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1 GRANULAR COWPCSI TI ON AND PRODUCTI ON THERECF

TECHNI CAL FI ELD [0001] 5The present application has

been filed claimng the Paris Convention priority

based on the Japanese Patent Application No.

2008- 020879 (filed on January 31, 2008), the entire

content of which is herein incorporated by reference.

The present invention relates a granular conposition

10and_aGRUOAICA RVONRI IO IUAPARE PREVICIBRRIFREE

| NVENTI 0002] Patent docunment 1 discloses the

conpound represented by 15the followi ng fornmula the

heat stability incoLporation of said conmpound is

GBRENACAY BRHELR hen m xed into 20Patent document 1.

[ 0003] ﬁll whi ch can be used for inproving of

but adil8R8 bolyners. In the conpound into butadiene

pol y , [,SS ' a dr b lv, o
Mefha gglﬂs[esye%{etf S%}éjse.gaéglgn haY! Q&%{J(Lflrilga @Iglmlng the

but adi ene p escribed in

Paris Convention priority based on the Japanese Patent
Application No. 2008-020879 (filed on January 31, 2008), the
entire content of which is herein incorporated by reference.

The present invention relates a granular composition

and a production method thereof.

BACKGROUND OF THE INVENTION

[0002]

Patent document 1 discloses the compound represented by
the following formula (I), which can be used for improving
the heat stability of Jbutadiene polymers. In the
incorporation of said.compound into butadiene polymers, the
compound is generally dissolved into a hydrocarbon solvent,
and then mixed into butadiene polymers, as described in
Patent document 1.

[0003]

T (1)

fo004]
[Patent document 1] JP-A-1-168643 (Claims, page 6, the

right lower column, lines 8 to 16)
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91-10- (1) K r> [0004] [ Pat ent docunent
1] JP-A-1-168643 25right |lower colum, lines 8 to 16)
(A ains, page 6, the 2 DI SCLOSURE OF | NVENTI ON [ 0005]
In some cases, however, it is difficult for the
conmpound represented by the foenula (1) to be

di ssol ved into 5a hydrocarbon sol vent. [0006] The
present invention provides the inventions described in
the followng [1] to [7]: [1] A granul ar

OIS IURFh QFo APIVENTAGNan or gani ¢ conmpound 10havi ng a
meltin oint of 30 to 100C, and a conpound
repres X by the formula (1): R2R2 wherein R2 and R2

i”depegrgeﬂé&ézef%%!s sent wa hydrogen cat gm aafauswt for the
aving 1 ?

group to 8 darbon atons, or a cycl oal kyl
compound represented by the formula (I) to be dissolved into

a hydrocarbon solvent.

[0006]

The present invention provides the inventions described
in the following [1] to [7]:
[1] A granular composition comprising an organic compound
having a melting point of 30 to 100°C, and a compound

represented by the formula (1):

0
OH O—-CH=CH,
R’ R
X (1)

RS R3
R? R?
wherein R* and R? independently represent a hydrogen atom, an
alkyl group having 1 to 8 carbon atoms, or a cycloalkyl
group having 5 to 8 carbon atoms, R® represents a hydrogen
atom or an alkyl group having 1 to 8 carbon atoms, and X
represents a single bond, a sulfur atom, an oxygen atom, an
alkylidene group having 1 to 8 carbon atoms or a
cycloalkylidene group having 5 to 8 carbon atoms.
[0007]
[2] The granular composition according to the above [1],
wherein the compound represented by the formula (1) is 2-[1-
(2—hydroxy—3,S—di—t—pentylphenyl)ethyl]—4,6~di-t—

pentylphenyl acrylate oxr 2-t-butyl-6-(3-t-butyl-2-hydroxy-5-
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15 group having 5 to 8 carbon atons, R3 represents a
hydr ogen atom or an al kyl group having 1 to 8 carbon
atons, and X represents a single bond, a sulfur atom
an oxygen atom an al kylidene group having 1 to 8
carbon atonms or a cycl oal kyli d&ne group having 5 to 8
carbon atons. 20[0007] [2] The granul ar conposition
according to the above [1], wherein the conpound
represented by the foLnula (1) is 2-[1-

(@ thydibexyy3) 54 dne thpERRSIPheA§AY &4yl | - 4, 6- di - t pent I
TSN ek LA P o
? a]qullﬁ{erceoi@?\ﬁlé | 89%319£@r dbfigotiRat B akoviedst dde compound

erein organi c conpound is at |east one
selrtat foaug heorgs tapirepnst s4 i pgendl aantioxidant,
phenol antioxidant, 5a sul fur antioxidant, a _
phosphoutisaanibrxdaant , aa phiosgdosd Sardie Adesk daht hindered
an ul traviolet absorber, an antistat anqﬁg Iubricagt.t t and
[241 1N ey il G o o rAgb S F IRV IR AP Ty on@ ot Stat an
the above [1] to [3], which conprises 20 to 80% by
viei YT 6B e 100r gani ¢ conpound, and 80 to 20% by

ﬁgdggh%&é ggg/glgfwouaﬂpag@E@éﬁnta%o@mhge g htyachb) ,of the

ed on 1 y weig of the granul ar conposition.

[O908] 1] dbl[A Pracess donpriseduciongoasgkabyl weight of the
conposi tion, which 15conprises granul ating an organic

corgauine hawpognad, nehdi B9 pot n20%f P30 wed o fan hg compound
O "5 LS Bt E 19 TV iAskd) ‘o Hh6% B ARigne of
the granular composition.

[0008]
[5] A process for producing a granular composition, which
comprises granulating an organic compound having a melting
point of 30 to 100°C and a compound represented by the
formula (1):

O
OH O——(HZ—CH=CH2

R’ R

. (1)

RPR® [
R? R
wherein R' and R? independently represent a hydrogen atom, an
alkyl group having 1 to 8 carbon atoms, or a cycloalkyl
group having 5 to 8 carbon atoms, R’ represents a hydrogen
atom or an alkyl group having 1 to 8 carbon atoms, and X

represents a single bond, a sulfur atom, an oxygen atom, an

alkylidene group having 1 to 8 carbon atoms or a
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RlL ( 1) R2 wherein RI and R2 independently represent
a hydrogen atom an 20al kyl group having 1 to 8 carbon
atons, or a cycloal kyl group having 5 to 8 carbon
atons, R3 represents a hydrogen atomor an al kyl group
having 1 to 8 carbon atons, amd X represents a single
bond, a sulfur atom an oxygen atom an al kylidene
group having 1 to 8 carbon atons or a 4

cycl oal kyl i dene group having 5 to 8 carbon atons. [6]
Threlprdkgd sdaneogudowg having ey [Erb%ért@mﬁ t he

JL0Et .t S AD BT 0P ShEltn
ﬂén%ﬁﬁ gkgﬁhls a %QPQéiéﬁ Axing Pl to 2 parts by

ranal ar conpo Ition according to any

one oﬁob@@]above [1] to [4], into 100 parts by wei ght

of a thernoplastic polyner. 10 BRI EF DESCRI PTI ON OF
DRAW MGS pf&fd€y Figur e proshowsga taypi dagrmoplastic  polymer

cross-sectional diagram of a biaxial extruder us%p in
Ecamolse$ 161t 0 whichp comprises mixing to parts by

weight of the granular composition according to any one of
the above [1] to [4], into 100 parts by weight of a

thermoplastic polymer.

BRIEF DESCRIPTION OF DRAWINGS

[0010]
Figure 1 shows a typical cross-sectional diagram of a

biaxial extruder used in Examples 5 to 12.

DESCRIPTION OF THE NUMERALS

[oo11]
() Adapter part
Measurement point of maximum temperature of
mixture in adapter part
(B) Outlet
(C) Heating and mixing part
(C1) to (C4)
Temperature setting points in cylinder part
(D) Die part
Temperature setting point in die part
(E) Screw cylinder

(H) Material inlet
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DESCRI PTI ON OF THE NUMERALS [0011] (A) Adapter part
Measur ement point of maxi mnumtenperature of 20m xture
in adapter part (B) Qutlet (C) Heating and m xi ng part
(Ad) to (C4) Tenperature setting points in cylinder
part 25(D) Die part Tenperatur® setting point in die
part (E) Screw cylinder (H) Material inlet 5 DETAILED
DESCRI PTI ON OF THE | NVENTI ON [0012] The granul ar
conposition according to the ]E\Haesent i nvention
COTRAILES @%gﬁBEﬁ@Nr@ErmE@ ¥MAGhe fornula (1)
5(heref nafter sonetines referred to as "conpound
(1)"). 012]

The granular composition according to the present

invention contains a compound represented by the formula (1)

(hereinafter sometimes referred to as “compound (1)”).

0
]
OH O—C-CH=CH,
R1 y R1
(1)

R® R®
R2 R2

[0013]

In the formula (1), R' and R® independently represent a
hydrogen atom, an alkyl group having 1 to 8 carbon atoms, a
cycloalkyl group having 5 to 8 carbon atoms.

Examples of the alkyl group include a methyl group, an
ethyl group, a n-propyl group, an i-propyl group, a n-butyl
group, an i-butyl group, a t-butyl group, a n-pentyl group,
an i-pentyl group, a t-pentyl group, a 2-ethylhexyl group,
etc.

Examples of the cycloalkyl group include a cyclopentyl
group, a cyclohexyl group, a cyclooctyl group, a 3-
methylcyclopentyl group, a 4 -methylcyclopentyl group, a 3-
methylcyclohexyl group, etc.

As the R! and R?, a methyl group, a t-butyl group or a
t-pentyl group is preferred.

[0014]

R’ represents a hydrogen atom or an alkyl group having

1 to 8 carbon atoms. Examples of the alkyl group of R’
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0 OH0-CCHCH2 R ( 1) [0013] In the
formula (1), R2 and R2 independently represent a
hydrogen atom an al kyl group having 1 to 8 carbon
atons, a 10cycl oal kyl group having 5 to 8 carbon

at ons. Exanpl es of the a$ kyl group include a
met hyl group, an ethyl group, a n-propyl group, an

i -propyl group, a n-butyl group, an i-butyl group, a
t-butyl group, a n-pentyl group, an i-pentyl group, a
tingentigl tgeodpkya gretpy | dresybl igiiond,ir Sdtec alRye R', etc.
Exanpl es of the cycloal kyl group include a cycl opentyl
group,[0Q1&ycl ohexyl group, a cyclooctyl group, a 3-

T eeae T 2s Brads P BB RSEL Ml ot cryen

%rtﬁryéé%gé%gﬁ?eﬁé bBHﬁ{é%g?.gl&QnQr 18 to PENERrbBROWdSs or a
. preSents a hydrogen atom

grfyc?h%gqgﬁtlifa@heu BrBayi Agvingos 8teas hoarlatores:dbeanpl es

~al'kyl group o R3 6 include the al kyl groups
exenplafargd dsn ¢fhe thbovel ] idans §OOUB] 1RG esanfigthylene
a single bond, a sulfur atom an oxygen .
group, an ethylidene group, a’ ¥ propylidene group, a
butylidene group, etc.

Examples of the cycloalkylidene group include a
cyclopentylidene group, a cyclohexylidene group, etc.

As the X, a methylene group, an ethylidene group or a
butylidene group is preferred.

[0016]

The melting point of the compound (1) is generally 70
to 220°C, and preferably 100 to 140°C.

[0017]

Examples of the compound (1) include 2-[1-(2-hydroxy-
3,5—di-t-penty1phenyl)ethyl]—4,6—di-t—penty1pheny1 acrylate,
2—t—butyl—6—(3~t-buty1—2—hydroxy-S—methylbenzyl)—4—
methylphenyl acrylate, 2,4-di-t-butyl-6-{1-(3,5-di-t-butyl-
2—hydroxyphenyl)ethyl}phenyl acrylate, 2-t-butyl-6-{1-(3-t-
butyl-2—hydroxy—S-methylphenyl)ethyl}—4-methylphenyl
acrylate, 2-t-butyl-6-{1-(3-t-butyl-2-hydroxy-5-
methylphenyl)propyl}—4~methylpheny1 acrylate, 2-t-butyl-6-
{1—(3—t—butyl—2—hydroxy—s—propylphenyl)ethyl}-4—propylphenyl
acrylate, 2-t-butyl-6-{1-(3-t-butyl-2-hydroxy-5-
isopropylphenyl)ethyl}-4-isopropy1pheny1 acrylate, etc.

Among them, 2-t-butyl-6-(3-t-butyl-2-hydroxy-5-

methylbenzyl) -4-methylphenyl acrylate or 2-[1-(2-hydroxy-
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atom an al kylidene group having 1 to 8 carbon atons
or a 5cycl oal kyl i dene group having 5 to 8 carbon

at ons. Exanpl es of the al kyli dene group include
a met hyl ene group, an ethylidene group, a propylidene
group, a butylidene group, etc’ Exanples of the

cycl oal kyl i dene group include a 10cycl opentyli dene

group, a cycl ohexylidene group, etc. As the X, a
met hyl ene grou

an et hylidene oup or a hut ene
g%ré'amiq@ ﬁﬁ@ﬁgﬁpéanyﬁbe{%ylim‘é Jufngp%‘%?& %?Wdlh acrylate
c.0NMpQu is generally 70 15to 220C, and preferably
fﬁbeﬁg%E%Eb [0017] Exanpl es of the compound (1)
i ncl udgy A-dj1- (2- hydr oxy-
3, 5- dl-t pentYIpheanIethyll 4,6-di -t-pentyl phenyl
acryl atres compound (1) can be produced according to the known

2-t-butyl-6-(3-t-butyl-2-hydroxy-5- nethylbenzy ) -
2@tdtdad , pHeny lexemmpiieat ¢hose described in JP-A-59- 144733 JP-

2, 4-di-t-butyl-6-{1-(3, 5-d
it date e bt Ay ShRahyt oSy 510, v 4,562,201, s

t 6- (3-t-
bu’t36kI)c’u ]Zydro>J<cy 5-met hYl phelyfl et hyl | - 4- net hyl phenyl
acrylaf@bfgt butyl - 6-{1-(3-t-butY1l-2-hydroxy-5-
nethylphenyl)prole} 4- met hYl phenyl acryl ate,
2-t - butiyd - 6granular composition according to the present

25{1-(3-t-butyl-2-hydroxY-5- propylphenyl)ethg } 4-
on contains an organic compound ving a meltlng

acryl ate, 2-t - but (3 t
oo PEonehy 15t K. | BORPBbPBRerdl SelyPaiS; 73 mere

éreferably 45 to 80°C. It is preferred that the melting
point is mnot 1less than 30°C, since the morphological
stability of the resultant granular composition tends to be
improved. In addition, it 1is preferred that the melting
point is not more than 100°C, since no high temperature
equipment is needed for the granulation.

The organic compound is particularly preferably at
least one compound selected from the group consisting of a
phenol antioxidant, a sulfur antioxidant, a phosphorus
antioxidant, a hindered amine antioxidant, an ultraviolet
absorber, an antistat and a lubricant.

[0020]

Examples of the organic compound include a phenol
antioxidant such as n-octadecyl-3- (4-hydroxy-3,5-di-t-
butylphenyl)propionate (melting point: 50 to 55°C), 2,6-di-
t-butyl-4-methylphenol (melting  point: 69°C (freezing
point)), 2,2-thio-diethylene-bis-[3-(3,5-di-t-butyl-4-

hydroxyphenyl) propionate] (melting point: not less than
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Amongt hem 2-t - butyl -6-(3-t-butyl-2-hydroxY-5-
nmet hyl benzyl) - 4- net hyl phenyl acrylate O
2-[1-(2-hydrOXy- 7
3,5-di-t-pentyl phenyfl et hyl]-4, 6-di-t-pentyl phenyl
acrylate is preferred. [0018] &he conpound (1) can be
produced according to the known 5 nethods, for
exanpl e, those described in JP-A-59-144733,
JP- A-1-168643, JP-A-4-264051, US 4,525,514, US
43562,,281 triSeth3685ne32, Wiysol[pds9]3THa-§rantyarS -methyl-4-
conposition according to the present . 10 ijventi.Qn
MrmhﬁﬁYé?Qﬁﬁpéoﬁ%%bu%eﬁ%’sﬁgnd)oa”#él t'i°n Opc')]i%ntc)(jf
30 to %)%%Ci] preferably 40 to 90C, and nore preferably
45 to ~'lt is preferred that the nelting point is
%,?ts Mgtz g?’%‘lo%@@tan%‘ Reent Be nAprphehegicpropiahiti ayid di-n-
of the resultant granular conmposition tends to be 15
iqaeeyad. kptaddit (mitirg i sppieterred0t hato t hd2°C),  3,3'-
melting point is not nore than 100C,_since no, high .
ttenipetigtrope osdei preid 4 -Rebgbrederyl h@sgﬁénuif%ﬁ]rgfdrf.‘g point:
The organi c. conpound is_particul arl ef.er ab
(460 Rt Cbimannd cot Saftor o iR oa Aokkrdheqyt ester
0 20 phenol i ibdfiik;, I's @NiddREFaArhiopropionic
p&@pﬁ%&%?oﬂqﬁ ’o>a<6|rg<jat(r)1(%<, A ’n}e%dg%rﬁ (%etdgr?{ézcg)% dar?? , o

- ' alsonberstar anmestahgangodnkubr bbant. 46°C),
%Ztﬂd]tﬂe%“da@r%}th %Exanpl es of the grgani ¢ conpound
ided ude a phenol

25ant i oxi dant suchasn- oct adecyl1- 3- (4- hydroxY-3,5-di -t -
but yl ph@&#32]) pr opi onate (nelting point: 50 to 550),

%?h?ﬁﬁﬁé{g[ﬁéﬁtﬂﬂi hepol (JELLI NG, tetrakis(2,4-di-t-

pk(b)lilt%}igheznyzl_)tnli ,%"d—ib%%n%%h%i Saiphdshrolicd - beytidg point:

75 to 90°C), bis[2-methyl-4,6-bis(1, 1-dimethylethyl) phenol]

etc.;

phosphoric acid ethyl ester (melting point: 89 to 92°C),
etc.;

a hindered amine antioxidant such as sebacic acid
bis(2,2,6,6-tetramethyl-4-piperidyl)ester (melting point: 81
to 86°C), 2,2,6,6-tetramethyl-4 -piperidyl methacrylate
(melting point: 58°C), etc.;

[0023]

an ultraviolet absorber such as 2-hydroxy-4-n-octyloxy
benzophenone (melting point: not less than 45°C), 2-(2H-
penzotriazol-2-yl)-4,6-di-t-pentyl phenol (melting point:
not less than 77°C), 2—[4,6-bis(2,4—dimethylphenyl)—1,3,5—
triazin-2-yl]-5- (octyloxy)phenol (melting point: 87 to 89°C),
etc.;

[0024]

an antistat such as glycerol monostearate (melting point: 65
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hydr oxyphenyl ) propi onate] (nelting point: not |ess

than 8

63C),tri-ethyl eneglycol -bis-[3-(3-t-butyl-5-nmethyl-4-

hydr oxyphenyl ) propi onate] (nelting point: 76 to 79C),

etc.; [0021] a sulfur antioxidant such as

3,3 -thiodipropionic acid di-n- 5dodecyl ester(nelting

poi nt:40to 42C), 3, 3" - thiodi propionic acid

di -n-tetradecyl ester (nelting point: 49 to 540,

?03' -tMQdi proRiRYA aGichdtaptraaet adeeyilt iest erpoint: 46°C),
nmelting point:” 65 to 670), L )
tflcakios ( 3méndeaytabe optopl ohic asiiatpenbd&Fyt hr FEFFic acid
ester (nelting point: about 46C), 10etc.; 9[°Q:§22]et% .
fecsphecdd manpekyearideuEhe bt RAiS(274-di- & C

but yl phO%%y]]) -4, 4" - bi phenyl ené di phosphonite (nelting

poi nt : 10830 900) ,

hi - et hyl- - hi s( = di dy| ehdnydd) ht: about 72 to
fSp %k%rp]h%arrl}% Si%:@db‘iestc‘h%:}ellécgtﬁi ( rrelgﬁli ng rg%?%?i 89 to

92C)\et Carudi i Afeaed (ARl BEngniodxitdamo steh848C), propylene
sebacic acid bis(2,2,6,6-tetranethyl-4-piperi d&/l)est er 1
(qBfddINgmpabateasdte (melting point: 42 to 48 C), steary
t086C), 2, 2, 6, 6-tetranet hYl-4- pi peri dylgeth :
20arstating (PEILRENI58RP1 Nkt c.53o[ 23?¥a ul ?Src‘%%lo

a(b n?g {tb iergg Spuociqlta:S 5%_ hc%d 5 e) A," R:@CtyLR¥Yehe like.

[0026]

ag’% stearate

The organic compound to be used in the present
invention includes preferably octadecyl—3—(4—hydroxy-3,5—di—
t—butylpﬁenyl)propionate, glycerol monostearate, 3,3'-
thiodipropionic acid di-n-tetradecyl ester and 3,3'-
thiodipropionic acid di-n-octadecyl ester, and particularly
preferably octadecyl—B—(4—hydroxy—3,S—di—t—butylphenyl)—
propionate.

[0027]

The granular composition according to the present
invention contains preferably 15 to 85% by weight, more
preferably 20 to 80% by weight, particularly preferably 25
to 75% by weight of the organic compound, based on 100% by
weight of the granular composition. In addition, the
granular composition contains preferably 85 to 15% by weight,
more preferably 80 to 20% by weight, particularly preferably
75 to 25% by weight of the compound represented by the
formula (1), based on 100% by weight of the granular
composition.

[0028]
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benzophenone (nelting point: not |ess than 450,

2-(2H benzotriazol-2-yl)-4,6-di-t-pentyl phenol

(melting point: 25 not less than 770),

2-[4, 6-bis(2,4-dinmethyl phenyl)-1, 315-

triazin-2-yl]-5-(octyl oxy)phenb® (nelting point: 87 to

89C), etc.; 9 to 70C, glycerol nonocaprate (nelting

poi nt: 46C), glycerol nonolaurate (nelting point:

57C), citric acid fatty acid nonoglyceride (neltin

poi nt TIsgCPragudar [ GOPBPSEEIPHbr FEGATISRREN &R o‘i"]%ﬁg c present
amde (neltin oi nt:_ about t.Q 77 rugi ] de

eSS 8%6?%?: 89@%5‘8?&) ,ad7pdr21c§plﬁeen§%?]§cgﬁéﬁ THe compouna
nonostear at e ( NELLY O IndN Mred2 486 - cehBalMl, i.e., an
stearate (nelting point: 53 to 59C), sorbitan stearate
(@wRlitdivg pRAMing 52 teebBGlg eiddnt aofl tleesd i kban 30°C or a
10[ 0026] The organi c conpound to be used in the

predgemy ipeient pénmpnel tdas pP@f@r abl y

oct adecyl- 3-(4-hydroxy-3,5-djt-but enyl ropj onate, .

gl yce:%{a"lﬁjﬁ%slt%%rs{&%cé{ %?j%‘tl‘fer1i Hg‘ﬁﬁf%gl %n%ﬁe%(gjr dang]:;ldant
i -n-tetradecyl. es . , 3 - [ on Ci -
AR Aadey o o Bgel, iy ipj . WO OMLECRTA 3,5

i&f erghl -W@Qtta@)%gi- 3= hda PRy 0X Y18y Thhdmbutpdpienytoxy } -
- propionate. [0027] The granul ar conposition

accorddineg Hyd cthg 1presens , 20+ teenddxmsgiont B 1/ undecane
preferably 15 to 85% by weight, nore preferably 20 to

8095 10yl nge ipghimt :pardd il A% Proeftertaivi=d3 (8, P5okiny -Putyl-4-
wei ght of the organi.c conpouy based 100% b .
vl xy&rhet%l)gpaﬁwamsoﬁﬁa&%?e 3 Y OBRHI YT ofbEfe (melting

e L

Bty - daleekghl YeRBehe 2R bYnyepohhtef 28beto 245°C),
conpound represented by the fornmula (1), based on 100%
by i ghe - &f- d-metgfianuk anydoopgisénizyh) isocyanurate  (melting
point: 218 to 223°C), 1,3,5-tris(4-t-butyl-3-hydroxy-2,6-
dimethylbenzyl) -1,3,5-triazine-2,4,6- (1H,3H,5H) -trion
(melting point: 159 to 162°C), 2,2’ -methylenebis (6-t-butyl-
4-methylphenol) (melting point: not less than 128°C), 4.,4'-
butylidenebis (6-t-butyl-3-methylphenol) (melting point: not
less than 209°C), 4,4’ -thiobis (6-t-butyl-3-methylphenol)
(melting point: not less than 160°C), etc.;

[0029]
an ultraviolet absorber having a melting point of more than
100°C, such as 2-(2-hydroxy-5-methylphenyl)benzotriazole
(melting point: 127°C), 2- (3-t-butyl-2-hydroxy-5-
methylphenyl) -5-chlorobenzotriazole (melting point: 137°C),
2,4-di-t-butylphenyl 3,5-di-t-butyl-4 —hydroxybenzoé.te
(melting point: 192°C), etc.;

a light stabilizer having a melting point of more than 100°C,
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[0028) 10 The granul ar conposition according to

the present invention may contain an additive other

than the conpound (1) and the above-nenti oned organic
compound, i.e., an additive having a nelting point of

| ess than 30C or a 5nelting paiint of nore than 100C
Exanpl es of such additive include a phenol antioxi dant
having a nelting point of nore than 100C, such as 3, 9-

bi s[ 2- (3-(3-t-butyl-4-hydroxy-5-nethyl phenyl) propi onyl
exyhl, 1- dismet hydcdiyhly{B]-( z,,4,,8,,3eteérm@sszbw%¥ B Ipinfeet 3. 5-

Cotnakns o { 3HBVUI (2 bRy 1 e ROy Bnanp PR BT AT ) -
10 ehRRRhEERYA AL VA, £50 - (IBLH QA0 i kA0 ) imino})

1- t 5- t.b Ahydkexyb
f}f“)%%eﬁ%é gs%lrf% t%%g ﬁ%ﬁ“% éfﬂoc 245%’61{ Jdkexybenz

tris(3,092dn-t-butyl 4-hydroxybenzyl)isocyanurate
(melting 15point: 218 to 223Q),
1,3, 5Tme|s@¢amuﬂamy1c@m§9§p§%9n2 gccording to the present

81%‘%%%331%” B LI Ao R4 Potne o

é{ﬁZ' th ? ‘gtg 3 an ngg}lg %Eq%tthwﬂoh%@ )ehd®! 1o09c, such
l&Qy% qﬁﬁﬁ@é%@ﬁé ﬂ@ 3ametdpdiphengl ) af menttiisgat, a flame

pol n not 20l eSs t

209G skt - t haOinS:l(JﬁLdr but @l - @Jrgmdww,pheﬁol Plafli¢irpr. an
point: not |less than 160C), etc.; [0029 blowin
wrdtridialenasgeber dasirgastasFi fg Sy o g
t han 100C, such as tral
Za&‘(@%ydﬁﬁxﬁ@]ﬁé‘t% Shedy PFHERSSPIPL, AT s Fnd Rt oind

poi nt : M OXnRirotalcites, etc.), a
rﬁﬂ?@&ph %y%) enzé%?lazole (rmel ting point:
3§%&% @l-t butylphenyl

utyl 4- hydr oxybenzoate (nelting point:

1920, [@®31] a light stabilizer having a nelting point
of nore than 100C,

11
Suchasrrﬂbéy[c@@t@ntl & 3thet PARAEAYRDUYE HN }5- PEBSE. than the
tri azines2 3 YR (B2 S SrE SIGATRSR - 4rBhnee! bhpotina, i

i gempound
the granular composition according to the present invention

is generally not more than 60% by weight, and preferably not

more than 40% by weight, based on 100% by weight of the

granular composition.

[0032]

The process for producing the granular composition
according to the present invention comprises granulating an
organic compound having a melting point of 30 to 100°C and a
compound represented by the formula (1). Examples of the
granulation method include a compression granulation method
using a granulator such as a pellet mill and a roller

compactor (TURBO KOGYO CO., LTD.); an agitation granulation
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1, 6- hexanet hyl ene{ (2, 2, 6, 6-tetranet hyl - 4-pi peridyflim

no}l (nelting point: 100 to 135C), e%/c. ; gng theyl : Ikren

5[ 0030] The granul ar conposition according to the .
present invention nay contain an additive having a

mel ting point of |ess than 30Gor a nelting point of

nore than 100C, such as a nucleating agent, a

| ubricant, an antistat, a flanme 10 retardant, a

filler, a pigment, a plasticizer, an anti bl ocking

AgeAba é}s_SLH{;f acl@dhulatBiocesh aisda snidiowpepdageitsr (FUKAE
an emul sifirer, a brightening agent, a neutrali zing
agRMtc(ecy., Qalmi)umestiean ategnitydrotal epieatiegc. yragulator
bi nder, etc. 15[0031] The content of .the addit.jve ,
WOKBWARS dEKer Chan BRR- LonpbufdtEsigng $pulation method;

above- nent i oned orgﬁn' C CO OLﬁgde in the granul ar

i

gé@ﬁl’peneréerWthtﬁE&BPd t%t{l%sezh G:i‘or esent invention is
nmore than 60% i

ot 2 r%%é’ﬁ] o by weight, and preferably

than 40% by wei ght, based on 100% by wei ght
of theygr A1 38R0 S dripgta fud@32]n Thee pgoergsatppn process
produci ng the granul ar conposition according to the

AreSeides, nveati oexauwiei ses §eanaratihg Ay G cmelting
conpound having a nmelting point of 30 to. 10{)(% agd a
qEnipsureE r Bhe e SEFRBECHFIROURGr mitth ¥ BXatpl 8s tpperature

the granul ation nethod include . ,
gttt F‘Bﬂuﬁetﬁg‘g" %Si?l% gmg%r aﬂﬁ}gt?o rg)cilﬁﬁgsog pterllel ot o

;nq.]cgnlé%o?l{]ng% ?%%9%%1 Lu g;ﬂ?gﬁé@& ér(e-lilé@?’@ K& CO , Thd Dgranulation
temperature can be set, for example, by utilizing the heat
generated by the shearing force in the kneading of a mixture
of the organic compound, the compound (1), and optionally an
additive, etc. in a granulator, by passing a heat medium
through a Jjacket, etc. of a granulator to increase the
temperature of the granulator, and by using a combination of
these methods.

[0034]

As the granulation method, an extrusion granulation
method is preferred, since a granular composition tends to
be stably produced by using the method. Hereinafter, the
extrusion granulation method will be described in more
detail. Examples of the extrusion granulation method
include a method comprising granulating the compound (1),
the organic compound, and optionally an additive, etc. by
means of an extruder to obtain a granular composition, etc.

Examples of the extruder include a disk pelleter, a
screw extruder, a monoaxial extruder, a biaxial extruder or

a combined extruder of these extruders (e.g., a monoaxial
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met hod using a granul ator such as a hi gh-speed m xer
(FORAE POMEC CO, LTD.) and a continuous agitating
granul at or (OKAWARA MFG. CO., LTD.); an extrusion
granul ati on nmethod; and a comnbi nati on of these

met hods. 5[ 0033] The grahill ation tenperature in
the granul ati on process includes, for exanple, a
tenperature around the nelting point of the organic
conmpound, in particular a tenperature wthin about +
@@doplﬁﬁéaﬁeﬁgFﬁﬁdﬁBin?t%f)the organi ¢ 10 conpound
haVIn% agﬁ%%%%quﬁtl%gbggkfél £Q€r9&%PU5%HS¥Tdisk pelleter
tenperaturée can be ‘set, for exanple, by utilizing the

heat sgererated by the shearing force in the kneading

of a m xture of the organic conpound, the conpound

(1), amd3gdtionally an additive, etc. in a granul ator,

by passing a heat nedi um 15t hrough a_j acket, etc. .of a
granuFﬁh&ngnﬁﬁqhﬂﬁwﬁﬁm@oﬁﬁélP@wﬁ@PﬁFBFéYoPaFh@ minimum length

ranul ator, and by using.,a cgnbinatio f . thes
h8&s.1?ﬁﬁ%4ﬁ‘A§mthe SP nuﬂglfgﬁnﬁeteggF%an fefers to the

SR P SN AU AL A8 %gngﬁhgo%fiﬁjﬂieé@féﬁ@htsiﬂﬁésapassing

granular conposition tendS to be stably produced by
ugighdhecnet beatelersi ngtaeityt b etig ugranular composition
granulation nmethod will be described in nore detajl.
Exahptasaft itdge bextr esidsnofr &hal araonlatt GEPPFEF LR a

met hod conprising granul ating the conpound (1 t he
organiEQ%onﬁ@&Wngand5Hbti6ﬁ§FIy %% addi t? ?%%f%f pypranular
means of an extruder.to obtaj r gnul CoOgPQsetdPN.of th
e?@pOSltlorExa%ﬁesmﬁPl?ﬁ% g(%%&grq%nc?hge a %ﬁs‘tk ° ©
PSIAELEr . AnSCHEYLEXLEUGEr tne BPReAXi ak gehewdely about 1 mm
bitaxial extruder or a conbi ned extruder of these

exs rslde s 181 re Reraplgaxbalut 13mandobiawmal extruder,

etc.). In particular, a biaxial extruder and a )
di sk’ pehl eteeral e predbumerl §UUBE|AB ARSI 18 obtained

oA ExE R A1 RonoFENYLACI PR BFERPD: { pren the’neiAY of che
column is greater than the diameter of the cross-section of
the column, the diameter of the cross-section of the column
is the minimum Ilength. When the height of the column is
lower than the diameter of the cross-section of the column,
the height of the column is the minimum length. In this
case, the minimum length of the columnar granular
composition is generally not less than 1 mm, preferably
about 1 mm to 6 mm, and more preferably about 1 to 4 mm.

[0036]

The granular composition according to the present
invention can be used as a stabilizer for thermoplastic
polymers, since it improves the heat stability of the
polymers.

[0037]
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m ni mum val ue of the |engths of the straight Iines

passi ng through the center of gravity of the granular
conmposition and connecting both ends of the granul ar
conposition. 10 For exanple, in case of a spherical

granul ar conposition, the mnijmum |l ength is the

di aneter of the sphere. The dianeter of the sphere is
generally about 1 mMmto 6 mm and preferably about 1

mmto 4 mm In general, a colummar granul ar

CONMPOghHEi 0grhfudRtal 866pdsit yn amexdrdigipn to  the present
granul ation nmethod. \When the height of the colum is
gneatetohhanathebei anepedlypf €hesSekvad- s orf of Ry feecarbon
colum, the dianeter of the cross-section of the

eéeluantis the mini mum | ength. Wien the height of the

colu is Lower than_the di th -S86id1Qkle an
of t he*@BPuf, tﬁéehe%&g)ﬁ%?%‘%{ﬁ e co%%%r\r,n&?ti t he 1
%’ibﬁaﬁke f}gld}oda&ﬂom Ss&PR&nt t BEcH BisMutAtepgirte 0f n-hexane,
the“col ummar granul ar conposition is generally not

l#ss ;t haa 1 dyalgqyiefersatily abgdrotanpono GakWerdnd such  as
nore preferably about 1 to 4 nm [0036] 25The.granpul.ar
cyrpogiepitancaccoydiagexane he Present? i W@H‘F‘it&% c§¥d58carbon

used as a stabilizer for thernoplasti ol rs, _§kn :
SolNeBRoREETY RE ERETRab PS8 RRECBOl yiers’ [B0ars ike:
ébsfr@g)&qt H-;l)‘-he grapul aélggfm?%&“ R, ACKUPRI tolhént or a

V&hti on' can Fapi dly “di ssolved into a

I%Fgl%r'*f@ﬁt%%l ventardo@apdes ebldet hydsoc adedierred. In
sal vent ll ncl ude ganS al i phati c hydrocarbon sol vent

Sseht Asu e pi-areane- bexayelobesane aleyRToEe Tt i c
hydr ocar bon sol vent such as cycl oheptang, cy Ioh% ane
\?éﬁior cff

et c.; Hre argranllanhy FERRBEHBbl as e Elgnepresent

toluene, xylene, etc.; and the |ik n
al YRREIQD HRR ot aiibﬁﬁoé‘dg%%rﬁt r%’%e agio%}éﬁggﬁpg%ﬁ f%c less than
hydr ocar,bon solvent i rfedgld papti qul7ar,g/min. The
nah%xaﬁéméfl’ cyé n%ﬂeg%eeﬂ]g%%f e?rgd. The

graDUL BY L CoNPOSht EoN Recas4li agtéomihed presdittllows: 3.0 g of
invention has a dissolution rate of generally not |ess

thae QrBng/ain compbsirdber ats yaddes t 6nbo73gAfgkethecontaining
15"di ssolution rate" can be determ ned as f.ll ous: 340with a
gs50f 0 g of cyclohexane, and the mixture 1s T
fan-type agitation blade having a diameter of 38 mm. Then,
a period from the time when the rotation frequency is
reached to 100 rpm, to the time when the complete
dissolution is attained is measured. From the measurement
value, an amount (g) of the granular composition to be
dissolved per one minute, i.e., a digssolution rate (g/min)
can be calculated.

[0038]

The granular composition according to the present
invention is superior in hardness. In particular, the

granular composition has a hardness of not less than 1.0 kg,

preferably not less than 1.5 kg, as measured by a Kiya
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t he granul ar conposition is added into a beaker

containing 50.0 g of cycl ohexane, and the m xture is

rotated with a fan-type agitation blade having a

di aneter of 38 mm Then, a period fromthe tine when

the rotation frequency is 20 ZX¥®ached to 100 rpm to

the tinme when the conplete dissolution is attained is

nmeasured. Fromthe measurenent val ue, an anount (g) of

t he granul ar conposition to be dissol ved per one

nendhessi testea.di SBofuaiha¥ acemPgpht HPN cRAVARI @ hardness

cal cul ated. 25[ 0038 ., The_granul ar. conpasi.t i

eEcoPli RgTreothAB pr sEﬂtl?nQEﬁﬁgﬁﬁe#S %{Eﬁﬁiéﬁ %%ﬁﬁg to have

hardness. In.particular, t rany A £amResict benvhas .

& [EPEN&SS g%gﬂ%¥sfe%€i%%éﬁgfgo kg, pfé?érablybno

| ess q%%29}.5 kg, as neasured by a Kiya 15 hardness

tester. granul ar conposition having a hardness of

not nore ddirad 0 Kige i grpnelarr edmposhtéont acepgding to the

have a superior dispersibility into a ther | astic 1vent

palepent. {0GS9]idE ngefdpaPlvede 1§EEn@ Y Pt ofie-vVenty

according to the present, inventign i [ lved {ivhera Th

gk oBReP oA TSP eAnd Rt Hen n%%)errﬁrgorpgla:s}qicnt Oa}r’]&1 * ©

t her mgpl asti ¢ _pol vner . The nulyd coppaskHidtdry bento a

it S?EteﬁQﬂﬁ?%gg%%ﬁnnﬂﬁéétic pol ymer g§ kneadi ng, _
I1RQUL bejIgmEe digsolkveddinge aebydr;ocaibbput Dbeing

g%ﬁ%%ﬁﬁg The diggeggibilities of the conpound (1) and, _ ., .

tdies 9% Ci e Ungd£@atipon heol et por FhroRisPerRdbilities

granul ar conposition according to the present

ol enhieorcdmpaind t et mepichsENE BISATES ardRGRSallpy 10 the
substantially the same as in_the .qf ; - o the
REPRATAGIGN 195f LhRe MEMIdATd (TP ltokg%cr%%rn(ii%ng ¢
conpound (2) separ at ' JOR astiivenedolaertypically
[ ne lm)eéitalr?gf glsr%o%/ % hqek%]ﬁrgsrﬂr}%pl ast ?? ggi ymer to _

b i {5 1he PRESEBhel B¥ENi Othé nchseeod ey olngfdyporation
[such as, a propylene 20 resin, an ethylene resin (a

he ght Hensbipopnlly é1.hy bede theDPERNIE CRIRPRES t(p) separately
pol yethyl ene (LD-PE), a linear |owdensity

pohyet aytleerendplBPE)C RN YBIHHY| ene- et hyl acryl ate

copol yner, an ethyl ene-vinyl acetate copol yner, an

et hyl ehB9¢Phyl al cohol copol ymer, an et hyl ene- net hyl

et hackyl ate. 25, £0PALY RErmBhEadeid SyDYier pobyed efded in cthe
a meth %@ﬁ €ne po yne??, a polystyrene [a

pg%FQhﬁe t Aybat ybeNehcladpohypabpohytsnyiene) aan a propylene
acrylonitrile-styrene copolyner, a special acrylicg D
r ybben; aciry | ettt Ydriee- seyiendacdpd sigy polyethylene (HD-

gg% :, s?rletr ’r Ill)S: 321!1;){ 1|:§r/] atgglygtlg;ltehr}g € n(%._DS—%) e, €5 1linear low-
density polyethylene (LLDPE), an ethylene-ethyl acrylate
copolymer, an ethylene-vinyl acetate copolymer, an ethylene-
vinyl alcohol copolymer, an ethylene-methyl methacrylate
copolymer, etc.), a cyclic polyolefin, a methylpentene
polymer], a polystyrene [a poly(p~methylstyrene), a poly(a-
methylstyrene) , an acrylonitrile-styrene copolymer, a
special acrylic rubber-acrylonitrile-styrene copolymer, an

acrylonitrile-chlorinated polyethylene-styrene copolymer,
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16 etc.], a chlorinated resin (e.g., a chlorinated

pol yet hyl ene, a pol ychl oroprene, a chlorinated rubber,

a polyvinyl chloride, a polyvinylidene chloride), a
methacrylic resin, a fluorine resin, a polyacetal, a
grafted pol yphenyl ene ether 5risin, a pol yphenyl ene

sul fide resin, a polyurethane, a polyam de, a

pol yester resin (e.g., a polyethylene terephthalate, a

pol ybutyl ene terephthal ate, a polylactic acid, _etc.),
atpollycar kbiaténanegorgatnylate; , aa pehjeuinaird Relyethylene,
pol yet her ether ketone, a pol yether sulf ﬁne, an Tvvinyl
ar orpeiychlogopaiepest erd r eSRHOT IS | yFUBREhaAl afe POLYVIRY
prepol.ymer, a silicone.resi S ; ;
BieaiEe poPyiey et ioeiium SRR iR Rl g reein. @
%1%598%%?@%5&%5'%zéﬁﬂﬂ@k%ﬁkMﬁ?Qﬁ SFardt gsli@steenylene ether
pol'ymer is preferred. “In particular, a propylene resin

Hesd nbut adi SSEy RNy IRInG s spléfider edes ] 0G4 1polyurethane, a

The "propylene resin' refers to a polyolefin
poiyamiideg a at r ystlyesitemi t r@8inved(§ 1dm prépleﬂ%YethYlene

Exanpl es thereof include a_crystalline ,pr | en .
herspoitireptea p?oéVﬂéﬁ%*@?ﬁ?%enEe?%ﬁ%%ﬁ?gg%%ly%br?o%ylaCtlc
prapyl ene-a-olefin. ran 0 co ; ,
ﬁVﬁﬁil§ﬁ§5zvhfléﬁgﬁg?gggg%ﬁgéo%opgggg?&glggfyp?ogg%gﬁglfone
?o%%#é@%ﬁ/ MBEfLEPMRELSHAY B RHAIRMteRe haibfmle/mdsn aromatic

ent or a copol ymer conponent mainly conprising

HORMsere: @ copalynkyl conponkate conppeiymeyr, a silicone
propyl ene and et hyl ene and/or an a-olefin;, and the n
lidesin, 25 Q@A2]isWraenehe apRoiFAcaRES BSILHMES  uEEY - ashgong them,
thetopl astic polyner in the present i.nveniiqn,
Frbp§EBrECRRs TR SRy e 8%88Y£ﬁ£}?viraeusa’1’1'y %r?ﬁ%%ytgtegfgﬁﬁ or @

f twn ) LS. ulkExar o ol
T 2 TR TS S0 teptesomin

gen e ah a- olefi

havi N9 & 0 pld LBk Rl gaErsuehpastérbatiene, 1-
pentene, 1-hexene, 4-nethyl-I-pentene, 1-octene,
1- decepgpall

The “propylene resin” refers to a polyolefin containing
a structural unit derived from propylene. Examples thereof
include a crystalline propylene homopolymer; a propylene-
ethylene random copolymer; a propylene-a-olefin random
copolymer; a propylene—ethylene—a—olefin copolymer; a
polypropylene block copolymer comprising a propylene
homopolymer component or a copolymer component mainly
comprising propylene, and a copolymer component comprising
propylene and ethylene and/or an a-olefin; and the like.

[0042]

When the propylene resin is used as a thermoplastic
polymer in the present invention, the propylene resin may be

used individually or in a blend of two or more propylene

resins.
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5etc., nore preferably 1-butene, 1-hexene and

1-octene. [0044] Exanpl es of the

"propyl ene-a-ol efin random copol yner" include a
propyl ene-| - but ene random copol yner, a

propyl enel- hexene random copollyirer, a

propyl ene-1-octene random 10copol yner, etc. [0045]

Exanpl es of the "propyl ene-ethyl ene-a-ol efin

copol ynmer" include a propyl ene-ethyl ene-| -but ene

copol yoea3]l a propyl ene-et hyl ene-1 - hexene copol yner, a

propyl ene-et hyl ene- 151-octeng. copol yner . .etc. 046] _
ExanpE&ampiesheP? ¢ G568 ynﬁfoéﬁﬁb%nerﬁg%ar}lly c%ﬁ%?i‘léfingan @
propyl ene” .in the "polypr | ene K <CRROI B _pbutene, 1-
83ﬁ%¥P35ﬁ61n9 E tépp#%p§¥§%§> 6%%%o_yﬁer conponenF or
gegggﬂgy [ 1Emenent 08B, 1l Y- sompEhs) Ng -pepykenel -decene,
nd a copol ynmer conponent conpri sing propyl ene and

etby| eperangtereaabhy ol @fitene ncl-Ugexeme and l-octene.

propyl ene- et hyl ene copol yner conponent, a

propyll@@é4l - but ene copol ynmer conponent , a

propyl ene-| - hexene _copql yner _conponent .. et "

25ExafFPER16F tHe EESpmé%ﬁ8y¥?8ﬁp8nSEFE%§HE¥¥§¥ﬁb copolymer

propyl.ene and et-hyl ene N Aah@nP! &ddiymdie! uslepaopylene-

&“&%&n@- éfl?ﬁﬁ%lne ecgpaq{;%/él% conponent ,% r},rnt)pyl eneED By
1-hexene random copolymer, a propylene-l-octene random

copolymer, etc.

[0045]

Examples of the “propylene—ethylene—a—olefin copolymer”
include a propylene-ethylene-l-butene copolymer, a
propylene—ethylene—1—hexene copolymer, a propylene-ethylene-
1-octene copolymer, etc.

[0046]

Examples of the “copolymer component mainly comprising
propylene” in the vpolypropylene block copolymer comprising
a propylene homopolymer component or a copolymer component
mainly comprising propylene, and a copolymer component
comprising propylene and ethylene and/or an a-olefin”
include a propylene-ethylene copolymer component, a
propylene-1l-butene copolymer component, a propylene-1l-hexene

copolymer component, etc.

Examples of the “copolymer  component comprising
propylene and ethylene and/or an a-olefin” include a
propylene-ethylene copolymer component, a propylene-

ethylene-1-butene copolymer component, a propylene-ethylene-

1-hexene copolymer component, a propylene-ethylene-l-octene
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18 copol yner conponent, a propyl ene-1 - but enecopol yner
conponent, a propyl ene-1-hexene copol yner conponent, a
propyl ene- 1- oct ene copol yner component, etc. In

addition, the content of ethylene and/or an a-olefin

5 having 4 to 12 carbon atonsjign the "copol yner

conponent conprising propyl ene and et hyl ene and/ or an
a-olefin" is generally 0.01 to 20% by wei ght. [0047]
Exanpl es of the "pol ypropyl ene bl ock copol ynmer 10
£8PV Rt NY acBhBBMERDE hoaDpOlpEy lemepdnboteoe a copolymer
copol ynmer conponent mainly conprising propylene, and a
cORPbYERE , CoAPOpanpydenpr Lshayepe opgPEREYRRE eCRYPORENT, 2
and/ or an a- (propylene-eth¥!eng%%loc%c
ppreppytetel eEREn CARD e cOMPOneEnt,, ete.

(propyl ene-et hyl eng; | - hex or an a-olefin
-(pro QIQEQ}F}§Bteﬁg?bF8%§QSQ of ethylene and/

%QQQR 'Qpekb(Pt?P%%ﬁﬁﬁﬁﬂ'Q@%ﬁﬂehhlm@&§09@k¥ﬂﬂymar component
pr opyl ene-et hyl ene) - (pr opyl ene- et hyl ene- I - but ene) bl oc L
kodPre8RPALY WFopylene and ethylene and/or an a-olefin” is

(propyl ene- et hYl ene) - (propyl ene- et hyl ene- | hexene)
blepekatapobyfir toa20% by weight.

(propyl ene-et hyl ene) - (propyl enel- but ene) bl ock
copol i@k 71a (propyl ene- et hyl ene) -

(prop%&%ﬂgﬁgéhexgge)bLﬁgk cmﬁﬁ&Q@E%&ﬂ%&ﬁkppyb@@@kl- copolymer
comprising a propylene homopolymer component or a copolymer
component mainly comprising propylene, and a copolymer
component comprising propylene and ethylene and/or an a-
olefin” include a propylene-ethylene block copolymer, a
(propylene)-(propylene—ethylene) block copolymer, a
(propylene)—(propylene—ethylene—1—butene) block copolymer, a

(propylene)—(propylene—ethylene—1—hexene) block copolymer, a

(propylene)—(propylene—l—butene) block copolymer, a
(propylene)—(propylene—l—hexene) block copolymer, a
(propylene—ethylene)-(propylene—ethylene—l—butene) block
copolymer, a (propylene—ethylene)—(propylene-ethylene—l-

hexene) block copolymer, a (propylene-ethylene)—(propylene—
1-butene) block copolymer, a (propylene-ethylene) -
(propylene-1-hexene) block copolymer, a (propylene-1-
butene)—(propylene-ethylene) block copolymer, a (propylene-
l—butene)—(propylene—ethylene-1—butene) block copolymer, a
(propylene—l—butene)—(propylene—ethylene-l—hexene) block
copolymer, a (propylene—l—butene)—(propylene—l—butene) block
copolymer, a (propylene—l-butene)—(propylene—l-hexene) block

copolymer, etc.
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but ene) - (propyl ene- et hyl ene) bl ock copol yner, a

(propyl ene- 251-but ene) - (propyl ene- et hyl ene-1 - but ene)

bl ock copol yner, a

(propyl ene-1-but ene) - (propyl ene- et hyl ene-1 - hexene) bl oc

k copol ynmer, a 19

(propyl ene-1-but ene) - (propyl ene- 1- but ene) bl ock

copol yrmer, a (propyl ene-I-butene)-(propyl ene-1-hexene)

bl ock copol yner, etc. 19 [00481 The propyl ene resin

to be[H§@g]as a thernopl astic polyner in the present
invention is preferably a crystalline propyl ene ,
honopehynesropyiteree palegimopybenee blussid cégol §nefhgrmoplastic
conprising a propyl ene honopol ymer co nent. or_a .
pomgmyneincchpopéﬁﬁeﬂﬁihPVeE%H%?i%?n%g%$%5€#%%é? Gheeeptiine
copol ymer conponent conpri Sing_pr. I d 1 8tda edspol r
REEPYI-SBA $KHF5¥ﬂﬁmﬁﬁViﬁH“g ?opﬁﬁggnggﬁeggons, m)regpo yme
preferably a | 806N A KGO RYMPBRIent oY i i 8gpolymer
§°BP56§F8éealggkﬁgﬂbpolynefﬁioéggnent or a copol ymer
%%Eu%%%ﬂk MabRhY yCorBRbsi Bgngr opybepkenand andopal yrepolymer
component conpri Sing propyl ene and et hyl ene and/ or , an
aofipehicnthavbmgr 4s g 1 DropyBencat . STHYAGLeIY ©r an 9~

but adi ene polyner in the present invention is a
sdleyfier bENLABN g P sthAICCAFRPPUNT FOBBY | VI T 1 et SF LY 2

but adi ene, or a hydrogenat | rodu ; olyme
BRIREPYIL Ehe g¥?§ g copo%@m%r .Egﬁngglébﬁgp & Mepropylene

i ene*pol‘yner inc e a
t yr ene- but adi yref Sgichcgpodymer component mainly
§F§F§ﬁg§%ﬁ?gdien rubber (SSR), a styrene-butadi ene-

%mggygﬁge S%p@pwém, ( SB8) ,a acspylwmer baPaRPBABL b/EEWTISING
copol ymer (SB), etc.; a polybutadi ene, which %s a 4 to 12
her@pgiater anfl itpdiease; an®y/ @er fRorf 1344 %-but'ddi e

copol yner; an acrylonitril e-butadi ene-styrene '
copobymeatdwBS) ; and the |ike. 25The but adi ene pol yner

can be Erodfced by a general nmethod such as a sol ution

pol ymef?%4%1 on net hod, an enul sion pol yneri zati on

met hod d&‘é'rbé“%éz 4on ipetiesl, peeeentheinvention is a
put adi BHE g%t%%Er may béﬁg resin or a rubber. Wen the

byt aghepecBat ¥ MRing Saaspohybutalli enkt feriesd peren butadiene,
or a hydrogenation product of the polymer. Examples of the
butadiene polymer include a styrene-butadiene copolymer such

as a styrene—butadiene rubber (SBR), a styrene-butadiene-

styrene copolymer (SBS), a styrene-butadiene block copolymer

(SB), etc.; a polybutadiene, which is a homopolymer of
butadiene; an acrylonitrile—butadiene copolymer; an
acrylonitrile-butadiene-styrene copolymer (ABS); and the
like.

The butadiene polymer can be produced by a general
method such as a solution polymerization method, an emulsion
polymerization method, a bulk polymerization method, etc.
The butadiene polymer may be a resin or a rubber. When the

butadiene polymer is a polybutadiene, it may be a
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20 pol ybut adi ene rubber produced by a sol ution

pol yneri zati on nethod, or a pol ybutadi ene rubber

produced by an enul sion polynerization. [00501 5The

granul ar conposition according to the present

i nvention may be incorporateddmto a thernoplastic

pol ynmer in an anount of generally not nore than 5

parts by weight, preferably not |less than 0.0001 parts

by wei ght and not nore than 5 parts by weight, nore .
poef/suakliyenot ruebert harodid@@0 5oy Oapactls thprnadirmenrat ion
not nore than 3 parts by weight, particularly .
peehedablop (2 OPoLybatpdi e8e by URbeghtDrBRGES ofy 18§ emulsion
parts by melght of the thernoplastic polyner.

PR YBFaEREREF Ronpositi on according to the present

inventbggogan be rapidly dissolved into a hydrocarbon
1550IJen . "EXAMPLES [ 0051] Her ei nafter,

t he pregsentyrhAweAti OBowbbkibeofesscideding 20morehe present
detail by way of Exanples and Conparative exanpl es.
Asiveecappoung( e 2ihtofponydedxnBo5.adj thermoplastic polymer
pentyl phenyl ) et hyl] -4, 6-di -t-pentyl phenyl _acryl at .
(imeragi refiQEtt sofegeResat &Y ePP de%ea§%a¥‘oﬁp(ﬁj¥{ S ebY weight,
(1-2)"; nelting.point: 115C nj en Cona &
Bﬁ?.FIWQ§Yu§QB.1§§S k?aPh '8P§gnpégg%n%2uﬂ%?§ﬁt not more

5 OCt 345 XY tndre- ferably not less than 0.0005
T B R Ry SR mér preferably

onat e ereinafter sonetines .
régrecrsr eghyt Ow@Sghe ormauNthdt?) moreel thag poi martd) hy weight,
5C, a phenol antioxidant) was used. [0052] 21
Wably prefeFiakdyl . 0426® @ oraite Ronpetglht, based on
(1-1) and 2130 g of the organic conmpound wer e
i O past damgaghitned &N ER%‘@?PE%%P‘E rﬁg‘?e‘f‘“‘? 5,
Daltoﬂﬂ%?"g%ééﬁfdr-”gghp6%f€¥5§|'%%cording to the present

invention can be rapidly dissolved into a hydrocarbon

solvent.

EXAMPLES

[0051]

Hereinafter, the present invention will be described in
more detail by way of Examples and Comparative examples.

As the compound (1), 2-[1-(2-hydroxy-3,5-di-t-
pentylphenyl)ethyl]-4,6-di—t—pentylphenyl acrylate
(hereinafter sometimes referred to as ‘“compound (1-1)";
melting point: 115°C, Sumitomo Chemical Co., Ltd.) was used.

As the organic compound, n-octadecyl-3-(4-hydroxy-3,5-
di-t-butylphenyl)propionate (hereinafter sometimes referred
to as “compound (2)”; melting point: 50 to 55°C, a phenol
antioxidant) was used.

[0052]
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5 roller was operated at a rotational frequency of 132
rpm so that the material tenperature was increased to
a tenperature of 46 to 49C. The material was extruded
via a disk die under the roller, and then i medi ately
cut to obtain 6300 g of a substlantially col umar
granul ar conposition (a) (cross- 10 sectiona
dianeter: 3 mm height: 2 to 6 nm. The resulting
granul ar conposition (a) had a hardness of 1.86 kg as
neéasuopade By the foll owi ng nmeasurenment met hod for

har d . [ 0053 Me t th har d f

01 anu A SEcpodPE Poft o 1ERTnEOTBRLHT ohirt) WG cary] i of the
t_b ' t ek 0 ' j ysho i

Byt el 27 Sy Pl SRRt Ingg o atex

13 c3RECT MRIMUPPOS t ph1tbe kerdnassitiesterhand a rotating
ressurized by gradually | owering a pressurizin

aldlachimenls opeeatbd gtaaukatatbqpaéifr@mNQWCYLﬁgihbﬁaerr SO
handle. 20 The scale of the pressurizing gttachnent
Wit ¢ olftemian tREPGrahurar vasnpBSTeRerIwe? 2r hEhRgrature
by pressure. The s test _procedure d_ 105 .
9fe%e &Rd 4t9hé3'ave$gEem efﬁggné“'gsureenen Je\?gﬁ{eé \?/aghmk die
regarded as g ardne S ARATEONROSOBE DT 6300
S%qw( i}&}gﬁeﬁgmm Sn%ﬁ%gdﬁ?%} di ssg?u(%i on rate of J

HaN Al LUMASIIN KO’ Iumnar! Branalbheakemposotioe: (aD0 (cross-
m, external dianeter: 55 mm height: 70 nnB PYREX
ot

| A8 )oreanGaiamieng r50 30 my , ohed gbkohdx &Re 6 was Thgd&gsulting

3.0 g of the granular conpositjon (a), .and a fan-ty
agiamatlisen oaReshiaNa Bandtdt 6f g%rﬁﬂ'?ﬁﬁs ?fgté‘t‘ei%e kg as

. f f 1 ess.
ORI e ST AP dr "EOR BB ET br e s ool At el 3

dissolgﬁgyﬂThe 5di ssolution rate (a weight of the
granul ar conposi tion di ssol ved per one mnute) was

Ol Hdeht @2l EBxampl-éndpsThe substbar | edrhgosition)

col umar granul ar conposition (b) was 10obtained in

the sariee maeacuramenh Eesnprariiedx @t BE¥i MF8G003 g hardness
of the conpound (1-1) and 3000 of the,aorgani .
cospiotindl €29 . ia it inaseSandi e di o SheureaNiFang granular
were neasured in the s

T, Afer X yWtg el -hardness
THRTRRELE I HES ST nonraablr%%lugﬁ?éo%gsd T h those Ino o0
@%ﬁ%&ﬁ &nd pressurized by gradually lowering a pressurizing

attachment onto the granular composition by turning a handle.
The scale of the pressurizing attachment was read off when
the granular composition was crushed by pressure. The same
test procedure was repeated 10 times, and the average of the
measurement values was regarded as the hardness of the
granular composition.
[0054]
(Measurement method for dissolution rate of granular
composition)
Into a beaker (volume: 100 ml, external diameter: 55 mm,

height: 70 mm, PYREX IWAKI) containing 50.0 g of cyclohexane
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15[ 0056] (Exanple 3) The substantially col umar
granul ar conposition (c) was obtai ned in the sane
manner as in Exanple 1, except using 1350 g of the
compound (1-1) and 5400 g of the organic 20conpound
(2). The hardness and the dissglution rate were
nmeasured in the sane nmanner as in the Exanple 1. The

results are shown in Table 1. [0057] (Exanple 4) 25The
substantially columar granul ar conposition (d) was

obt ai i h Mg 1B RREhAS I Rompaspkeoh, (excepind a fan-
H?Fn&aggﬂoegbog ?%e con%%ﬁhg ({-1) and 1430 g of the
gg?@nggigaﬁp@ﬂnsmaé wiltte datdmesseamf t3fe @ 96 HGFed at
rate were neasured in the sane manner _as in ;$e nutes until
Exaopheidn Thequeacyeefll 1@0 afMsholin FePiTabi & ™
[ 0058] (Exanple 5) L I nt [jaxi gk sexhkdder Th
t3e nayanwbkat HANPE SRGwWn " TR 5‘?5?“8‘31?%@‘41@(%? *ehar ged a ©
m xture of 2000, g of_t : oW the 1hrand1dP00c@mpbsition
HESOHYEAPE cBﬁ%%unga(g%?giﬁe heat er teﬁberatures of a

AN p Lemsshcdp wds 3o @/mi4BC, C3: 43C
g§§s%§%%dA?EE9%§ang D: 49C, respectively (each of the
heat erjgaesijtions is shown in Figure 1). The 10

m xture was extruded at a screw rotation of 40 rpm
t (Exanmgdel Rilng strand was cooled to a roomtenperature

oranie G o gefiodbpfel aRLeg) bipobpcnoh, (o) was
RN o 5PE WETS TERERcirad Th Cho Same manner Bs
ifbdd']egEX@fmltﬁel-J&@pound (1-1) and 3000 g of the organic
compound (2) . The hardness and the dissolution rate were
measured in the same manner as in the Example 1. The
results are shown in Table 1 along with those in Example 1.

[0056]

(Example 3)

The substantially columnar granular composition (c) was
obtained in the same manner as in Example 1, except using
1350 g of the compound (1-1) and 5400 g of the organic
compound (2) . The hardness and the dissolution rate were
measured in the same manner as in the Example 1. The
results are shown in Table 1.

[0057]

(Example 4)

The substantially columnar granular composition (d) was
obtained in the same manner as in Example 1, except using
5720 g of the compound (1-1) and 1430 g of the organic
compound (2) . The hardness and the dissolution rate were

measured in the same manner as in the Example 1. The
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results are shown in Table 1. [0059] (Exanple 6) The
substantially columar granul ar conposition (f) was

20 obtained in the sane manner as in Exanple 5, except
setting the heater tenperatures to C: 35C, C2: 40C,

C3: 40C, C4: 40C, A. 47C and D¥347C, respectively. The
results are shown in Table 1. [0060] 25(Conparative

Exanpl e 1) Into a 10 L Henschel m xer were

added 1000 g of the cQ und (1-1) and 500 g of the

FEFRHTE ASRpSaRYETY( 21 Tgrﬁg?l,lthe content thereof was

m xed o1l Ot ational frequency of an agitating bl ade

of 240 rot]ati ons for 30 seconds to 24 obtain 1500 g
ofx@ni¥1ét whe. The dissolution rate of the mxture was
measured in the sane manner as in the Exanple 1. The

r esul tsntar & shiownidn Sabhwlel: (V06w 5[NRfAta)]) as shown in
G anul ar conposition Dissolution rate (8/ m n)C Har dness
dtigyrren i alesc SMFFSEG 8n MAKGITEXQFpRA0Y Ja0f the compound (1-

1) and 1000 g of the organic compound (2). The heater
temperatures of a cylinder part were set to Cl: 40°C, C2:
43°C, C3: 43°C, C4: 43°C, A: 49°C and D: 49°C, respectively
(each of the heater positions is shown in Figure 1). The
mixture was extruded at a screw rotation of 40 rpm, the
resulting strand was cooled to a room temperature and cut to

obtain 3000 g of a substantially columnar granular

composition (e) (cross-sectional diameter: 3 wm, height: 3
to 6 mm). The hardness and the dissolution rate were
measured in the same manner as 1in the Example 1. The

results are shown in Table 1.

[0059]

(Example 6)

The substantially columnar granular composition (£) was
obtained in the same manner as in Example 5, except setting
the heater temperatures to Cl: 35°C, C2: 40°C, C3: 40°C, C4:
40°C, A: 47°C and D: 47°C, respectively. The results are
shown in Table 1.

[0060]

(Comparative Example 1)

Into a 10 L Henschel mixer were added 1000 g of the
compound (1-1) and 500 g of the organic compound (2). Then,
the content thereof was mixed at a rotational frequency of

an agitating blade of 2400 rotations for 30 seconds to
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0.519 1.86 Exanmple 2 b 0.619 2.31 Exanple 3 c¢ 0.708

2.14 Exanple 4 d 0.519 2.04 Exanple
Eamoi oo T np 5 e 0.603 2.81

24

obtain 1500 g of a mixture. The dissolution rate of the
mixture was measured in the same manner as in the Example 1.

The results are shown in Table 1.

[0061]
[Table 1]
Granular Dissolution | Hardness of
composition  rate granular
(g/min) composition
(kg)
Example 1 a 0.519 1.86
Example 2 b 0.619 2.31
Example 3 c 0.708 2.14
Example 4 a 0.519 2.04
Example 5 e 0.603 2.81
Example 6 f 0.603 2.61
Comparative mixture 0.462 -
Example 1
[0062]
(Example 7)
Firstly, 1500 g of a styrene-butadiene-styrene

copolymer (SBS, MFR = 5 (230°C, 21.2 N (2.16 kg-£f)) and 7.5
g of the granular composition (a) obtained in Example 1 were
dry-blended. Then, the blend was charged into a biaxial
extruder (30 mme, NAKATANTI) through a hopper. The blend was
extruded at a screw rotational frequency of 50 rpm at an
extrusion temperature (Cl to ca) of 180°C to obtain a
columnar pellet of a thermoplastic polymer composition.
[0063]
(Examples 8 to 12)
Thermoplastic polymer compositions were produced in the
same manner as 1in Example 7, except using a granular

composition (b), (c), (), (e) or (f).



0. 603 2.61 Conparative Exanple 1 m xture 0.462 -

[0062] (Exanple 7) Firstly, 1500 g of a

st yrene- but adi ene- styrene copol ymer (SBS, MR =
5 (230C, 21.2 N (2.16 kg.f)) and 7.5 10g of the
granul ar conposition (a) obtaimed in Exanple 1 were
dry- bl ended. Then, the blend was charged into a

bi axi al extruder (30 mmp, NAKATANI) through a hopper.
The bl end was extruded at a screw rotational frequency
alDBeTREAT ARPENTEXBIUSTON tenperature (CL to C4) of
I80C t0 obtain a 15columar pellet of a thernoplastic
pol yndiooeédposi ti on. [0063] (Exanples 8 to 12)

Ther nopl asti ¢ pol ymer conposi.ti ons were. produced
t he Sg%@ meAReM e iﬁoﬁfﬁﬁﬁFéo?, @Qggﬁﬁlu%ingga thl present

%%%%%%%%Rﬁoiggﬁf iEi%??%thoggafsgg¥ed‘elngé (§) - nyd®ocarbon

5 solvent.
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The granul ar conposition according to the present

i nvention can be rapidly dissolved into a hydrocarbon
S5solvent. 26 CLAIMS 1. A gragnular conposition

consi sting essentially of n-

oct adecyl- 3- (4- hydroxy- 3, 5-di -t - butyl phenyl ) propi onat e

, an 5 additive and

2-[1-(2-hydroxy-3,5-di-t-pe enyl ) et hyl] -

4,6-di -t-pentyl phenyl acryléﬁ%&%ﬁ

2-t-butyl-6-(3-t-butyl-

2- hydr oxy- 5- net hyl benzyl) - 4- net hyl phenyl acryl ate,

wher ei A tferrddirt | dendiasi i orel ¢omei poiny efséessalhanof n-
30C or a nelting point of nore than 100C and the 10
addttdeeyl s3 at4 lmadtoons  Comotindusglebendl i poppidrate, an
group consisting of a phenol antioxidant havi

. ng a
nefdikgvpoirme of - Hor & tHAF K008, Safta Ffpgxms}@genyl) ethyl] -
absar her _havin neltin int of r h 100
| FgRt §f55P??3égp %RX%gagrﬁgﬁanénbg?ﬁ _%?eﬂ%Fg—fékﬁybutyl_
190 ok epdd L he6Nt acflate,

R R R e R A S SN
pl ast i ghaeeinashankibl ocké nga@gentel aisyrpacttantf kess than

process aid, a blowi ng agent, an enulsifier, a
bBOgRt eni nep ageittirg neotngl | of ngnagentthaand1808Cndepd the
202. The granul ar conposition according to claim1,
ARRER CSURpiPses J590S. S0% LPAGTaI. BTL4GrS hrigif cohe Toup
conpound, and_-8Q t 0% b ' f : it
BRa e ad By S B R Ot img poin
WeleghhoPE tes,0r amyod, CQRPOSL t19RioRE 3 hgdreesshbfing a
produci ng a granul ar conposition, which conprises
gmanthayi ngomoctafleaple3- (hahydroxyec 3, & dilight stabilizer
but yl phenyl ) propi onat eand2- [ 1- ( 2- hydr oxy- 3, 5-di -t - )
p&atyinghenyhg bt hyd | peistdiatt -pewe yEpRBNHO 0SS y It Bugteating
2-t- 27 , .
agent, a lubricant, an antistat, a flame retardant, a
filler, a pigment, a plasticizer, an antiblocking agent, a
surfactant, a process aid, a blowing agent, an emulsifier,

a brightening agent, a neutralizing agent, and a binder.

2. The granular composition according to claim 1, which
comprises 20 to 80% by weight of the organic compound, and
80 to 20% by weight of the compound represented by the
formuia (1), based on 100% by weight of the granular

composition.

3. A process for producing a granular composition, which
comprises granulating n-octadecyl-3-(4-hydroxy-3,5-di-t-
butylphenyl) propionate and 2-[1-(2-hydroxy-3,5-di-t-

pentylphenyl)ethyl] -4, 6-di-t-pentylphenyl acrylate or 2-t-
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butyl - 6- (3-t-butyl-2-hydroxy-5-nethyl benzyl) - 4-

nmet hyl phenyl acrylate. 4. The process according to
claim3, wherein the 5granulation is an extrusion
granul ation. 5. A process for producing a

t her nopl asti c pol ymer conposition, which conprises
mxing 0.01 to 2 parts by weight of the granul ar

REBV30b" phr S50y ik g ya X REF AP SEY & bl yner

methylphenyl acrylate.

4, The process according to claim 3, wherein the

granulation is an extrusion granulation.

5. A process for producing a thermoplastic polymer
composition, which comprises mixing 0.01 to 2 parts by
weight of the granular composition according to any one of

claims 1 to 2, into 100 parts by weight of a thermoplastic

polymer.



