3 represents an al kyl group having 1 to 3 carbon atons, and R4
represents a hydrogen atom or nethyl group.), and a hydrocarbon, wherein
the nethod conprises a first step in which a nonomer constituting the

t hernopl astic polyner is solution-polynerized or suspension-polynerized in
t he hydrocarbon to obtain the thernoplastic polynmer, a second step in
whi-ch the conpound of the above- described forrmula (1) is dissolved in the
hydrocarbon, a third step in which the solution obtained in the

above- descr | geeugeggpgﬁgﬁ 9P oS 8MeX ol s ofisX! Ui o3yt B o Y HRAHPIN (N

t he thernopl asti obt ai I'n the above- cri"fbed first step so

that the conten h u t a -d ! f drbor S
01001 10 5" por £2%pohlBroARTRONAS FralRy1RURNEES BATHIREY R T terbar

ther mopl ast i EttBﬁkEB,/”RB’ régg'g?efn%'ér Hh S0% Ili MU RS dRec ar R Hon

renoved from e m xtur the thernoplastic pol ynmer, the hydrocarbon

and the corrpgggﬁlsqf a&ﬁeRabQ‘éﬁr@%éﬁ'i:isb%dh%&%e% GhbroRraimaedh N dulfip . ) |,

above-described third step so as to adjust the content of the hydrocarbon
in the resul 1HR0s HharERREBSH, C WRRIETE! tHRMRRIHIOR I A-&305 to 0.008

parts by weight wth respect to 100 parts by weight of the -4

thermopl astic polymehst Q@Plin which a monomer constituting the
thermoplastic polymer is scolution-polymerized or
suspension-polymerized in the hydrocarbon to obtain the
thermoplastic polymer,

a second step in which the compound of the above-
described formula (1} is dissolved in the hydrocarbon,

a third step in which the solution obtained in the
above-described second step is mixed in a mixture of the
hydrocarbon and the thermoplastic polymer obtained in the
above-described first step so that the content of the
compound of the above-described formula (1) is 0.001 to 3
parts by weight with respect to 100 parts by weight of the
thermoplastic polymer, and

a fourth step in which the hydrocarbon is removed from
the mixture of the thermoplastic polymer, the hydrocarbon
and the compound of the above-described formula (1)
cbtained in the above-described third step so as to adjust
the content of the hydrocarbon in the resulting
thermoplastic polymer composition to 0.0005 to 0.008 parts

by weight with respect to 100 parts by weight of the



[ 5] The thernoplastic polynmer conmposition according to any one of [1] to
[3] wherein the conposition is in the formof granule. MODES FOR CARRYI NG
OQUT THE | NVENTION (0010] The present invention will be illustrated in
detail below. The thernoplastic polynmer conposition of the present

i nvention contains the conpound of the above-described formula (1)
(hereinafter, referred to as conpound (1) in sonme cases.) in an anount of
0.001 to 3 parts by weight, preferably 0.02 to 2 parts by weight, nore
pref erabl y thegroplegtiarpolymewi ght, further nore preferably 0.1 to 0.5
parts by weight with respect to 100 parts by weight of the thernoplastic
pol yner. VWhdoo0led content of the compound (1) is 0.001 part by weight or
nore, there is a preferable tendency of inprovenment in processing
stability, and WhenTBe phermoplankeighpobymeessomppaibips acppeferdbfe
tendency that a phenonmenon of floating of the conpound (1) fromthe

resul ting tdrey nopt ot i Bl ot ynEd] corpesin i ore eemRasi bHoN bi et ngRdut |
scarcely occurs. L0O011] -5 Exanples of RL and R2 in the forrmula of the
conpound (89rm nef wgeanikrlependently of one another, alkyl groups having 1
to 8 carbon atons such as a nethyl group, ethyl

MODES FOR CARRYING OUT THE INVENTION
[o010}

The present invention will be illustrated in detail -
below.

The thermoplastic polymer composition of the present
invention contains the compound of the above-described
formula (1) (hereinafter, referred to as compound (1) in
some cases.) in an amount of 0.001 to 3 parts by weight,
preferably 0.02 to 2 parts by weight, more preferably 0.05
to 1 part by weight, further more preferably 0.1 to 0.5
parts by weight with respect to 100 parts by weight of the
thermoplastic polymer. When the content of the compound
(1) is 0.001 part by weight or more, there is a preferable
tendency of improvement in processing stability, and when 3
parts by weight or less, there is a preferable tendency
that a phenomenon of floating of the compound (1) from the
resulting thermoplastic polymer composition, so-called

bleeding out, scarcely occurs.

[o011]



group, n-propyl group, isopropyl group, n-butyl group, isobutyl group,
sec-butyl group, t-butyl group, n-pentyl group, t-anyl group
(- C(CH3) 2CH2CH3) , 2-et hyl hexyl group, cyclohexyl group and the |ike; aryl
groups having 6 to 12 carbon atons such as a phenyl group and the |ike;
aral kyl groups having 7 to 18 carbon atons such as a benzyl group and the
like; etc. Preferably nentioned are al kyl groups having a tertiary carbon
atom such as a t-butyl group, and aR% anyl group and the like, and nore
preferabl e are Bxarghgls gfofp aasdREhén ithe. foooudp 0@X$@ﬁ«§§mﬂ0qﬁﬁ i ncl ude
al kyl groups haV|ng 1 to 3 carbon atons such as a nethyl group, ethyl
group, n-prdépyl ingledp, isdppepyenglyupfantet paotire, mkelpgebarsbly a
met hyl groug and the like. [0013] R4 represents a hydrogen atom or et hyl
group, and hpdEingcdl &el §, carhydr agensasoshi espremetilile 9rpop14Eethdanypl es
of the conpound (1) include 2-[1-(2-hydroxy- -6
3, 5-di -t - peArghphenybPyerhyl Proup, dispppentyl ghienpl, nabpflvat group,
2-t-butyl-6-(3-t-butyl-2- hydroxg 5- met hyl benzyl ) - 4-net hyl phenyl acryl at e,
2, 4-di -t - buiygpbetyl- g8o8pdi sec-butyl group, t-butyl group, n-pentyl
group, t-amyl group (~C(CH3),CH>CH;), 2-ethylhexyl grOup,
cyclohexyl group and the like:;
aryl groups having 6 to 12 carben atoms such as a
phenyl group and the like;
aralkyl groups having 7 to 18 carbon atoms such as a
benzyl group and the like; etc.
Preferably mentioned are alkyl groups having a
tertiary carbon atom such as a t-butyl group and a t-amyl
group and the like, and more preferable are a t-amyl group
and the like.
{0012]
Examples of R? include alkyl groups having 1 to 3
carbon atoms such as a méthyl group, ethyl group, n-propyl

group, isopropyl group and the like, more preferably a

methyl group and the like.

[0013])
r* represents a hydrogen atom or methyl group, and

particularly, a hydrogen atom is preferable.

[0014]

Examples of the compound (1) include 2-[1l-(2-hydroxy=-




butyl - 2- hydr oxyphenyl ) ethyl] phenyl acrylate, 2-t-butyl-6-

[ 1- (3-t-butyl -2- hydroxy-5-net hyl phenyl ) ethyl]-4- nethyl phenyl acryl ate,
2-t-butyl-6-[1-(3-t-butyl-2-hydroxy- 5-nmethyl phenyl) propyl]-4-nethyl phenyl

acrylate, 2-t-butyl- 6-[1-(3-t-butyl-2-hydroxy-5-propyl phenyl)ethyl]-4-
propyl phenyl acrylate, 2-t-butyl-6-[1-(3-t-butyl-2-hydroxy-

5- |sopropylphenyl)ethyl] 4 |sopropylphenyl acrylate and the 1ike, and
preferable is 2-[1-(2- y-3,5-di -
pentylphen?hPé?ﬁyWTPQHGY&Phﬁnﬁéﬁﬁﬁmﬁﬂénﬂh6a@%y¢a@€ﬂ5¥¥?n?nyl

butyl - 6-(3-t-butyl-2-hydroxy-5-nmet hyl benz nethylphenyl acryl ate.
C2-T1-(2- hg?&w%ﬁs 524t ‘Pﬂﬁé’ﬁrﬁl‘d@e‘ﬁyp}@yﬁyl rhEdGOaW- ~ISHALERTERA ) —

acrylate is comercially available as Sumlizer GS(F) (registered
t rademar k, 4TBRGP¥APHEBY by"’ch&ﬁltteorr@ éﬁéiﬁa-dcab%dl ortld~ (CGher&iidfter,
referred to as_ conpound - in sone cases). [0Q15] The thernDpIastlc

pol yner coPﬁ6§ﬂr?oﬁyéﬁoﬁﬁ§hﬁﬂé§éﬁFthﬂ@@ﬁpﬁéna@éﬁﬂéﬁﬁs 47 WAddcHDon in
an armount of 0.0005 to 0Q.008 parts by weight, preferahly 0.001 to 0.007
parts by ﬂéldﬁft ﬁﬁﬁ&lp?ep§ﬂ§ﬁﬁyﬂ§Wm@£®yﬂ@hﬁn6@éeﬁ&ﬁﬂé'ﬁ& wei ght with
respect to 100 parts by weight of the thernmpplastic -7 polyner. \Wen the

cont ent ofmﬁﬁéyﬁpﬂﬁﬁﬁérBGﬁY'§t@ 060% PRV @y[ﬁeN&hFﬂ&uqﬁ%wg WY s a

pr ef erabl e t endency  of
5-methylphenyl)propyl] -4-methylphenyl acrylate, 2-t-butyl-

6-[1-(3-t-butyl-2-hydroxy-5-propylphenyl)ethyl]-4-
propylphenyl acrylate, 2-t-butyl-6-[1~(3-t-butyl-Z-hydroxy-
5-isopropylphenyl)ethyl]-4-isopropylphenyl acrylate and the
like, and preferable is 2-[1-(2-hydroxy-3,5-di-t-
pentylphenyl)ethyl]-4, 6-di-t-pentylphenyl acrylate or 2-t-
butyl-6-(3-t-butyl-2-hydroxy-5-methylbenzyl)}-4-methylphenyl
acrylate.

" 2-[1-(2-hydroxy-3,5-di-t-pentylphenyl)ethyl] -4, 6-di-t-
pentylphenyl acrylate is commercially available as
Sumilizer GS(F) (registered trademark, manufactured by
Sumitomo Chemical Co., Ltd., hereinafter, referred to as
compound (l-1) in some cases).

[o015]

The thermoplastic polymer composition of the present
invention contains the hydrocarbon in an amcunt of 0.0005
to 0.008 parts by weight, preferably 0.001 to 0.007 parts
by weight, more preferably 0.0015 to 0.006 parts by weight

with respect to 100 parts by weight of the thermoplastic



| nprovenent in processing stability, and when 0.008 parts by weight or

|l ess, there is a preferable tendency that when the thernoplastic polyner
conposition is granulated into pellets and the like, a blocking property
of mutual adhesion of the resultant granul ated materials is lowered. It
Is preferred for the hydrocarbon to be a hydrocarbon which is liquid under
at nospheric pressure and at 20C. [0016] Exanples of the hydrocarbon to be
used in the present invention include aliphatic hydrocarbons having 5 to 8
carbon atonms_sych as n-pentane, isopentane, n-octane, 2- ethyl hexyl and the
li ke; aIicycPPgYW?Erocarbons such as cycl opentane, nethyl cycl opent ane,

cycl ohexane, net XL I fcﬂ.ec I odepd a%? he

| i ke; aromatic h@%#%%g#ggns suéﬂzg%?ggﬁggie, fgﬁﬁgﬂgfﬁy§§1ene, et ?%g% zene
and the |ikeye@bht The mdyd, 0GHRQ@NS ITRY i@ féseth1E NN cy Adm xture of
two or nore. The hydrocarbons include preferably aliphatic hydrocarbons
having 5 to Gmpavlemeatonm ppredcalssdyd istaliyidrtocardmhsvHeayihg B tmaar bon
atons, nore preferably n- hexane and cycl ohexane. [0017] 8 Exanples of the
thernnp|astigypypjg@¢ oF Besgsedhigre is a preferable tendency that when

the thermoplastic polymer composition is granulated into

pellets and the like, a blocking property of mutual
adhesion of the resultant granulated materials is lowered.
It is preferred for the hydrocarbon to be a hydrocarbon

which is liquid under atmospheric pressure and at 20°C.
[oo016]

Examples of the hydrocarben to be used in the present
invention include aliphatic hydrocarbons having 5 to 8
carbon atoms such as n-pentane, isopentane, n-octane, 2-
ethylhexyl and the like;

alicyclic hydrocarbons such as cyclopentane,
methylcyclopentane, cyclohexane, methylcyclohexane,
cycloheptane, methylcycloheptane and the like;

aromatic hydrocarbons such as benzene, toluene,
xylene, ethylbenzene and the like; etc.

The hydrocarbons may be used singly or in admixture of
two or more.

The hydrocarbons include preferably aliphatic
hydrocarbons having 5 to 8 carbon atoms and alicyclic
hydrocarbons having 5 to 8 carbon atoms, more preferably n-
hexane and cyclohexane.

[oo17]



the present invention include polypropylene type resins such as an

et hyl ene- propyl ene copol yner and the |like; polyethylene type resins (high
density pol yethylene (HD- PE), |ow density pol yethylene (LD-PE), |inear |ow
density polyethylene (LLDPE) and the |ike); nethyl pentene polyner,

et hyl ene-et hyl acryl ate copol yner, ethyl ene-vinyl acetate copol yner;

pol ystyrenes (pol ystyrene such as poly(p- nethyl styrene),

pol y(a-methyl styrene) and the like, and acrylonitrile-styrene copolyner,
acryl oni tril e- bttanp bae-oft yhenthebpepyastic spetyaer akpyPpcused 1n
rubber-acrylonitrile- styrene copolyner, acrylonitrile-chlorinated

pol yet hyl ertshe gpxesaret copoyniern gl ede-prt welf epel e of YRR r rapdehe

i ke); chlorinated pol yethyl ene, polychloroprene, chlorinated rubber,

pol yvi nyl chia iate, apod vy ignéderepy tenorseeol e haeng| Fiee r bika/

et hyl ene-vinyl al cohol copolyner, fluorine resin, polyacetal, grafted

pol ypheny! evel wetieylensi tyrepotgpieny | oheh sdgns Hey real vethpbeyar éihane,

pol yam de; polyester resins (for exanple, ol yet hyl ene terephthal ate,

pol ybut yl erE X erkphtdensi ey apelvetieylene) (Lpof barﬁbrm%%, 198l JaeFyFit e,

pol ysul fone, polyether ether ketone, polyether sulfone, aromatic

pol yester resiysthyliene y(LphREal aned prepbl Yokt maethyltppeteprgspalymer,

1, 2- pol ybut adi ene, pol yi soprene, butadiene/acrylonitrile copolynmer,

et hyl ene- negtyyleme rat ik r3¢uy batoperpebyne ande t el ¢pRevinyl acetate

copolymer; polystyrenes (polystyrene such as poly(p-
methylstyrene), poly(a-methylstyrene) and the like, and
acrylonitrile-styrene copolymer, acrylonitrile-butadiene-
styrene copolymer, special acrylic rubber-acrylonitrile-
styrene copolymer, acrylonitrile-chlorinated polyethylene-
styrene copolymer, styrene-butadiene copolymer and the
like):; chlorinated polyethylene, poclychloroprene,
chlorinated rubber, polyvinyl chloride, peolyvinylidene
chloride, methacrylic resin, ethylene-vinyl alcohol
copolymer, flucrine resin, polyacetal, grafted
polyphenylene ether resin, polyphenylene sulfide resin,
polyurethane, pclyamide; polyester resins (for example,
polyethylene terephthalate, polybutylene terephthalate and
the like); polycarbonate, polyacrylate, polysulfone,
polyether ether ketone, polyether sulfone, aromatic
polyester resins, diallyl phthalate prepolymer, silicone

resin, 1,2-polybutadiene, polyisoprene,

butadiene/acrylonitrile copolymer, ethylene-methyl




[0018] Preferable thernoplastic polyners include
obt ai ned by sol ution pol ynerization
hydrocarbon as a solvent, specifically, a styrene-butadi ene copol ynerized

t her nopl astic pol yners
or suspension polynerization using a

resin, acrylonitrile-butadi ene-styrene resin, polypropylene type resin,

acrylonitrile-butadi ene-styrene copol yner,
[0019] The nethod for producing a thernoplastic pol yner

the like.

conposition of the present invention includes 1) a production nethod

conpri si ng methasrydess copelvokra modomdye ddkstituting a
pol ymer is solution-polynerized or

t her nopl astic

to obtain a [@&®8 hopl astic polymer, a second step in which a conpound of
the above- described fornula (1) is dissolved in a hydrocarbon, a third
step in which t Feediessdileed heoimepiles tolst Aalethersn itntd udsove- descri bed

second step is mxed in a m xture of

is 0.001 to 3 parts by

wei ght wi t horespsepenisd on0popames ipp tieing s ioly ehaydrpgartlesr @dplaast i ¢

pol ymer,

and

solvent, specifically, a styrene-butadiene copolymerized
resin, acrylonitrile-butadiene-styrene resin, polypropylene
type resin, acrylonitrile-butadiene-styrene copolymer,
styrene-butadiene copolymer and the like.

{0019]

The method for producing a thermoplastic polymer
composition of the present invention includes

1) a production method comprising

a first step in which a monomer constituting a
thermoplastic polymer is solution-pclymerized or
suspension-polymerized in a hydrocarbon to obtain a
thermoplastic polymer,

a second step in which a compound of the above-
described formula (1) 1s dissolved in a hydrocarbon,

a third step in which the dissolved solution obtained
in the above-described second step is mixed in a mixture of
the hydrocarbon and the thermoplastic polymer obtained in
the above-described first step so that the content of the
compound of the above-described formula (1) is 0.001 to 3

parts by weight with respect to 100 parts by weight of the

.._10_

styrene- but adi ene copol ynmer and

suspensi on-pol yneri zed in a hydrocarbon

t he hydrocarbon and the thernoplastic
pol ynmer obt &hretopiastie abdyeedsscobitibdded byt sotlafion Pledtymerd zadritant of
the conpound of the above-described forrmula (1)



a fourth step in which the hydrocarbon is renoved from the m xture of the
t hernopl astic pol yner, the hydrocarbon and the conpound of the
above-described formula (1) obtained in the above-described third step so
as to adjust the content of the hydrocarbon in the resulting
t her nopl astic pol ymer conposition to 0.0005 to 0.008 parts by weight with
respect to 100 parts by weight of the thernoplastic polyner; 2) a
production nmethod conprising a step in which 0.001 to 3 parts by wei ght of
t he conpoundeohophesalbovpetlgmeri beddfornula (1) and 0.0005 to 0.008 parts
by wei ght of the hydrocarbon are m xed with respect to 100 parts by wei ght
of a thernopl asti Copaltineteps épawatiehy thee pycedcaandnt He lnekeved GRAMIL As
t he nethod for producing a thernoplastic polyner conposition of the
present inveheinhxttbhe abovbedebermbpllastiéthpdliners phef aydlrbearBoe net hod
1) will be described in detail below In the first step, it is preferable
that after apdnphet compofindobiit tha pbbysetkezatribadofosmsapangilon
pol ynmeri zation, a polynerization catalyst is de-activated with nmethanol and
the |like. -obtain®@2it the above-described third step so as te adjust

the content of the hydrocarbon in the resulting

thermoplastic polymer composition to 0.0005 to 0.008 parts

by weight with respect to 100 parts by weight of the

thermoplastic polymer;

2) a production method comprising

a step in which 0.001 to 3 parts by weight of the
compound of the above-described formula (1} and 0.0005 to
0.008 parts by weight ¢f the hydrocarbon are mixed with
respect to 100 parts by weight of a thermoplastic polymer
separately prepared;

and the like,

[0020]

As the method for producing a thermoplastic polymer
compesition of the present invention, the above-described
method 1) is preferable. The method 1) will be describked
in detail below.

In the first step, it islpreferable that after
completion of solution polymerization or suspension

peclymerization, a polymerization catalyst is de-activated

with methancol and the like.

-.-11_



More specifically, exanples of the third step include a nmethod of dry

bl endi ng the thernoplastic polyner and the conpound (1), a nmethod in which
the conpound (1) is dissolved with a hydrocarbon to obtain a solution, and
the solution is mxed in a mxture of the thernoplastic polyner and

hydr ocarbon; and the like. [0022] Exanples of the nethod of adjusting the
content of the hydrocarbon in the fourth step include i) a nmethod in which
t he hydrocarbon is renoved by distillation under reduced pressure and the
li ke fron1thelogb§?ure obt ai ned via the above-described steps 1 to 3 so
that the content of the hydrocarbon beconmes 0.0005 to 0.008 parts by

vei ght with respe@drd gl pasd )Py é(fé.rgtl;'freé)fof 5'@%?/'[ les P%?%#I fnggﬁégfr !

ii) a method in which tthe hydrocarbon 1 enove i Oh

reduced presgumetdRd dre dﬂ%%lfé@ha eﬁl}]éneﬂé%n%&flb&%%’lﬁg:%"i élt]eal,rb%nthe

above-descri bed steps 1 to"3 so e conte 0 roca

becones 0. 00&cp@ciunddy( 1)Veis0 e tHod B Wi & I 0,01 to 1 part by
weight wth respect to 100 partéDby mgﬁght 0 tﬁ%) erﬁ%p?lst%% pol ymer,

then, the resulssantved it aaf@rdiastddd aid %E%n @'ﬂﬁ%ﬂ P qrapul ar
n, t ul'tan

materials such as pellets and the Ilike, t e res gr anuf ar

material s arehsubpeetadn iE2mib@dVacHuMilidlild Y Phe Und AR SHRr; § educed

pressure,
polymer and hydrocarbon; and the like.

[o022]

Examples of the method of adjusting the content of the
hydrocarbon in the fourth step include

i} a method in which the hydrocarbon is removed by
distillation under reduced pressure and the like from the
mixture obtained via the above-described steps 1 to 3 so
that the content of the hydrocarbon becomes 0.0005 to 0.008
parts by weight with respect to 100 partsg by weight of the
thermoplastic polymer;

ii)} a method in which the hydrocarbon is removed by
distillation under reduced pressure and the like from the
mixture obtained via the above-described steps 1 to 3 so
that the content of the hydrocarbon becomes 0.008 parts by
weight or more, preferably about 0.01 to 1 part by weight
with respect to 100 parts by weight of the thermoplastic
polymer, then, the resultant mixture after digtillation is
molded into granular materials such as pellets and the

like, then, the resultant granular materials are subjected
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drying in vacuo and the like to renove the hydrocarbon so that the content
of the hydrocarbon becones 0.0005 to 0.008 parts by weight with respect to
100 parts by weight of the thernoplastic polyner; and the like. Here, it
is preferable that renoval of the hydrocarbon in the fourth step is
carried out at 100C or lower. (0023) The thernoplastic polyner conposition
of the present invention is excellent in processing stability. The
granul ar thernopl astic pol ynmer conposition obtained by the nethod of the
above- describeewim tdisteplatign, vy ine WRantl BPdvaed nBpEasere  pol yner
conposition obtained by granulation with stirring, extrusion nolding and
the |ike atdmyimgmpkt afageo oindooles okikovee BPMe¥e thechvdpradtrPerpsPyner
conposition obtained by the nmethod of the above-described fourth step i)
shows a tentlafeythg cortertioh bmeah%ﬁ@%%@ﬁ@o@rbﬁé@m?so@-QQQGaFOaQHQQBon of
the granular thernoplastic polyner conpositions. (00241 Here, the
granul ar meRdet3 Bhapelioht vl sesestt neerl00 ppares byakeighbdofdrbe,
approxi mate sphere, approximate hem sphere or the like, and the weight of
one particlehermoplrsigranedaymeher nopl astic pol ymer composition is usually

5- 13 ng to 1000 ny, Ereferably, 10 ng to 500 ng, nore preferably
and the like.

Here, it is preferable that removal of the hydrocarboen

in the fourth step is carried out at 100°C or lower.
[0023]

The thermoplastic polymer composition of the present
invention is excellent in processing stability.

The granular thermoplastic polymer composition
obtained by the method of the above-described fourth step
ii), and the granular thermoplastic polymer composition
cbtained by granulation with stirring, extrusion molding
and the like at a temperature of 100°C or lower of the
thermoplastic polymer composition obtained by the method of
the above-described fourth step i) shows a tendency of
reduction of a blocking property of mutual adhesion of the
granular thérmoplastic polymer compositions.

{0024]

Here, the éranular means a shape of circular cylinder,
plate, flake, rod, disc, approximate sphere, approximate
hemisphere or the like, and the weight of one particle of

the granular thermoplastic polymer composition is usually 5

_13_




10 ng to 20 ng. [0025] The thernopl astic pol yner conposition of the
present invention nmay contain additives other than the conpound (1) and
t he hydrocarbon, in a range not disturbing the effect of the present
i nvention. Exanples of the above-described additives include an
antioxidant, ultraviolet absorber, photostabilizer, netal deactivator,
nucl eating agent, lubricant, antistatic agent, flane retardant, filler,
pi gnent, inorganic filler and the |I|ike, other than the conpound (1)_and
t he hydroc@dbdre [ 619 Exerferalofy + N preret IDenantiosg dirf fes?
exanple of the antioxidant include al kyl ated nonophenol s such as
2, 6-di -t - butG/Imat-tretdyIjghenol , 2,4, 6-tri-t-butyl phenol,
2, 6-di-t-butyl phenol, 2-t-butyl-4,6-di nethyl phenol, 2,6-di-
t - but yl - 4- etlidgietenol , 2, 6-di-t- butyl - 4-n-butyl phenol ,
2,6-di -t-butyl -4-isobutyl phenol, 2,6-dicyclopentyl-4- nethyl phenol,
2- (a- net hyl cycl Brexsigrmopl as free hye byresn| Compo sl gioet aflekhs - RLa8EAYI phenol |
2,4,6-tricycl ohexyl phenol, 2,6-di-t-butyl-4-nethoxynet hyl phenol ,
2, 6- di - nonyinentyarhyatherwitain Adietves -s-har -Hamnyihmdeagpoynd (1)
yl ) phenol , 2, 4-di net hyl -6- (1" -met hyl hept adecyl -1' - yl)phenaol ,
2, 4- di net hydnd-the -hidrgtarheecyin 12 -5angherdt diairking ibe wESe¢her eof ,
and the |ike,

of the present invention.

Examples of the above-described additives include an
antioxidant, ultraviclet absorber, photostabilizer, metal
deactivator, nucleating agent, lubricant, antistatic agent,
flame retardant, filler, pigment, inorganic filler and the
like, cother than the compound (1) and the hydrocarbon

[0026]

Examples of the phenol type antioxidant as one example
of the antioxidant include alkylated monophenols such as
2,6-di-t-butyl-4-methylphenol, 2,4,6-tri-t-butylphenol,
2,6-di-t-butylphenol, 2-t-butyl-4,6-dimethylphenol, 2,6-di-
t-butyl-4-ethylphenocl, 2,6-di-t- butyl-4-n-butylphenol,
2,6—di—t—buﬁyl—4—isobutylphenol, 2,6-dicyclopentyl-4-
methylphenol, 2-{a-methylcyclohexyl)-4,6-dimethylphencl,
2,6-dioctadecyl-4-methylphenol, 2,4,6-tricyclohexylphenol,
2,6-di-t-butyl-4-methoxymethylphenol, 2,6-di-nonyl-4-
methylphenol, 2,4-dimethyl-6-(1’-methylundecyl-1'-
yl}phenol, 2,4-dimethyl-6-(1’-methylheptadecyl-1’-

vl)phenol, 2,4-dimethyl-6-(1’-methyltridecyl~1l’-yl)phenol

_14_



[ 00271 al kyl t hi onet hyl phenol s such as 2, 4-dioctylthionethyl-

6-t-butyl phenol, 2,4-dioctylthionethyl-6-nethyl phenol, 2,4-

di octyl t hi omet hyl - 6- et hyl phenol , 2, 6-di dodecyl -t hi onet hyl - 4-nonyl phenol
and m xtures thereof, and the |Iike, [00281 al kylidenebi sphenol and
derivatives thereof such as 2,2'-nethyl enebis(4-nethyl-6-t-butyl phenol),
2,2' - methyl enebi s(4-ethyl-6-tbutyl phenol), 2,2'-nethyl enebi s[ 4-

nmet hyl - 6- (a- et hyl cycl ohexyl ) phenol ], 2, 2'-nethyl enebi s(4-

met hyl - 6- cyghdhexytphesothergo?; - andhthendbke¢ 4- net hyl - 6- nonyl phenol ),
2,2' -nmet hyl enebi s(4, 6-di -t-butyl phenol),

2,2 -ethyl i derebik(4, 6-di-t-butyl phenol), 2,2'-

et hyl i denebi s(4-i sobutyl -6-t-butyl phenol), 2,2'- _

met hyl enebi s[ 6- eakwethyppeshylphengdsysphanels] 2,4 -gioctylthiomethyl-
met hyl enebi s[ 6- (&, a- di et hyl benzyl ) - 4- nonyl phenol ], 4,4’ -

met hyl enebi 8§t 6=pubulghenohet Byt péastylthigmethyl-6-methylphenol, 2,4-
met hyl enebi s( 2, 6-di -t-butyl henolé, 4,4'-butélidenebis(3- .

met hyl - 6-t - Buegtphehbtpethyi-pretayinheanekxyphehyfidodreréxahéomethyl-

1, 1- bi s(5-t-butyl -4-hydroxy-2- nethyl phenyl) but ane, _

2, 6- bi s( 3-t 4ébueyylphepehyand- mhyfuosgbeheyepfa- apdhyhphéinse, 1,
1,3-tris(5-t-butyl-4- hydroxy-2-nmnet hyl phenyl) but ane,
1,1-bis(5-t-BR381 4- hydr oxy- ~ 2- net hyl phenyl ) - 3- n- dodecy! - ner capt obut ane,
et hylene glycol - 15 bis[3,3-bis-3 -t-butyl-4'-hydroxyphenyl] butyrate,
bi s(3-t- alkylidenebisphenol and derivatives thereof such as

2,2"'-methylenebis (4-methyl-6-t-butylphenol), 2,2'-
methylenebis (4-ethyl-6-tbutylphenol), 2,2’ -methylenebis[4-
methyl-6- (a-methylcyclohexyl) phenol], 2,2’-methylenebis (4-
methyl-6-cyclohexylphenol), 2,2’ -methylenebis(4-methyl-6-
nonylphencl), 2,2’-methylenebis(4,6-di-t-butylphenocl),
2,2"-ethylidenebis (4, 6-di-t-butylphenol), 2,2’-
ethylidenebis {(4-isobutyl-6-t-butylphenol), 2,2'-
methylenebis[6- (ax-methylbenzyl)-4-nonylphenol], 2,2'-
methylenebis[6- (x, x—dimethylbenzyl)-4-nonylphenol], 4,4’-
methylenebis (6-t-butyl-2-methylphenocl), 4,4'-

- methylenebis (2, 6-di-t-butylphenocl), 4,4’-butylidenebis(3-
methyl-6-t-butylphenocl}, 1,1-bis(4-
hydroxyphenyl)cyclohexane, 1,1l-bis{5-t-butyl-4-hydroxy-2-
methylphenyl)butane, 2,6~bis(3~t-butyl?5—methyl—2—
hydroxybenzyl)-4-methylphenocl, 1,1,3-tris(5-t-butyl-4-
hydroxy-2-methylphenyl}butane, 1,1-bis(5-t-butyl-4-hydroxy-

2-methylphenyl)-3-n-dodecyl-mercaptobutane, ethylene glycol
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but yl - 4- hydr oxy- 5- net hyl phenyl ) di cycl opent adi ene, bi s[ 2-
(3" -t-butyl-2'-hydroxy-5'-nethyl benzyl)-6-t-butyl-4- nethyl phenyl ]
terepht hal ate, 1, 1-bis(3,5-dinmethyl-2- hydroxyphenyl)butane, 2,
2-bis(3,5-di-t-butyl-4- hydroxyphenyl) propane,
2, 2-bi s(5-t-butyl -4- hydroxy-2- nethyl phenyl) - 4-n-dodecyl - mer capt obut ane,
1,1,5 5-tetra(5- t-butyl-4-hydroxy-2-nethyl phenyl) pentane and m xtures
thereof, and the |ike, [00291 acyl am nophenol derivatives such as
4- hydr oxyl abibd3, dnblipdée! ~a-hytrdx¢strbadirexaphehyé] butyrate, bis(3-t-
octyl-N-(3,5-di-t-butyl- 4-hydroxyphenyl) carbanate and m xtures thereof,
and the |iketylo83bydrasytaninatbiiépbengé) diavilepestedigses- bydrldxyl auric
ani | i de, 4-hydroxystearic anilide, octyl-N(3,5-di-t-butyl-
4- hydr oxyphéa{ty-butbanaf ehgddonyxbliraethhébeokyland-thbutlyilké,~ [ 0031]
esters of [3-(3,5-di-t-butyl-4-hydroxyphenyl)propionic acid wth a
nmonohydri c vethylphedyié hecehbthslsheasl, hebhaddl S-dimgblyl-dct anol ,
oct adecanol , ethylene glycol, 1, 3-propanediol, 1,4-butanediol,
1, 6- hexanedhptiroxyphenghahutizok, RAedpbasyB,§ryéok buitwilndrene gl ycol, - 16
t hi oet hyl ene gl ycol, Spiro glycol, triethylene glycol,
hydroxyphenyl) propane, 2,2-bis(5-t-butyl-4-hydroxy-2-
methylphenyl)-4-n-dodecyl-mercaptobutane, 1,1,5,5-tetra(5-
t-butyl-4-hydroxy-2-methylphenyl)pentane and mixtures
thereof, and the like,

[0029]
acylaminophenol derivatives such as 4-hydroxylauric
anilide, 4-hydroxystearic anilide, octyl-N-(3,5-di-t-butyl-
4-hydroxyphenyl) carbanate and mixtures thereof, and the
like,
{o030]
acylaminophenol derivatives such as 4-hydroxylauric
anilide, 4-hydroxystearic anilide, octyl-N-(3,5-di-t-butyl-
4-hydroxyphenyl) carbanate and mixtures thereof, and the
like,
[0031]
esters of B-(3,5-di-t-butyl-4-hydroxyphenyl)propionic
acid with a monohydric or polyhydric alcohol such as
methanol, ethanol, octanol, octadecanol, ethylene glycol,
1, 3-propanediol, 1,4-butanediocl, 1,6-hexanediol, 1,9-

nonanediol, neopentyl glycol, diethylene glycol,
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pentaerythritol, tris(hydroxy-ethyl) isocyanurate, N, N -
bi s(hydr oxyet hyl ) oxam de, 3-thi aundecanol, 3- thiapentadecanol,
trimet hyl hexanedi ol , trinmethyl ol propane,
4- hydr oxynet hyl -1 - phospha- 2, 6, 7-tri oxabi cycl o[ 2, 2, 2] octane and m xtures
thereof, and the |ike, (0032) hydroxylated thiodi phenyl ethers such as
2,2"- thiobis(6-t-butyl phenol), 2,2'-thiobis(4-nethyl-6-t- butyl phenol),
2,2' -thiobis(4-octyl phenol), 4,4 -thiobis(3- nmethyl-6-t-butyl phenol),
4, 4" -t hi obi sl 2oatet hyénd-¢Lydal yl ghenoelglycol, triethylene glycol,
4,4' -t hiobis(3,6-di-t-anyl-phenol), 4,4 - (2,6-dinethyl-4-hydroxyphenyl)
di sul fide apehtderytkeito] 0083ils bepdybxgeetivial ) vesosymhuast€ b+
derivatives, N benzyl derivatives, S-benzyl derivatives and the |ike such
as 3,5,3", Bis chydtobydiyihyY) dkandi dy dr Dxtyldi dendgtamdher 3-
oct adecyl - 4- hydr oxy- 3, 5-di et hyl benzyl nercaptoacet at e,
tris(3, 5-dithidperyt adedyds bx yheimgthphheeandd ¢, t tbimgthglolpropane,
hydr oxy- 2, 6- di met hyl benzyl ) dithioterephthal ate, bis(3,5-
di -t - but yl - 4~hydir oxyhetrizyl ) 1 -spihd solea-2 s®ott iyt iSxdpdeytlo[2,2, 2] octane
but yl - 4- hydr oxybenzyl nercaptoacetate and m xtures thereof, and the |iKke,
[00341 triazdnnelikientreattivesesiichans 2hed-bikén-octylthio)-6- - 17
(4- hydroxy-3,5-di-t-butylanilino)-1, 3,5-triazine, 2-n-
(0032}
hydroxylated thiodiphenyl ethers such as 2,2’ ~
thiobis (6-t-butylphenol), 2,2’-thiobis(4-methyl-6-t-
butylphenol), 2,2’-thiobis{4-octylphenol), 4,4’-thiobis(3-
methyl-6-t-butylphenol), 4,4’-thiobis(2-methyl-6-t-
butylphenol), 4,4’-thiobis{(3,6~-di-t-amyl-phenol), 4,4'-
(2,6-dimethyl-4-hydroxyphenyl) disulfide and the like,
{0033]
benzyl derivatives such as O-benzyl derivatives, N-
benzyl derivatives, S-benzyl derivatives and the like such
as 3,5,37,5'-tetrat-butyl-4,4’-dihydroxydibenzyl ether,
octadecyl-4-hydroxy~3, 5-dimethylbenzyl mercaptoacetate,
tris(3,5-di-t-butyl-4-hydroxybenzyl)amine, bis(4-t-butyl-3-
hydroxy-2, 6-dimethylbenzyl) dithioterephthalate, bis(3,5-
di-t-butyl-4-hydroxybenzyl) sulfide, isooctyl-3,5-di-t-
butyl-4-hydroxybenzyl mercaptoacetaté and mixtures thereof,
and the 1like,

{o034]

triazine derivatives such as 2,4-bis{n-octylthio)-6-
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octyl thio-4, 6-bis(4-hydroxy-3,5-di-t-butylanilino)-1,3,5- triazine,
2-n-octylthio-4, 6-bis(4-hydroxy-3,5-di-t-butyl- phenoxy)-1,3,5-triazine,
2,4,6-tris(3,5-di-t-butyl-4- phenoxy)-1,3,5-triazine,
tris(4-t-butyl-3-hydroxy-2,6- dinethylbenzyl) isocyanurate,
tris(3,5-di-t-butyl-4- hydroxybenzyl) isocyanurate,
2,4,6-tris(3,5-di-t-butyl-4- hydroxyphenylethyl)-1,3,5-triazine,
2,4,6-tris(3,5-di-t- butyl-4-hydroxyphenyl propyl)-1,3,5-triazine, tris(3,5-
di cycl ohexyl4-domropyhenzidJt 1mogylanirlatre) 11, 3[2-{BigHine, 2-n-

di -t-butyl -4'-hydroxyci nnanoyl oxy)ethyl] isocyanurate and m xtures
t her eof , anebttyieHiideel, §-00i35(]4 - Hyddraosgyberfryd iattecoutat latat ki ey + Vadi Yes such
as dioctadecyl -2, 2-bis(3,5-di-t-butyl-2-hydroxybenzyl) nmal onate,
di oct adecyltrd-gZ31te bty ~atz thyldriobo~&-6 et shid -Hermnd 3y nl Dt e ~butyl-
di dodecyl mer capt oet hyl - 2, 2- bi s(3,5- di-t-butyl-4-hydroxybenzyl) mal onate,
bi s[ 4- (1, 1, Biehostyt-+rist Tt it air)ahehyd | 62 2 i 3,(B- ki ~huthyit yé = 4-
hydr oxybenzyl ) mal onate and m xtures thereof, and the like, (0036]
aromat i ¢ hysremopbenzly,l 3 ,dert ndsgt 3 ivess, suchs 65115 134’&3_;1 -3- hydroxy -2,6-
trimethyl-2,4,6-tris(3,5-di-t-butyl-4- hydroxybenzyl)benzene,
1, 4- bi s( 3, Hidietthyiderdzyll) hysraparberetyd ) -12;135 63 G+dsitrarkeutyl bénzene,
2,4,6-tris(3,5 - 18 t-butyl-4-hydroxybenzyl)phenol and m xtures thereof,
and hydroxybenzyl) isocyanurate, 2,4,6-tris(3,5-di-t-butyl-4-
hydroxyphenylethyl)~-1,3,5-triazine, 2,4,6-tris(3,5-di-t~-
butyl-4-hydroxyphenylpropyl)-1,3,5-triazine, tris{(3, 5-
dicyclohexyl-4-hydroxybenzyl) isocyanurate, tris[2-(3’,5’—
di-t-butyl-4/-hydroxycinnamoyloxy)ethyl] isccyanurate and
mixtures therecf, and the like,
[0035]
hydroxybenzylated malonate derivatives such as
dioctadecyl-2,2-bis (3, 5-di-t-butyl-2-hydroxybenzyl)
malonate, dioctadecyl-2-(3-t-butyl-4-hydroxy-5-
methylbenzyl) malonate, didodecylmercaptoethyl-2,2-bis(3,5-
di-t-butyl-4-hydroxybenzyl} malonate, bis{4-(1,1,3,3-
tetramethylbutyl)phenyl]-2,2-bis(3,5—di—t—butyl-4~
hydroxybenzyl) malonate and mixtures therecof, and the like,
{o036]
aromatic hydroxybenzyl derivatives such as 1,3,5-
trimethyl-2,4,6-tris(3,5-di-t-butyl-4-
hydroxybenzyl)benzene, 1,4-bis(3,5-di~-t-butyl-4-

hydroxybenzyl)-2,3,5,6-tetramethylbenzene, 2,4,6-tris(3, 5-
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the |ike,

[ 00371 benzyl phosphonate derivatives such as dinethyl -3, 5-

di -t-butyl -4-hydroxybenzyl phosphonate, diethyl-3,5-di-t-
but yl - 4- hydr oxybenzyl phosphonat e, dioctadecyl-3,5-di-t-
but yl - 4- hydr oxybenzyl phosphonat e, dioctadecyl-5-t-butyl-4-
hydr oxy- 3- met hyl benzyl phosphonate, calciumsalt of 3,5-di-

t - butyl - 4- hydr oxybenzyl phosphoni ¢ acid nonoester and m xtures thereof, and
the like, [00381 esters of (3-(5-t-butyl-4-hydroxy-3-
met hyl phenyt yprebpl ohtbydeodyinenhyd) pbaohydand pixporghytiheseodl cahdl such

as net hanol, ethanol, octanol, octadecanol, ethylene glycol,
1, 3- propanetih®l 1ik¢4- but anedi ol , 1, 6- hexanediol, 1,9-nonanediol, neopentyl
glycol, diethylene glycol, thioethylene glycol, spiro glycol, triethylene
gl ycol, pentl@&3ithritol, tris(hydroxyethyl) isocyanurate,

N, N - bi s(hydr oxyet hyl ) oxam de, 3-thi aundecanol, 3- thiapentadecanol,
tri met hyl hexanebdeokylt phoephphekpr dpangatives such as dimethyl-3, 5~
4- hydr oxy- net hyl -1 - phospha- 2, 6, 7-tri oxabi cycl o[ 2, 2,2] octane _and m xtures
t her eof , andithebhike;4f00380dxybsneys phoppheBatedi dyerbhéxyl Sadi-t-

hydr oxyphenyl ) propi onic acid wth a nonohydric or -

such as nethanpl ;4ehpdnokybeszyhophosphonate, dioctadecyl-3,5-di-t-

butyl-4-hydroxybenzyl phosphonate, dioctadecyl-5-t-butyl-4-
hydroxy=-3-methylbenzyl phosphonate, calcium salt Qf.3,5-di—
t-butyl-4-hydroxybenzylphosphonic acid monoester and
mixtures therecf, and the like,
[o038]

esters of p-(5-t-butyl-4-hydroxy-3-
methylphenyl)propionic acid with a monchydric or polyhydric
alcohol such as methanol, ethanol, octanol, octadecancl,
ethylene glycol, 1,3-propanedicl, 1,4-butanediol, 1,6-
hexanediol, 1,9-~-nonanediol, neopentyl glycol, diethylene
glycol, thicethylene glycol, spiro glycol, triethylene
glycol, pentaerythritol, tris(hydroxyethyl) isocyanurate,
N,N’-bis (hydroxyethyl)oxamide, 3-thiaundecanocl, 3-
thiapentadecanol, trimethylhexanediol, trimethylolpropane,
4-hydroxy-methyl-1l-phospha-2,6, 7-trioxabicyclo[2,2,2]octane
and mixtures thereof, and the like,
[0039]

esters of B-(3,5-dicyclchexyl-4-

hydroxyphenyl)propionic acid with a monohydric or

._19_
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oct adecanol , ethylene glycol, 1, 3-propanediol, 1,4- butanediol,
1, 6- hexanedi ol , 1, 9-nonanedi ol, neopentyl glycol, diethylene glycol,
t hi oet hyl ene glycol, spiro glycol, triethylene glycol, pentaerythritol,
tris(hydroxyethyl) isocyanurate, N, N - bis(hydroxyethyl)oxam de,
3-t hi aundecanol, 3- thiapentadecanol, trinethyl hexanedi ol,
tri met hyl ol propane, 4-hydroxy-nethyl-I|-phospha-2, 6, 7-tri oxabi cycl o[ 2, 2, 2]
octane and m xtures thereof, and the |ike, (0040] esters of
3, 5-di - t - bupyl yHydwie oxiphieny | seet | s auéthamdl h athenohydettanel pol yhydric
al cohol such as nethanol, ethanol, octanol, octadecanol, ethylene glycol,
1, 3- propanediadecdnd: bueamebemd , gllyGehexhngdpobparnediohonhnédi ol
neopentyl glycol, diethylene glycol, thioethylene glycol, spiro glycol,
tri et hyl enéoutamadiol peht Gengdmedidl, tti $thyuanxgiel hyhgopsntyanur at e,
N, N - bi s(hydroxy-ethyl)oxam de, 3-thiaundecanol, 3- thiapentadecanol,
tri met hyl hexlaneall ol di¢thykehy | @l peobanehiocethylene glycol, spiro
4- hydr oxy- net hyl - | - phospha- 2, 6, 7-tri oxabi cycl o[ 2, 2, 2] octane and m xtures
t hereof , amgllydwl | iteietfio@ldie a@bhydes, gbentaerythritol,
(3-(3,5-di-t-butyl-4-hydroxyphenyl)propionic acid such as
N, N' - bi s[ 3-{Bls Shydifexydtityl } 4 secydnhyatoxydhéhyl ) pr opi onyl ] hydr azi ne,
N, N -bis[3-(3,5-di-t- :
bis (hydroxyethyl)oxamide, 3-thiaundecanol, 3-
thiapentadecanol, trimethylhexanediol, trimethylolpropane,
4-hydroxy-methyl-l-phospha-2,6,7-trioxabicyclo[2,2,2]octane
and mixtures thereof, and the like,

{oo40]

esters of 3,5-di-t-butyl-4-hydroxyphenylacetic acid
with a monohydric or polyhydric alcohol such as methanol,
ethanol, octanol, octadecancl, ethylene glycol, 1,3-
propanediol, 1,4-butanedicl, 1,6-hexanediol, 1,9-
nonanediol, neopentyl glycol, diethylene glycol,
thicethylene glycol, spiro glycol, triethylene glyccl,
pentaerythritol, tris(hydroxy-ethyl) isocyanurate, N,N’-
bis (hydroxy-ethyl)oxamide, 3-thiaundecanocl, 3-
thiapentadecanol, trimethylhexanediol, trimethylolpropane,
4—hydroxy-methyl—1-phospha—2,6,7—trioxabicyclo[2,2,2]octane
and mixtures thereof, and the like,
[0041]

amides of B-(3,5-di-t-butyl-4-hydroxyphenyl)propionic

acid such as N,N’-bis[3-(3’,5' ~di-t~-butyl-4’'-
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butyl - 4' - hydr oxyphenyl ) pr opi onyl ] hexanet hyl enedi am ne,
N, N -bis[3-(3,5 -di-t-butyl-4"-
hydr oxyphenyl ) propi onyl ]t ri met hyl enedi am ne and m xtures thereof, and the
| i ke, [0042] Tocopherols such as a-tocopherol, (3-tocopherol, y-
t ocopherol, S-tocopherol and m xtures thereof, and the |ike. [0043]
Exanpl es of the hydroqui none and al kyl ated hydroqui none anti oxi dant
i nclude 2,6-di-t-butyl-4- methoxyphenol, 2,5-di-t-butyl-hydroquinone,
2, 5- di - t - anpidragyrbgoyisopsop oevdil pydmpzinegc NadlécpiodppHeiold, -2 istdi - t -
but yl - hydr oqui none, 2,5-di-t-butyl -4-hydroxyani sole, 3, 5-
di -t - butyl - Bubydrékypenpkypheayat erobiiony 13 hexameshyyengdiapdngxy phenyl )
adi pate and m xtures thereof, and the like. [0044] Exanples of the
sul fur - based, HhtbégildanB’ i Aé-ddet-Butadrgl’ =3, 3' -t hi odi propi onate, tridecyl
3,3" - thiodipropionate, dinyristyl 3,3 -thiodipropionate, distearyl
3, 3' -t hi odi pvdprsrrhenylaprppiongad yirizedhyleneddiepiogi engt aixtures
neopent anetetrayl tetraki s(3-1auryl thiopropionate) and the |ike. [0045] -
21 Exanpl esheterhie phosher ddkBased anti oxi dant incl ude

[0042]

Tocopherols such as a-tocophercl, P-tocopherol, y-
tocophercl, &-tocopherol and mixtures thereof, and the
like.

[0043]

Examples of the hydroquinone and alkylated
hydrogquinone antioxidant include 2, 6-di-t-butyl-4-
methoxyphenol, 2,5—di—t;butyl—hydroquinone, 2,5-di-t-amyl-
hydroguinone, 2,6—diphenyl-4—octadecyloxyphenol, 2,6-di-t-
butyl-hydroquinone, 2,5-di-t-butyl-4-hydroxyaniscle, 3,5~
di-t-butyl-4-hydroxyphenyl stearate, bis(3,5-di-t-butyl-4-
hydroxyphenyl) adipate and mixtures thereof, and the like.

[o044]

Examples of the sulfur-based antioxidant include
dilauryl 3,3’-thiodipropionate, tridecyl 3,3'-
thiodipropionate, dimyristyl 3,3’ -thiodipropicnate,
distearyl 3,3’ -thiodipropionate, lauryl stearyl 3,3'-
thiodipropionate, neopentanetetrayltetrakis(3-lauryl

thiopropionate) and the like.

[0045])




tri phenyl phosphite, tris(nonyl phenyl) phosphite, tris(2,4-

di -t-butyl phenyl) phosphite, trilauryl phosphite, trioctadecyl phosphite,

di stearyl pentaerythritol diphosphite, diisodecyl pentaerythritol

di phosphite, bis(2,4-di-t-butylphenyl)pentaerythritol diphosphite,

bi s(2,4-di-t-butyl-6-nethyl phenyl)pentaerythritol diphosphite,

bi s(2,6-di-t-butyl-4- nethyl phenyl)pentaerythritol diphosphite,

bis(2,4,6-tri-t- butyl phenyl)pentaerythritol diphosphite,

tr|stearylsorblEabmpﬂespbﬁsphet@bOB@hDaMSS@aﬁéddanw1buuﬁbn¢hemmlpd¢ 4' -

di phenyl ene di phosphonite, 2,2'-nethyl enebis(4,6-di-t-

butylphenylyr2pbehy&hphpspbhbsphtres(ﬁpﬁylphhyyﬂdepébspbdte, trls(2r4—

6-di -t-butyl -phenyl) fluorophosphite, bis(2,4-di-t-butyl-6-nethylphenyl)

et hyl phosphdtet-busy2phengil)t phosphiéepethnylphemyl phoephikphosphite,

2-(2,4,6-tri-t- butyl-phenyl)-5-ethyl-5-butyl-1, 3, 2-oxaphosphori nane,

2,2',2"-nittrlioftadetchyl phospBiBe, 5dbsteetrya- pebtibplrythtitol

bi phenyl -2, 2" -diyl) phosphite and m xtures thereof, and the I|ike. [0046]

Exanpl es of dibhboabhibei oétsaldsoybepenhekugehrsébilcyliphespgbiiceat i ves such

as phenyl salicylate, 4-t- butyl phenyl salicylate, 2,4-di-t-butyl-phenyl

3',5' -di-t-bbat(gl 44dihydbokybpheogilepedtacogthrphedytiphbsphlisee, - 22

bi s(4-t-butyl benzoyl )resorcinol, benzoylresorcinol,
bis(2,4-di-t-butyl-6-methylphenyl)pentaerythritol
diphosphite, bis(2,6-di-t-butyl-4-
methylphenyl)pentaerythritol diphosphite, bis(2,4,6-tri-t-
butylphenyl)pentaerythritol diphosphite, tristearylsorbitol
triphosphite, tetrakis(2,4-di-t-butyl-phenyl)-4,4/-
diphenylene diphosphonite, 2,2’ -methylenebis(4,6~-di-t-
butylphenyl}-2-ethylhexyl phosphite, 2,2'-
ethylidenebis (4, 6-di-t-butyl-phenyl) fluorophosphite,
bis{2,4-di~t-butyl-6-methylphenyl) ethylphosphite, bis{(2,4-
di-t-butyl-6-methylphenyl) methylphosphite, 2-(2,4,6-tri-t-
butyl-phenyl)-5-ethyl-5-butyl-1, 3, 2-oxaphosphorinane,
2,2",2"-nitrilo[triethyltris(3,3’,5,5" -tetra-t-butyl-1,1"-
biphenyl-2,2’ -diyl) phosphite and mixtures thereof, and the

like.

[oo4s6]

Examples of the ultraviclet absorber include
salicylate derivatives such as phenyl salicylate, 4-t-
butylphenyl salicylate, 2,4-di-t-butyl-phenyl 3’,5’-di-t-

butyl-4’-hydroxybenzoate, 4-t-octylphenyl salicylate,
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hexadecyl 3',5'-di-t-butyl-4"-hydroxybenzoate, octadecyl
3,5 -di-t-butyl-4"'-hydroxybenzoate, 2-nethyl-4,6-di-t- butyl-phenyl
-di -t-butyl -4'-hydroxybenzoate and m xtures thereof, and the |ike,

[0047] 2-hydroxybenzophenone derivatives such as 2, 4-
di hydr oxybenzophenone, 2-hydroxy-4-nmet hoxybenzophenone, 2-
hydr oxy- 4- oct oxybenzophenone, 2, 2'-di hydroxy-4- nethoxybenzophenone,
bi s(5- benzoyl 4- hydr oxy- 2- nethoxyphenyl)nethane
2,2',4, 4'-t@t$hﬁyﬁrb&?bbﬁ@@pﬁébbn@soaﬂanﬂixtbe@zovhéeénglQﬁa the |ike,
[0048] 2-(2' - hydroxyphenyl ) benzotri azol es such as 2-(2-
hydroxy 5- nh@ﬁ@d%ﬂ%hygﬁb@%z@irtah@tb}*%itBYdEOXEbeDZQEtVI-OCtadecyl

- hydr oxyphenyl ) benzotri azole, 2-(5'-t-butyl-2"-
hydroxyphen§1) erdbtErhzbyerd 2-lipdroydperyoste; - 2oneyhphedybyBéntotri azol e,
2- (3-t-butyl - 2- hydroxy-5- net hyl phenyl)-5-chl orobenzotri azol e,
2-(3' -s-buthntpl= Ph@@be%'55'tdbutyb®hbhyﬂ)b@h@@@xvhzotéate @Qd hydr oxy- 4' -
octyloxyphenfl)benzotrlazole 2-(3,5 -di-t-amyl -2'-
hydr oxypher§i¥barest therepé, QH@Zthﬁyhibﬁy-B',5'>bis(a,a-
di et hyl benz I)phenyl] 2H benzotriazole, 2-f(3' -t-butyl-
hydr oxyphen QO&? (2- octyloxycarbonylethyl)phenyl) 5- chl orobenzotri azol e,
2-[3" -t-butyl - éZ (2 -
ethylhexyloxy)c&r ﬁﬁypéyh9npoghehyaeod§ph@aynye§ such as 2,4-

dihydroxybenzophenone, 2-hydroxy-4-methoxybenzophenone, 2-
hydroxy-4-~octoxybenzophenone, 2,2’ -dihydroxy-4-
methoxybenzophenone, bis(5-benzoyl4-hydroxy-2-
methoxyphenyl)methane, 2,2’,4,4’-tetrahydroxybenzophenone
and mixtures thereof, and the like,

[0048]

2- (2" -hydroxyphenyl)benzotriazoles such as 2-(2-
hydroxy-5-methylphenyl)benzotriazocle, 2-{(3',5'-di-t-butyl-
2’ -hydroxyphenyl)benzotriazole, 2-(5'-t-butyl-2'-
hydroxyphenyl)benzotriazole, 2-(2’-hydroxy-5"-t-
octylphenyl)benzotriazole, 2-(3-t-butyl-2-hydroxy-5-
methylphenyl)-5-chlorcbenzotriazole, 2-(3’-s-butyl-2’'-
hydroxy-5'-t-butylphenyl)benzotriazole, 2-(2'-hydroxy-4’-
octyloxyphenyl)benzotriazole, 2-(3’,5'-di-t-amyl-2'-
hydroxyphenyl)benzotriazole, 2-[2'-hydroxy-3',5" -bis(u,o-
dimethylbenzyl)phenyl]-2H-benzotriazole, 2-[(3’-t-butyl-2’-
hydroxyphenyl) -5'-(2-octyloxycarbonylethyl)phenyl]-5-

chlorobenzotriazole, 2-[3'-t-butyl-5'-[2-(2-
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chl orobenzotriazole, 2-[3'-t-butyl-2'-hydroxy-5"-(2-

nmet hoxycar bonyl et hyl ) phenyl ] - 5-chl or obenzotri azole, 2-[3'-

t-butyl -2'-hydroxy-5"'-(2 met hoxycarbonyl et hyl ) phenyl ] benzotri azol e,

2-[3" -t-butyl- 2'-hydroxy-5-(2-octyl oxycarbonyl et hyl ) phenyl ] benzotri azol e,

2-[3'-t-butyl-2'-hydroxy-5"-[2-(2-

et hyl hexyl oxy) car bonyl et hyl ] phenyl ] benzotri azol e, 2-[2-

hydr oxy- 3- (3, 4, 5, 6-t etrahydropht hal i m denet hyl ) - 5-

net hyl phenyeibehberylazpl earbopgletdyli -Blurpydpoxyphenyl] -5-

hydroxyphenylé-S-chIorobenzotriazole; m xture of 2-(3'-

dodecyl - 2' - yHeBRYeBZOREiAYP bRenyt ) Bentobut kol e-hndroxys5: - (2-

t-butyl -2'-hydroxy-5"-(2 isooctyloxycarbonyl et hyl ) phenyl ] benzotri azol e;

2,2 - nethym%ﬁ@®¥¥f6r?9$¥b@ﬁhbiyPhQ@Ybir§f§th€Qb§p893riaZOle: 2-[3"-

tetranethylbutyl-gphenol, 2, 2' -met hyl enebi s[ 4-t-butyl - 6-

(2H benzot rF ket E2-31 yhvenexy-Stohdensate of poly(3 to 11)(ethylene

glycol) with 2-[3" -t-butyl-2"-hydroxy-5"-(2-

nethoxycarb@%?h@%hg&;%@@ﬁyﬁ}béhl@hemﬁibb@@Zana@ﬁ@h@e of [3pokybBtiyd-

11) (et hyl ene glycol) with nethyl 3-[3-(2H

benzot ri azof e2byfyoxytSn(E ypcy hgdrexypeenyethpt bphensl ébenzobrhgenégy!

3-[3-t-butyl -5-(5-chl oro-2H benzotriazol e2- yl)-4-hydroxyphenyl ]

pr opi onat e, 20E3 YTt 3opyi=-Blrhydpogp=5"-[2- (2=

chl oro-2Hbenzot ri azol e2-yl ) - 4- hydr oxyphenyl ] propionate, nethyl

3-[ 3-t - but yPt By IBexnl ¥ p) Odrpeny @thﬁigpheQYilpeuzotgnaZﬁyaro2ybﬁeny|]

propi onate, 3-[3-t-butyl-5-(5-chloro-2H
hydroxy-3-(3,4,5,6-tetrahydrophthalimidemethyl) ~5-

methylphenyl]lbenzotriazole, 2-(3,5-di-t-butyl-2-
hydroxyphenyl) -5-chlorobenzotriazole; mixture of 2-(3’-
dodecyl-2’~hydroxy-5’-methylphenyl)benzotriazole and 2-[3'-
t-butyl-2’-hydroxy-5"-(2-
isococtyloxycarbonylethyl)phenyl]lbenzotriazole; 2,2’ -
methylenebis[6~ (2H-benzotriazole2-yl)-4-(1,1,3,3-
tetramethylbutyl-)phenol, 2,2’-methylenebis[4-t-butyl-6-
(2ZH-benzotriazoleZ-yl)phenol); condensate of poly{(3 to
11) (ethylene glycol) with 2-[3’-t-butyl-2’-hydroxy-5"-(2-
methoxycarbeonylethyl)phenyl]benzotriazole; condensate of
poly(3 to 11) (ethylene glycol) with methyl 3-[3-(2H-
benzotriazole2-yl)-5-t-butyl~4-hydroxyphenyl] propionate;
2-ethylhexyl 3-[3-t-butyl-5-(5-chloro-2H-benzotriazole2-
y1l}-4-hydroxyphenyl] propionate, octyl 3-[3-t-butyl-5-(5-
chloro-ZH-benzotriazole2-yl)-4-hydroxyphenyl] propionate,

methyl 3-[3-t-butyl-5-(5-chlorc-2H-benzotriazole-2-yl)-4-
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benzotri azol e- 2-yl ) - 4- hydr oxyphenyl ] propi onic acid and m xtures thereof,
and the |like. (0049] Exanples of the photostabilizer include hindered
am ne type photostabilizers such as bis(2,2,6,6-tetranethyl-4- piperidyl)
sebacate, bis((2,2,6,6-tetranethyl-4-piperidyl) succinate,

bis(1, 2, 2,6, 6-pentanet hyl -4-pi peridyl) sebacate,

bi s(N-octoxy-2, 2, 6, 6-tetranet hyl -4-pi peridyl) sebacate,

bi s(N-benzyl oxy- 2, 2, 6, 6-tetranet hyl - 4-pi peridyl) sebacate,

bi s(N-cycl ohgslybsyphengl b, propieaatehyB-43ptpbnt syt p- (Sebhdare, 2H-

bis(1, 2, 2,6, 6-pentanet hyl -4-piperidyl) 2-(3,5-di-

t - but yl - 4- hhenegybeazyle-2-pul yh-hmtionayehebiyd(prapioplic acid and
2,2,6,6-tetramet hyl - 4-piperidyl) 2,2-bis(3,5-di-t-butyl-4-

hydr oxybenzgpikt2rpat yhenabbdnaded bhe(1liRe2, 6, 6- pent anet hyl -

4- pi peri dyl decane di oate, 2,2,6,6-tetranethyl-4-piperidyl nethacrylate,
4-13-(3,5-dilac4ngyl - 4-

hydr oxyphenyl ) propi onyl oxy] -1-[2-(3-(3, 5-di -t-butyl -4-

hydr oxyphenyl ) pEgpiiphgbory) hbypho2po2t8bélicetr anmellhgephpadediene amine
2-met hyl -2-(2, 2, 6, 6-tetranet hyl -4-

pi peri dyl ) ahvpe- ph¢o2tabblieeransubl)| ag-bps per Ldgl pprepremabhpd -4-
tetrakis(2,2,6,6-tetranmethyl-4- piperidyl) 1,2,3,4-butane tetracarboxylate,
tetraki s(1,Pipesidybensehechye, 4opepéRi dyf) 61tet Bamebbyand-piperidyl)
tetracarboxylate, m xed esterified product of 1,2,3,4 -25

but anet et r aBa¢boRgteéc besdlwkt B, &, 8ypeBtanpehyanéthyperidyl) sebacate,

bis (N-octoxy-2,2,6, 6-tetramethyl-4-piperidyl) sebacate,
bis (N-benzyloxy-2,2,6,6-tetramethyl-4-piperidyl) sebacate,
bis {N-cyclohexyloxy-2,2,6, 6-tetramethyl-4-piperidyl)
sebacate, bis(1,2,2,6,6-pentamethyl-4-piperidyl) 2-(3,5-di-
- t-butyl-4-hydroxybenzyl)-2-butyl malonate, bis{l-acroyl-
2,2,6,6-tetramethyl-4-piperidyl) 2,2-bis(3,5-di-t-butyl-4-
hydroxybenzyl)-2-butyl malonate, bis(1,2,2,6,6-pentamethyl-
4—piperidyldecane diocate, 2,2,6,6-tetramethyl-4-piperidyl
methacrylate, 4-[3-(3,5-di-t-butyl-4-
hydroxyphenyl)prepionyloxy]-1-[2-(3-~(3,5-di-t-butyl-4-
hydroxyphenyl)propionyloxy)ethyl]=-2,2,6, 6-
tetramethylpiperidine, 2-methyl-2-(2,2,6,6-tetramethyl-4-
piperidyl)amino-N-(2,2,6,6~tetramethyl-4-
piperidyl)propionamide, tetrakis(2,2,6,6~-tetramethyl-4-
piperidyl) 1,2,3,4-butane tetracarboxylate,
tetrakis(l,2,2,6, 6-pentamethyl-4-piperidyl) 1,2,3,4-butane

tetracarboxylate, mixed esterified product of 1,2,3,4-
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pi peridinol and 1-tridecanol, (0050] m xed esterified product of 1,2, 3, 4-
but anet etracarboxylic acid with 2,2,6,6-tetranmethyl-4- piperidinol and
l1-tridecanol; mxed esterified product of 1,2, 3,4-butanetetracarboxylic
acid wth 1,2, 2,6,6- pentanethyl-4-piperidinol and 3, 9-bis(2-hydroxy-1, 1-
di nret hyl ethyl )-2, 4, 8, 10-tetraoxaspi ro[ 5. 5] undecane; m xed esterified
product of 1,2, 3,4-butanetetracarboxylic acid wth
2,2,6,6-tetramet hyl - 4-pi peridinol and 3, 9-bi s(2-

hydr oxy- 1, 10w a2ttt eaegryoryuig doidevi tloxhsdi 2 of Fo-Beuhaeebhyl -4~

pol ycondensate of dinethyl succinate with 1-(2-

hydr oxy- et i§igezi¢ine bxgne, Prersdeearahet hyl pi peri di ne,

pol y[ (6-norphol i no-1, 3,5-triazine-2,4-diyl)((2, 2,6, 6-

t et r anet hyl -[905ioder i dyl ) i ni no) hexamet hyl ene( (2, 2, 6, 6-

tetramet hyl - 4-pi peridyl)imno)], pol y[(6-§1, 1,3, 3-

t et ranet hyl but yr}kednestesibiedi nepduck, afdiyR(8242, 6, 6-

t et ramet hyl - 4- pi peri dyl )i m no) hexanet hyl ene( (2, 2, 6, 6-

t et r amet hyl but et @yrarhexwlic polgcohdlensal eb of-pepramethyl-4-
bis(2,2,6,6-tetranmet hyl -4-piperidyl) hexanethyl enediamne wth

1, 2- di br onoeiPrReding N aud 71 teridk¢andl 6-mi x¢d- eetsrified product of
N-(2,2,6, 6-tetranet hyl -4-piperidyl) amno)-1,3,5-triazi ne-2-

yl]-4, 7- di azetietatdoutane ik errbokrlig-aeid[witth bl s N2, 6/ 6-
butyl-N-(2,2,6,6-tetranet hyl -4-piperidyl) amno)-1,3,5 -26

triazi ne- 2-§8Ntapethy byhoekrerel dinel dargn he, SNp M (4 ydroxy-1,1-

dimethylethyl)-2,4,8,10-tetraoxaspiro[5'5]undecane; mixed
esterified product of 1,2,3,4-butanetetracarboxylic acid
with 2,2,6,6-tetramethyl-4-piperidinol and 3,9-bis(2-
hydroxy~-1,1-dimethylethyl)-2,4,8,10~-tetraoxaspiro[5-
5Jundecane; polycondensate of dimethyl succinate with 1-(2-
hydroxy-ethyl)-4-hydroxy-2,2, 6, 6-tetramethylpiperidine,
poly[ (6-morpholino~-1, 3,5-triazine-2,4-diyl) ((2,2,6,6-
tetramethyl-4-piperidyl) imino) hexamethylene((2,2,6, 6-
tetramethyl-4-piperidyl)imino)], poly([(6-(1,1,3,3-
tetramethylbutyl)imino-1,3,5-triazine-2,4-diyl((2,2,6,6-
tetramethyl-4-piperidyl) iminc)}hexamethylene((2,2,6,6-
tetramethyl-4-piperidyl)imine)); polycondensate of N,N’ -
bis(2,2,6,6~-tetramethyl-4-piperidyl)hexamethylenediamine
with 1,2~dibromoethane; N,N’,4,7-tetrakis([4,6-bis(N-butyl-
N-(2,2,6,6-tetramethyl-4-piperidyl)amino)-1,3,5-triazine-2-

yll-4,7-diazadecane-1,10-diamine, N,N’,4-tris[4, 6-bis (N~

butyl-N-(2,2,6, 6-tetramethyl-4~piperidyl)amino)}~1,3, 5~




tetrakis[4,6-bis(Nbutyl-N (1,2, 2, 6, 6-pent anet hyl - 4-

pi peridyl)am no)-1, 3,5-triazi ne-2-yl]-4,7-di azadecane-1, 10- di am ne,
N, N ,4-tris[4,6-bis(N-butyl-N (1,2, 2,6, 6-

pent amet hyl - 4- pi peri dyl)am no)-1,3,5-triazine-2-yl]-4,7-

di azadecane-1, 10-di am ne and m xtures thereof, and the |I|ike, [00511
acrylate type photostabilizers such as ethyl a-cyano- f3,13-di phenyl

acryl ate,

ci nnamat e, wteiaylna-Zyphp-4] B-dedhydepanet hok-diananet eN, BUL ¢} 7-

a- cyano- R-net hyl - p- net hoxy ci nnamate, nethyl a-carbonet hoxy-p-nmet hoxy
ci nnanat e anelt Nak s Cay benes hoxdya{ 31 eNandbyve pg) §, e-pertayeéthyddtdne and
m xtures thereof, and the |ike, [00521 nickel-based photostabilizers such

as ni ckel

ni ckel di butyl dithiocarbamate, nickel salt of nonoal kyl ester, nickel
of ket oxi nediamine; x¥ uiiess+teiedd, 6abis (Fheut v keN-[DOB32, 6p&kam de type

phot ostabi li zers such as 4,4' - dioctyl oxyoxanili de,

2,2' - di octyéoxymstbyted~-pibetidnh} dmiee) 21 23, G tdoteeyhexy=§l b-4, 27
di -t-butylanilide, 2-ethoxy-2'-ethyloxanilide, N N -bis(3-

diazadecane-1,10-diamine and mixtures therecf, and the
like,
{oos1]
acrylate type photostabilizers such as ethyl a-cyano-
B, B-diphenyl acrylate, isococtyl a-cyano-f,p-diphenyl
acrylate, methyl a-carbomethoxy cinnamate, methyl o-cyano-
B-methyl-p-methoxy cinnamate, butyl a-cyano-p-methyl-p-
methoxy cinnamate, methyl o-carbomethoxy-p-methoxy
cinnamate and N-({B-carbomethoxy~f-cyanovinyl)-2-
methylindoline and mixtures thereocf, and the like,
{o052]
nickel-based photostabilizers such as nickel complex
of 2,2’ -thiobis-[{4-(1,1,3,3-tetramethylbutyl)phenol],
nickeldibutyl dithiocarbamate, nickel salt of monoalkyl
ester, nickel salt of ketoxime, and mixtures thereof, and
the like,
{0053]
oxamide type photostabilizers such as 4,4’'-
dioctyloxyoxanilide, 2,2’-diethoxyoxanilide, 2,2'-

dioctyloxy-5,5'-di-t-butylanilide, 2,2’-didodecyloxy-5,5'-

._.27_

i sooctyl a-cyano- (3, (3-di phenyl acrylate, methyl a-carbonethoxy

cobpt eXdy Df a@i 26 ) +hj dbSstfllatind-3-81] ed 5 aneiayhbecghpphehdr] , |

sal t

2, 2" -di et hoxyoxani | i de,



di et hyl am nopr opyl ) oxam de, 2-ethoxy-5-t-butyl-2'- ethoxyanili de,
2-ethoxy-5,4"-di-t-butyl-2'"-ethyloxanilide and m xtures thereof, and the
| i ke, 100541 2-(2-hydroxyphenyl)-1,3,5-triazine type photostabilizers
such as 2,4, 6-tris(2-hydroxy-4- octyl oxyphenyl)-1,3,5-triazine,

2- (2- hydroxy-4- octyl oxyphenyl)-4, 6-bi s(2, 4-di net hyl phenyl)-1, 3,5-tri azi ne,

2-[2, 4-di hydr oxyphenyl - 4, 6- bi s(2, 4-di net hyl phenyl )-1, 3,5- triazine,

2, 4- bi s(2- hydr oxy- 4- propyl oxyphenyl)-6-(2, 4-

di met hyl phedyt)=duBybantlbde nel-@tf@xhydt oxyhiloxanilide, N,N'-bis(3-

octyl oxyphenyl) -4, 6- bi s(4-net hyl phenyl )-1, 3,5-tri azi ne, 2-

(2- hydr oxy-dineder4r oxypharyl ) e a6 deé s (2-dEhoxy-5-t~-butyl-27 -

di met hyl phenyl)-1, 3,5-triazi ne, 2-[2-hydroxy-4-(2-hydroxy-

3- but yl - oxyptlopoxsn phids) | 24eGadx et 2, 4- dd et Ay pheny | yethyBoBaniladene,

2-[ 2- hydr oxy- 4- ( 2- hydr oxy- 3-

oct yl oxypr opoX yi pkienye § - dhérdd §( 23dd dilmet hykphenyl ) -1, 3, 5- triazine and

m xtures thereof, and the like. [00551 Exanples of the stabilizer include,

al so, hydroxXyi054dmi nes such as N, N-di benzyl hydr oxyani ne, N, N-

di et hyl hydroxyam ne, N, N-di octyl hydroxyam ne, N, N- dil auryl hydroxyam ne,

N, N- di t et r adecy2hy@drbxgaokpehehly N} -t Bekatletgkhpdr bxpani ne,

N, N- di oct adecyl hydroxyam ne, N -28 hexadecyl - N-oct adecyl hydr oxyam ne,

N- hept adecyphdtostabilizers such as 2,4, 6-tris(2-hydroxy-4-
octyloxyphenyl)-1,3,5-triazine, 2-(2-hydroxy-4-
octyloxyphenyl) -4, 6-bis (2, 4-dimethylphenyl) -1, 3, 5-triazine,
2-{2,4-dihydroxyphenyl-4, 6-bis{2,4-dimethylphenyl)-1,3, 5-
triazine, 2,4-bis(2-hydroxy-4-propyloxyphenyl)-6-(2,64-
dimethylphenyl) -1, 3, 5-triazine, 2-(2-hydroxy-4-
octyloxyphenyl) -4, 6-bis (4-methylphenyl)-1,3,5-triazine, 2-
(2-hydroxy-4-dodecyl-oxyphenyl) -4, 6-bis (2,4~
dimethylphenyl)-1,3,5~-triazine, 2-[2-hydroxy-4-{(2-hydroxy-
3-butyl-oxypropoxy)phenyl] -4, 6-bis(2,4-dimethylphenyl) -
1,3,5-triazine, 2-[2-hydroxy-4-(2-hydroxy-3-
octyloxypropoxy)phenyl] -4, 6-bis(2,4-dimethylphenyl)-1,3, 5-
triazine and mixtures thereof, and the like.

[0055]

Examples of the stabilizer include, also, hydroxyl
amines such as N,N-dibenzylhydroxyamine, N,N-
diethylhydroxyamine, N,N-dioctylhydroxyamine, N,N-
dilaurylhydroxyamine, N,N-ditetradecylhydroxyamine, N,N-

dihexadecylhydroxyamine, N,N-dioctadecylhydroxyamine, N-
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oct adecyl hydroxyam ne and m xtures thereof, and the like, 1in addition to
t he above-described naterials. [0056) Exanples of the lubricant include
al i phatic hydrocarbons such as paraffin, wax and the |i ke, higher
al i phatic acids having 8 to 22 carbon atons, salts of netals (A, Ca, M,
Zn) of higher aliphatic acids having 8 to 22 carbon atons, aliphatic
al cohols having 8 to 22 carbon atons, polyglycols, esters of a higher
fatty acid having 4 to 22 carbon atons with an aliphatic nonoval ent
al cohol havhagadecyliB-catbdaculbydrokivghéneal Nphaprtedeanildds having 8 to
22 carbon atons, silicone oil, rosin derivatives and the |ike. Anong
addi ti ves othtadehzhhyHeoxgenpoandnlnixpueter abkyeosedaade tpkendlket,ype
antioxi dants, phosphorus-based antioxidants, sulfur-based antioxidants,
ul travi ol et iabsddbeionahd hhadebedeadeaertppd mphetrdsiabilizers other than
t he conmpound (1). [0057) Particularly preferable phenol type antioxidants
other than EdB&bnpound (1) include 2, 6-di-t-butyl-4- methyl phenol
2,4,6-tri-t-butyl phenol, 2,4- dioctylthionethyl-6-nmethyl phenol,
2, 2' -t hi obi s(6-Exapgtgispkénshl, labaicehitobins(3deeeRyphéttichut yl phenol ),
2,2' - nethyl enebi s(4-nmethyl -6-t-butyl phenol), 2,2' -29 .
met hyl enebi BydrecayboBst shahyhphpaveffiga, 2wareahyl thebilsk4, higher
aliphatic acids having 8 to 22 carbon atoms, salts of
metals {Al, Ca, Mg, Zn) of higher aliphatic acids having 8
to 22 carbon atoms, aliphatic alcohols having 8 to 22
carbon atoms, polyglycols, esters of a higher fatty acid
having 4 to 22 carbon atoms with an aliphatic monovalent
alcohol having 4 to 18 carbon atoms, higher aliphatic
amides having 8 to 22 carbon atoms, silicone o0il, rosin
derivatives and the like. Among additives other than the
compound (1), preferably used are phencl type antioxidants,
phosphorus-based antioxidants, sulfur-based antioxidants,
ultraviolet absorbers and hindered amine type
photostabilizers other than the compound (1).
[c057]
Particularly preferable phenol type antioxidants other
than the compound (1) include 2,6-di-t-butyl-4-
methylphenol, 2,4,6-tri-t-butylphenol, 2,4-
dioctylthiomethyl-~6-methylphenol, 2,2’-thiobis(6-t-
butylphenol), 4,47 -thiobis(3-methyl-6-t-butylphencl), 2,2'~-

methylenebis (4-methyl-6-t-butylphenol), 2,2’-
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met hyl - 6- (a- net hyl cycl ohexyl ) phenol ], 2,2'-nethyl enebi s(4-

nmet hyl - 6- cycl ohexyl phenol ), 2, 2'-nethyl enebi s(4, 6-di-t- butyl phenol),

2,2 -ethylidenebis(4,6-di-t-butyl phenol),

4, 4" - met hyl enebi s(6-t-butyl -2-net hyl phenol ), 4,4' - methyl enebi s(2,

6-di -t-butyl phenol), 4,4'-butylidenebis(3- nethyl-6-t-butyl phenol),

1, 1- bi s(4- hydroxyphenyl)cycl ohexane, 1, 1-bis(5-t-butyl-4-hydroxy-2-

met hyl phenyl ) butane, 1,1,3-tris(5-t-butyl-4-hydroxy-2- nethyl phenyl) but ane,
et hyl ene gl JebhybespBig(BretBylrb6-bubyptyiphapartoxyphehymptbutgngbas (260581
2,4,6-tris(3,5-di-t-butyl-4-Ehenox )-1,3,5-triazine,
tris(4-t-buR§th3lngdlexperhy @Vﬁé@%?xﬁéhﬁyﬁﬁoi%@C?&ﬂﬁraeéhylEHEbiS(4-

bi s(3,5-di-t-butyl-4-hydroxybenzyl) isocyanurate, tris[2-

(3',5' -di -teEhyl-2-chgdebryyépPhaandyl oRyférngthyisoebaaldatedi-t-
diethyl-3,5-di-t-butyl-4-hydrox¥ben;yl ghosphonage,

di - n- oct adebytry3pBeapli . bdt ¥l —athydidsppenzyh  6pAbsphbravépheabd) um sal t of
3,5-di-t-butyl -4- hydroxybenzyl phosphoni ¢ aci d nonoester,

n- oct adecyl 484 3mst Hieﬂebmﬁy5?g=h9§Yéx?pMQh§V}Pbﬁbpibnaﬂeﬂ'“

neopent anetetrayl tetrakis(3, 5-di -t-butyl -4- hydroxycinnanate), .

t hi odi et hyl BpebBle8bssdR. b-gir{rbut yhpleasyti nAakhtrbyptylidenebis (3~
1,3,5-trineth I-2,4,6-triséS,5-di-t- butyl - 4- hydr oxybenzyl ) benzene, 3,6 -30
di oxaoct ametalynehebrsrBubydphenpil yl 141hbdpéd4yci nnamat e)

hydroxyphenyl)cyclohexane, 1,1-bis(5-t-butyl-4-hydroxy-2-
methylphenyl)butane, 1,1,3-tris(5~t-butyl-4-hydroxy-2-
methylphenyl)butane, ethylene glycol bis[3,3-bis-37 -t~
butyl-4’~-hydroxyphenyl] butyrate,
[0058])
2,4,6-tris{(3,5-di~t-butyl-4-phenoxy)-1,3,5-triazine,
tris (4-t-butyl-3-hydroxy-2, 6-dimethylbenzyl) isocyanurate,
bis(3,5-di-t~-butyl-4-hydroxybenzyl) isocyanurate, tris[2-
(3" ,5"-di-t-butyl-4’-hydroxy-cinnamoyloxy)ethyl]
isocyanurate, diethyl-3,5-di-t-butyl-4-hydroxybenzyl
phosphonate, di-n-octadecyl-3,5-di-t-butyl-4-hydroxybenzyl
phosphonate, calcium salt of 3,5-di-t~butyl-4-
hydroxybenzylphosphonic acid monoester, n~octadecyl-3-(3,5~-
di-t-butyl-4-hydroxyphenyl) propionate,
neopentanetetrayltetrakis(3,5-di-t-butyl-4-
hydroxycinnamate), thiodiethylene-bis(3,5-di-t-butyl-4-
hydroxycinnamate), 1,3,5-trimethyl-2,4,6-tris(3,5-di-t~-

butyl-4-hydroxybenzyl)benzene, 3,6-




hexanet hyl enebi s(3, 5-di -t -butyl -4-hydroxyci nnamate), triethylene glycol
bi s(5-t-butyl -4-hydroxy-3-nethyl cinnamate),
3,9-bis[2-(3-(3-t-butyl -4-hydr oxy- 5-

met hyl phenyl-}propi onyl oxy) -1, 1- di net hyl et hyl ] - 2, 4, 8, 10-

t et raoxaspi ro[ 5. 5] undecane, N,N -bis[3-(3",5 -di-t-butyl-

4' - hydr oxyphenyl ) propi onyl ] hydrazine, N, N -bis[3-(3",5" -di-

t-butyl -4' - hydr oxyphenyl ) propi onyl ] hexanet hyl enedi am ne and the |ike, and
t hese can beéicsadcsamgthybenehisBpbnrdlit+onbotyltwehgdroryein(0nNB8E),
Particularly preferabl e phosphorus-based anti oxi dants include
tris(nonyl pheayh¢tphbspbbtie (3t 6+d{ 2t 4bdtyl-4bhtydrphgayhhaphosphi t e,

di stearyl pentaerythritol diphosphite, bis(2,4-di-t-butylphenyl)

pent aeryt hrttbéthyiphesphite]l bis(2-d-HutyibatildborgtByhphbpyl)
pentaerythritol diphosphite, bis(2,6-di-t-butyl-4- nethyl phenyl)

pent aeryt hrciohadapdpspBi Pebis¢RraRt-$82L4bdtyl-4-hydroxy-5-

t - butyl - phenyl) -4, 4' -di phenyl ene di phosphonite, 2,2'-

met hyl enebisé¢dh@idhetybiupybppbenybkyP-ef hythmeyhyphosphite, 4,8,10-

2,2' -ethylidenebis(4,6-di-t-butyl-phenyl) fluorophosphite,

bi s(2, 4-di -tebubykabp by} Phamysdaeé hyll, pheosph(e(32;5" -di-t-butyl-
(2,4,6-tri-t-butyl-phenyl)-5-ethyl-5-butyl-1,3,2- oxaphosphori nane, 2,2',2"
-nitrilo[trétthyfitoxgpBely]lbpbopidveyi dhybubyling, 1N, BT pheayB-232, 5di-yh)-
phosphite and the - 31 |Ilike, and these can be used singly or in

conbi nati onteputwb-4" -hydroxyphenyl)propionyl]lhexamethylenediamine and

the like, and these can be used singly or in combination of
two or more.
[0059]

Particularly preferable phosphorus-based antioxidants
include tris(nonylphenyl) phosphite, tris(2,4-di-t-
butylphenyl) phosphite, distearyl pentaerythritol
diphosphite, bis(2,4-di-t-butylphenyl} pentaerythritol
diphosphite, bis(2,4-di-t-butyl-6-methylphenyl)
pentaerythritol diphosphite, bis(2,6-di-t-butyl-4-
methylphenyl) pentaerythritcl diphosphite, tetrakis(2,4-di-
t-butyl-phenyl)-4, 4’ -diphenylene diphosphonite, 2,2’ -
methylenebis (4, 6-di-t-butyl-phenyl) 2-ethylhexyl phosphite,
2,2’ —ethylidenebis (4, 6-di-t-butyl-phenyl) fluorophosphite,
bis(2,4-di-t-butyl-6-methylphenyl) ethyl phosphite, 2-
(2,4,6-tri-t-butyl-phenyl)~5«-ethyl-5-butyl-1,3,2-
oxaphosphorinane, 2,27,2"’-nitrilo[triethyltris(3,3",5,5 -

tetrat-butyl-1,1'-biphenyl-2,2'-diyl) phosphite and the
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or nore. [0060] Exanples of preferable ultraviolet absorbers include
phenyl salicylate, 4-t-butyl phenyl salicylate, 2,4-di-t- butyl phenyl

3,5 -di-t-butyl-4"-hydroxybenzoate, 4-t- octyl phenyl salicylate,

2, 4- di hydr oxybenzophenone, 2- hydroxy-4- nmet hoxybenzophenone, 2-hydroxy-4-
oct oxybenzophenone, 2, 2'-di hydroxy- 4- nmet hoxybenzophenone,

bi s(5- benzoyl - 4- hydr oxy- 2- net hoxyphenyl ) net hane, 2,2',4,4"'-

t et rahydr oxybenzophenone, 2-(2-hydroxy-5- nethyl phenyl)benzotri azol e,
2-(3', 5" -di -lti-keyt @nd' thesed ramny e mdexberizating amoliey dnh ndt-ilut WE Xwo
hydr oxyphenyl ) benzotri azol e, 2-(2'-hydroxy-5'-t- octyl phenyl)benzotri azol e,
2- (3-t-butylor2meydr.oxy- 5- net hyl phenyl ) -5-chl orobenzotri azol e,

2- (3" -s-butyl-2'- hydroxy-5'-t-butyl-phenyl)benzotri azol e,

2-(2' - hydrox§oaso]oct yl oxyphenyl ) benzotriazole, 2-(3',5 -di-t-amyl-2'-
hydr oxyphenyl ) benzotri azole, 2-(2'-hydroxy-3',5" -bis(a, a-

di net hyl benzyl) fhemplle2 b hanzafiararist a1 lanchwihel dti kegscarbrd hiessl wbn be
used singly or in conbination of two or nore. (0061] Exanpl es of

pref erabl e phenydt sbilliicydies &, ndi-ddutyilphznd, 16 ,s6-tietywlatet, hyl,44-ddiqrer i dyl )

sebacate, bis(1, 2, 2,6, 6-pentanethyl-4-piperidyl) sebacate, bis(N -32
oct oxy- 2, 2, busyilpheaysdt 1By|,-54--piipd-bdyly)l -débagatex heszdate, 4-t-
octylphenyl salicylate, 2,4-dihydroxybenzophenone, 2-
hydroxy-4-methoxybenzophenone, 2-hydroxy-4-
octoxybenzophenone, 2,2’~dihydroxy-4-methoxybenzophenone,
bis (5-benzoyl-4-hydroxy~-2-methoxyphenyl)methane, 2,2’,4,4-
tetrahydroxybenzophenone, 2-(2-hydroxy-5-
methylphenyl)benzotriazole, 2-(37,5" -di-t-butyl-2’-
hydroxyphenyl)benzotriazole, 2-(5’-t-butyl-2’-
hydroxyphenyl)benzotriazole, 2-(2’-hydroxy-5/-t-
octylphenyl)benzotriazeole, 2-{3-t-butyl-2-hydroxy-5-
methylphenyl)-5-chlorobenzotriazole, 2-(3’-s-butyl-2‘-
hydroxy-5’-t-butyl-phenyl)benzotriazole, 2-(2’~hydroxy-4‘-
octyloxyphenyl)benzotriazole, 2-(3’,5'-di-t-amyl-2’~
hydroxyphenyl)benzotriazole, 2-{2’-hydroxy~3’,5’-bis («,a-
dimethylbenzyl)phenyl]-2H-benzotriazole and the like, and
these can be used singly or in combination of two or more.
[0061)

Examples of preferable photostabilizers include
bis(2,2,6,6-tetramethyl-4-piperidyl) sebacate,

bis(1,2,2,6,6-pentamethyl-4-piperidyl) sebacate, bis(N-
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benzyl oxy- 2, 2, 6, 6-tetranet hyl -4-pi peridyl) sebacate, bis(N

cycl ohexyl oxy-2, 2, 6, 6-tetranet hyl - 4- pi peri dyl) sebacate,

bis(1, 2, 2,6, 6-pentanet hyl -4-piperidyl) 2-(3,5-di-t-butyl-4-

hydr oxybenzyl ) - 2-butyl nal onate, bis(1l-acroyl-2,2,6,6-
tetramet hyl - 4-pi peridyl) 2,2-bis(3,5-di-t-butyl-4- hydroxybenzyl)-2-butyl
mal onate, bis(2,2,6,6-tetranethyl-4- piperidyl) succinate,
2,2,6,6-tetramet hyl - 4-pi peridyl nmethacrylate, 4-[3-(3,5-di-t-butyl-4-
hydr oxyphenytd g2 ohys oxyietiedRe 18y Y34 Sptibetidhwt y| sdbacate, bis (N-

hydr oxyphenyl ) pr opi onyl oxy) et hyl ]-2, 2,6, 6- tetranethyl pi peridine,

2- met hyl - 2-Ben 2y BoBr+212 apef gt damethyl-4-piperidyl) sebacate, bis(N-

pi peridyl)am no-N-(2, 2,6, 6-tetranethyl-4- piperidyl)propionani de,

t etraki s( 2, 2y6l chextaupethyl 6, o piperanythyll; £53idebidahe sebaagbepboxyl at e,
(00621 tetrakis(1, 2,6, 6-pentanethyl-4-piperidyl) 1,2,3,4- butane

t et racar boxylatke, 2 N2 xedogsdreranie guy b eluceelr odyl) 2-(3,5-di-t-butyl-4-
1,2, 3,4-butanetetracarboxylic acid with 1,2, 2,6, 6-

pent anet hylhydpbspdre dz yol ~Zrichitly T rnalbozatod ; i xel-aestoei+ij 2dopboduced of
1, 2, 3, 4-but anet etracarboxylic acid wth 2,2, 6, 6-tetranethyl -4-piperidinol
and 1-tri decancnethykeb-miteridyed droddoceB of-di-t-butyl-4-

1,2, 3,4-butanetetracarboxylic acid with

1, 2, 2, 6, 6- peyd aowtibenz il pt Hevutty hohabowk 3¢ 9-bis (2, 2, 6, 6-tetramethyl-4-

bi s(2- hydroxy-1, 1-di net hyl et hyl)-2,4,8,10-tetraoxaspiro[5 -33 5jundecane;
m xed est erpfpentiqyodunedciofatle 2,3, 2,6, 6-tetramethyl-4-piperidyl

methacrylate, 4-[3-(3,5-di-t-butyl-4-
hydroxyphenyl)propionyloxy]~1-[2-(3-(3,5~di-t-butyl-4-
hydroxyphenyl)}propionyloxy)ethyl]-2,2,6,6-
tetramethylpiperidine, 2-methyl-2-(2,2,6,¢6-tetramethyl-4-
piperidyl)amino-N-(2,2, 6, 6-tetramethyl-4-
piperidyl)propionamide, tetrakis{2,2,6,6-tetramethyl-4-
piperidyl) 1,2,3,4~-butane tetracarboxylate,
[0062]

tetrakis(1l,2,6,6-pentamethyl-4-piperidyl) 1,2,3,4-
butane tetracarboxylate; mixed esterified produced of
1,2,3,4-butanetetracarboxylic acid with 1,2,2,6, 6~
pentamethyl-4-piperidinol and l-tridecanocl; mixed
esterified produced of 1,2,3,4-butanetetracarboxylic acid
with 2,2,6,6~tetramethyl-4-piperidinol and l-tridecanol;
mixed esterified produced of 1,2,3,4-butanetetracarboxylic
acid with 1,2,2,6,6-pentamethyl-4-piperidinol and 3, 9-

bis(2~hydroxy-1,l-dimethylethyl)-2,4,8,10-tetraoxaspiro[5
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but anetetracarboxylic acid with 2, 2,6, 6-tetranethyl-4- piperidinol and

3, 9-bi s(2-hydroxy-1, 1-di net hyl ethyl )- 2,4,8,10-tetraoxaspiro[5. 5] undecane;
pol ycondensate of dinmethyl succinate with 1-(2-hydroxy-ethyl)-4-hydroxy-
2,2,6,6-tetramet hyl pi peri di ne; pol y[(6-norpholino-1, 3, 5-
triazine2,4-diyl)((2,2,6,6-tetranethyl -4-

pi peridyl)i m no) hexanet hyl ene((2, 2, 6, 6-tetranet hyl -4- piperidyl)imno)],
poly[(6-(1,1,3,3-tetranethyl butyl-)-

1, 3, 5-tri azbhengedadey| hiked2estértétiednprhylicdd of 1,2, 3,4-

pi peridyl )i m no) hexanet hyl ene((2, 2, 6, 6-tetranet hyl -4- piperidyl)imno)] and
the |ike, ahdtahetetranabkomgéilc scndl yibh Bp2¢épbirnatiramechyliwd-or nore.
(0063] Regarding the above-described additives, there is, for exanple, a
met hod i n whiphritiénatidandvad, Psbils$8ehyddokp~4a, 1hgdmethyhenhgal vent
together with the conpound (1) in the second step, and mxed in the third
step, in the, apdyeo-teseaokaedpprodacs | ondarihod, polytbedeéhket e EXAVPLES

[0064] The present invention will be illustrated further in detail by
exanpl es andinebthpt asugeiesbapkishnint 2ohgdroketenhyvbut4thgdppeyent
invention is not limted to them - 34 Parts and % are by wei ght unl ess

ot herwi se stafed. 6-D€6Bdmethylpiperidine; poly[(6-morpholino-1, 3, 5-
triazine2,4-diyl) ((2,2,6,6-tetramethyl-4-
piperidyl)imino)hexamethylene((2,2,6, 6~tetramethyl-4-
piperidyl)imino)}, poly[(6-(1,1,3,3-tetramethylbutyl-)-
1,3,5-triazine-2,4-diyl) ((2,2,6,6-tetramethyl-4-
piperidyl)imino)hexamethylene({(2,2,6,6-tetramethyl-4-
piperidyl)imino)] and the like, and these can be used
singly or in combination of two or more.

[0063]

Regarding the above-described additives, there is, for
example, a method in which the additive is dissolved in a
hydrocarbon solvent together with the compound (1) in the
second step, and mixed in the third step, in the above-

described production method, or the like.

EXAMPLES
[o064]

The present invention will be illustrated further in
detail by examples and comparative examples menticned

below, but the present invention is not limited to them.
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<Exanmple 1> (First step) According to the sane manner as described in JP-A
No. 1-168643, 1, 3-butadiene and styrene were pol ynerized, then, nethanol
was added to de-activate a catalyst, and a cycl ohexane solution of a
styrene-but adi ene copol yner was obtained. (Second step) A kind of conpound
(1): 2-[1-(2-hydroxy-3,5-di-t- pentyl phenyl)ethyl]-4,6-di-t-pentyl phenyl
acrylate (0.3 parts by weight) (hereinafter, referred to as conpound (1-

1) in sonme cases) was dissolved in about 1 part by weight of cycl ohexane,

to obtain a sobudigng £ ELdo5! gR)gHbeuROLULT BBnOBLALECELLE HE Second step
was mixed in the cycl ohexane® so Ution of 2 styrene-but adi ene copol yner
obtainedi|1t(§qé§rst step. (Fourth step) The m xture obtained in the third
step was subjec J to flash distillation to renove nost of cycl ohexane,

t hen, nelt-gﬂgagg . by an extruder, then, extrusion-nolded, to obtain
pel |l ets conpose cycl ohexane and styrene- butadi ene copolyner. - 35 The
above-descripggrgglégé ) wer e heated at 150C in Turbo Mtrix manufactured
by Perkin Elmer to evaporate

According to the same manner as described in JP-A No.
1-168643, 1,3-butadiene and styrene were polymerized, then,
methanol was added to de-activate a catalyst, and a
cyclohexane sclution of a styrene-butadiene copolymer was
obtained.

(Second step)

A kind of compound (1): 2-[1-{(2-hydroxy-3,5-di-t-
pentylphenyl)ethyl] -4,6-di-t-pentylphenyl acrylate (0.3
parts by weight) (hereinafter, referred to as compound (1-
1) in some cases) was dissolved in about 1 part by weight
of cyclohexane, to obtain a solution.

(Third step)

The solution obtained in the second step was mixed in
the cyclohexane solution of a styrene-butadiene copolymer
obtained in the first step.

(Fourth step)

The mixture obtained in the third step was subjected
to flash distillation to remove most of cyclohexane, then,
melt-kneaded by an extruder, then, extrusion-molded, to
obtain pellets composed of cyclohexane and styrene-

butadiene copolymer.
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cycl ohexane contai ned, thereby nmeasuring the weight reduction by
distillation. Next, the pellets after distillation were applied to GC M
(QP2010 manufactured by Shimadzu Corp.) to nmeasure the content of
cycl ohexane. The content of cycl ohexane contained in the pellets before
distillation was 0.037 parts with respect to 100 parts of the
styrene-but adi ene copol yner, judging fromthe sumof the weight reduction
by distillation and the above- described content. Separately, the pellets
obt ai ned in theTheurbdvetdpscneved dpébtehs 8O heateddatedSprlEssore drier,
to obtain a thernoplastic polynmer conposition of the present invention.
The cont entTwfoa WA ohiex amen wiesc teesdirkzd Perkie Shmer nenevyapasatescri bed
above by GC-Ms, to find that the content of cyclohexane was 0.007 parts
with respectydlmhéXampareentdingde Sigrane-meq sidi sne topovgheht [ 0066]
(Processing Stability Test) The resin obtained in (Production Exanple 1 of
t her nopl astied i yarerb y chipotsi 1 ) omas Neudlj, e dthed ped latsasafiterent of t he
melt flowrate (MFR) val ue under conditions of 280C, 2.16 kg and a
resi dence tdingt ioflatsi ommiveresapsl gd Med t GCridex ERPZ 010 Tmaivfddt unadubrct ur ed
by - 36 TechnoSeven Co., Ltd.), to find a value of 9.2. Wen the
t her nopl astStcingol sinelonis. Ja 51 yrersutrit bk eventepbl ghregyclohexane. The

content of cyclohexane contained in the pellets before

distillation was 0.037 parts with respect to 100 parts of

the styrene-butadiene copolymer, judging from the sum of

the weight reduction by distillation and the above-

described content.

Separately, the pellets obtained in the fourth step

were dried at 80°C in a reduced pressure drier, to obtain a

thermoplastic polymer composition of the present invention.

The content of cyclohexane was measured in the same manner

as described above by GC-MS, to find that the content of

cyclohexane was 0.007 parts with respect to 100 parts of

the styrene-butadiene copolymer.

[0066]
(Processing Stability Test)

The resin obtained in (Production Example 1 of
thermoplastic polymer composition) was subjected to
measurement of the melt flow rate (MFR) value under
conditions of 280°C, 2.16 kg and a residence time of 15

minutes using Melt Indexer (L217-E14011, manufactured by
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| arger the MFR val ue neasured, higher processing stability. [00671

(Bl ocki ng Resistance Test) Fifteen grans of the above-descri bed

t hernopl astic pol yner conposition in the formof pellet was wei ghed, and
placed in a circular-cylindrical case having a cross- sectional area of
28.3 cnR2, and a weight of 2 kg was laid on this (71 g/cnR). Under this
condition, the conposition was kept for 7 days in a constant tenperature
chanmber of 25C, then, the pressure was released, then, the state of

nut ual adheS¢eMoFcTdR Pettebtdwhs evafinded ualuesefi Bed. HHroyw the
pellets are not adhered, and return naturally to original condition when
taken out fFepFmoRlaasEc oobEPeEt S af eShyheredbuhadli@BenePPPeY LAt O
original condition The pellets obtained in Exanple 1 were judged to O.

[ 00681 (ExahPpresr 2the MFR Reabuenreaswaedt eBighandrrycanaing| peebidbtyined
in the fourth step of Exanple 1 were dried at 80C in a reduced pressure
drier, untill0] cycl ohexane content described in Table 1 was attai ned.
The results are shown in Table 1 together with those -37 of Exanple 1. In
Ref er ence EXGHFREING RepipeanessToREk dried al nost

Fifteen grams of the above-described thermoplastic
polymer compcosition in the form of pellet was weighed, and
placed in a circular-cylindrical case having a cross-
sectional area of 28.3 cm?, and a weight of 2 kg was laid
on this (71 g/cm?). Under this condition, the composition
was kept for 7 days in a constant temperature chamber of
25°C, then, the pressure was released, then, the state of
mutual adhesion of the pellets was evaluated as described
below.

O: pellets are not adhered, and return naturally to
original ccndition when taken out from the case

x: pellets are adhered, and do not return to original
condition

The pellets obtained in Example 1 were judged to o.

[ooes]
(Examples 2 to 4, Reference Examples 1 and 2)

The pellets obtained in the fourth step of Example 1
were dried at 80°C in a reduced pressure drier, until the
cyclohexane content described in Table 1 was attained.

The results are shown in Table 1 together with those

..37..




conpletely over a period of 16 times in a reduced pressure drier, and thus
obtained dried pellets were used. In Reference Exanple 2, the pellets
obtained in the fourth step of Exanple 1 (pellets before distillation)
were not dried in a reduced pressure drier, and used as they were. [0069]
(Tabl e 1) cycl ohexane bl ocki ng processing stability content resistance MFR
val ue processing (parts) (280C, stability 2.16kg) inprovenent ratio
Exanple 1 0.0070 o 9.2 16 Exanple 2 0.0046 0 9.1 16 Exanple 3 0.0030 O
9.1 15 Exafpl Exampleoio 0 8.8 12 Reference 0.000053 0 7.9 0 Exanple 1
Reference 0.0370 x 10.3 30 Exanple 2 [0070] processing stability (MFR
val ue in _ (MRIVaRgéergncenpravedent  r &heoPR) lekaniedr RefefeddE8ioBStanpl e

1) x 100 (MR value in Reference Exanple 1) Industrial Applicability
[ 0071] completely over a period of 16 times in a reduced pressure

drier, and thus obtained dried pellets were used. In
Reference Example 2, the pellets obtained in the fourth
step of Example 1 (pellets before distillation) were not

dried in a reduced pressure drier, and used as they were.

[0069]
(Table 1)
cyclohexane | blocking processing stability
content resistance | MFR value | processing
(parts) (280°C, stability
2.16kg) improvement
ratio (%)™
Example 1 0.0070 o] 9.2 16
Example 2 0.0046 o 9.1 16
Example 3 0.0030 o 9.1 15
Example 4 0.0010 o] 8.8 12
Reference 0.000053 o 7.9 4]
Example 1
Reference 0.0370 x 10.3 30
Example 2
{oo70]
(MFR value in (MFR value in

*]1 1 ] ] -
'proceSSLng staplllty = example) Reference Example 1) x 100
improvement ratio(%)

(MFR wvalue in Reference Example 1}

Industrial Applicability
[o0071]
Thermoplastic polymer composition of the present

invention can be suitably used for applications such as
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Ther nopl asti c pol ymer conposition of the present invention can be suitably
used for applications such as - 38 food packaging vessels, daily

m scel | aneous goods and the |ike because of excellent processing
stability. -39 CLAIMS 1. A thernoplastic polynmer conposition conprising a
t her nopl astic polyner, a conmpound of the formula (1): a OROH 1 OC C=cH2
~2 (1 (wherein, R and R2 represent each independently an al kyl group
having 1 to 8 carbon atons, an aryl group having 6 to 12 carbon atons or
an aral kyl §rodppackaging vess8lesardehlvambaselR3neepsegends andaltkgl group
having 1 to 3 carbon atons, and R4 represents a hydrogen atom or nethyl
group.), ahilke bhyderosarbbnexwhéienn Prodessong parbslbyywei ght of the
conmpound of the formula (1) and 0.0005 to 0.008 parts by weight of the
hydr ocarbon are contained with respect to 100 parts by weight of the

t hernopl astic polynmer. 2. The conposition according to claim1l wherein the
conpound of the formula (1) is 2-.[1-(2-hydroxy-3,5-di-t-

pentyl phenyl )ethyl]-4, 6-di-t-pentyl phenyl acrylate or 2-t-

butyl - 6- (3-t-butyl -2-hydroxy-5-net hyl benzyl) - 4- net hyl phenyl
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acrylate. 3. The conposition according to claim1 wherein the -40

hydr ocarbon is an aliphatic hydrocarbon having 5 to 8 carbon atons or an
alicyclic hydrocarbon having 5 to 8 carbon atons. 4. A nethod for
produci ng a thernoplastic polyner. conposition conprising a thernoplastic
pol ymer, a compound of the fornula (1): a OROMH Y3 OCGC=2 R CHRL 2
~2 (1) (wherein, R1L and R2 represent each independently an al kyl group
having 1 to 8 carbon atons, an aryl group having 6 to 12 carbon atons or
an aral kyl group having 7 to 18 carborfLZkMfhs, R3 represents an al kyl group
having 1 to 3 carbon atons, and R4 represents a hydrogen atom or nethyl
group.), and a hydrocarbon, wherein the nethod conprises a first step in
whi ch a nmononer constituting the thernoplastic polyner is

sol uti on- pol yneii. z&d tbermepsd petdico popyimegre cored sili ithe Cclopirdsdisor? t o
obtain the thernoplastic polyner, a second step in which the conmpound of
the above- tescmppédstocnpbayhey,is diempoluddoifnthie thyandearBon,

R4

o
|
oH B od-d-o,

pegey
J
7 p

R e (1)

(wherein, R' and R? represent each independently an alkyl
group having 1 to 8 carbon atoms, an aryl group having & to
12 carbon atoms or an aralkyl group having 7 to 18 carbon
atoms, R® represents an alkyl group having 1 to 3 carbon
atoms, and R? represents a hydrogen atom or methyl group.),
and a hydrocarbon, wherein 0.001 to 3 parts by weight of
the compound of the formula (1) and 0.0005 to 0.008 parts
by weight of the hydrocarbon are contained with respect to

100 parts by weight of the thermoplastic polymer.

2. The composition according to claim 1 wherein the
compound of the formula (1) is 2-[1-(2-hydroxy-3,5-di-t~
pentylphenyl)ethyl] -4, 6~-di-t-pentylphenyl acrylate or 2-t-
butyl-6-(3-t-butyl-2-hydroxy~-5-methylbenzyl)-4-methylphenyl

acrylate.

3. The composition according to claim 1 wherein the
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athird step in which the solution obtained in the above-described second
step is mxed in a mxture of - 41 the hydrocarbon and the thernoplastic
pol ymer obtained in the above-described first step so that the content of
the conpound of the above-described formula (1) is 0.001 to 3 parts by
wei ght with respect to 100 parts by weight of the thernoplastic polyner,
and a fourth step in which the hydrocarbon is renoved from the m xture of
t he thernoplastic polynmer, the hydrocarbon and the conpound of the

abover evcr Rodrbearuba (1) AA0RILRAGCLE WAL BRANBHACRALLARI o B § Step o

as to adjust the content o rocarbon i n € resu

h | 0 ht th
ﬁeggggf ?zt '1 %%%2%‘[%{:3@9“”2?5%5' 9 ﬂ:ﬁc@_lg 9§aE8F g@% B%&% %yg‘éeqag W

t her nopl asti g3 PRLY B oRQMPOSI tion according to cla|n11 mhereln t he
conposition is in the formof granule. -42

4. A method for producing a thermoplagtic polymer
composition comprising a thermoplastic polymer, a compound
of the formula (1):

OFE‘1
E O—C C-

ﬁ;/ o)

(wherein, R' and R? represent each independently an alkyl
group having 1 to 8 carbon atoms, an aryl group having 6 to
12 carbon atoms or an aralkyl group having 7 to 18 carbon
atoms, R’ represents an alkyl group having 1 to 3 carbon
atomg, and R' represents a hydrogen atom or methyl group.},
and a hydrocarbon, wherein the method comprises

a first step in which a monomer constituting the
thermoplastic polymer is solution-polymerized or
suspension-polymerized in the hydrocarbon tc obtain the
thermoplastic polymer,

a second step in which the compound of the above-
described formula (1) is dissolved in the hydrocarbon,

a third step in which the solution obtained in the

above-described second step is mixed in a mixture of
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the hydrocarbon and the thermoplastic polymer obtained in
the above-described first step so that the content of the
compound of the above-described formula (1) is 0.001 to 3
parts by weight with respect to 100 parts by weight of the
thermoplastic polymer, and

a fourth step in which the hydrocarbon is removed from
the mixture of the thermoplastic polymer, the hydrocarbon
and the compound of the above-described formula (1)
obtained in the above-described third step so as to adjust
the content of the hydrocarbon in the resulting
thermoplastic polymer composition to 0.0005 to 0.008 parts
by weight with respect to 100 parts by weight of the

thermoplastic polymer.

5. The thermoplastic pelymer composition according to

claim 1 wherein the composition is in the form of granule.
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