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1 METHOD FOR PRODUCI NG GRANULAR COWPCSI TI ON
Background of the Invention Field of the Invention 5
[ 0001] The present application is filed, claimng the
Paris Convention priorities of Japanese Patent
Application No. 2009-90830 (fijled on April 3, 2009),
the entire content of which is incorporated herein by
reference. 10 The present invention relates to a

met hod for producing a granul ar conposition.

Descri pti dMEDHOD hECRePROBUCANG GROOW2ARLEMMPOHTIEION o
prevent thernmal degradation and oxi dation
degradati on, resins such as polyolefins are adm xed

Bddk@ro@ednesi thenTheent APArti ng anti - oxi dant

properties containing a phenol conpound for inparting

dnitg Ldxq Hapte prépeEipes. Such conpositions for

ifﬁggfjng anti - oxi dant 20 properties are generally

powder  conpositions, and therefore, a problem of dust

scatt eThengpotkentardges,cagrioonl as fddrahsi¢lonsibavehe Paris

been rqg%§ed i.nstead of the powder conpositijons, ,
[ ntoEn HOrHErEd 1% At neldRAPGRE prRoEhd ngpglication No.

%Uﬁ§ﬂ§083@0?P9§EEi8ﬁ Q- iI1NPAr t3 (G0 ANt £ nEXEARA e content of
properties, for exanple, a nethod for producing a

grieinthl el | interpasatdidspebséd by FPLAX208®-.161997 has
?ﬁ:nlﬁ@§ ??g%e%%%% J%ﬁ%e&%%Qﬁ16%g?g%é530t%ynmgrym%Ehod for

producing a granular composition.

Description of the Related Art
[0002]

In order to prevent thermal degradation and oxidation
degradation, resins such as polyolefins are admixed with a
composition for imparting anti-oxidant properties
containing a phenol compound for imparting anti-oxidant
properties. Such compositions for imparting anti-oxidant
properties are generally powder compositions, and therefore,
a problem of dust scattering often arises, granular
compositions have been proposed instead of the powder
compositions.

[0003]

Hitherto, as a method for producing a granular
composition for imparting anti-oxidant properties, for
example, a method for producing & granule cluster as
disclosed in JP-A-=2007-161997 has been proposed (see JP-A-
2007-161997) .

summary of the Invention
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[ 0004] When the granular conposition for inparting

anti- oxidant properties is produced by a stirring

granul ation method, however, a granul ar aggl onerate

in which granules 5 adhere to each other may sonetines

be produced, and it is not easy to obtain a desired

granul e. [0005] Under such a circunstance, as a

result of studies, the present inventors have reached

t he ﬁresent i nvention. 10 [0006] That is, the present

[ Jion provides the following [1] to [7]. [1] A

nmet ho u a itio |ncIu in

t he s?"epés-?f o%rh%?S%lsftg%rl%% an grsglﬂﬁlpgqfl nfg Pa i xtur e rgg anti-

cotitceit ngroperkées Iilaprﬁd}ma:ieﬁs lby wei ght ranfgnefranulation
phenol conpound

nor égan 80 parts by wei
F‘bﬁ&?@ nt 29"9 e‘t’hearo‘-’flh%fl’*‘g 134) aggéoefmt@ow ghich) granules
whiereaicn ] é§cﬁno%H@@ ﬂHfugoﬁéﬂhﬂgslbkoﬁ%daﬂégﬁl ggg it is

atons, X is an n-val ent cohol residue having 1

@@rtb@@saft diss WPt ionad | gesbnedi aragudehet eroat om a
Eﬁ group, or a heteroatomand a cyclic group, and

n is an integer of 1 to 4, and not |less than 20 parts

by weitghterardicinad ¢if Cuhidesndd, past s b¥sweikgbtr @ku@dies, the
bi nder to obtain a_ 25 granul ar aggl onerate; and

OEESENg e YUl E Y gkt dFeedt Bhat paesenpedavengion.

e@udls t o or lower than the nelting point of the binder

and 3 equal to or higher than the tenperature which

is 10CHadwelrs, the present invention provides the following

[1] to [7].

[1] A method for producing a granular composition including
the steps of:

‘ stirring and granulating a mixture containing not less
than 3 parts by weight and not more than 80 parts by weight

of a phenol compound represented by the formula (1):

HO CQH4—8 X

a ED

wherein R; 1is an alkyl group having 1 to 8 carbon
atoms, X is an n-valent alcohol residue having 1 to 18
carbon atoms optionally containing a heteroatom, a cyclic
group, or a hetercatom and a cyclic group, and n is an
integer of 1 to 4, and not less than 20 parts by weight and
not more than 50 parts by weight of a binder to obtain a
granular agglomerate; and

cracking the granular agglomerate at a temperature

equal to or lower than the melting point of the binder and
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than the nelting point, through a cracking machi ne

equi pped with a separation mechani sm capabl e of

recovering a granule having a particle size of not

nore than 5 mm and a 5 cracking nechanism to obtain

a granule. [2] The nethod accomrding to [1], wherein

the binder has a nelting point of not |ower than 40C

and not higher than 90C. [3] The nethod according to

[1] or [2], wherein the 10 separation nmechanismis a

§eﬁueén tl@a\mnglieqh@pethwg the] t¥hpemethoe abcotdiim 1HC lower

of [ rein  the cracking nechani
AB s Bt meA Ry et 4 o v st eEsaBr e RIRY ¥uippea
Gﬂi@ﬁklan%e&ﬁﬁag:&ajw|n%ck?eﬁgiﬂﬁm& Spoiatert P@cogé@fﬂﬁgea granule
through a reciprocating or revolving plate 07

P@}flme rethottacter d$hgeto>%ny1qmem@rre[ 1fhes [ 4], mm, and a
c%ﬁ% %Q%Hgﬁﬁgﬁ (%gn%%%llﬁs?a% ggﬁfg.one conpound
ecte rom g o

roup consis

329 s ZndBndd- bebutﬁhn@ hydr pXy; wherein the binder has a
5- et hyl phenyl ) pr opi onyl oxy}-1, 1-di net hyl et hyl ] -2, 4, 8,
mlggmetnm@sgifr felecs 5}QW§éca:rb@n péhtaeppdhmaty| higher than

ggrakls[B-
S:di -t but yl - 4- hydr oxyphenyl ) propi onate], and

et en | yl-Ri - 3+t byt yl hydrngxy
et hy?éleemﬁfle)%%?gp?égﬁgt l%%] e et B g?gord%ﬁg‘erem the

aﬁpawaelah WHcHamﬂéﬁ isMeerstneerRShavendi adeopesing.

f cQ un ented by the for (
2! Yne” BRI 4 B S3 o o i S A LA 1 B4 g wherein
hﬁ%lﬁﬁa%&ﬂh@iﬁ%dﬁﬁﬂﬂﬁh & MBgont 48t At $hBIEReRONEGOMmechanism
-C2H4C2-, mis an integer of 1 30 to 4, and Zis an

rapabdst alfcoRsRckdsiadu hgav gngne lag 1899daMeaR tet ormto  the
6ranule through a reciprocating or revolving plate.

[0007]

[5] The method according to any one of {1] to [4], wherein
the phenol compound is at least one compound selected from
the group consisting cof 3,9-bis[2-{3-(3-t-butyl-4-hydroxy-
S5S-methylphenyl)propionyloxy}-1,1-dimethylethyi}-2,4,8,10-

tetracxaspiro[5-5lundecane, pentaerythrityl tetrakis([3-
{3,5-di-t-butyl-4-hydroxyphenyl)propionate], and
triethylene glycolyl bis{3-(3-t-butyl-4-hydroxy-5-

methylphenyl)propionate}.
[6] The method according to any one of [1] to [5], wherein
the binder is a sulfur compound represented by the formula
(2):

(Rp-Y-S-C,H,CO) 2 (2)

wherein R; is an alkyl group having 12 to 18 carbon
atoms, Y is a single bond or -CpH4CC;~, m is an integer of 1
to 4, and Z is an m-valent alcohol residue having 5 to 18

carbon atoms.
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[7] The method according to any one of [1] to [6],

wherein the binder is at | east one conpound sel ected
fromthe group consisting of di-n-dodecyl

3, 3" -thiodipropionate, di-n- tetradecyl

3, 3" -t hi odi propi onate, and di-n-octadecyl 3,3 - 5

t hi odi propi onate. Brief Description of the Draw ngs

[0008] Fig. 1 is a schematic view of a stirring

granul ator 10 used in exanples and conparative

exdnplites  mefldodti gecerding $ohamit ianwielv 61 ] ater dédi-ngtherein

hi I exa es, and £9 ar.at.i
TG0 o Y OB 5,800 SRTARALLNBCRUAL R wre grou
Sbnsmsnmdﬁzmhf Eﬁl#ﬁﬁ&@@écyﬂ 3a8keth18dlBQb@ﬁodéte, di-n-
Screen 20 Detailed Description of the_ Invention

[FFHEFAerne- p?e%en‘ﬁhﬂ-ﬁ@éﬁrpaﬁorlé|t§tresartcb dinarAegadgeyl 3,3'-

mﬂyyayﬁ%$ Anwl ar conposition for inparting
anti - nt 25 properties, which contains a pheno

conpound capabl e of inparting anti-oxidant properties
e oo YLt Eoeht ol BY R formila (1. O HO
G2dh 5§ X R (1)

Fig. 1 1s a schematic view of a stirring granulator
usedrin examples and comparative examples; and

Fig. 2 is a schematic view of a cracking machine used
in examples and comparative examples.

[Brief Description of the Symbols]

[0009]

A Stirring blade
B: Chopper

C: Jacket

D: Rotor

E: Screen

Detailed Description of the Invention
[0010]

The present invention relates to a method for
producing a granular composition for imparting anti-oxidant
properties, which contains a phenol compound capable of
imparting anti-oxidant properties and a binder, in which
the phenol compound is a phenol compound represented by the

formula (1):
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wherein Rl is an al kyl group having 1 to 8 carbon
atons, X is an n-valent al cohol residue having 1 to 18
carbon atons optionally containing a heteroatom a
cyclic 5 group, or a heteroatom and a cyclic group,
and nis an integer of 1 to 45 the nmethod conpri sing
the steps of: stirring and granulating a m xture
containing not less than 3 parts by weight and not
nore than 80 parts by wei ght of the phenol 10 compound
apd not |less thaR 20 parts by wei ght and not nore
parts by i ght of the binder to obtain a
rarftUNar aggl onenate; and cracki ng the granul ar

N e at ag |tenperature equal to or | ower than
g @biméToX the binder and equal to or
n the tenperature which is 15 10C | ower than
fel ti ng point/» through a cracking machine
equi pped with a separati on nechani sm capabl e of
recoveg.i : anule havi particle size of npt
nor e %thﬁg%lg gi;ﬂ g%d a crag%@nggﬁggﬁa%as‘fﬁnQOlob?%i n8 acarbon
gtama, e.X [801d4 206 vHientheadbohonpotssidset hevikenol to 18
conpound represented _by the fornmula (1). In the .
Fs?ﬁﬁpa a(tﬁ“,PS RPE 087 AV kAeTgreddd avE ngefergagom, a cyclic
g@&’@ﬁ'ﬂ al,ome. e L8R e Al @chg_rc,ougrgag' NGrltd is an
8 carbon atons include a nmethyl group, an e hyl
gnbageranfi 1285cpdepyl group, a t-butyl group, a

-pentyl _qroup, and.a .t- octyl group. A nethyl group
LR et P BT iAo HEer eThBPY exihbl | Flddrigy  end
Yrahheatongula {ldtudei soARaAniabeMotal LONS! thasl Weparts by
haV|ng 1 to 18 carbon atons, which nmay contain a
a

HetePbafof nafd/eera Epeni &lgmap:s ExanpPéshst athethe phenol
BoXBhanh BhE0R: (&Y ALala¥bPal cLObEE RARY M Bot more

may cont ai
than 50 parts by weight of the binder to obtain a granular

agglomerate; and cracking the granular agglomerate at a
temperature equal to or lower than the melting point of the
binder and equal to or higher than the temperature which is
10°C  lower than the melting point, through a cracking
machine equipped with a separation mechanism capable of
recovering a granule having a particle size of not more
than 5 mm, and a cracking mechanism, to obtain a granule.
[0011]

The phenol compound is the phenol compound represented
by the formula (1).

In the formula (1), R, is an alkyl group having 1 to 8
carbon atoms. Examples of the alkyl group having 1 to 8
carbon atoms include a methyl group, an ethyl group, an i-
propyl group, a t-butyl group, a t-pentyl group, and a t-
octyl group. A methyl group and a t-butyl group may be
preferably exemplified.
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5 heteroatom and/or a cyclic group, include a residue

of triethylene glycol, a residue of pentaerythritol,

and a residue of

3, 9-bis(1,1-di met hyl - 2- hydr oxyet hyl ) - 2, 4, 8, 10-
tetraoxaspi ro[ 5. 5] undecane. A rgsi due of

pentaerythritol and a residue of
3,9-bis(1, 1-di net hyl - 2- hydr oxyet hyl) 10
2,4,8,10-tetraoxaspi ro[ 5. 5] undecane nay be preferably
exenplif i ede Asrmwda@ heklei nX tike dralwohelentskhduehol residue
refers +to a oup_Jin which His.remved from.OH of

R oha® Th TRECTDr Auras( 1B Boin SORLEgE Hrieferoaton
tamd,or paeigicalily @rotip4. B dfiPlPd SgeciHd cnexalBhes alcohol
of the phenol conpound_ include 3, 9-

gieisius- pavingutly| ta- h§dC@EERIE nE ARF phEMioprispy ofpRtain a

Rheroatom and - - -

1, 1-edﬁonaet%n3lll éatnhflo]r- 2?4,%¥i]0%%etgrraoou>?dspilrn 6:[1 éldbﬁ uﬁde%%%%edue of
(treletimgl oot niglyEDQ ,t 0a 130G idwenbder pehtabylkthritol, and a
tetra

i s[3 20 . .

(rf,ssl-oﬁie- t -Cb%t yb- ARy bxypHERGF Bl opr BNSEer YERMY Ing - 4. 8,10~
Jt : _ triethy ycoty :
s T S e TRl oY R P e ARy LY Bsnageayehricol
@mel tiag pekntiue’6 dfo F9Gbis[0013HimébhAarphesirefkyethyl) -

t he bi nder include conpounds having a nelting point
&f It 1ovkat taae AT @b Sdondsicgingr t Hedly 900  preferably

I Y. not wer. _than 4QC a noy ?i her than »
EB%%&ﬁggﬁggg'heé iH?egh ShTer i n %o!% Gg?%;efgsfgug refers
trenperatdie ireasur e Hniaceansasgerwbhhod! §:Kt8@64.1 3001 .
[0014]_7 Exanples of the typical binder include
parti A" f &y ABTFHUESt efy) of Poldphydd c iartegrsl sof 1 to 4,
@@gﬂéfggfy igles; and sul fur conpounds represented
by the formula (2%: (R2-Y-S-C2H4CO m Z (2)

(00121 _

Specific examples of the phenol compound include 3, 9-
bis[2-{3-(3-t-butyl-4-hydroxy-5-methylphenyl)propionyloxy}-
l,1-dimethylethyl]-2,4,8,10-tetraoxaspiro[55]undecane
(melting point: 110 to 130°C), pentaerythrityl tetrakis([3-
(3,5-di-t-butyl-4-hydroxyphenyl)propionate] (melting point:
110 to 130°C), and triethylene glycolyl bis{3-(3-t-butyl-4-
hydroxy-5-methylphenyl)propionate} (melting point: 76 to
79°C) .

[0013]

Examples of the binder include compounds having a
melting point of not lower than 40°C and not higher than
90°C, preferably not lower than 40°C and not higher than

60°C. As wused herein, the “melting point” refers to a

temperature measured in accordance with JIS K 0064.

[0014]
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5 wherein R2 is an al kyl group having 12 to 18 carbon
atons, Y is a single bond or -CH4CO2-, mis an
integer of 1 to 4, and Z is an mval ent al coho
residue having 5 to 18 carbon atons. The sul fur
conpounds represented by the fornula (2) are
preferably used. 10 In the formula (2), R2 is an al kyl
group having 12 to 18 carbon atons. Exanples of the
al kyl group having 12 to 18 carbon atons include a

| aur yEXgmaUdies a0 by tinet i vy @up, bandgal rirntgdudg opprtand fatty

oup; vl gr , i.styl_grqup_and
BEHEA e U p B OB A o S 2 808, anc
sl ffuor rdimgp(2)ds Y disr @s e gl ebPotle OFor@ZHACD2S . | n
the formula (2), Zis an mvalent al cohol residue

havindR5‘¥651§2%éFUGﬁZatonsﬁzﬁhe term "al coho

resi dygiardJdi6f efs 19 anor | noRieh fH b eppved f{em
OH of tﬁg‘JQO al co oI? éggﬁﬁ egwngtﬁgtﬁéb Iggtqg) 18Mcarbon
alteoisol 7 és dues imadiengodnd cor 18CHhLCHeN, aors anclindegar of 1

l.auryl al cohol. residue nyristyl —al coho] residue,
BBy Eonsl Petatnlont ™ al Sabgi eeorbie e s, § o 18
aadvanpeatameyt hrithd aheehe!l 25mpeghdde; r@ptdééNted by the
al cohol residue, a rlsﬂé; al cohol residue, a

soeamjR diZdotidle mesfRiabndrgedent aeryt hrityl
o o, g S 052t ket 20, XL A 8RB 12 o
B edinpoopiadraie. (nBkakpyepobift thd0 4l 2@ rowh -Raving 12 to
R RS S A TN T S
B OS] Qo A0 DEPLBELY. A, LS PR aroup, o
myristyl group and a stearyl group may be preferably
exemplified.

In the formula (2}, Y is a single bond or -C;H.CO,-.

in the formula (2), Z is an m-valent alcohol residue
having 5 to 18 carbon atoms. The term “alcohol residue”
refers to a group in which H is removed from OH of the
alcohol.

Examples of the m-valent alcohcl residue having 5 to
18 carbon atoms include a 1lauryl alcohol residue, a
myristyl alcohol residue, a palmityl alcohol residue, a
stearyl alcohol residue, and a pentaerythrityl alcohol
residue; a lauryl alcohol residue, a myristyl alcohol
residue, a stearyl alcchol residue, and a pentaerythrityl
alcohol residue may be preferably exemplified.
[0015])

Examples of the binder include di-n-dodecyl 3,3’-
thiodipropionate (melting point: 40 to 42°C), di-n-
tetradecyl 3,3'-thiodipropionate (melting point: 49 to
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[0016] 5 When a granular conposition is produced
according to the production nethod of the present
invention, first, a mxture containing not |ess than
3 parts by weight and not nore than 80 parts by

wei ght of the phenol conmpound and not
parts by wei ght and not nore than 50 parts by 10
wei ght of the binder is stirred and granul at ed.
Preferably, a m xture containing not
Feh°Cs , byl ivei-gintt agdeeb vy Inod, dorehi bdhp56ppantsebymaditghty point:
of the phenol conpound and not |ess than 20 parts by

el ght thd not /e t hatn®0 paPeBtapyyakirghtylof tHetrakis(3-

bj nder re preferably, a mxture 15 containi ng_not
AR LA ERY gt TEABOnEe  Ror o3 botan 560 -
Qardiss by wei ght of the phenol conpound and not |ess

than 20 parts by weight and not nore than 30 parts by
wei ghtWhsfn t he gsiandérr | sompds i edoand sgrmmiwated. atherding to

i tip.of the,ph d and the binder, _.

T ot e th TR or o CHE BESPR) HiGeRe P first, a

it ef@reblyidg omve: lekd Lihn [DQfics The WbXbUReand not
r

may contain at | east one additive selected

| ess than 20

| ess than 3

om a

AedS diNaA i Rents ky presphbr e Edrpbbatofocoppound and not
hRar tig, a@@lgmgaﬂy PRQREL! 165 rgoé“'rggﬁé e0h2M 88 Larts by
er, absor a net al

[ight stabili an“ultraviole

er,

sedghta f aiitd iatder agenst i aneanhhdbbeekiudgtagent Praferably,

a nucl eating

pignent, a flanme-retardant, a filler, ,
593%?%F%F?UBPP?§ﬁP}ngaIBV&S%FEFZ@??”h Pr BEESSI Ry argight and
aoftoad My aeaNt50 b3S el seiblgt. o2 9hespnadsit c8Rdodnd and
phenol conpound for inparting anti-oxidant properties

deterl asart e Zharwit9 by onpbuind ahdt heti moeat tbap $6 parts
bgng W%S.Lglhr{e eofg e“‘ttlrlse Ofbfrpc?er,l nvxgc%éonp%[:- e%ﬁh?;',t eg. mixture

containing not less than 3 parts by weight and not more

than 50 parts by weight of the phenol compound and not less

than 20 parts by weight and not more than 30 parts by

weight of the binder, is stirred and granulated.

The mixing ratio of the phenol compound and the binder,

contained in the mixture, 1is wusually from 4:1 to 1:5,

preferably from 2Z2:1 to 1:4.
[0017]

The mixture may contain at least one additive selected

from a neutralizing agent, a phosphorus compound for

imparting anti-oxidant properties,

a hindered amine light

stabilizer, an ultraviolet absorber, a metal scap, an

antistatic agent, an anti-blocking agent, a pigment, a

flame-retardant, a filler, a nucleating agent, a lubricant,

a plasticizer, a processing aid,
emulsifier, a gloss agent and

imparting anti-oxidant properties

a

a foaming agent, an
phenol compound for

other than the phenol
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The amount of the additives used is preferably from3

to 77% by weight, nore preferably from 10 to 70% by

wei ght, 5 further preferably from25 to 65% by

wei ght, based on the total weight of the m xture

cont ai ni ng the phenol conpoundg and the binder,.

Typi cal exanples of the additives are shown in the

followi ng. 10 [0018] <Neutralizing Agent>

Neutralizing agents such as synthetic hydrotalcite,
ﬁ@ﬁwnqﬁy@goﬁgﬁci%@’%@l%w cBamlypgr oxfdéhe effects of the

;gn%ﬁﬁh&ﬁy%ﬂg?gggﬁos% O Inparting Anti-Oxidant

roperties>" 1 orus anti-oxi dants such as
tris(Zide dmdunbudy!l phenylddihdsils tesddrel 1 pgefierably from 3

%3%2(75%4@7%6’-%}1% gMRES | BheheadP ¥ nfreBl L8 pRod i ty weight,

(RIS POl phrald PP £ oH800) ,tdi 662, Bydindidii Yl pdsed on the
nmet hyl phenyl ) pentaerythritol diphosphite (melting
poitetl: WwOLP87 ¢ 2BBCOmixture containing the phenol compound

i.s{2,4-di.-c | phenyl ) pentaerythritol di phosphite
r?edl(tzﬁhr?g%plé} 1% 501 10 230C), tetrakis(2,4-di-

t - but ylyghenyl ) edampleki phenyheneadiphospBorite® shown in the
(relting point: 75C), 6-[3-(3-t-butyl-4-hydroxy-5-

O HEHREhy | ) propoxy] - 2, 4, 8, 10-tetra-t 25

b gﬂibenz[d,f][1,3,2]dioxaphosphepin (rmelting point:

115C)," bis(2, 4-di - cunyl phenyl ) pentaerythritol

diNelhasphiitzeing Agent>

tetrakjs(2,4-di-t-butyl phenyl)-4,4"-bi nyl ene .

i pho M ATe AT ¢ FREd) nbuths 1% SUBEREE hydrotalcite,
Bia%hd:eA- Hyd Aoty €6- a%d hyd ) eheryhlaebRyhephosphi te

(nmelting point: 89 30 to 92C) . 10 [0019] <H ndered
Afibesahqyits Stapdundrfor Imparting Anti-Oxidant Properties>

Phosphorus anti-oxidants such as tris(2,4-di-t-
butylphenyl)phosphite {(melting point: 183 to 187°C),
bis(2,4-di-t-butylphenyl)pentaerythritol diphosphite
(melting point: 160 to 180°C), bis(2,6~-di-t-butyl-4-
methylphenyl)pentaerythritol diphosphite (melting point:
237 to 238°C), bis{2,4-di-cumylphenyl}pentaerythritecl
diphosphite (melting point: 221 to 230°C), tetrakis(2,4-di-
t-butylphenyl) -4, 4’ ~-biphenylene diphosphonite (melting
point: 75°C), 6-[3-(3-t-butyl-4-hydroxy-5-
methylphenyl)propoxy]-2,4,8,10-tetra-t-
butyldibenz[d, f][1,3,2]dioxaphosphepin (melting point:
115°C), bis(2,4-di-cumylphenyl)pentaerythritol diphosphite,
tetrakis (2, 4-di~-t-butylphenyl)-4,4’' -biphenylene
diphosphonite (melting point: 75 to 90°C), and bis{2,4-di-
t-butyl {6-methyl)phenyl]ethyl phosphite (melting point: 89
to 92°C).
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Hi ndered amine light stabilizers such as bis(2, 2,6, 6-
tetranet hyl - 4- pi peri dyl )sebacate (nelting point: 81 to
5 86C), bis(2,2,6,6-tetranethyl-4-piperidyl)ester,
2,2,6,6 tetramethyl - 4-pi peri dyl nethacrylate (nmelting
poi nt 58C), and

poly[{6 (1, 1,3, 3- tetranethylbutyl)an1no 1,3,5-triazine

2,4-d|yI}{(2,2,6,6-tetranethyI-4-p|perldyl)lnlno}-1,6-
hek@het hyl ene{ (2, 2,

tra hyl - 4- pi_per | Lm no 10 (nelting point:
SO L8RS Ch BRREL LY LI TERE ppeor ber >
Ul t r avii Dh@é r @S armbaEs 1Sueht astab hyds oxy- duBhocisy Wy (2, 2, 6, 6-

benzophenone éneltln g point: not |ower than 45C),
?%tmmq%h%éﬁ awpa%aaﬂyélw?a@aéem tneenikng pReast: 81 to

éﬂ?ﬁf%ngbg 2): d@ﬁétlomergﬁgﬁyiq é?gﬁperldyl )ester, 2,2,6,6-
t J_ X o

losigeeayyly-prbectleryleions G i a0 BT soc)
(aﬁﬂtpmgy p@+nl 11278 tetramethylbutyl) amino-1,3, 5~-triazine-

-butyl - 2-hyd 5 t hyl phenyl ) -5
éT([g Sthrbi7i 226 éo%( EFane hﬁé?ﬁ%lﬁﬁeﬁﬂ%@mo} 1, 6-
- L4+
T RS R R 4y e ol o A el
s@mﬁirngﬁpa&nfatIgOatodlaEhaj salts, e.g., calcium

stearate. [0022] <Antistatic Agent> Antistatic agents
| ng quaternary ammoniumsalt 30 type cationic

siffacd WY Set DRL AL PSLy¥pe anphol ytic 11 surfactants,
al kyl phosp %ate type anionic surfactants, and

cathmﬂkis&wiab@hnm@anﬂﬂems pnchan%saﬂrhydﬁﬂxﬁh4-n-octyloxy
:%ggggggghone (melting point: not lower than 45°C), 2-(2H-
benzotriazol-2-yl)-4,6-di-t-pentyl phenol (melting point:
not lower than 77°C), 2-[4,6-bis(2,4~-dimethylphenyl)-1,3,5-
triazine-2-yl]-5-{octyloxy)phenol (melting point: 87 to
89°C), 2-(2-hydroxy-5-methylphenyl)benzotriazole (melting
point: 127°C), 2-{3-t-butyl-2-hydroxy-5-methylphenyl) -5-
chlorobenzotriazole (melting point: 137°C), and 2,4-di-t-
butylphenyl 3,5-di~-t-butyl-4-hydroxybenzoate (melting
point: 192°C).
[0021]
<Metal Soap>

Metal socaps such as fatty acid metal salts, e.g.,
calcium stearate.
[0022]
<Antistatic Agent>

Antistatic agents including quaternary ammonium salt

type cationic surfactants, betaine type amphclytic
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amne salts, tertiary am ne salts, quaternary am ne

salts and pyridine derivates; 5 anionic surfactants

such as sulfated oils, soaps, sulfated ester oils,

sul fated am de oils, sulfated ester salts of olefins,

fatty al cohol sulfate ester sal{s, alkyl sulfate

ester salts, fatty acid ethyl sulfonates,

al kyl napht hal ene sul fonat es, al kyl benzene sul f onat es,

10 succinic acid ester sul fonates, and phosphate
stlt B chontoni sliulf atiosmts tsuctyes enhyhéne soxifdgestants, and
%9 uct s. wth-a gar%ial f tté aci.d ester .of a . q
0ot VHYEET ¢S AT E3RbR 1 CS e Hilef BXM08 AT Wit sy secondary
fatine aksobel,, widtvilene axide saddugt Sqwbtdraatdtthine salts
acid, ethylene oxide adducts with a 15 fatty am no or
2FhtRYE Helee affBEVakefyl ene oxi de adducts with an

al kyl phegol . LlyLeOe, oKL desaoducts M N2 AT AR5, soaps,
fatty acid ester of a polyhydric al cohol, and
pot et thed eretegl yebdls, amsd ldmulzal yhmédsurdidcet antaifuthd ester

as carboxylic _acid 0 derivatives a i m dazol i ne
é&%%t?ééeiefeeﬁs] f%izmi@ls?%% g g@ﬁhers‘ﬁsﬁgml&sr alkyl

aitl FDEOCKiG Agentsg 19Uch agaakym ngm gsi ldC6E, sulfonates,
synthetic silica, natural silica, zeolite, kaolin 25
anldk wii raeineicebeike ear sWl fandtesgani elintlibeplizseki ng sulfonates,

. . -1 i nked I h h I :
S50 s AT o SE 020 L PERS ROV IRLI TR RE M

titaningnox e, s30 fekitatecyanthe 4% geRRtSene oxide adducts
gui nacri done pignents, isoindolinone pignents, .
PErt efle PEE tderly nf dketBi grart sester gdi ropRehihgdeic alcohol,

RIGIEMSe S k8L opYALOt 9-RYEROLE FREETR NS bhol, ethylene oxide
adducts with a fatty acid, ethylene oxide adducts with a
fatty amino or a fatty acid amide, ethylene oxide adducts
with an alkyl phenol, ethylene oxide adducts with a partial
fatty acid ester of a polyhydric alcohol, and polyethylene
glycol; and

ampholytic surfactants such as carboxylic acid
derivatives and imidazoline derivatives.
[0023]
<Anti-Blocking Agent>

Inorganic anti-blocking agents such as aluminum
silicate, synthetic silica, natural silica, zeolite, kaolin
and diatomacecus earth; and organic anti-bloccking agents

such as cross-linked polymethyl methacrylate.

[0024]
<Pigment>

Pigments such as «carbon black, titanium oxide,
phthalocyanine pigments, quinacridone pigments,

iscindolinone pigments, perylene or perynine pigments,
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di oxazi ne pignents, fused di sazo pignents, and
benzi m dazol one pignents. [0025] 5 <Fl ane- Retardant>
Fl ame-ret ardants such as decabr onobi phenyl, anti nony
trioxi de, phosphorus flane-retardants, and al um num
hydroxi de. [0026] 10 <Filler>1EIlers such as cal ci um
carbonate, silicates, glass fibers, talc, kaolin,
m ca, bariumsulfate, carbon black, carbon fibers,
zeollte metal powders, and netal oxides. [0027] 15
AidIoRdt h@%@%ntﬁl%@%ﬁtunglggéﬁwrmél@-@yrawma pigments,
I nap sul .c, aci S

%ﬂﬁ%%%&ﬁgiene?égﬁ%bnld ac:lgfaIg c4 Ca §5F398f 545ments, and
darephtiid mnorsall p ogmmentaei d, an Al salt of a-
g&gﬁ%ﬂalene sul fonic acid, an Na salt of

onapht hal ene 20 sulfonlc acid, an Na salt of
kenzenesdd o g@cid, an My salt of benzenesul f oni c
acid, a Ca salt of benzenesulfonic acid, an Al salt
of beﬁﬂQM§nﬁ¢¢ﬂﬁQﬁQ®$dStaﬁcaasMdeaﬁbﬁpmbbiphenyl, antimony

rpbenze esulfonlc ac 2, 5- .
g'%21§fg enzéﬁeéﬂﬁ?oﬂ?% ac#gamg_fgggﬁaﬁngﬁ' and  aluminum
mwmwo@maﬁulfonlc 25 acid, an My salt of

Ienesulfonlc aci d, benzoi ¢ aci d (mel ting point:
ﬂ 6] p-i sopropyl ben20|c acid, o-t-butyl benzoic
aGiid,) é%; butyl benzoi ¢ aci d, nnnophenylacetlc aci d
(neltlng point: 77C), dlphenylacetlc acid, an Li salt,
sélnllmrsi\lasaaht ad  diaplwa oy ac&rbonaced mmm; glass
acid, an salt of

f 30 dip eti.c
éﬁyla F gépélna L Yal PABEUR A et FREPOR black,
@%k%onaﬂ%béﬁﬂj Aot phenyd 8t h6wddrs, and metal oxides.

[0027])

<Nucleating Agent>
Nucleating agents such as an Na salt of a-naphthalene
sulfonic acid, an Mg salt of o-naphthalene sulfonic acid, a

Ca salt of a-naphthalene sulfonic acid, an Al salt of o-
naphthalene sulfonic acid, an Na salt of 8-aminonaphthalene
sulfonic acid, an Na salt of benzenesulfonic acid, an Mg
salt of benzenesulfonic acid, a Ca salt of benzenesulfonic
acid, an Al salt of Benzenesulfonic acid, a Ca salt of 2,5-
dichlorobenzenesulfonic acid, an Mg salt of 2,5~
dichlorobenzenesulfonic acid, a Ca salt of m-xylenesulfonic
acid, an Mg salt of m-xylenesulfonic acid, benzoic acid
(melting point: 122°C), p-isopropyl benzoic acid, o-t-butyl
benzoic acid, p-t-butylbenzoic acid, monophenylacetic acid
(melting point: 77°C), diphenylacetic acid, an Li salt, Al
salt or Na salt of diphenylacetic acid, an Na salt of
diphenylacetic acid, an Mg salt of diphenylacetic acid, a

Ca salt of diphenylacetic acid, a Ba salt of diphenylacetic
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acid, an Al salt of diphenylacetic acid,

phenyl di et hyl acetic acid, an Li salt of

phenyl di met hyl acetic acid, an Na salt of

phenyl di met hyl acetic acid, an My salt of 5

phenyl di net hyl acetic acid, a Cgspalt of

phenyl di et hyl acetic acid, a Ba salt of

phenyl di met hyl acetic acid, an My salt of phthalic

acid succinic acid (nmelting point: 185C), an Li salt
o?C“%zucm nfe aci &1 an Nkl t o@fsuccdﬁpbe@cfil@c%mqvg acid,

}M&n§{ §fé@é€ 80|d C@ salt gf succ Qlc aC|dlt of

QJQ_OOOOOO

Ba sa succrnic acid, grutarlc acid (neltin
mmenyldﬁhéthQBéhetlan Li sal#l,of glaharic mgid, asale of
ég!t of_g%utarlc acid, an My salt of glutaric acid,_ a

SOVES PUtaFFELGCi d, aS1Ba sal taBf gl MH@ric azdb of

Eﬁﬂéﬂ§l&¥ﬁé&ﬂﬁ?&ééﬂgcpo'ntac}él 15 tg 153C,, SUbe%éit of
acid,” an Li salt of suberic acid, an hb salt of

ey et thy bacdyisal t oficsdberic acid, ®aCa saldalt of

VR LB Sl B 0T S hdric acta,
ssqﬁa;cupl@mgm@n &/Ql{%@hg 050%%*830"‘18%%9 ga $alt sa1t of

of sebacic acid, an Al 20 salf of sebacic’aci
divgteinyl phaspdi nac aE dsd el bEngucpdinitc: &9 t 0aA98G) salt of

an Li. salt _of di phenyl ph hinic acid,, an Na salt_of
RHERADBSHRr it Gt &a‘ingo Saruginic acid, °3 'Bd salt of

di phenyd Phesphi niG 4G ,4; ag?%gqh%l%lqg point: 95 to 99°C),

di phenyl phosphi ni'c aC| ) sal
mqﬂﬂﬂwbphOSpﬁlmknﬁﬁrrb anidl sal Wofsa2b: of glutaric acid,
an Li salt of

r hi nic_aci.d, 4, 4'
%Eh hyPpHEEPRENIAC 18T B & MlEapf ghusaric acid, a

& diph h a [ h |
asr'swgnbﬁ. o g R pACL TR [MABPEERY) Bignc: 152

$wt133%nd|mmﬁufmdphosahlancumnshlﬁubﬁ©sﬁaét1@fa&@d, an Na

napht hyl phosphinic_acid, a Ca_salt of

a&&g 1§ﬁ8§bﬁl%ﬁ%dac@@ Mgngahh AFf sgberér acid, a Ca salt
of suberic acid, a Ba salt of suberic acid, sebacic acid,
an Li salt of sebacic acid, an Na salt of sebacic acid, an
Mg salt of sebacic acid, a Ca salt of sebacic acid, an Al
salt of sebacic acid, diphenylphosphinic acid (melting
point: 183 to 196°C), an Li salt of diphenylphosphinic acid,
an Na salt of diphenylphosphinic acid, a K salt of
diphenylphosphinic acid, a Ca salt of diphenylphosphinic
acid, an Mg salt of diphenylphosphinic acid, an Al salt of
diphenylphosphinic acid, an Li salt of 4,47 -
dichlorediphenylphosphinic acid, an Na salt of 4,4'-
dimethyldiphenylphosphinic acid, dinaphthylphosphinic acid,
an Li salt of dinaphthylphosphinic acid, an Na salt of
dinaphthylphosphinic acid, an Mg salt of
dinaphthylphosphinic acid, a Ca salt of
dinaphthylphosphinic acid, and an Al salt of
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14 di napht hyl phosphi nic acid. [0028] <Phenol
Conpound for Inparting Anti-Oxidant Properties O her
Than t he Phenol Conpound of the Present Invention> 5
Phenol conpounds for inparting anti-oxi dant properties
such as 14
2-t-butyl-6-(3-t-butyl -2-hydroxy-5-net hyl benzyl ) - 4-

nmet hyl phenyl acrylate (nmelting point: not |ower than

1300, o _
zil[l}afzfztwmféwpls}slai agigentyl phenyl )ethyl]-4, 6-di-t
ﬁhenyl acrylate (nelting point: 1190, 1,3,5- 10
tr| nmet 2,4,6-tris(3,5-di-t-butyl-4-hydroxybenzyl)be
mﬁhﬁnolrnﬂ¢mm@u@®inf0r24®mpar245§) Anti-Oxidant Properties
3(3 di -t bu I-4 hydr oxxbenzyl% i socyanur at e
ré}?ﬂn?ﬁe 8ned ggggyu d ¢of” the Present Invention>

5 -HHd s - éorpyémhdé hagr%ﬁ) 22t8n % qﬁ.ﬂ@%@ﬁé&%@ rﬁrépertles

,5- triazine-2,4,6-(
py;hcaq521@2mgtyl 6 (3 t-butyl- 2 hydroxy S-methylbenzyl)-4-

&ﬁ%ﬂJ?ﬁﬁ%%y $£¢§§hgﬁe?g%eéiﬁggzgg%k%hem%g lé&gitéggn 130°C),
| 13 byt bl
gﬁf%ﬁJgﬁg?Pilégﬁr t%a§i2%9%§59¥hBﬂgﬂ9h3e%ﬁ?ﬁ _Qgg -di-t-

petittinitod sX 6- bckyllylce3- nehdyt pRgnolpoidtn®l thngec), 1,3, s-
point: not |ower than 160C), n-octadecyl-3-(4 20
W&FW@"EZI&-’-@ tbmsWpﬁe@\y’r}cpb@*p%néréy(:lmkwﬂoﬁglzyl ) benzene

p(% tlngq poﬁt)%{’géq Qé%Pfre 74 ng%y‘i)n’t) ggﬁl %h%ndl t-pbutyl-4-

Vi o
d| -t- blﬁ%yelqiz‘}hﬂ T ro %1 gﬁ?%pr opi onzﬁ C()n%f:fl nzg1 8p0|t|(>?t 223°Ch,
Aot3, 9-dwdrs (t4°ran—kﬁ3@l 250 Y OO0y - y\hendamgtawb@hzyl -1,3,5-
%grrpo& ti Je' oduced according to the production
thidd 5T 4 i OH/ a%HHe’éE%?lBed(“%diﬂéig ppagt: 159 to

ﬁ%% Xture conte§r§{$@§%%%#g§§?gggg %yi ?Xpﬁghylphenol)

wei ght “and not nor’e
nﬁ%u@l 0 CORBOHRA and,Het '%ﬁﬂe&han %ﬂaﬁa”sl?s"’c 4,4’ -

i ght and not nore

butylldenebls(6 t-butyl-3-methylphenol) (melting point: not
lower than 209°C), 4,4’ -thiobis (6-t-butyl-3-methylphenocl)
{melting point: not lower than 160°C), 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)), and 2,2-thio-diethylene-bis|[3- (3, 5-
di-t-butyl-4-hydroxyphenyl)propionate] (melting point: not
lower than 63°C).

[0029]

When a granular composition is produced according to
the production method of the invention, as described above,
first, the mixture containing not less than 3 parts by
weight and not more than 80 parts by weight of the phenol

compound and not less than 20 parts by weight and not more
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15 than 50 parts by weight of the binder is stirred

and granulated. As a stirring granulator used in the

stirring granulation step, there can be usually

mentioned an 5 internal stirring type granul ator

having a stirring blade in a stisrring tank and havi ng

a clearance of usually 30 nm or less, preferably not

| ess than 0.1 mm and not nore than 5 nmm being

provi ded between the stirring blade and the inside

Walan saff aearbd tie staidhthg Hankhe1obERgapl eksofsthered and
ical rring granulators include vertical mxers

sg%%ﬁgéiacﬁlgh speed m xer (stirring and tunbling

granulfst org, athHemsckel quaerld{bogh- speed smirrthg stirring

ranul.atar), a vertlca ranul at or, Pharna
SEARHL AL SEhaaP niedh g g Spebler | MeRgioned an

hﬁ\ﬂe'%&%qd é-éll@ﬁﬁtgeﬁ:tyann M&Eé’@éﬁ' nBkX 8S §U§91§§1Hg blade

Loedi ge m xer Spar anul ator, and Pin M xer.
RNg - sﬂ@emrmq(etanhayndehgweﬁ@r @blcyl@mmefoédusually 30 mm

QO%%JSS T%ﬁ@{]&?{b ¥ I[Llﬁ tl rrlt@l% bl(?dlelrrtuilg?l {;Jmnog more than

stirring PP img granu

suimmapl pedesj gpedviasd, Heqrw@eqanphe, £t Shapeg | Tbl\MaieChand the
the bl ade inclines (at_ an angle of inclination of 10

tgsgele el lexarliane (Oharie %%brEé%GrBPnbortlon of a
hi gh- speed, xesr $Qet @Fdic@& R AR %g‘r: 1&1%’19?%?0%‘9 include

to the central portion a does not
venrmérs lbaetiveenst bachotaomepdriglansbede walkler sisfaceing and

SRPAT Rl e iar Th & H9TRPe L ahic<BF  TRGOBCFPPAgSTirring

grranuliateer JJepgndse it ddie ghap@ladlr, | Phhsmal Matrix, super
exanple, not lower than 2 m second and not 30 hi gher
MagRr40 FRBEeontchyybf aFiaisis, nétidiowepeeran,4 and New Speed

Kneader; and horizontal mixers such as a Loedige mixer,
Spartan Granulator, and Pin Mixer. The high-speed mixer
may be preferably exemplified.

[0030]

The shape of the stirring blade tip in the stirring
tank of the stirring granulator may be suitably designed,
and, for example, a shape in which the blade inclines {(at
an angle of inclination of 10° to 50°, for example) toward
the central portion of a high-speed mixer, so¢ that the
mixture is scooped up to the central portion and does not
remain in corners between the bottom part and the wall
surface, may be preferably exemplified.

The tip speed of the stirring blade in the stirring
tank of the stirring granulator depends on the shape, but
it 1is, for example, not lower than 2 m/second and not
higher than 40 m/second, preferably not lower than 4

m/second and not higher than 10 m/second. When the
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m second and not hi gher than 10 m second. Wen the 16
stirring granul ator has a chopper on the wall of the
stirring tank, the blade tip speed of the chopper

depends on the shape, but it is, for exanple, not

| ower than 2 nmlisecond and not {ij gher than 40

nm second, preferably not 5 |ower than 5 m second and

not hi gher than 30 msecond. [0031] The volune of the
starting materials for providing the mxture

et imahg grleenpgleeot - derpoandcangpeire biindehe  whith of  the

5 TG T FRRRG BN S, Ctin BESgu bt - chagea. depends

WentBe Wrgbspepden xer iks U§@ﬂ, e&aﬁnpa@;nph@t tiRRver than 2
volume may be set so as to occugé not | ess than 30%
awcﬁemn%@@dtw codgher then ofdl Weanandf phreferably not

ﬁ%d@f'ﬁ% ﬁ¥$§ ﬁ@e nﬂlgﬁg§rhﬁgﬁ E%rp/second

prOV|d|ng the ure cont hén
ddﬁﬁﬁdnd and the binder are added to t he i nside of
ped in the stirring

t he st rrin tank e
granul VYR %qg?ggsE%fE+P%I§aF8Flﬁﬁé AP¥t Breviding the

GARRI Y n&om%lm%ol t&@MPEHBHCANAcbREoRhAUC NG &he binder,
previously m xed in a m xing machine such as a m xer

mh@maablwdm supgnlvedalmtxx urhee sindrrhea thek equipped in

I suI n1xture adde to th n
T S B ol S TR T e s EoBb Yo hoed . tihen o
maguﬂ—ts@fmusﬂlyx@f sequessd Al |f}z§rt r@qaxﬁ;ﬁpé,tl B8eMBLENInd Smay be
to the stirring granulator. [0032] 25 Wen the
Skt % AforftCai G TP HOphePoF Ebabodfd and npkempirgddhan 60%

o StHd rt%q:aqb%cglrLﬂW!@%%etQ€lf?fH$r@%er of the
m xture may be set within a range o or exanple, a
tenpeﬂ&&uraﬂequatarbing Mngenaﬂmamdﬁupr@mpﬁragutbe mixture

\é\fé:gl%‘gariné]%lot%é op éné ago}ngguggl Y rc‘lg 1310' rl)n?cge} are added to
the inside of the stirring tank equipped in the stirring
granulator, the starting materials for the mixture
containing the phencl compound and the binder are
previously mixed in a mixing machine such as a mixer or a
blender to give a mixture, and then the resulting mixture
may be added to the stirring granulator; however, it 1is
preferable to add simultaneously or sequentially the
starting materials to the stirring granulator.

[0032]

When the mixture containing the phenol compound and
the binder 1is stirred and granulated, the temperature of
the mixture may be set within a range of, for example, a
temperature equal to or higher than the temperature which

is 10°C lower than the melting point of the binder and

equal to or lower than the temperature which is 20°C higher

than the melting point of the binder, preferably within a
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30 equal to or lower than the tenperature which is 20C

hi gher than the nelting point of the binder,

preferably within a 17 range of a tenperature equa

to or higher than the tenperature which is 10C | ower

than the nelting point of the {binder and equal to or

| ower than the tenperature which 1is 10C higher than

the nelting point of the binder. The 5 tenperature my

be set by utilizing, for exanple, a heating neans
gqiiPped i n a hetemperihgrer angbatdor tospeai f indalley, than the

for exanpl e, by.passin heat medi um t hrough t he ,
j SRR T h@x%fﬁrﬁsn @°.fan{m%r,thﬁﬁer% BeLbapgngoint of

tﬂﬁétﬁﬂﬁﬁgfuéﬁﬁ-e?£993§$ &0 IB@eErgﬂﬁﬁtE%%'P%ﬂﬁ%%égure which

the invention includes a step 1In Ich a gra
agy| Dofer at eghahi €hahs tol ahaedi by psihtridt #@g binder. The
ranul ati ng the m xture containing the phenol _
W fhe B ndek  PYsuElAékéngat Tart emgerdteur @ heating

%&g@{ wey .. t the;pekiin ' th e

bin éi 2%39E8%g1 g% ?gﬂ%rgﬁ%gﬁgbbt%Q%ﬂ?ﬁga?%ﬂbe%%¥1ﬁ%;lcally’

viltirc lexasnpdlGG |mywesasdiang 4 heeatl hedgupoithtrpuighr atgh jacket of
racki.ng machi ne equi pped with ~a separati on nechani sm

TRa1 e Y01 DGOV TOE & r BAGF 8oV BRC VA ARt Fhke SeRpeTature.

ofoomaf) nore than 5 nmand a cracking nechanismto

give a granule. 20 [0034] Any separation mechani sm can
be usddd rprduchbwkimgthedchE nehesénivenyias iincdanes a step

(G0N SRTHLE0BUL 0, 801 BOEELELS, SFCRT 10 M inea by

redhanirgmamt| gdenstaeens e ng2nopefdngsicapgblde phenol
of recovering a granule having the desired particle

Siopeourd haf ePhNdeRe tiér Mrastifih 2 feanseRBeraghrg equal
th) AN BSREET thAn Wheh g 1$ePFAL @%ﬁ&ﬁ%gg;ﬂgg’f{ %tgﬁ equal

being integrally incorporated i'n the nain
to or higher than the temperature which is 10°C lower than

the melting point, through a cracking machine equipped with
a separation mechanism capable of recovering a granule with
a particle size of not more than 5 mm and a cracking
mechanism to give a granule.

[0034]

Any separation mechanism can be used in the cracking
machine, so long as it can recover a granule having a
particle size of not more than 5 mm. Examples of the
typical separation mechanism include screens having
openings capable of recovering a granule having the desired
particle size. As used herein, the term “equip” means not
only (1) an aspect in which the separation mechanism exists
being integrally incorporated in the main body of the
cracking machine, so that the step where the granule is
separated from the granular agglomerate through the

separation mechanism proceeds simultaneously with or
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cracki ng machi ne, so that the step where the granule

is 30 separated fromthe granul ar aggl onerate through

the separation mechani sm proceeds sinultaneously with

or 18 successively with the step where the granul ar
agglonerate is cracked through 4 he cracking nechanism
included in the cracking machine, but also (2) an

aspect in which the separation nmechani smexists being
additionally attached to 5 the cracki ng machine

ot cdees i el yaivi thodshe setebatwhehe shepowhend artheagglomerate

ranul ar . aqglonerate | s cracked through the cracki.n .
PR NARRSHE PGP ntbhe CEPAtkg TRCHIHE™ pr BeaUged in che
adteh ¢ 0By t ey e Wheria t Besgrangl e 4% sepafat edn fRAMh  the

t he granul ar agggonerate_through_the separation 10

NIt She R oNEERSNd ST Gl stuouee ing TREAE i pnadpgeniatgrached to
S I r rt ( re 0 whi .

TR0 PRI PR AL AR WD enac ene

"diode wheapether erarsil frora@xbrméeatef t emecabete? thrdugh the

mm 15 [ 0035] anpl es of the c¢racking nmechani sm

equit i nTeREANdSHcki HCHa@RF ne 1Pncl e acracking machine

CONSAELad Y PEnaneRLhNG P Gha) Sihe F8PRALE Qb ENACKI NG &arated
granul ar aggl onerate into a granule through a
riecdmpr otlei ngrenulevol \Agwl phatete 20t Theugbnpéhat ureeparation

at ich th anul ar _a onerate is cracked through
slﬁ%vﬁ]aamc?rgcg?fg\go'flrﬁcﬁ?ﬁggﬁglgél@ﬁié’hi n the range of a

t enpereiar e ceguatobon Ohgt OWRIarihan theldrebti ngh BReRture (an
of the binder and equal to or higher than the

taTfRer iR eI nYRheh sthocaraned ot Ragserd Ael tihey SsoigRn -
of 25 fkgkg bi;pdery s ThE U epparat &F2ai.’;%%‘i;'r%e'dgﬁgfv%o@yexample,

be set utilizing, for exanp a heatin
clooim rgpomeian® tocbuded in the cracking nachi ne, and

t{gbfgfcific met hod for

Examples o0f the cracking mechanism equipped in the
cracking machine include a contact-type shearing mechanism
capable of cracking a granular agglcmerate into a granule
through a reciprocating or revolving plate.

The temperature at which the granular agglomerate is
cracked through such a cracking machine is set within the
range of a temperature equal to or lower than the melting
point of the binder and equal to or higher than the
temperature which is 10°C lower than the melting point of
the binder. The temperature described above may be set by
utilizing, for example, a heating or cooling means included
in the cracking machine, and the specific method for
controlling the temperature may be a method in which a heat
medium is passed through a jacket of the cracking machine.
[0036]

Examples of the cracking machine (which may also be
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controlling the tenperature may be a nmethod in which a

heat nediumis passed through a jacket of the

cracki ng machi ne. 30 [0036) Exanples of the cracking
machi ne (which may al so be 19 generally called a
disintegrator, a grinder, or thgglike), which may be

used in the production nmethod of the invention,

i nclude an oscillator (manufactured by Fukae Powtec.),

FIl ake Crusher (nmanufactured by Hosokawa M cron), a 5
dienaragt st or lleshH attzieide byaHospk awa riiinciean) 0 Ponee llke)

(manuf act ured . by Pa td
Vi en (RERLPRC P ad By T8 SRR s prIS (R of [T hS) invention,
Featbase Mihl ds@pufacturednbyubesekava Mhgromhkad@ Powtec.),
cutter mll (nanufactured by Makino MFG Co., Ltd.

Masaks S&gR <. mnutf@cttmedSanbbro \HRRekaya coMicron), a

#%ﬁsint@ F @8%”‘&%nu&%%%ﬁf (%ngﬁﬁi ore eragropgwer Mill

e OSCI aror an
exeaptf&tedrefi00B7] EﬂﬁiOSE&hﬂaloerS exmumrnxilmulck Mill
as

re detail 15 tynpi cal cracklng machi ne.
%?PFE?SFU%%%H s F USSP priseh - |'nvé'ﬁfj| om Feather

(ﬁ9§§'fkﬁ@ﬁufactﬁrgﬁdebytOHQQBﬁan tﬁ?c?@ﬁhredagréﬁHkgr mill
si ze descri bed above) includes a rotor and a screen,

aﬂ@ahaﬁaaturedr@NcMaMHﬁoeME@dtﬁousu&tHy,n@hsuhmwﬁangyo Co.,

ibe or e Than "6 iCbe! hGASERE T STBr and hd acr B8R, ~ Bexmill

Tl’MEan@faBU{laédagl@j/OfEﬁfs'ﬁ]&aWé‘p Maeked by reeeprecatilgtor and
the rotor give a granule. The rotor reciprocates

at L akei %r%E@H may, bpoPre&tarpicd,y rotentmerigthan 0. 1
@@g@gd and not higher than 1 nisecond, and not |ess
an 30 conpl ete 25 strokes/ m nute and not nore than
300 cofibtetescsliakes/ niautexplained in more detail as a

typical cracking machine. The oscillator used in examples
of the present invention (specifically, in order to obtain
the desired granule size described above) includes a rotor
and a screen, and has a clearance with a width usually not
more than 10 mm, preferably about not less than 1 mm and
not more than 5 mm between the rotor and the screen. .The
granular agglomerate is cracked by reciprocating the rotor
to give a granule. The rotor reciprocates at a tip speed
of, for example, not lower than 0.1 m/second and not higher
than 1 m/second, and not less than 30 complete
strokes/minute and not more than 300 complete
strokes/minute.
[0038]

The thus obtained grahule has a particle size of
substantially not more than 5 mm and may be used as a
product as it is. When the granule is processed into a

product including only the particles having the desired
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[0038] The thus obtained granule has a particle size

of substantially not nore than 5 nm and may be used

as a 30 product as it is. Wien the granule is

processed into a product including only the particles

having the desired 20 particle@ize described above

wWith high precision, a step in which the fine powder
contained in the obtained granule is renoved through,

for exanple, a sieve with an aperture of about 0.1 nm
tfR X imd e nayzbe deddedpdd akcessariyh Si1ifie peaoyedon, a step
fine powder. may.be reused as a startin terial. fo

b T RCE BN T AREn G B & N TR BRTT onl FOBRGPtorsd granule
grantémasve@Mesiclice) pfedueednpteor di NgidwetWeth an aperture
production nethod of the invention is adni xed wth,

o altPwk afmpl 1 at ¢ edi Hils UBRYabea2pdedel dffi mecafsary.

m xi n ti the gra c Sj,Li f.1h -
Mvent s Fanfech o PEUARLE RSk Bhfed s gotarting
trieaire 151 glar fr byhavep gbtiuot ibhemeghaduledr thenmposidriwion .

b ﬁgg?on 100 parts by weight of the resin. It is

s@e hcally not | ess than 0.005 part by 15 wei ght and

not nofies t ha R R t St  Brelekall Yahebrdi@ss to the
than 0.01 part by weight and not nore than 2 parts by

i afhic t i emetéfoer abfy thot Leysnthan 0191 ashritkesy with, for

}%§é§3%%62%]P@éﬁﬁ?é&aﬁhgg.% §§%%8§¥FW%hgh&’émﬁigfkarﬁﬁtig of

n-aresin "on contai ni'ng
grrenugadnu toanpesinpbed tabnt ke itheninvdnahenatoeshe, resin may
the resin is preferably a thernoplastic resin. Any
Ferale*argileabl BOFedisFhayBR tsekPBEsSt Ry weight of the

LI PRl ASLLARRES AW WM, aBy, PG i SHERE Wy k&L 4RP- of the
égﬁéxanples oP the thernoplastic resin |nclw¥?

pesioropyl Bneis specifically not less than 0€.005 part by
weight and not more than 5 parts by weight, preferably not
less than 0.01 part by weight and not more than 2 parts by
weight, more preferably not less than 0.01 part by weight
and not more than 1 part by weight, and the like.

[0040]

In a resin composition containing the granular
composition of the inventicon and a resin, the resin is
preferably a thermoplastic resin.

Any commercial available resin may be‘ used as the
thermoplastic resin without any particular limitation.
Examples o¢f the thermoplastic resin include polypropylene
resins such as an ethylene~propylene copolymer,
polyethylene resins {a high density polyethylene (HD-PE), a
low density polyethylene (LD-PE), a linear low density
polyethylene (LLDPE), and the 1like), a methylpentene
polymer, an ethylene-ethyl acrylate copolymer, an ethylene-

vinyl acetate copolymer, polystyrenes (polystyrenes such as
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resins such as an ethyl ene-propyl ene copol yner,

pol yet hyl ene resins (a high density polyethyl ene

(HD-PE), a |low density polyethylene (LD-PE), a |inear

| ow density polyethylene (LLDPE), and the like), a

nmet hyl pent ene 30 pol yner, an ethyl ene-ethyl acrylate

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

pol ystyrenes (pol ystyrenes such as 21

pol y(p- net hyl styrene) and pol y((x-nethyl styrene), an

acriyt @rintatii el st yreme) copandrer, pal aoynorhy st geene) , an
but adi ene-styrene copol yner, a_special acrylic rubber- .
ﬁﬁﬁ%%ﬂﬂ%qq4ﬁééﬁ9¥%%%ecopoF9H€}¥m§ﬁ'acryP&nitHQQ¥¥§Onltrlle"
Gl tQrd inateds ppl ved hy&@p@x%ggfneaweg'&%&, _AciMneNe-rubber-

but adi ene copol yner, and i ke), a chlorinated
ol rpettdnyl teniel e-as Pt gedl or oppenéymarehl or iamat ed aamblemitrile-

a, -pal.yvin chlori a_pol yvinylidene chloride, a _
FREARATHE  cBp RveLRvaRBRellphs | BREhpf ' o styrene
cpoldine achpdllya@Qresiaid a ppkyaceiré), a gaftedorinated
pol yphenyl ene ether resin, a polyphenyl ene sulfide

RS e Chey st smur @t ey Cllopepryanfede, @ phyesiaatessi pebber, a

r l e, t hyl ene h a :
S ene ¢2H B MR % & TR TR R e ? chloride,
paE trcarthoniat ereaipel yacrythyeena-pohysuldlangiola copolymer, a
pal yet her 15 et her ketone, . pol yet her. sul fone, an
e 50ty cer dro L TRSr haL B abFSE Lo o hyftnylene ether
RIRN0] Y MBI, p &1 $hheLPDENECSI £ide 2 RAIHPUL 8di @NByurethane, a

pol yi soprene, a butadiene/acrylonitrile copolyner, an
Echyaariedavet byl yestikacr yeai escoputy neramgae, taedolkethylene

al hyl ene resin ropvlen i_n _and 2 .
SRR Sat LB PR A8 SRR AT AR COREY the Like),
o Ipd ING-a sarcessaba b yyabdite, As vsegsherens, tEheolyether
pol ypropyl ene resin refers to a polyolefin containinq

G uctEtaN i PV frgthfone, © an aromatic polyester

resin, a diallyl phtharate prepolymer, a silicone resin,
1l,2~-polybutadiene, polyisoprene, a butadiene/acrylonitrile
copolymer, an ethylene-methyl methacrylate copolymer, and
the like. A polyethylene resin, a polypropylene resin and
a polystyrene are preferable because of their good molding
processability.

[C041]

As used herein, the polypropylene resin refers to a
polyolefin containing a structural unit derived from
propylene, and specific examples thereof include a
crystalline propylene homopolymer, a propylene-ethylene

random copoclymer, a propylene-o-olefin random copolymer, a

propylene-ethylene-a-olefin terpolymer, and a polypropyiene
block copolymer containing a copolymer component composed
of a propylene homopolymer component or mainly propylene

and a copolymer component composed of propylene and
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25 propyl ene, and specific exanples thereof include a

crystalline propyl ene honopol yner, a

propyl ene- et hyl ene random copol yner, a

propyl ene-a-ol efin random copol yner, a

propyl ene-et hyl ene-a-ol efin terppgol yner, and a

pol ypropyl ene bl ock copol yner contai ning a copol yner

conmponent conposed 30 of a propyl ene honopol yner

conmponent or mainly propylene and a copol yner
ed-ofepiopyl ene and 22 ethyl ene

nd/qr. a-olefin. [0042] |In the present invention,

pol ypropyl ene resin is used as the

thernﬁﬁla§$écp&%§b%ttfﬁ%éﬁ%Y@ﬁOp%h%%ee{eﬁbﬂyérﬂﬁ¥lgﬁe resin
used al one, or as a bl end of the two ki nds of

p@OﬂﬂedaaﬂnﬂhﬂsEﬁenmmphaﬁtetlnesmnkudéeap@u@nnmpylene resin

havi n t carbon atons su h but
P8t d AT, OF Eret nyt Sh6 el the, MiBokiage, or more.
qm®4quecene. Preferably, 1- 10 butene 1- hexene and

1-octene are exenplified. [0044] Exanples of the
propWEﬂ&mHi&ﬁeﬁfn1ﬂHﬂdGnDd@ﬁdhmemim@©Iaﬂ@kﬁfins having 4

e e P dorE BOFor FHET gt Sopr 51 ohaBEnERREne 1-hexene,

WmMEHH v119 GORod ey 1{@@€§$e Exagphegeebnthe preferably, 1-
propylene et hyl ene-(x-ol efin terpolyner i ncl ude a

M@ﬁeen ddigngnhe-angul epeteeepargnerenplified.
jene et hyl ene-I - hexene terpol yner, and a
gropflene 20 ethyl ene-I1-octene terpolyners. [0046] In

the polaxod eng birek ¢ YR -&Oopt &F hNG dfom  copolymer
copol ymer conponent conposed of a propyl ene

g/ rerpropylene-l-butene random copolymer, a propylene-
l-hexene random copolymer, and a prcpylene-l-octene random
copolymer,
[0045]

Examples of the propylene-ethylene-a-olefin terpolymer
include a propylene-ethylene-1-butene terpolymer, a
propylene—-ethylene-l-hexene terpolymer, and a propylene-
ethylene-l-octene terpolymers.

[0046]
In the polypropylene block copolymer containing the

copolymer component composed of a propylene homopolymer
component or mainly propylene and the copolymer component
composed of propylene and ethylene and/or a-olefin,
examples of the copolymer component composed of mainly
propylene include a propylene-ethylene copolymer component,
a propylene-l-butene copolymer component, and a propylene-
l-hexene copolymer component; and examples of the copolymer
component composed of propylene and ethylene and/or o-

clefin include a propylene-ethylene copolymer component, a
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conmponent or mainly propyl ene and the copol ynmer

conponent 25 conposed of propyl ene and et hyl ene and/ or

a-ol efin, exanples of the copol ynmer conponent

conposed of mainly propylene include a

propyl ene- et hyl ene copol yner component, a
propyl ene-1 - but ene copol yner conponent, and a

propyl ene- 1-hexene copol yner conponent; and exanpl es

of the copol ymer 30 conponent conposed of propyl ene

bt gneretanb¢oe - b=betefen i ntdligel guer component, a
ropyl.ene-ethyl ene c | yner conponent, a 23

BB S Gty R FERRERES o pot oo iBRponergmPgrent, @
Prapy enes-ed thy) Baee + 1 hexearet er pod el yeeaponetdmpdnent,, a
propyl ene-et hyl ene-I -octene terpol yner conponent, a

PSRN e 11 it epRe copePyhyFeConpgeiErtne Rt pr opy| dfeRylene-1-
e
ner

@mgﬁﬁﬁp cQ and ropyl W UHELNE ot
copoly Eggﬁggﬁgﬁt. e co%?%nt g'cfhe etﬁgﬁgﬁ% cctense
anfrymer d&hipdn&avi NngThet 8chZegdr BEN tALORE hiyl drlte and/or a-
copol ynmer conponent conposed of propyl ene and

alpfiiene hafoingy £ dief i1 | sadwd | @ iaem ool the 20mgpolymer

by weight. 10 [0047 les of the pal |
ST Bl yREI 56t £t RECPH SBBpof Jere FoRyBREn(2nd/ 0 @~
canposed Of usu Pl PPYEEHE chomopsl ¥oBr L weRIghILY,

propyl ene and the copol ynmer conponent ™~ conposed of
pdriddyl lene and et hyl ene and/or a-olefin include 15 a

propyl.ene- et hyl ene. bl Qck. copol.yner r opyl-ene) -
(pr opyEFXeannéQJI‘e?%yl e%fe) gﬁ%oeck gjébpl Ipyrr?ﬁﬁegrp? pr %)bplycf ene) copolymer

(qurapyd reiteg et hy| eBpoll vhktreremddroalc copmbysed, od a propylene
propyl ene) - (propyl ene- et hyl ene- | - hexene) bl ock

RAMET 20X ghabyl ¥nRY P BLBRSI 8RE- EDBUCORE)! Yiegeicomponent
SORRIYIES -0 R0oH1RY! MR S PRY £1Ek7 BEXBIE 9% e ude

gfrOey599ﬁeﬁbhﬁkﬁﬁﬁbn@prQ@N&@He-Qk@ﬂﬂgﬁ%xh-buéendbropylene)—
ock copol yrmer, "a
(@W%'&QWY%%?I ( er]éne-%ﬁFfﬁlerJ - a (propylene} -

(propylene—ethylene-1-butene) block copolymer, a
(propylene) - (propylene-ethylene-1l-hexene) block copolymer,
a (propylene) ~ (propylene~1-butene) block copolymer, a
(propylene) - (propylene-1-hexene) block copolymer, a
{propylene-ethylene) -~ {(propylene—-ethylene-1-butene) block
copolymer, a (propylene-ethylene) - (propylene-ethylene-1-
hexene) block copolymer, a (propylene-ethylene)-{propylene—
l-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-1l-butene) - (propylene-ethylene-1-hexene) klock
copolymer, a {propylene-l-butene) - (propylene-1-butene)
block copolymer, and a (propylene-1l-butene) - (propylene-1-

hexene) block copolymer.
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hexene) bl ock copol yner, a

(propyl ene- et hyl ene) - (propyl ene- 1-butene) bl ock
copol yrmer, a (propyl ene-ethyl ene) 25
(propyl ene-| - hexene) bl ock copol ynmer, a (propyl ene-| -
but ene) - (propyl ene- et hyl ene) bl-ock copol yrmer, a
(propyl ene- 1-butene)-(propyl ene-ethyl ene-1I -but ene)
bl ock copol yner, a

(propyl ene- 1| - but ene) - (propyl ene- et hyl ene-1 - hexene)

bl @48 ] copol yner,

a
ro ene-| -butene)-(pro ene- 1 -hutene) 30 bl ock :
ool yiier hEnd L (T opy PERLE EObut ST (51 BRyEReRYlene resin
hiexanedd bh §CknEOPREYIBH 1 adf ic[ @@48h, | B the,HLSEHe propylene

I nvention, when a polyﬁropylene resin is used as the

thiergepl @eef c resfdn, aheryspallvpierpiemd endlock  copolymer

Lkgcirﬁ%paoié(ﬂ% gggctg%g;log ocpéﬁ&%}%l?é oégmégg%ﬂgfr 2 propylene

alning t r conp CORpO

pranyt €here hoOpEbyNERE conMpatanly etropgilring propwleneccpolymer
and the copol yner conponent conposed of propglene and
MR andoresed| off nphapivAgne t end2 ebkpoanat omsd/or a-

z%f% {ﬁﬁﬁ§$§% HSE%QI?Egagége 5%@%@2%&%%%%%3%f§%iy used, and

n
copolyier  contalin ol nent

cegosetyptopypeapy e kharmpol yer e6ntBiAliyg the copolymer
propyl ene and the copol yner conmponent conposed of

FIOWARAR.  &PFRASRA eRE ahdPFOPIISIT | RORGPLAGTS L 0012 mainly
Read éﬁ%”§naSthgvéﬁﬁggg%ggagbmpgﬁg . +nf &t propylene

[00 e present Ion Is explained™in nore

deidni 4 tibyl é@nsn@f ot he-boklfewi rgvexgmal € amd carbon atoms is
conparative exanples. [0050] 20 <Material> In
Sl reeferzbi gl 18@flng starting materials were used.

Examples
[0049]

The present invention is explained in more detail by
means of the following examples and comparative examples.
[0050)
<Material>

In examples, the following starting materials were
used.

Component A (phenol anti-oxidant (1)): 3,9-bis[2-{3-(3~-t-
butyl-4-hydroxy-5-methylphenyl)propionyloxy}-1,1-

dimethylethyl]-2,4,8,10-tetraoxaspiro[5-5]undecane

“Sumilizer GA-80%~ "{manufactured by Sumitomo Chemical Co.,
Ltd.)
Component B (binder ) di-n-tetradecyl 3,37~

thiodipropionate “Sumilizer TPM®” (manufactured by Sumitomo

Chemical Co., Ltd.) (melting point: 51°C)

Component C: calcium stearate (manufactured by Shinagawa
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Conmponent A (phenol anti-oxidant (1)): 3,
9-bis[2-{3-(3-t-

but yl - 4- hydr oxy- 5- net hyl phenyl ) propi onyl oxy}-1,1- 25
di met hyl et hyl ] -2, 4, 8, 10-t et raoxaspi r o[ 5. 5] undecane
"Sumlizer GA-80(r)" "(manufactuyed by Sum tono
Chem cal Co., Ltd.) Conponent B (binder ):

di -n-tetradecyl 3,3 - thiodipropionate "Sumlizer
TPMr)" (manufactured by Sumitono 30 Chenical Co.
|Gk 1 qavel Irahgs oy n€o - 51TCEdCbnponent C. cal ci um

t fact d by, .Shi
e T pELeS 2 SRV, B e “1raatos
tyrd 552, aCH %&liﬁ’écﬁ"‘?ﬁ%ﬁ@ﬁ sphlte "Irgafos 168(r)"
(nanufagﬁuﬁé Conpoﬁent E: sodi um benzoate 5

Conpenenit FE: tsbdidmneepovdee "M cron Wiite 50005(r)"

(manuf actured by Hayashi Kasei Co., Ltd.) Conponent G ®,
r%ﬂmﬁrsarcﬁteF DHtraAG (auf eewded byMikgsaa @hdfiecal 50008

1 anphe ;1) To a 100
ﬁﬂf&%éﬁ%ﬁdH%g g@% %ﬁ%% EéS— ég nuf act ur ed
MﬁﬂﬁﬁhEbmkemjﬁﬂMﬂéﬂdMKQd“BHaFﬂCHg(mmﬁuﬁaéﬁﬁmed by Kyowa

&g}tal 9ht 15 kg) containing 1.3 kg (8.9 parts by
e bf IeHrponenton, 4t8-kg (26.8 parts by 15

j@t) of Conponent B, 35.7 parts by weight of
nponent D, 25.0 parts by wei ght of Conponent E and
AW grartes Dy meight of Conponent G Warm wat er havi ng

Che Iy h. head i ero e oty SIEATHY 8 Mag e Fafi  FS1o0
G gt pped | Byt hemkg@ Sl Xer, welten th@dsdmbestarting
(r)rratreervioalllusti()(r’loot:falStivgiig?l%:bl ?geskge)qwc%%etgllnqgghel 3 kg (8.9
parts by weight) of Component A, 4.0 kg (26.8 parts by
weight) of Component B, 35.7 parts by weight of Component D,
25,0 parts by weight of Component E and 3.6 parts by weight
of Component G,

Warm water having a temperature of 50°C was passed
through a jacket of the high-speed mixer, thereby heating a
stirring tank equipped in the high-speed mixer, then the
number of revolution of stirring blades equipped in the
inside of the stirring tank of the high-speed mixer was set
at 165 rpm (a blade tip speed of 6 m/second), and the
number of revplution of a chopper was set at 1500 rpm (a
blade tip speed of 10 m/second), and after that the high-
speed mixer was run for about 20 minutes under the
conditions described above.

In this way, 13.8 kg of a granular agglomerate (the
temperature of the granular agglomerate was 41°C at the end
of the stirring granulation) was obtained by stirring and

granulating the mixture containing the starting materials
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inside of the stirring tank of the high-speed m xer
was set at 165 rpm(a blade tip speed of 6 nfsecond),
and the nunber of revolution of a chopper was set at
1500 rpm (a 25 bl ade tip speed of 10 nf second), and
after that the high- speed m xejgwas run for about 20
m nutes under the conditions described above. In this
way, 13.8 kg of a granul ar agglonerate (the
tenperature of the granul ar agglonerate was 41C at the
eteiscBObed ehevetirring granul ati on) was obtai ned by
stirri a ranul ating the m_xture .containing the
starti hee meref apteSheiaaRiles AsveT s i Saced to an
odd @l Neslt §F anyafdc 2ggMERBI akgnidEs cadded] t @yan Fukae Powtec.)
oscillator (Mdel M--3 manufactured by Fukae Powtec.)
R PRt wihtly str &&F AT h WA tin dpefiltng8Pehnps. t hehgle the
t e t no, er
dome Eathi By Sams ARept | BEInSOE, AR SRS LMbErAture as
descaiiced beboeen a rotor and the screen in the

not less _than 1 mmand not. nore tha

U H CeFparalti® EPOERGTRGL o ke 16 of VAT GRe| REreen 2

ther s eCARAOEARI REreReLH PitHdIC 01 P1a¥8E §8E i Addd than 1
speed of 0.37 nfisecond and 110 conplete

SR okied / e urer dhihent Aemme mpbreateie awas Wepto fatthe rotor was
baut, .41
HEH LY 1O PEL et YA et Qg s o

and 48 sedpndsspnster of5 he7congiddesd desadi bed0 complete
above. In this wa t he granul ar aggl onerate was

c%faw‘_é%s/rﬁm%ahh%iaéeo%m FamperesUgieveas gektulad almost the
PR CofipRkEreT s JRSYS PIRPER TSR Thed) Pl gpet the
asd €1l B ©slr aRatolkkh@WEFor about 1 minute and 40 seconds under
the conditions described above.

In this way, the granular agglomerate was cracked
through the oscillator to give a granule (particle size:
not more than 4 mm, vyield: 100%, processing capacity: 8.3
kg/minute) .

The yield was calculated as follows:

Yield = (weight of granule obtained by cracking through
oscillator)/(weight of granular agglomerate added to
oscillator) x 100.

The processing capacity was calculated as follows:
Processing Capacity = (weight of granular agglomerate added
te oscillator)/(time required for processing).

Various production units were not damaged or broken
(specifically, deformation of the screen or the
reciprocating or revolving plates in the oscillator) by the
impact and contact load due to the granular agglomerate,

thus resulting in unnecessariness of repair and replacement
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Yield = (weight of granule obtained by cracking

through oscillator)/(weight of granul ar aggl onerate

added to oscillator) x 100. The processing capacity

was cal cul ated as follows: 25 Processing Capacity =

(wei ght of granul ar aggl onerat e7added to

oscillator)/(time required for processing). Various

production units were not damaged or broken

(specifically, deformation of the screen or the

dci peloeat pigdoc tiievol vitngt ®l at @biich t eonsedUertEby) led to
t 0. i.mpact, .and_cont L pad due to the granul ar

gé@%§%§%ﬁ%§ éﬁ%ﬁﬂ??ﬁ%ﬂ ?$§%V#§§Unnecessariness of

reyaizr) and repl acenent 27  of the production units,

whi ch consequently led to inprovenent of the

pESdIRi®/idly. [0052] (Exanple 2) 5 Starting materials

(total Ight - - nt aj ni - . (1Q. 7 r .

by vei ol chassanaih, FHOIRE, A 1B, k] Poraining

uBicghtg OFC Conpantnt bB, wBE.dhtpards Gympenght df 4.1 kg (27.7

Conmponent C, .39.7 parts by wei ght_ of onent and .

SEPENIY <y SR g of CBHREGRENT R her 8 Baded (B avelant of

RicgtrosRefd ¢ 10 30, Xerpa Mg Nhyateri d1avi 88 Eohppeiat Uh€and 3.7

of 50C was passed through a jacket of the high-speed

wiaters, BhevebghRestli fepreporsel t r Fnyetgnleddn ppedai frigh~speed

E¢E§§y gh-speed m xer, then the nunber of revol ution

of 'stirring bl ades equi pped in the 15 inside of the

stirrimant ank el therhhgh-sSpeefpairyenreasosetsocat J8S passed
rpm (a blade tip speed of 6 nmlsecond), and the nunber

éhncevd! @t iJBcldt o Ehppehighsspeedamnixsgo ithmredhy heating a
I i d of .1 seco nd, after .t hat_ the
BT il FRERS Py kb dl SEROM BRGyLbEEA Wik ddE then the

see®ds ghAdefevolution of stirring blades equipped in the

t

inside of the stirring tank of the high-speed mixer was set
at 165 rpm (a blade tip speed of 6 m/second), and the
number of revolution of a chopper was set at 1500 rpm (a
blade tip speed of 10 m/second), and after that the high-
speed mixer was run for about 1 minute and 20 seconds under
the conditions described above.

In this way, 12.9 kg of a granular agglomerate (the
temperature of the granular agglomerate was 41°C at the end
of the stirring granulation) was obtalined by stirring and
granulating the mixture containing the starting materials
described above.

The thus obtained granular agglomerate was added to an
oscillator (Model MF-3 manufactured by Fukae Powtec.)
equipped with a screen with 4 mm openings, while the
temperature was kept at about 40°C.

After it was confirmed that the clearance between a

rotor and the screen in the oscillator was not less than 1
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20 the conditions described above. In this way, 12.9

kg of a granul ar agglonerate (the tenperature of the
granul ar aggl onerate was 41C at the end of the

stirring granul ation) was obtained by stirring and

granul ating the mxture containigg the starting

materials 25 described above. The thus obtained

granul ar aggl onerate was added to an oscillator

(Model MF-3 manufactured by Fukae Powtec.) equi pped

wint fered sty eemone t hhdnnin npenichgs tewpidre tiiree of the rotor was

t erat ure_was kept at.about 40C 30 Aft it was

Ry CHISS hEBLr i BN OE it antsd B slefhop was set
sof eeqd i Riphe fscdd | aber WasNotmd assondanaad28 11MM complete
and not nore than 5 nm the tenperature of the rotor

Vi O ke At gt e t érd lehetReciop 4 ngeBpesatofet Heas kept at
r r se t iR, speed 37 co d
é%ﬁ%le%%ﬁestrﬁﬁiﬁééégﬁ% mﬁ?leg%ﬁeeﬁro J%? tggﬁggatﬁgét the
waess Kejpit@at ®asheusafert eperatureiastabexd, 2andafdrets under
that the  oscillator was run for about 1 m nute and 20

F ks t AeSebhbPEi BRSVBescri bed above. In this

way, tfe gianl ;@uraye}ggltﬁger?Egn\ﬁ@ﬁrcré‘&&fgmeEQEQUQ\baghecracked
oscillator to give a granule (granule size: not 10
dreoudtantbe npgcyl b tor 980594 Vpr ec gseinng ec dgaeintyle Eizze: not

[ : ' dyct | it 0t d d
S oo YoabrT B eph e | BROTREeRBus o RBRCFY: 9.7
thye/miact oy pcating or revolving plates in the

oscillator) by the 15 inpact and contact |oad due to
t he gréhid @S aggrosiisitdcd® URhES MEA tPAf idpmaged or broken

SESSRIDES? OIREORE I00 TeBkoTEY Yol or e
imgpricvenent ind ¢herprvoduchipvpiwtes in the oscillator) by the
impact and contact load due to the granular agglomerate,
thus resulting in unnecessariness of repair and replacement
of the production units, which consequently 1led to
improvement of the productivity.

[0053]

(Example 3}

To a 2500 L-volume high-speed mixer (Model FS-GC-2500J
manufactured by Fukae Powtec.) were added starting
materials (total weight: 336 kg) containing 30 kg (8.8
parts by weight ) of Component A, 90 kg (26.9 parts by
weight} of Component B, 35.8 parts by weight of Component D,
24.9 parts by weight of Component E and 3.6 parts by weight
of Component G.

Warm water having a temperature of 50°C was passed
through a jacket of the high-speed mixer, thereby heating a
stirring tank equipped in the high-speed mixer, then the

number of revolution of stirring blades equipped in the
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[0053] 20 (Exanmple 3) To a 2500 L-volunme hi gh-speed

m xer (Mddel FS-GC-2500J manufactured by Fukae

Powtec.) were added starting mnmaterials (total weight:

336 kg) containing 30 kg (8.8 parts by weight ) of

Conmponent A, 90 kg (26.9 parts 25 wei ght) of

Conponent B, 35.8 parts by weight of Conponent D,

24.9 parts by weight of Conmponent E and 3.6 parts by

wei ght of Conponent G Warm water having a

tigrpeteataf etlvé St)i)fwasgpae%doft Mheu@tigal—jsamleei mifxd¢hevas set

hi peed e t reb he t| 30 sti

eqtg|hépI|cS)eolorfl n{% X%{%‘F% %Be%@ F?ér?eﬂ?&c{? nt?g}& q?%e number
rceﬂ/ozre,xtcmntpéns@fral@@opbadeﬁaeqeempe@ |lr50td'|Q:p2r9 (a blade tip
inside of the stirring tank of the hig eed m xer

wiReadtof g 4em/ sprrra ) bl a@deita%telpe@aaéft emhdadorpeed mixer
t
T i WP HpoRt SEVALHGEER Bhgf: 1A EorRS S8ls Aescribed

afdcare t hat t he hi gh- speed m xer 5 was run for about 50

m nut e unger t he 005g|t| ons descri bed _above. In this
vay, k§iSt %PYr arularkGgQifondr SLEN Mg agglomerate (the

t h r S too he_end ,of
St rl% gr anuléat ?18%) Q’%a(%u avﬁagsg %y Isﬁitl r{fsl gcgh an%g%o of the
grtaintdt iatg ng greuliaxtivng conkdi nidigcd heedt ablyl Ngstirring and
materials described above. The thus obtained granul ar

Qgrg?%ta]treg waBeadHed 4 aRonba&NE P4t otrhe( VbEBF Eipge materials

R gl e, by Fukae Powtec.) equipped with a screen
with 4 mm openi ngs, while the 15 product tenperature

was képte dthuheolsbmbene@npeantliae asglatne\reteAﬁnitaesr ddded to an
%%%i atJPEdD&Q§ tﬁﬁFcéea&SQS ure% %y Fukae Powtec.)
equipped with a screen with 4 mm openings, while the
product temperature was kept at the same temperature as
above.

After it was confirmed that the clearance between a
rotor and the screen in the oscillator was not less than 1
mm and not more than 5 mm, the temperature of the rotor was
elevated, then the reciprocating speed of the rotor was set
at a tip speed of 0.37 m/second and 110 complete
strokes/minute while the product temperature was kept at
the same temperature as above, and after that the
oscillator was run for about 40 minutes under the
conditicns described above.

In this way, the granular agglomerate was cracked
through the oscillator to give a granule {granule size: not
more than 4 mm, vyield: 99.4%, processing capacity: 8.3
kg/minute) .

Various production units were not damaged or broken

{(specifically, deformation of the screen or the



10

15

20

25

30

rotor and the screen in the oscillator was not |ess

than 1 mmand not nore than 5 mm the tenperature of

the rotor was 20 el evated, then the reciprocating

speed of the rotor was set at a tip speed of 0.37

m second and 110 conplete strokes/mnute while the

product tenperature was kept at  the sane tenperature

as above, and after that the oscillator was run for

about 40 m nutes under the 25 conditions described
alEmignrdaa tince mmyrevabvgm@npﬂateagghOMBeabecmiiator) by the

cracked rou the scillator to give a nul e
(A a§$z§0 ng?% di iF 4t ﬂn]QV%e?aa ajpagylomerate,

RIHRGE SS 4101 {CRACE yumgeé)’esgﬁfﬂhQHEe)Jf @@E\é@ﬁ:‘ Q¥ replacement
production units were not damaged or

Cpectite cabkrpdugéfionmatimht of t Wb ishr eerprovequen8ly led to
r, I ti revoIV|n |afes in the oscillator)
ﬁéﬁhﬁﬂgﬁﬁ%ﬁgg%pa&gaé% ?t ba éydue to the granul ar

dggisoner ate, thus resultlng i n unnecessari ness of

repair and repl acenent  of the production units, which
&é%ﬂ&ﬁﬁﬁﬁ%%ﬁl@ﬁﬁ@ﬁﬂ% }hprovenent of the productivity.

[ 0054]r{ Conmparyat | e T _

hi gh- spee m'al)??tr ?“I\/DV?%%%%S- hjol(?h %ﬁ%%gcture(% b;@/f?u FS-100
Pamtuga ot umerce abged Emkmelrufowhhoraterwaks (tamdéd starting
wei ght.: .15 kq) .cqnt ai ni 1. 8. s by i ght
Sﬁf%ﬁﬁﬁgﬁknﬁgﬂtai Owﬁbggg6 8§%aq¥§ m& S %g (8.9
@@'ﬂl@eﬂﬂ/ Biei3htd pakt scoipyebapt PQf @on‘pqafnt 2B.8 parts by

parts by wei ght of Conponent E and 3.6 parts by
v@l@ht off @ﬂfmﬁﬁﬂt @, 157 varpenhsebyhaeiggtact Component D,

ﬁ?ﬁﬁﬁg%%eéskga (§ 5 ﬁqfﬁﬁg?négEnggna ba%kggr%f %y weight

ere
of Component G.

Warm water having a temperature of 50°C was passed
through a jacket of the high-speed mixer, thereby heating a
stirring tank equipped in the high-speed mixer, then the
number of revolution of a stirring blades equipped in the
inside of the stirring tank of the high-speed mixer was set
at 165 rpm (a blade tip speed of 6 m/second), and the
number of revolution of a chopper was set at 1500 rpm (a
blade tip speed of 10 m/second), and after that the high-
speed mixer was run for about 20 minutes under the
conditions described above.

In this way, 13.6 kg of a granular agglomerate (the
temperature of the product was 42°C at the end of the
stirring granulation) was obtained by stirring and
granulating the mixture containing the starting materials
described above.

The thus obtained granular agglomerate was allowed to

stand to cool to room temperature (30°C). After cooling,
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stirring tank equi pped in the high-speed m xer, then

the nunber of revolution of a stirring bl ades

equi pped in the inside of the stirring tank of the

hi gh- speed m xer was set 20 at 165 rpm (a blade tip

speed of 6 m second), and the nber of revol ution of

a chopper was set at 1500 rpm (@ blade tip speed of

10 m second), and after that the high- speed m xer was

run for about 20 mi nutes under the conditions

ddser islged catzonade 2bialsn kdedwaye Hh 6okgidflaaogr anMbael MF-3
aggl operate (the _tenperature of the, product was 42C ,
ﬁ%hqéghﬁﬂF%é FHeFu FrﬁQﬁf%ﬁa%u?%??gﬂﬁdmﬁétebﬁm%ﬁﬁfen with
by gt idgdmth@d granulating the mxture containing

the starting materials described above. 30 The thus

obt ai et eF ahlil afaggbofiracd wasatl toredterraneamdbegween a

;rgg ol Caf o%ée%grg%&#% (t%oec)%&fﬁ%f%;g%%iaglghﬁ;/%_l?}etshse than 1

onerate was a to an ©s

manudadt Hoed may - ukeen PEWRES . )t IRquPPRsrotiPifgSepeed of the
with 4 nmmopenings. After it was confirnmed that the
AYanéshetfeeria 35 FHP oSRERE t RE Er¥bnm/pagesnd and 110

QHGld AL A5 M@Se NOh thesschban, L ayrp a td?%'
nm the'?g%ipr%catﬁng é%eedebf %ﬂg? ?g?ggkagggget a gept at
ttilye spamd 0kEmMPe3?tmrsecandabntel I bktwekeshiditholié elevating

ile the product tenperature was kept at  the same |
%ﬁp:‘%eé??tﬁ‘ga%%r%b%teg@? F8§BF: aRehaatedl dhat r’@“el@sclllator
thes t erper abiaerof thike iyt itk af 485+ hBLdt hgbove. The
oscillator was run under the conditions described

AL SSTHY §rdeedsnhguEesk 3 nminutes. In this way,
Lne, BT PO 18 MR LSEEol UL e crackes
mirudran-ke mycibldtdhere weve mugyaguarul(granule size: not
%%%é”%ﬂggeg mm), but there were many granular agglomerates
which had not been cracked or regenerated from the obtained
granule by agglomeration. Although the yield was 99.5%,
the processing capacity was low, i.e., 4.5 kg/minute.
Various production units were damaged or broken
(specifically, deformation of the sCreen or the
reciprocating or revolving plates in the oscillator) by the
impact and contact load due to the granular agglomerate,
thus resulting in necessity of repair and replacement of
the production units, which consequently led to decrease of
the productivity.
[0055]
(Comparative Example 2)
A granular agglomerate obtained in the same manner as
in Example 1 was heated to 55°C, and was added to an
oscillator, while the temperature was kept at that

temperature. The oscillator was run in the same manner as
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whi ch had not been cracked or regenerated fromthe

obt ai ned granule by aggl oneration. Although the yield

was 99.5% the processing capacity was low, i.e., 4.5
kg/ m nute. Various production units were damaged or

broken 20 (specifically, deforggation of the screen or

the reciprocating or revolving plates in the

oscillator) by the inpact and contact |oad due to the
granul ar aggl onerate, thus resulting in necessity of
rl@paﬁxamberéplea@e&nalhttbﬁt the premiperabnranises, kdpchat the

caqnse uentl led to Crease 25 t prQ
SR et 19 BT e SymRORPRRuPar HeqFiRee nelted,
chidibegyén bHG1SaRRE IRV Slc BS gbﬁeE&@@@(iﬂ-w@E oscillator,
heated to 55C, and was added to an 30 oscillator,
R €QTRE SUsTier it LR WA REPtWAE FREPVEERPer at ure.
@%5 cillator was run in the sane manner as 32 in
éxanple 1 except that the tenperature was kept at the
sanme tHrpedat uiredagrabole CGonpbaepbtBinche dcadeding to the

nel t ed and bi gger ag r S were enerated
&ﬁﬁ%qnﬁtanveﬁﬁgggonseghb ﬁé A8 gr aRBFeNHAsY Fedlfs that
HeaRWRILdand [RQR0agkhe gﬁyﬁé¥ﬁéﬁ§nﬁk%dﬁ%Ql@% unlts, which

obt ained according to the present invention.
a@mtpéﬁseéecbndatiyeeflfrmcsttmtd dandges ahdad due to the

BN oL OB RenlLE) (BBBgicion i

garr@niumc@rd aggl osel arénwhegrihelgeantl arceanmesi tiefudesd, thus
prodyced by stirring granul ation, can be reduced, _thus
F@§M%ﬁ%ﬁ?|%PuHﬁ€€€§§§@FF@§§%ﬁofeEﬁPﬁlénd”F%pFﬁEéﬁﬁﬁﬁent of

¢he ﬂl%cﬂ[@@'ﬂ%'&ﬂl%'t%s ag f‘e5ﬁ§ﬂ|t’thtehelxﬁ;§%\9é’r§@ﬁf‘tof the

of the productivity can be realized
productivity can be realized.
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33 What is clained is: 1. A nethod for producing a

granul ar conposition conprising the steps of:

stirring and granul ating a m xture containing not |ess

5 than 3 parts by weight and not nore than 80 parts by

wei ght of a phenol conpound regpresented by the

formula (1): 0 (HOC2H4 X R n (1) wherein RL is an

al kyl group having 1 to 8 carbon atonms, X is an

n-val ent al cohol residue having 1 to 18 10 carbon

ahens itsptdlwriald@ icontai ning a heteroatom a cyclic

gr oup, het and cl.ic grou and n is

|ntegér of C% g%ﬁbtpfgéﬁcfﬂgn 20 éVi By compbsition
Weghti sang ﬁﬂg gggﬁgt&@n 50 parts by weight of a

binder to obtain a granular agglonerate; and 15

cr ackﬁrtgrtm@Qgraaﬁiu%rrarangawa@emmctar@eﬁﬁéﬁatlu@@g not less

I [ 0 of, qt N
TR 2 e, B e AL PR f PP BoE apor g BRrER"RY werane
d@Cal pheho It keeompgden dred ¢ p ngs ¢rot el , byhthelglﬁoamurlacl(llmg
machi ne equi pped with a separation mechani sm capabl e
recovering a granule 20 having a particle size of

e than 5 and a cracking nechanism to

a granul e. \2. The nethod according to daim 1,
bi nger has a nelting point of not |ower

gnd-Het 725 hi gher than 90C. 3. The nethod
ng to Caiynl, wherein the 34 separation
ch&ismis a s PEeQIQaving an openi ng.

wherein R; is an alkyl group having 1 to 8 carbon
atoms, X 1is an n-valent alcohol residue having 1 to 18
carbon atoms optionally containing a hetercatom, a cyclic
group, or a heteroatom and a cyclic group, and n is an
integer of 1 to 4, and not less than 20 parts by weight and
not more than 50 parts by weight of a binder to obtain a
granular agglomerate; and

cracking the granular agglomerate at a temperature
equal to or lower than the melting point of the binder and
equal to or higher than the temperature which is 10°C lower
than the melting point, through a cracking machine equipped
with a separation mechanism capable of recovering a granule
having a particle size of not more than 5 mm, and .a

cracking mechanism, to obtain a granule.

2. The method according to Claim 1, wherein the
binder has a melting point of not lower than 40°C and not

higher than 90°C

3. The method according to Claim 1, wherein the
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4. The method according to Caim1, wherein the

cracki ng nmechanismis a contact-type shearing

mechani sm 5 capabl e of cracking the granul ar

aggl onerate into the granule through a reciprocating

or revolving plate. 5. The nethqd according to O aim

1, wherein the phenol conpound is at |east one

compound sel ected fromthe 10 group consisting of
3,9-bis[2-{3-(3-t-butyl -4-hydroxy-5

sethaylathomy Meutepi iony | ioxyg -dsdeen neayhet Byl prendng,.10

- tetraoxaspiro[5.5]undecane, pentaerythrityl

t et raki s[ 3-

(3, 5-di.-t - briy| wednel oxyRReMMNPr @i 00akeh, BNd wherein the
triethylene glycolyl bis{3-(3-t-butyl-4-hydroxy-5- 15
ﬁé@ﬁwl@mnwybﬁaaﬁ@naw} a 6. CorHa Gfet HiRe cséﬂcﬁadqwtalechamsm

er fur

Fe e B LS R RS mirs (IR, Sl o e the
@2hnﬁQeMMﬂndugH¥b|ﬁ9@ﬂpfﬂ¢@ﬁ1@goup havohgifgd pdate.
carbon atons, Y is a single bond or -C2HACO2-, mis
an integer of 1 to 4, and Z is an mvalent al coho
residue havifg Sdihdd BN A OWE. 2Palm The RRidWGin the
according to aim1, wherein the binder is at | east
@ﬁ@n@dnmmptgei ets edtf Femsthengr ciprr@wondi seingted from the

n- dodec 3' -t hiodi propio e decyl e
grguﬂtnc ﬁﬁ%)”%%atep a%@gg? %?%c aaéc§F_§s§&i d=hydroxy-5
mbithddilphepivdnadpionyloxyi-1, 1-dimethylethyll-2,4,8,10-

tetraoxaspirof5-5]undecane, pentaerythrityl tetrakis[3-
(3,5-di-t-butyl-4-hydroxyphenyl)propionate], and
triethylene glycolyl - bis{3-(3-t-butyl-4-hydroxy-5-

methylphenyl)propionate}.

6. The method according to Claim 1, wherein the
binder is a sulfur compound represented by the formula (2):

(Rz=Y-5-C:H4CO) 2 (2)

wherein R, is an alkyl group having 12 to 18 carbon
atoms, Y is a single bond or -C;H4CO;-, m 1s an integer of 1
tec 4, and Z is an m-valent alcchol residue having 5 to 18

carbon atoms.

7. The method according to Claim 1, wherein the
binder is at least one compound selected from the group
consisting of di-n-dodecyl 3,3'-thicdipropionate, di-n-
tetradecyl 3, 3’-thiodipropionate, and di-n-octadecyl 3,3"-

thiodipropionate.



