1 METHOD FOR PRODUCI NG GRANULAR COWPOSI 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 (filed on April 3, 2009), the entire content of which is

i ncorporated herein by reference. 10The present invention relates to a

nmet hod for producing a granular conposition. Description of the Related Art
[ 0002] 15In order to prevent thernmal degradation and oxidation

degr adati on. COMPOSI L ok MBREELERNEORKANTLAY BoRpeasl carpound

properties. Such conpositions 20propértiesS aré genéra
anti - oxi dant properties for inparting antl-OX|dant for inparting
anti-oxi dant conpositions, and therefore,
Background of the Invention
Field of the Invention
5 [0001]
The present application is filed, claiming the Paris
Convention priorities of Japanese Patent Application No.
2009-90830 (filed on April 3, 2009), the entire content of
which is incorporated herein by reference.
10 The present invention relates to a method for

producing a granular composition.

Description of the Related Art
[0002]

15 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

20 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]

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

30
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a problem of dust scattering often arises, granular conpositions have been
proposed i nstead of the powder conpositions. [0003] 25Hi therto, as a nethod
for producing a granular conposition for inparting anti-oxidant properties,
for exanple, a nethod for producing a granule cluster as disclosed in

JP- A-2007- 161997 has been proposed (see JP-A2007-161997). 30 Summary of the
I nvention 2 [0004] When the granul ar conposition for inparting
anti oxi dant properties is produced by a stirring granul ati on nmethod,
however, a gg@sy] ar agglonerate in which granules 5adhere to each other may
sonetimes be produced, and it is not easy to obtain a desired granule.

[ 0005] Under sudfhen citfounstramoelams @mesulttiaf stai esgpadheing anti-

(O t h hed th . tion, 10[ 0006 That
e Che pr CCUnTaT b BAOPER (pFovi Hog FERELFAN oW ng: [SF-T6-09) B4 e hbthod

for producinglfo@) anglareeOMROSy 4001 4 AC LY BehelRe St BPSwRE chl3ptdfkidg and
granul ating a m xture containing not |ess
5 adhere to each other may sometimes be produced, and it is
not easy to obtain a desired granule.
[0005]
Under such a circumstance, as a result of studies, the
present inventors have reached the present invention.
10 [0006]
That is, the present invention provides the following
[1] to [7].
[1]1 A method for producing a granular composition including
the steps of:
15 ' 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):

wherein R; 1s an alkyl group having 1 to 8 carbon
20 atoms, X 1is an n-valent alcohol residue having 1 to 18
carbon atoms optionally containing a heteroatom, a cyclic
group, or a heterocatom 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

25 granular agglomerate; and
cracking the granular agglomerate at a temperature

equal to or lower than the melting point of the binder and



than 3 parts by weight and not nore than 80 parts by weight of a phenol
conpound represented by the formula (1): \ HOC2H4--CX \ (1) wherein Rl is an
al kyl group having 1 to 8 carbon 20 atons, X is an n-val ent al cohol residue
having 1 to 18 carbon atons optionally containing a heteroatom a cyclic
group, or a heteroatomand a cyclic group3 and nis an integer of 1 to 4,
and not |ess than 20 parts by weight and not nore than 50 parts by wei ght
of a binder to obtain a 25granul ar aggl onerate; and cracki ng the

granul ar aggl osgiat & Abrant GARPEr Bl &rRgudpbeaeird oMercr han itohe melding
poi nt of the binder and 3 equal to or higher than the tenperature which is
10C | ower thanthae WS tTPagEide ntoigit tHe BR%dRENAehr obiFP e rackRFAGKFZ hi ne

equi pped W th g, SERA aldPIHJRE hanis MaCaRakl e t9bn! 8RNI BA =14l e;havi ng
a particle size of not nore 5than 5 mm and a cracki ng nmechanism to obtain
a granule. [2JeqiiemBghcdd GEXOHE NP g 13, PRkEEeln ERé&ebiodderothagose

nel ting peint ofanof dowghat han - 40G rRNdebAEnDEANEL o td1AR1906. granule, [3]
The met hod according to [1] or [2], wherein the 10separation nmechanismis a
screen havi ng Bhl ofenitfihod 4gccpréingt hed [AécoFBERgL R otRmyPbrebihgs1]at o
[3], wherein the .cracking.mechani.sm ] agtst ype, s ry chani sm
capabl e of cr a%%tnlgngt WeOIQrtanou$a$étag%; "Zerrrgr a %ﬁ i %\é (g:t tal[”uhed gé]ogtﬁu*gg?%og% I a

reci procati ng ggecr.evol ving pl ate.

[3] The method according to [1] or [2], wherein the
10 separation mechanism is a screen having an opening.
[4] The method according to any one of [1l] to [3], wherein
the cracking mechanism is a contact-type shearing mechanism
capable of cracking the granular agglomerate into the
granule through a reciprocating or revolving plate.
15 [0007]
[5] The method according to any one of [1l] to [4], wherein
the phenol compound is at least one compound selected from
the group consisting of 3,9-bis[2-{3-(3-t-butyl-4-hydroxy-
5-methylphenyl)propionyloxy}-1, 1-dimethylethyl]-2,4,8,10~

20 tetraoxaspiro[5-5]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 any one of [1l] to [5], wherein
25 the binder is a sulfur compound represented by the formula
(2):
(Ry-Y—-S-C2H4CO) n—2 (2)
wherein R; is an alkyl group having 12 to 18 carbon
atoms, Y is a single bond or -CyH4CO,-, m is an integer of 1
30 to 4, and Z is an m-valent alcohol residue having 5 to 18

carbon atoms.



15[ 0007] [5] The nethod according to any one of [1] to [4], wherein the
phenol conpound is at | east one conpound sel ected fromthe group consisting
of '
3,9-bis[2-13-(3-t-butyl-4-hydroxy5-mnet hyl phenyl ) propi onyl oxyl-1, 1-di net hyl e
thyl] -2, 4,8, 10- 20t etraoxaspiro[5-5]undedane, pentaerythrityltetrakis[3-
(3,5-di-t-butyl-4-hydroxyphenyl) propi onate], and

triethyl eneglycolyl bi s(3-(3-t-butyl-4-hydroxy-5- nethyl phenyl)propionate).

[6] The met or dj t n t 5 r th blnder IS
a sulfur co oundgr%%tgggn e% %dg?‘%eq%oorajrl c}FIZ) f(\g? 2 C[:% CB”S

wherein R2 tilse mmwllgr@upléayt ngné2cbmpa>8ndasboﬁcabdrmf,ro)ﬁ ithe gﬁﬁd‘lgi e
bond or -CHACX2-, mis an integer of 1 30to 4, and.Z is an mval ent

al cohol resfHtie Halfihg & t od%LBnc‘é?ﬁ%ﬁyét ofs>’ ~EhipPPTRRiReEHSd ackiori ng
to any one @it fldedr [ 8] 37 WRRKBHA pl ?1@&1@1@@ 'a'?'nc@t dheﬁsECQBQeQquo}mjj' -~

selected fromthe group consisting o n- dodecyl 3, 3' -t hi odi propi‘onat e,
- nt € r ade@ylo@iFep hvwaier opi onate, and di - n-oct adecyl 3, 3' -
5thiodipropionate. Brief Description of the Draw ngs

Brief Description of the Drawings
[0008]
Fig. 1 1is a schematic view of a stirring granulator
10 used.in 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]
15 A: Stirring blade

B: Chopper

C: Jacket

D: Rotor

E: Screen
20

Detailed Description of the Invention

[0010]

The present invention relates to a method for

producing a granular composition for imparting anti-oxidant

25 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):



[ 0008] Fig. 1 is a schematic view of a stirring granul ator
10used in exanples and conparative exanples; and Fig. 2is a
schematic view of a cracking machi ne used in exanples and conparative
exanpl es. [Brief Description of the Synbols] [0009] 15A: Stirring bl ade B:
Chopper C. Jacket D. Rotor E: Screen 20 Detailed Description of the

I nvention [0010] The present invention relates to a nethod for
produci ng a granul ar conposition for inparting anti-oxidant 25 properties,
whi ch contains a phenol coppound capable of inparting anti-oxidant
properties Andya binder, in which the phenol conpound is a phenol conpound
represent ed by e formula (1): wherein Rl is an al kyl group having
1 to 8 carbon”at\ang, X is an n-val ent al cohol residue having 1 to 18 carbon
atons opti onal 1y ‘tQ£ﬂ g a,heteroatom a cyclic group, or a heteroatom
and a cycli\c group I an integer of 1 to 4, the nethod conprising

the steps X %errlng and
1

(1)
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 heterocatom, a cyclic
5 group, or a heteroatom and a cyclic group, and n 1is an
integer of 1 to 4,
the method comprising 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 the phenol
10 compound and not less than 20 parts by weight and not more
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
15 10°C 1lower 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]
20 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 dgroup, an i-
25 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.



granulating a m xture containing not less than 3 parts by wei ght and not
nore than 80 parts by wei ght of the phenol 10 conpound and not |ess than
20 parts by weight and not nore than 50 parts by wei ght of the binder to
obtain a granul ar aggl onerate; and cracking the granul ar agglonerate at a
tenperature equal to or lower than the mélting point of the binder and
equal to or higher than the tenperature which is 15 10C | ower than the
mel ti ng point, through a cracking machi ne equi pped with a separation

mechani sm capabllen O{hé egg\feglilggn@egr asgulig t@ga"iorg—%aalé%a{tg égPé%Lz[qrﬁ%Huot

nmore than 5 nm ‘and a crackin Hanl sm tain a granu 20The

phenol conmpoitnichd si the phenotbeonposns, repf esentedcbytbhe Boh@itled dalbom
In the formula (1), Rl iis an al kyl group having 1 to 8 carbon ataons.
Exanpl es offtHL Bl Ry[CYGldGp FefMhg 1 P IeT boh dTensn TR edE & Lrstial

group, an ethylg @ ogpyi A - 2> g[%%%o%r 0o &,  RYLN n%;?“@on@a%hpea”tyl

group, and a toctyl group. A net group and a t-butyl group may be
pref erabl y hexemgldtfdredandgor a cyalide droupl aiftlpdg is aresida entt

| cohol i_.due . havi 1.t 8 bon . , Whi ch t ai h t
andl o7 & oye I EXNfEiles Of T KaPent PR EORbY CPEL LN W NG 1 Lo

18 carbon at@Euarhich mMayo-cond ai N ad eé enpat 9hhgReLQk @GN GH2G agraoum -
i nclude a residue of triethylene glycol, a residue of pentaerythritol, and
a residue dfetd;@Esg{ilydidbietbgtalenydr dxyeehyfihe2 off 8p&@taerythritol

tetraoxaspi ro[ 5. 5] undecgne. A residue of pentaerythritaol and a residue of
3, 9-bi s(1, B me? hyf-eﬁ-lén‘z‘&r oRfet hyt ?b]i@(g{ ﬂT%}TéFBé’%Fg&Z‘é{ PryEdgMindecane

f i f.] : in, t "al I ' . f
o a0 bup At o T e TR aes e dbnol B0 BERIARH” 1
formul a (1llexemplsi fired Nt eger uetdl he@edn,prigferadl yoRodr résido00kfers
Speci fic exanpl es of the phenol conpound include 3, 9-
bi s[ 2- { 3- (3% FhHEPHRL-HY d¥HXGH 51 et hYFPPERYI § pPBpPBngFokp- alcohol.
1, 1-di met hyl et hyl] - 2,4, 8£1@mbeLr agxEsP) §0L% Skundenargebmebii ng pobNt, 110

to 130C), pentaerythrityl tetrakis

(3, 5-di -t - puteflerdiwdrdyomhienyl ) propi onate] (nelting point: 110 to 1300,
and gri et hyl ]gl ycolyl bis{3-(3-t-butyl-4-

hydr >?y-5- 4@% phenyl ) propi onate} (nelting point: 76 to 79C)

Specific examples of the phenol compound include 3,9-
bis[2-{3~(3-t-butyl-4-hydroxy-5-methylphenyl)propionyloxy}-
1,1-dimethylethyl]-2,4,8,10-tetraoxaspiro{55]lundecane
(melting point: 110 to 130°C), pentaerythrityl tetrakis[3-

20 (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]

25 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 used herein, the “melting point” refers to a
temperature measured in accordance with JIS K 0064.

30 [0014]



[ 0013] 25Exanpl es of the binder include conpounds having a nelting point of
not | ower than 40C and not hi gher than 90C, preferably not |ower than 40C
and not hi gher than 60C. As used herein, the "nelting point" refers to a
tenperature neasured in accordance with JIS K 0064. 30[0014] 7

Exanpl es of the typical binder include partial fatty acid esters of

pol yhydric al cohols, fatty acid am des, and sul fur conpounds represented by
the formula (2): (R2-Y-S-C2HACO) m Z( 2) wherein R2 is an al kyl group

having 12 to 18 r t n d ;) Hﬁ% i

integer of 1 to%%n%%%é C?gsgﬁlgm éna!tl a ﬁg? re5|l&1ue avi ng t]‘fcs?ltiC
carbon atomgidlhestsadd ust cpa:rmghydmbeprleshnﬂesd e tte dordubdai), ared
preferably used 10l n the formula ( alkxkagzgyp having 12 to 18

carbon at of8! I G wTdS hree%q%iﬁn%?%@y h%}?l? nﬁoﬁlﬁ carbon at ons

include a lauryl ggroup, cgupe) styl grqup, a palmtyl group, and a stearyl
group; a lauryl group a nyrlstyl group and a stearyl group nmay be
pref eGabl y 15exe~ﬁr{$lrla‘uredRz InSt laen f@]rkml ag(CQ)lp Y wing siAglte bbhdcarbon

- C2HACCR- rYBO'xns gal[ ];sorn a lg?z cling)n al C%{‘]?OFB} val %n&s.{.ﬂaﬁo gteg%%I dye ,

having 5 t &8 %a 2resl dud" “refers-to a group

in which Htes 4,envedzf remaeH ofvd hen20al eoholl. residucExanples sftbhas
mval ent al cohol residue havi ng 5 to 18 carbon atons include a laury
al cohol resieddon aakpipst yl Hicolsl fvgsi GEBPOHNESI nf ¢pTeafebRel %sutdl?e a

stearyl al gaiygh, esidue - ans & e aeryt byl tyl al cohol

10 In the formula (2), R, is an alkyl group having 12 to
18 carbon atoms. Examples of the alkyl group having 12 to
18 carbon atoms include a lauryl group, a myristyl group, a
palmityl group, and a stearyl group; a lauryl dgroup, a
myristyl group and a stearyl group may be preferably
15  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

20 alcohol.

Examples of the m-valent alcohol residue having 5 to
18 carbon atoms include a lauryl alcohol residue, a
myristyl alcohol residue, a palmityl alcohol residue, a
stearyl alcohol residue, and a pentaerythrityl alcohol

25 residue; a lauryl alcohol residue, a myristyl alcohol
residue, a stearyl alcohol residue, and a pentaerythrityl
alcohol residue may be preferably exemplified.

[0015]

Examples of the binder include di-n-dodecyl 3,3'-

30 thiodipropionate (melting point: 40 to 42°C), di-n-
tetradecyl 3,3’-thiodipropionate (melting point: 49 to



25 residue; a lauryl alcohol residue, a nyristyl alcohol residue, a stearyl
al cohol residue, and a pentaerythrityl al cohol residue may be preferably
exenplified. [0015] Exanpl es of the binder include di-n-dodecyl
3,3"- 30t hi odi propionate(nelting point:40 to 42C),di-n- tetradecyl
3,3 -thiodipropionate (nelting point: 4980 8 54C), di-n-octadecyl
3, 3" -thiodipropionate (nelting point:
65t 067C) , andpent aeryt hrityl tetraki s(3- dodecylthiopropionate) (nelting

en .a ul.ar

int: ab C 001 iti i d d di
Do The prodtiels onHethol GHame pPegant T oS SRESBHohRFe o dmBd LHigr rlireY &' 19
cont ai ni ng 4ot IQ§§ thq?rQ:partsdQ¥ “e'gﬁén@ﬁgrQEBrT?&? thaQig}%¥y§§3by

n an

wei ght of the phenol conpound an ot less t and not
nore than RS iiepddh e ghd) oflmé heiRhngeinks §bbﬁ|‘ced6a®¢ granul at ed.
Preferably, a m xture containing not |ess than 3 parts by wei ght and not
more than @&t s by wei ght of the phenol conmpound and not |ess than 20

parts by wei ght and not nore.than 50 s by Juei ht of he bln er, nore
et erhbl . a il Qlit o FReired n At hat t FalY 1 Ehat b fled c8poRatain Bha

not nore thare 50rpantsiby weitglud obrt h@@hpﬂ@teﬁ@mm@@du nohlre%S tahan
20 parts by melght and not nore than 30 parts by weight of the binder, is
stirred andigiaifia trtaining no?héeﬁﬁxﬁﬂfq%ﬁlﬁﬁEﬁsthé BREABE Eddhoid and

the bi nder , 2QcqR{ A Wf&é‘rﬁ{e%??éi‘&ﬁt b$ Hﬁ@ﬁ}bh&n&ﬁo@oﬂl Sur LR not
preferably fron12 1to I xture may contaln at | east
one additiVeselBurred2® roarasnbyt meliighihgrayent, mophosphor 89 eamicurisy f or
10 weight of the binder is stirred and granulated. Preferably,
a 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 50 parts
by weight of the binder, more preferably, a mixture
15 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,
20 contained in the mixture, 1is usually from 4:1 to 1:5,
preferably from 2:1 to 1:4.
[0017]
The mixture may contain at least one additive selected
from a neutralizing agent, a phosphorus compound for
25 imparting anti-oxidant properties, a hindered amine light
stabilizer, an ultraviolet absorber, a metal socap, an
antistatic agent, an anti-blocking agent, a pigment, a
flame-retardant, a filler, a nucleating agent, a lubricant,
a plasticizer, a processing aid, a foaming agent, an
30 emulsifier, a gloss agent and a phenol compound for

imparting anti-oxidant properties other than the phenol



25 inparting anti-oxidant properties, a hindered amne |ight stabilizer, an
ul travi ol et absorber, a nmetal soap, an antistatic agent, an anti-bl ocking
agent, a pignent, a flane-retardant, a filler, a nucleating agent, a

| ubricant, a plasticizer, a processing aid, a foam ng agent, an

30enul sifier, a gloss agent and a phenol Sconpound for inparting

anti-oxi dant properties other than the phenol 9 conpound of the invention,
so long as the effects of the invention are exhi bited. The amount of

the additives used.is.preferably from3_to.77%b i.ght pr.ef bly
from10 to oﬁéu%e§5hgﬁe5 ght ?&ﬁo%ﬁe?éréﬁgvff%%ﬁﬁb 1%;é%g§%yo§e§%%?,
based on t hevteat@lomedghtesafith heedi xt ure contai ning the phenol conpound and

t he bi nder, . Typi cal exanpl es of the additives are shown in the

fol | owi ng. 10[ 00%® ¥MREaPfzrRg AGEHtSves usqguts aPFefapeRI¥NtET Buch as

synthetic Rydroialey Les: AL Urabe by L1§ 2PdnCabCtBMBXdLXidEignt,
<Phosphor ursh%oﬁipoukﬁ% erolré}?énpaxﬁ%?%ggi%?f%u gantggr operties> QX \A%elght

15Phosphor usartthenxpdafiesaioth dsbmi 2,4 d6SE- by weight, based on the

but yl phenyl) phasphi t e(rel ti poi.nt: 183 to ,187C

bi s{ 2, 4- di tz&tﬁ(j]t Wephiéﬁll ?%eﬁgﬁewrteolcd%fb%ls’“p 19 et PEnBIEPRg compound
poi nt : 160t GkRPD@hditsiidid- di -t - but yl-4- net hyl phenyl ) pentaerythritol

di phosphite (nelting point: o .
20237t 02380) , bi s{yRisai - edayrpeeny?§ péicacrJehEivgp are shown in the

following.

10 [0018]

<Neutralizing Agent>

Neutralizing agents such as synthetic hydrotalcite,
natural hydrotalcite and calcium hydroxide.
<Phosphorus Compound for Imparting Anti-Oxidant Properties>

15 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°), bis (2, 6-di-t-butyl-4-
methylphenyl)pentaerythritol diphosphite (melting point:

20 237 to 238°C), bis(2,4-di-cumylphenyl)pentaerythritol
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)propoxyl-2,4,8,10-tetra-t-

25 butyldibenz([d, £][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

30 to 92°C).



di phosphite (nelting point: 221 to 230C), tetrakis(2,4-di-

t - butyl phenyl) -4, 4' - bi phenyl enedi phosphoni te(nel ti ng

poi nt: 75C), 6-[ 3-(3-t-butyl-4-hydroxy-5-

met hyl phenyl ) propoxy] -2, 4, 8, 10-tetra-t-

25but yl di benz[ d, f][ 1, 3, 2] di oxaphosphepi n(rfel ti ngpoi nt: 115C),

bi s(2, 4-di - cunyl phenyl ) pentaerythritol di phosphite,
tetrakis(2,4-di-t-butyl phenyl)-4,4'-bi phenyl ene di phosphonite (nelting
point: 75 tqbéﬁ , and bis[2,4-dit-butyl(6-nethyl)phenyl]ethyl phosphite
(nmelting point: 89 30to 92C) 10 (0019] <H ndered Am ne Light Stabilizer>
H ndered amMmindeéegdd stobelLzghs sushidszbirs(2, 2, 6, 6-
tetranethy1-4-pi§er|dyl sebacate (nelting point: 81 to 586C)

bis(2,2,6, 6-tetr $RAd 4%95&#&9@)%&@ Tl 22155 gSUERY raérré%lrﬁ/fr@rp@rp%r. dy|

"Ethacry“£5%&f§ﬁéﬁﬂ§ﬂlﬁu% eP8&)1) 88Hacate  (melting point: 81 to
poly[{6-(1,1, 3, 3-tetTanet ?buty )am no-1, 3,5-tri azi ne-

2, 4-diy 1} { (&°2,)6, 6bt et(panethyLtétpiaperdropfl4-mpinodrild @) ester, 2,2,6,6-
hexanethylene{(2,2,6,6-tetranethy|-4-piperidyflinino}l.10(ne!ting poi nt : .
100 to 135Q)eip@aihylt4rpiporedyhbsetbecsylate (WalktbiviolreiabsobB&Es, such

as 2:vr oy &-n; ool YLty Pazophenons (L L9 1Ralitio N0t 4T 1hAn, 4500
2,4-diyl}{(2,2,6,6~tetramethyl-4-piperidyl)imino}-1, 6-
hexamethylene{ (2,2,6, 6-tetramethyl-4-piperidyl)imino}]

10 (melting point: 100 to 135°C).
[0020]
<Ultraviolet Absorber>
Ultraviolet absorbers such as 2-hydroxy-4-n-octyloxy
benzophenone (melting point: not lower than 45°C), 2-(2H-
15 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
péint: 127°Cy, 2-(3-t-butyl-2-hydroxy-5-methylphenyl) -5-
20 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>
25 Metal soaps such as fatty acid metal salts, e.qg.,
calcium stearate.
[0022]
<Antistatic Agent>
Antistatic agents including quaternary ammonium salt

30 type cationic surfactants, betaine type ampholytic



15 benzotriazol -2-yl)-4,6-di-t-pentyl phenol (nelting point: not |ower than
77C), 2-[4,6-bis(2,4-dinethyl phenyl)-1, 3, 5-

triazine-2-yl]-5-(octyl oxy)phenol (nmelting point: 87 to 890,

2- (2- hydr oxy- 5- et hyl phenyl ) benzotri azole (nelting point: 1270),

2- (3-t-butyl-2-hydroxy-5-net hyl phenyl)-51120chl or obenzotri azole (nelting
point: 137C), and 2,4-di-t-

but yl phenyl 3, 5-di -t - buty1- 4- hydr oxybenzoate(nelti ng point: 192C) [0021]

<Metal S 25Met al h t id t al ; | Ci
Vel al| ooz, SN oL secehavchy el ol il Mgl el tec e pc el m

i ncl udi ng quat B3R Vs Pt At S ad tcB04y per tak i onbamiaer Badttant $deetraianst ype
anpholytic 11 surfactants, al kyl phosphate type anionic surfactants, and
cationi c sAHERS aftst8uch A IFt ey v e L§ar t SUASISaY yaBrP e SIS,

tertiary am g@ﬂl' : T am ne salts and pyridine derivates;
k an%(zms%::{ﬁé as %E%(?

5anionic surfa ated oils, soaps, sulfated ester oils,
sul f at®ed am de cdisgnsul fatethastrrs sauch ofasnl efuilfsitddt o lad colfglarsul f at e

cster sal Loy Phivly L iahe soter, spbisy latiy e 3l publonal e,
sul f onat es,s g phpsphatensal ttstty alcohol sulfate ester salts, alkyl
sulfate ester salts, fatty acid ethyl sulfonates,
alkylnaphthalene sulfonates, alkylbenzene sulfonates,
10 succinic acid ester sulfonates, and phosphate salts;
nonionic surfactants such as ethylene oxide adducts
with a partial fatty acid ester of a polyhydric alcohol,
ethylene oxide adducts with a fatty alcohol, ethylene oxide
adducts with a fatty acid, ethylene oxide adducts with a
15 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
20 derivatives and imidazoline derivatives.
[0023]
<Anti-Blocking Agent>
Inorganic anti-blocking agents such as aluminum
silicate, synthetic silica, natural silica, zeolite, kaolin
25 and diatomaceous earth; and organic anti-blocking agents
such as cross-linked polymethyl methacrylate.
[0024]
<Pigment>
Pigments such as carbon Dblack, titanium oxide,
30 phthalocyanine pigments, quinacridone pigments,

isoindolinone pigments, perylene or perynine pigments,



noni oni ¢ surfactants such as ethyl ene oxi de adducts with a partial fatty
acid ester of a polyhydric al cohol, ethylene oxide adducts with a fatty

al cohol, ethylene oxide adducts with a fatty acid, ethylene oxide adducts
with a 15 fatty amino or a fatty acid am de, ethylene oxide adducts with
an al kyl phenol, ethylene oxide adducts Weth a partial fatty acid ester of
a pol yhydric al cohol, and pol yethyl ene glycol; and anphol ytic
surfactants such as carboxylic acid 20derivatives and i m dazoli ne

derivatives,,: ti - Bl.ogki Age r i nt i.- ing
agents suc%wégggﬁﬁhézﬁkéﬂfﬁ%éﬁ%gﬁéyntﬁ%%?EOEYFFég? %2?5?% s?ﬁ%ﬁ%ﬁgg}
zeolite, kaddbixaz2%and dpatoratequs efnshd anddimaganmi ¢ antgmadtocki ng aagent s
such as cross-1.inked pol ynet hyl nethacrylate. [0024] <Pignent>

Pi gnents s @W%%?%ﬁ%4§i?%% g% % Sni um oxi de,

30pht hal ocyamiegpi gnent s, qui nacri donepi gnents, isoi ndolinone pignents,
peryl ene or perynine pignents, 12 qui nophthal one pignents,

di ket &pyr r slEG-apyerReit@ysiagnent s, di oxazi ne pignents, fused di sazo pignents,

and benZInldazokq%%éyéggg¥&3n4§0%§&*l as decabromobiphenyl, antimony

trioxide, phosphorus flame-retardants, and aluminum
hydroxide.
[0026]
10 <Filler>
Fillers such as calcium carbonate, silicates, glass
fibers, talc, kaolin, mica, barium sulfate, carbon black,
carbon fibers, zeolite, metal powders, and metal oxides.
[0027]
15 <Nucleating Agent>
Nucleating agents such as an Na salt of a-naphthalene

sulfonic acid, an Mg salt of oa-naphthalene sulfonic acid, a

Ca salt of a-naphthalene sulfonic acid, an Al salt of a-
naphthalene sulfonic acid, an Na salt of 8-aminonaphthalene
20 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
25 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
30 diphenylacetic acid, an Mg salt of diphenylacetic acid, a
Ca salt of diphenylacetic acid, a Ba salt of diphenylacetic



5<Fl ane- Ret ar dant > Fl ame-retardants such as decabronobi phenyl ,
antinony trioxide, phosphorus flane-retardants, and al um num hydr oxi de.

[ 0026] 1O0<Filler> Fillers such as cal cium carbonate, silicates, glass
fibers, talc, kaolin, mca, bariumsulfate, carbon black, carbon fibers,
zeolite, netal powders, and netal oxidesl3[0027] 15<Nucl eating Agent>

Nucl eating agents such as an Na salt of a-naphthal ene sulfonic acid, an My
salt of a-naphthalene sulfonic acid, a Ca salt of a-naphthal ene sulfonic

acid, an Al t ofzga nap?ihalegglgulfo ' acigi%ﬁg%g?aégkgcof acid,

8- am nonaphthal’ene sul foni c aci an sal zenesul foni ¢ "aci d,

an My sal t pofertydnvzierasut fardtci@ci d, sacich salt af benZenesul fsalitc aci &hf an

Al salt of engspesulfonic acid, a Ca salt of 2,5- dichlorobenzenesul fonic
t

acid, an My Bret byl gt or obe sul forfit aci d'@ a CaS&%t of ©f
m xyl enesulfa g a3 @g) thodli M saldcof, m xylgnesul hgpi ¢ addle benzoie
acid (rmelting point: 122C), p-isopropyl benzoic acid, o-t-butyl benzoic
aci d, -t - iepidehzwithwaast honopheayidcetic acid (&eltingspditnt: 770,
di phenyl acetic acj.d nLi salt, Al salt or Na_salt gf diphenylacetic_acid,
an Na salt ¥6 qg;ﬁﬁﬂﬁg% %ﬁ%ﬁ?%cacid,a%hdhg sal £ of dgﬁhenylggéfic acit, a
Ca salt of ptigpharyimoettxadst i adBa,sabhh ofg disphenybaceitithaldc acid,
aci d, anAl sal t of di phenyl aceti caci d, phenyl di net hyl aceti caci d, anLi sal t of
succinic acid (melting point: 185°C), an Li salt of
succinic acid, an Na salt of succinic acid, an Mg salt of
10 succinic acid, a Ca salt of succinic acid, a Ba salt of
succinic acid, glutaric acid (melting point: 95 to 99°C),
an Li salt of glutaric acid, an Na salt of glutaric acid,
an Mg salt of glutaric acid, a Ca salt of glutaric acid, a

Ba salt of glutaric acid, adipic acid (melting point: 151
15 to 153°C), suberic acid, an Li salt of suberic acid, an Na
salt of suberic acid, an Mg salt of suberic 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
20 salt of sebacic acid, diphenylphosphinic acid (melting
point: 193 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
25 diphenylphosphinic acid, an Li salt of 4,4’ ~
dichlorodiphenylphosphinic 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
30 dinaphthylphosphinic acid, a Ca salt of
dinaphthylphosphinic acid, and an Al salt of



phenyl di net hyl aceti caci d, anNasal t of phenyl di met hyl aceti caci d, anMgsal t of
5phenyl di net hyl aceti caci d, aCasal t of phenyl di net hyl aceti cacid, a Ba salt of
phenyl di met hyl acetic acid, an My salt of phthalic acid, succinic acid
(rmelting point: 185C), an Li salt of succinic acid, an Na salt of succinic
acid, an My salt of 10 succinic acid, a @& salt of succinic acid, a Ba salt
of succinic acid, glutaric acid (nelting point: 95 to 99C), an Li salt of
glutaric acid, an Na salt of glutaric acid, an My salt of glutaric acid, a

Ca salt of %iﬁ%ﬁﬁéﬁ%g§ﬁ9$%§i§§ng£589f glutaric acid, adipic acid (nmelting
0 , Sube ,

poi nt: 151 ric aci an Li salt of suberic acid, an Na
salt of subgrtdzsmrcid, an My salt of suberic 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<baci OB Edanifg salPasf188habd 1abkd dag tea EEQRe G ies

sebaci ¢ acighh@h MarR0c8al bhofiosebarbuati 8 dhahenylsphesphii g aglid
(nmelting point: 193 to 196C), an Li salt of diphenyl phosphinic acid, an Na
salt oF di phenylPhozphi pdmpaginds oK sabaréfindi phénylophickphi mmoritdiea Ca
salt of diphenyl phosphini cpd, .an_ salt _of di phenyl sphinic acid, an
A salt of DLk Teryl pRocsh: it & aBr e eI o PyaoRr S AR A £ 4

d!ChlorOd!Qﬂﬁﬁw* 1 NhErathde 3ﬂeW%i%%|F09%t4ﬁ%dt lower than. 130°C),
di et hyl di phenyl phosphi ni ¢ aci d, di napht Ayl phosphinic acid, an Li salt of

di napht hyl phoklphi 2rileydcogy-an5SNdisatpenfydphaphtilheltplyddptii, icliadid, an My
salt of 30di napht hyl phosphi ni caci d, aCasal t of . .
di napht hy| pHIsphiRhaet d, FEFAHALSal t 6re1E9ngi ndht iyl phdddhthi c aoi 3.2~

[ 002 <Phengol und, f or t kng. Ant |- Oxihdant, Br. L] n
the Fhbnol COMoLnE of 1hE FEEB8at °T Aokt Pony SRl Rt g e

i mparting apidroxiganpophepertisgs steh aasec), tris(3,5-di-t-butyl-4-
2-t-butyl-6-(3-t-butyl-2-hydroxy-5-nethyl benzyl)-4- nethyl phenyl acryl ate
(el ting pdiydroxngtehoperisbanpad30&re (melting point: 218 to 223°C),
2-[1-(2-hydroxy-3,5;di-t-pentglphengflethyl]-4,6-di-t entykphenyl
acrylate(rmﬂ¢3¢&f%ﬁﬁ?ﬁ41&9%ﬂ? 133ghydroxy=2, 6-dimethylbenzyl)-I, 3, 5-

triazine-2,4,6-(1H, 3H, 5H)-trion (melting point: 159 to

15 162°C), 2,2’ -methylenebis (6-t-butyl-4-methylphenol)
(melting point: not lower than 128°C), 4,4'" -
butylidenebis (6-t-butyl-3-methylphenol) {melting point: not
lower than 209°C), 4,4’-thiobis(6-t-butyl-3-methylphenol)
(melting point: not lower than 160°C), n-octadecyl-3-(4-

20 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).

25 [0029]

When a granular composition 1is produced according to
the production method of the invention, as described above,
first, the mixture containing not 1less than 3 parts by
weight and not more than 80 parts by weight of the phenol

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



10trinmethyl-2,4,6-tris(3,5-di-t-butyl-4-hydroxybenzyl)benzene (nelting
point:240 to 245C),tris(3,5-di-t-butyl-4- hydroxybenzyl)isocyanurate
(melting point: 218 to 2230),

1,3,5-tris(4-t-butyl-3-hydroxy-2, 6-di net hyl benzyl)-1, 3, 5-
triazine-2,4,6-(1H, 31-f, S5H-trion (meltPng point: 159 to

151620), 2, 2' - net hyl enebi s(6-t-butyl - 4-nmet hyl phenol)

(el tingpoint: not | owert hanl128C), 4, 4' -

but yl i denehi h ol ) < t o]
2090), 4, 4'tE |S?%X%t u&% y%yl Eﬁeﬁ*\% rglg(?%r%l tllyn Stloyferd not% ower
t han 160C) grrarrmﬂlaamr.yl 3-(4- 20hydroxy-3,5-di-t-butyl phenyl ) pr opi onat e

(melting point: 50 to 55(C), 2,6-di-t-but I-4-mathé phenol rreltln poi nt :
69C (freezing pdit)3, éﬁarﬁlﬁgt hi G-t ene¥BFY[ 3-1(3, 5t Stirring

di-t-butyl g‘]ra'?b(ﬁra(%&)b‘?he”é’ﬂéfp,r opipaate] carel g poidtiy n%eh@%hebha%nwc)
25[ 0029] When a granular conposition is produced according to the

produét i on lrlfételmw@lofsthnerlmerﬁwpen gl@esmd]e@mlr bbdvabgv@ $tisringhd leidet ur e
cont ai ni ng not_ etss Ithan 18 ts b a ht a nroat nor e thgmal parts by
wei ght of tll?e phen o’f‘r% nd gn X&tn | s n%epart% %y 3’ tméfhd
not nore 3% tihays S pafdSadyy Wwebght ek thanbiondermm sasdi hoedmadre than

gr anul at ed. As a stirring granulator used in the stirring granul ation
step, ther@ CBA b®SUddal PyOVRAefoMAFarT thAt eithial* 519 r PilAge ypred the

gr anul at or ?x%‘i'dégv\%ﬁt Jﬂf&é)l@pecﬂ@ f}f{)ﬁ%ngaﬁgnk and having a

cl earance of usual mnor | ess, era not less than 0.1 nmm and not
nor eltthan 5 mm Ebzemmj,em owfdﬁ(rhebettmemal he tstririnigngytdmdea amds t Hedlusiede

el | Surface Qe RELLELNG LNk, 19Kl o5, 8Lat B AP pali SHLEL Mg
tumbling granulator), a Henschel mixer (high-speed stirring
granulator), a vertical granulator, Pharma Matrix, Super
Mixer, GRAL, Schugi mixer, High speeder, and New Speed
15 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
20 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

25 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

30 higher than 40 m/second, preferably not lower than 4

m/second and not higher than 10 m/second. When the



vertical m xers such as a high-speed m xer (stirring and tunbling

granul ator), a Henschel m xer (high-speed stirring granulator), a vertical
granul ator, Pharnma Matrix, Super M xer, GRAL, Schugi m xer, Hi gh speeder,
and New Speed 15Kneader; and horizontal m xers such as a Loedi ge m xer,
Spartan Granul ator, and Pin M xer. The hi gi% speed mi xer nmay be preferably
exenplified. [0030] The shape of the stirring blade tip in the stirring 20
tank of the stirring granulator nay be suitably designed, and, for exanple,

a shape in i.ch the inclines. (at | e ipcli jon o to
50, for exef%%ﬁr}%mﬁfﬁqﬁea%egnt ?laﬁs p%rt?gﬁgg a %%gh-gg%eg’g‘%n?xe?% itgn? hat
t he m xt ur estiiscsicoppesnkp thet helabnt tab pekkidon Andhdoesoppe r2dai@mids i n
corners between the bottompart, and the wall surface, nmay be preferabl
exenplifie®” the ShaPipPYfeett of SthefSti FFAHE LS adOT n WSt LPAPNG t ank
of the stirfingganyhat ofodepepds -onrhe shapg.sWnd,t beerbohpeXanple,

not |ower than 2 m second and not 30hi gher than 40 nisecond, preférably not
| ower X han Wwesedmd am setohd ghed nhanhighetsébend 3Phev stelwendl6 stirring
gr anul at or [tbaos%lg] 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 ni seeone aite ot bhghetatbang4Rlamkseaard.fopt ¢frelall dhdothe
5l ower than 5 nisecond and not hi gher than 30 m second. [0031] The

vol ume of H& B t iceg trdtdmical $hor PheaPildi AGTMPRENA x2bfe et MR 1 he
fgﬁﬂogqﬁ?%’?ﬁa@ thepli adeh ;WY G S £1% e SHPPhLEH ahRt @ hfigsdd il nY

10 the stirring granulator, can be suitably changed. When a
high-speed mixer is used, for example, the volume may be
set so as to occupy not less than 30% and not more than 60%
of the total volume of the stirring tank.

When the starting materials for providing the mixture

15 containing the phenol compound and the binder are added to
the inside of the stirring tank equipped in the stirring
granulator, the starting materials for the mixture
containing the phenol compound and the binder are
previously mixed in a mixing machine such as a mixer or a

20 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]

25 When the mixture containing the phenol compound and
the binder is 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 1lower than the melting point of the binder and
30 equal to or lower than the temperature which is 20°C higher

than the melting point of the binder, preferably within a



10 the stirring granulator, can be suitably changed. Wen a hi gh-speed

m xer is used, for exanple, the volune nay be set so as to occupy not |ess
than 30% and not nore than 60% of the total volune of the stirring tank.
When the starting materials for providing the m xture 15 containing the
phenol conpound and the binder are addedlt/o the inside of the stirring tank
equi pped in the stirring granulator, the starting materials for the mxture
cont ai ni ng the phenol conpound and the binder are previously mxed in a

m Xi ng machi_ne such- as a Jyi xer. o 20_bl ender to _give. ixtuyre, and then
t he resultiq!r?gl% xtotr]frearray I@%%%%P?o ?ﬁ%ggti]rg?i naggrgﬁgpgkor?&hﬁg\/\e&gﬁ it

is preferablgndaadtsi muitRNgaUSIorcor seatiephbal ket hee Staid | peinkt 41 al s
to the stirring granulator. [00321 25Wien the m xture containing the phenol
conpound aridhe e slardend ssaud ¥ riedd andlgranutbhsedthehsereapetame e/hgfcht he

m xture may be set wthin a ran of , for exanple, t rature equal to
or higher tifan'{fe RePRr atire %ﬁ’iecﬂn‘?]stlﬂﬂ: P‘ggg}: P%arif%[r%gmr@ Bfng pdisht of
t he bi der%e’%%qgﬂ_aé I r : Lenpepat Wy, kch 4 $,20G i gher
t han tg1he mel ting point HE)E% %ee %%ﬁd%%?gg%ie?giggfygém t%i %mg@'eh ar glnge 5{‘5 a

t enper at ur eneequaal etiuippeti gher thieanst her i egpermrurle whi ch sipe ciid dedwer, t han

the meltin oi nt _of. the binder.and equal] to.or | r than,the t erature
which is 1 rhied?‘f‘é[}pjﬁ'{a%¥ HE PRt t? ng %%?hth?lPWegg?RBg . Hhfe jﬁq%%r%peora%t ure
may be set dne Wdildwimg, gf u BX@eP) echarbeat kNgvaeany egui peeghdratihie .

stirring granul ator, specifically, for exanple, by passing a heat nedium
t hrough thd 0%, et of the stirring granulator, thereby elevating the

temperature. [9G33 HMUHE P QfULER8NBE Nefle Olnb BRI BRERLEAD dde1Ddas. 2
step’in which a granular aggl onerate, ichis obtained by stirring and
granul ati ngri hehriickt une gpahailarngaybeopbendk, cowpoond and dihiea meaderhy i s

cracked at a tenperature equal to or |ower, than the gglti,n int _of the

bi nder and Sddd IS 30 0P TARYHEF HPAat o M ENHET ator B2 WAL BH (T RB S er

than the meldingiReidMa thEOHgRqR G acKidy machi fe gaukpped Wl &qual
separ ation nmechani sm capabl e of recovering a granule with a particle size
of not noré&d an Bower abdan thackiadd imsc heminin @6 gheebandean@ngl €xpja0D34]

Any separation nechani smcan be used in the craﬁki g.ma r&itone, SO qug as it
can recovert® QY ant¥eehallPag &0Fart§ R e 35 ES of ?18{: ﬁﬁrg hart 9%/ §fmthen

Exanpl es of Hhed MPIGRl pSERAT ath PHuFRCHABLSRY ! AE! RAEhI e R IEBA D Gi th
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.

20 [0034]

Any separation mechanism can be used in the cracking
machine, so long as it can recover a dgranule having a
particle size of not more than 5 mm. Examples of the
typical separation mechanism include screens having
25 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 1is
30 separated from the granular agglomerate through the

separation mechanism proceeds simultaneously with or



25 openi ngs capabl e of recovering a granule having the desired particle
size. As used herein, the term"equip" neans not only (1) an aspect in

whi ch the separation mechani smexists being integrally incorporated in the
mai n body of the cracking machine, so that the step where the granule is
30separated fromthe granul ar aggl onerat @8t hrough the separati on nechani sm
proceeds sinmultaneously with or 18 successively with the step where the
granul ar agglonerate is cracked through the cracking mechani smincluded in
t he crackin m':lchi.neea but.ﬁ}les% 2) an asgect itg1 whi chmtlperseparlati on
mechani sm &XISTS e Ty adtrPi ShE 15 t 36RES 116 59T e eFacRidd e e
out si de t hg stedrediosy, theotibat e stepkhgr eeldhe ngrisanul et 1 e@gd oner aites | S
cracked through the cracking nechani smincluded in the cracking machi ne
proceeds, &FETHEY t RECELES WhBEE tRESQramd e s 38P&Fat et f rdit €he the

aranul ar_agalonenais, Yoo LhecssRacatan.dommebanksm f0l Lo cned o

di sconti nuou term "openi ng" neans a or an aperture (an area
t hrough whitdle t beagkangl engadsises) ounstikie scheemain bod¥he ssi zehet ttte

"hole or aperture" is, for exanple, framabout 2 to 5 15[ 0035

Exanpl o5 oP R 1K WoSnEERANIST GG PR A 1F (o GF ACRFHg Thao e TRl ude
a cont act - trRR I6hRAT | REcABANERA! SMfaRad @ ofinCradld NgcAa gk @Ryl @machine

aggl onerate into a granule through a reciprocating or revol ving pl ate.

20The t enp@rsQsesisat awd chhehetiramiicdr vy ontrat erpBuPadRed atiigid such
a cracking gmehi ng 1 s S%m‘ﬁ"ggt}' nafg?g;eiorm%:}gaecem 188 {aEHEe %%ﬁa%!ra%‘%ioq{
0 er

| ower than the nel'ting”point of t b nder and éequa or hig an t he
t enparcat ur eneddhianti 9 £OIQ dvowved i $bemt i heoueltyi.ng point of 25 the binder.
The tenperature described above may be set by utilizing, for exanple, a

heating or cool iTRf nE&RY i MIPIRIEH T nTERE ScrAcKiHG nREiTHe, 2BRETERE spific
Todium i 5 fasced U San o SORSt B CReCLPaCRERg Machi e  adrgoas]
Exanpl es of the Wreacking mechime (‘Woileh omyapkstupe” is, for example,
from about 2 to 5 mm.
15 [0035]

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

20 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
25 the binder. The temperature described above may be set by
utilizing, for example, a heating or cooling means included
in the c¢racking 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.
30 [0036]

Examples of the cracking machine (which may also be



19 generall

y called a disintegrator, a grinder, or the like), which may

used in the production nethod of the invention, include an oscillator

(manuf actured by Fukae Powtec.),

Mcron), a

5 disintegrator (manufactured by Hosokawa M cron), Power M|

(manuf actured by Fuji Paudal Co., Ltd.), XQick MII (manufactured by
Seishin Enterprise Co., Ltd.), Feather MII (manufactured by Hosokawa

Mcron), a
Sangyo Co.

cutter mlIl (manufactured by Makino MFG Co., Ltd., Masuko

, . 10Ltd. . or sho_I ndustry Co.,Ltd.),and Bexm || manuf.act ur
oy hsorkand Mt el bedr pl AogR ke Rinai o LIRS BRET B SR ot LEfl
exenplifiedin{&03dy The @©s€d! 1at kel sreyptaibadmeh ey © fdethdl |irasedt 16n,
typi cal cracking machine. The oscillator used in exanples of the present

i nvention (Spekids can y, oSG loraderT t o s aF tieede Y ed Hiamul ROk 9@ ) /
ve) 1 pehudes a rrg&%]fée@u edcr f‘@? %@o@%@vﬁaecﬂflféﬁgﬁqe with a

descri bed
wi dt h usual

y not nore than prefterab about not ss t

20 not5 nor edidnant &gmramdret (veenu fhet uoedr bandotshéaser derrrofie dgreamt aill

aggl onerate, is cracked by recipraqcatin e rotor t ive a granule. The
rotor reci prBTHACHT gti%yspggélofpéhé££xa te, ﬁ&g“XOWE Hékldﬂil?

m second angdiatr v @esqt hap Seksacontdntargrigle | €8s, t hawa 30, Conpl eter

25str okes/ m nut eandnot nor et han300conpl et e strokes/ m nute. [0038] _
t hus obt ai ntid gr amara festwr¢dr thy | dicsigawd MNbesremti aldy ¢ivtteorenihan 5

nm and may

into a prod

10

15

20

25

30

ihng O e particles having’t esire
Ltd., or Sansho Industry Co., Ltd.), and Bexmill

(manufactured by Hosokawa Micron). The oscillator and
Flake Crusher may be preferably exemplified.
[0037]

The oscillator is explained 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 moré 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 granule 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

Fl ake Crusher (nmanufactured by Hosokawa

e RSk 5 21 300" BANGhoARld. Te, Whenchhe geanule d s, oo sed

be

ed

1 mm and

The



20 particle size described above with 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 nmto 2 mm may be added, if
necessary. 5The renoved fine powler may be reused as a starting nmaterial
for the production nethod of the inventidA. [0039] The granul ar
conposi tion produced according to the production nethod of the invention is
adm xed with, for 10 exanple, a resin such as a polyolefin. The m xi ng

ratio of the gr.anul ar. conpqsi tion of .t i nvent | t . resjin V. for
exanple, n @I%€§éeiﬁ%ﬁz H§SPF§1 ?dméﬁﬁﬂgad?lfﬁehgggn 1%$§%%H%%§ig?5ﬁp ased
on 100 partis yhiwei gtiie of ihbepbrsin. kbnits ispelciifri cahé yobohihess girdaam 1@ 005
part by 15wei ght and not nore than 5 parts by weight, preferably not |ess
than 0.01 pd&r trPYRY ghRraHea nott Ofore a2 partsVisy Wiekiyhen mbreg ture

pref erabl y j10t,J£5s ot.ha%np-\%l Pafd, Bayebghladng, N9k ABEEsLhaR 1 part by

wei ght, and the |1 ke. [0040] 20ln a resin conposition containing the
granulsar conposiThieonrafiovée ifnventparndandmayr ési nfetthedr esi nai s tardfierabl y
a thernopl astic ci.al agﬁilable resin may be used

SRR T A LIPS 0 A 10 SR i e S A i S

t he thernoglpastdic resin include pol ypropyl ene resins such as an
et hyl ene- propyl ene copol yner, polyethg[ene resins (a high density
pol yet hyl ene ( HBMRE) granid@rdefstP9spbigat YT eAeCetD FEFOLrAingneey W

density POl ans (hbPREN, ANdehle JivelesdnMIDYLBRALRAC FOPQ] YIRS, an

et hyl ene- ethyl” ‘acryl at e copol yner, an et hyl ene- vinyl acetate copol yner,

pol ystoyr enesafrpdley; stay rereis stickh ass a polyolefin. The mixing ratio of
the granular composition of the invention to the resin may
be, for example, not less than 5 parts by weight of the
granular composition based on 100 parts by weight of the
resin. It is specifically not less than 0.005 part by

15 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
welight, more preferably not less than 0.01 part by weight
and not more than 1 part by weight, and the like.

[0040]

20 In a resin composition containing the granular
composition of the invention 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.

25 Examples of 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 1linear low density
polyethylene (LLDPE), and the 1like), a methylpentene

30 polymer, an ethylene-ethyl acrylate copolymer, an ethylene-

vinyl acetate copolymer, polystyrenes (polystyrenes such as



21 pol y(p-net hyl styrene) andpol y(a-net hyl styrene), an
acrylonitrile-styrenecopol yner, anacrylonitrile- butadi ene-styrene

copol ymer, a special acrylic rubber-
acrylonitrile-styrenecopol yner, anacrylonitrile- 5chlorinated

pol yet hyl ene- st yrene copol ynmer, a styrené&l butadi ene copol yner, and the
like), a chlorinated pol yethyl ene, a pol ychl oroprene, a chlorinated rubber
a polyvinyl chloride, a polyvinylidene chloride, a nethacryllc resin,

et hyl ene-vi nyl al cohol copol ner a 10 fluor resrn acet %Hﬁfted
polyphenyléﬁ@ﬁeﬂhéFﬂF@9§1y 1) yphéRfl enePSGIA RIS, %f?ﬁ§&Uret

pol yami de, pﬁ%“rat%”(é% exw%elyeepol yet by eneat:e'quﬁlwﬂt& a

polybutylene tere e,” and the a polycarbonate a polyacryl ate,
a pOlysulf@méﬁqunﬂj&ﬂYEEDQB @Qﬁ@iymeronea pebgeihér sgrfvéde, amkdreomatic

pol yest er resr a d| htharate a_silican res .
1, 2- pol ybut?&di %f a bﬁ ? %facrylgnrtrrﬁ %8' &%ﬁﬁﬁ%ean

et hyl ene- ﬁ%trmdrlrf%tﬂwr yﬂ)@lﬁe@ﬁpmbmersty@edet he-dgdieme pol yet yiarend-esin,
a pol ypropyl ene resin and 20a polystyrene are preferabl e because of their

good nol di Ry RdBcEssabicoPRyyMegn41) and  thg yskbkdlerei i t KELSEIYIRGSY | ene
resin ref ehdiba dh Palvo! et g2 PR 0L OG- BnS! I UEt BHBL YR Sier L ¥BHetr 0 25
spec e5 there

propyl ene, IC exa ncl ude a crystall'i ne propyl ene

honnpolynepokywmmpwlenehb@hyﬁene r andomcdigpol nyerderze pr opitllemedec- ol ef i n
randonrcopolyner progglene et hyl ene-a-olefin.terp

pol ypr opy! &Fha CH@Qjébp yirer éﬁht%F%Yh§n3_¥6839yﬁefx%%ﬂggﬁgﬁgqggﬁﬁOSeﬁ
300f 13 promhgig haympol MG CONPODZN]  of gehBLEIPIEPYYSREn A0Ena canmly mer
conponent conposed of propylene and
resin, a polyphenylene sulfide resin, a polyurethane, a
polyamide, polyester resins (for example, a polyethylene
terephthalate, a polybutylene terephthalate, and the like),
a polycarbonate, a polyacrylate, a polysulfone, a polyether
15 ether ketone, polyether sulfone, an aromatic polyester
resin, a diallyl phtharate prepolymer, a silicone resin,
1,2-polybutadiene, polyisoprene, a butadiene/acrylonitrile
copolymer, an ethylene-methyl methacrylate copolymer, and
the like. A polyethylene resin, a polypropylene resin and
20 a polystyrene are preferable because of their good molding
processability.
[0041]
As used herein, the polypropylene resin refers to a
polyolefin containing a structural unit derived from
25 propylene, and specific examples thereof include a
crystalline propylene homopolymer, a propylene-ethylene
random copolymer, a propylene-a-olefin random copolymer, a
propylene-ethylene-a-olefin terpolymer, and a polypropylene
block copolymer containing a copolymer component composed

30 of a propylene homopolymer component or mainly propylene

and a copolymer component composed of propylene and



22 ethylene and/or a-olefin. [0042] In the present invention, when a

pol ypropyl ene resin is used as the thernoplastic resin, the

pol ypropyl ene resin 5may be used al one, or as a blend of the two kinds or
nore. [0043] Exanpl es of the a-olefin include a-olefins having 4 to
12 carbon atoms, such as 1-butene, 1-pen£éne, 1-hexene, 4-nmethyl-I-pentene,
1-octene, and 1-decene. Preferably, 1- 10butene, 1-hexene, and l1l-octene are
exenplified. [0044] Exanpl es of the propyl ene-a-ol efin random

copol yrmer include a pr | ene-.| - but ene random copol yner, a

propyi enelSH gﬁ%“?éﬁﬁ@ﬁ%béﬁé? 1" and a propyl ene-1-octene random

15copol ymer[.o0l40445] Exanpl es of the propyl ene-ethyl ene-a-olefin

terpol yner include a propyl ene-ethyl ene-1-butene terpol yner, a _
propyl ene- et hyl die- thdersaeehnér poliamEriomandwaepr oy @hgropylene resin

copol ymer dSntl B6 THE ARSI Eonporent onpossat or P RrERST ane T
honopal ymemagomeonasdd erlorad nlor propyllehendndt t tiee copol ¥ iredsc omrp oveTet.
[0043]

Examples of the o-olefin include oa-olefins having 4
to 12 carbon atoms, such as l-butene, l-pentene, 1l-hexene,
4-methyl-1-pentene, l-octene, and l-decene. Preferably, 1-

10 butene, l-hexene, and l-octene are exemplified.
[0044]

Examples of the propylene-a-olefin random copolymer
include a propylene-l-butene random copolymer, a propylene-
l-hexene random copolymer, and a propylene-l-octene random

15 copolymer.
[0045]

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

20 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

25 composed of propylene and ethylene and/or oa-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

30 component composed of propylene and ethylene and/or a-

olefin include a propylene-ethylene copolymer component, a



25 conposed of propyl ene and ethyl ene and/ or a-ol efin, exanples of the
copol yner conponent conposed of mainly propyl ene include a
propyl ene- et hyl ene copol yner conponent, a propyl ene-1-butene copol yner
conponent, and a propyl enel-hexene copoléner conponent; and exanpl es of the
copol ymer 30conponent conposed of propyl éde and et hyl ene and/or a- olefin

I ncl ude a propyl ene-et hyl ene copol yner conponent, a 23

propyl ene- et hyl ene-1 - but ene terpol yner conponent, a

propyl ene- EEB}S §08 el NEXANS, I 6T ROl TR COMUPNmdk  component,  a

propyl ene-et hyfFene-1-octene terpol yner conponent’, a
propylene-ethylene~1-hexene terpolymer component, a
propylene-ethylene-1-octene terpolymer component, a

propylene-l-butene copolymer component, a propylene~1-
5 hexene copolymer component, and a propylene-l-octene
copolymer component. The content of the ethylene and/or a-
olefin having 4 to 12 carbon atoms 1in the copolymer
component composed of propylene and ethylene and/or a-
olefin is usually from 0.01 to 20% by weight.
10 [0047]

Examples of the polypropylene block copolymer
containing the copolymer component composed of a propylene
homopolymer or mainly propylene and the copolymer component
composed of propylene and ethylene and/or o-olefin include

15 a propylene-ethylene Dblock 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—-1-butene) block copolymer, a

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

25 (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-1-butene) - (propylene-ethylene-1l-hexene) block
copolymer, a (propylene-l-butene) - (propylene-1-butene)

30 block copolymer, and a (propylene-l-butene) - (propylene-1-

hexene) block copolymer.



propyl ene-1 - but ene copol yner conponent, a propylene-i- 5 hexene copol yner
conponent, and a propyl ene-1-octene copol yner conponent. The content of the
et hyl ene and/or a-olefin haying 4 to 12 carbon atons in the copol yner
conponent conposed of propyl ene and ethyl ene and/or a-olefin is usually
fromO0.01 to 20% by wei ght. 10[ 0047] 24 Exanpl es of the pol ypropyl ene

bl ock copol yner contai ning the copol yner conponent conposed of a propyl ene
honopol yner or nainly propyl ene and the copol ynmer conponent conposed of
propyl ene q gthyl ene and/or a-olefin include 15a propyl ene-ethyl ene bl ock
copol yner, "a (pHoperne) (propyl ene- et hyl ene) bl ock copol yner, a( propyl ene) -
(propyl ene- ethyH@najhabptesehtMﬂnﬁenxﬂmﬂynnhenaa polypropylene resin

(propyl ene) - ( Iene et Iene I-hexene b] ock co oI
(pfopy|enefs(g%ﬁfg %ﬁﬁSP 1A copdtyme?, © arling propylene

Zo(pr0py|eﬁ%ho%EJ%ﬂ%heneeﬁuﬁeXQﬂﬁgblq&gf§ﬁ¥%ﬁﬁﬁéné block copolymer
(propyl ene- et hyl ene) - (propyl ene- et hyl ene-1 - but ene) bl ock

copol yner, appm@xnkwqa@hmy¢@pe}ympropym@@@e@ﬁhwqmnpsedh@ﬁeﬁepr@pmﬂene

PoPot el b IR S SRS ol REORY S5 opyene and. the cppodymas oo

copol yrer, %&ﬁo%%énecnecémp%fe‘%lnebf( %pcpgyw@ﬁeetmae@hﬁ&% GORDIB,- a
(propyl ene- 1-butene)-(propyl ene-ethyl'ene-I-butene) block copolynmer, a
(propyleneoﬂeﬁhﬂemﬁwﬁmngobykenbzemhyb@meatemexene)pkeéhrably used and

copol yner, | ene-| - utenei-é ropyl ene- | - but ene; ObI K o and
2 Cpr opyl ehdd TR FbpyPinch coboTonier hSERInTRg! ORE CRRVMIN
10 component composed of a propylene homopolymer or mainly
propylene and the copolymer component composed of propylene
and ethylene and/or o-olefin having 4 to 12 carbon atoms is

more preferably used.

15 Exanmples
[0049]

The present invention is explained in more detail by
means of the following examples and comparative examples.
[0050]

20 <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-

25 dimethylethyl]-2,4,8,10-tetraoxaspiro[5-5]undecane
“Sumilizer GA-80%®” " (manufactured by Sumitomo Chemical Co.,
Ltd.)
Component B (binder ) e di-n-tetradecyl 3,3~

thiodipropionate “Sumilizer TPM®” (manufactured by Sumitomo

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

Component C: calcium stearate (manufactured by Shinagawa



hexene) bl ock copolynmer. 24 [0048] In the present invention, when a
pol ypropyl ene resin is used as the thernoplastic resin, a crystalline
propyl ene honopol yner and the pol ypropyl ene bl ock copol yner containing the
copol ymer conponent conposed of a propyl ene honopol ynmer conponent or nainly
propyl ene and the copol yner conponent coAposed of propyl ene and et hyl ene
and/or a-olefin having 4 to 12 carbon atons are preferably used, and the
pol ypr opyl ene bl ock copol ynmer contai ning the copol yner 10 conponent

conposed th%mH%%ng g, 1 FggynEEt@r)nainly propyl ene and t he copol ymer
conponent comnposed of propyl ene ‘and ethyl ene and/or a-olefin having 4 to 12

carbon at omenipenmoite pref erabl(y, usad-tibbxgphes I04Qsphite The gqarfesent
invention is explained in nore detail by nmeans of the follow ng exanples
and conpar atibvé drampifestymrebdly BRNBt eri al > I n exanpl es, the follow ng

starting material s e used. onent A (phenol anti-oxidant (1)):
3,97bisfz??Q%FQ%Fﬁ'mﬁa-d?% d?%ggggyﬁ%%%ylphenyl)propionylpxy}-l,l-
25d|”%thy|%bﬁb%b@%t4,8F40‘£§E&30%%%%'r%kﬁf?%#?dﬁﬁﬁéﬁoﬁSuﬂhhtéerfﬁﬁ?éﬁﬁh

"(manufactured by Sum tonmo Chem cal Co.
Conponent B((biamadr)ctdiran tet risersth B, BFset hCodi phbgi. onate "Sum |izer TPML)"

( manuf act u%%gnp%%e%%m cE Qn%y%(%%l%%r?c%q:le QQDHTI—'ES”) (gurgi%lllff-ancgaproé&t ]:oySJK%)owa
Chemical Industry Co., Ltd.)
[0051]
10 (Example 1)

To a 100 L-volume high-speed mixer (Model FS-100
manufactured by Fukae Powtec.) were added starting
materials (total weight: 15 kg) containing 1.3 kg (8.9
parts by weight) of Component A, 4.0 kg (26.8 parts by

15 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

20 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

25 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

30. of the stirring granulation) was obtained by stirring and

granulating the mixture containing the starting materials



Conmponent C. cal cium stearate (manufactured by Shinagawa 25 Chem cal

I ndustry Co., Ltd.) Conponent D: tris(2,4-di-t-butylphenyl)phosphite

"I rgaf os 16e" (manufactured by BASF) Conponent E: sodi um benzoate
5Conponent F: talc fine powder "M cron Wiite 50005(r)" (manufactured by
Hayashi Kasei Co., Ltd.) Conponent G hyd®otal cite "DHT-4C' (nanufactured
by Kyowa Chem cal Industry Co., Ltd.) [0051] 10(Exanple 1) To a 100
L-vol unme hi gh-speed m xer (Mdel FS-100 manufactured by Fukae Powtec.) were
added start}] mterials (total weight: 15 kg) containing 1.3 kg (8.9 parts
by wei ght) dOGPS(II-(JJ‘O[E‘rarbpeocg1ean O\fé\é,' 4.0 kg (26.8 parts by 15 weight) of Conponent

B, 35.7 parts byriweitghis addbCompenegtaiul1ab. Bgpabhs ray ewsiaghtadafe Carpanent E
and 3.6 parts by wei ght of Conponen rm wat er havi

t G W4 ng a
t enper at ur €S Hot Uas el tWFodghmanpaekebrse t Ry hiFgJ‘r]F-as?peé?chWﬁ%f),
t hereby heat Dihed 2Qu st r ng_ctr%_%lﬁ equi-pped |ﬁntt@pé}5&p-§pe%méer hd hen
the nunber of revolution of stirring bl ades equi pped In %he i nside of the
stirring t drepdrathedi glrsspeeptm xer alaso et tae 166mepnt¢mpblraderei ppspeed
of 6 niseco ds) and. t he nunber of revolution of a chopper was set at 1500
rpm (a 25 Bl Ede 35D FPEY of 10 misecond), and after that the hi ghspeed

m xer was run foirahout t2Q48 ndbesiundar e cendi tdinscAeser bbedeabove.
In this way, 13.8 kg of a granular agglonerate (the tenperature of the
granul ar adglicreran@ Was accesn time fgmj Bl iAo Bt VRFi Rgtgramd dthash)l was

obt ai ned b¥m§tdﬁJ'ﬂgkéﬁgke than 5 mm, the temperature of the rotor was

10 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 temperature was kept at almost the

same temperature as above (about 41°C), and after that the
oscillator was run for about 1 minute and 40 seconds under
15 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, yield: 100%, processing capacity: 8.3
kg/minute) .

20 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:

25 Processing Capacity = (weight of granular agglomerate added
to 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

30 impact and contact load due to the granular agglomerate,

thus resulting in unnecessariness of repair and replacement



granul ating the m xture containing the starting materials 26 described
above. The thus obtai ned granul ar aggl onerate was added to an
oscillator (Mdel M--3 nmanufactured by Fukae Powtec.) equipped with a
screen with 4 nm openings, while the 5tenperature was kept at al nost the
sanme tenperature as described above. 27 After it was confirned that the
cl earance between a rotor and the screen in the oscillator was not |ess
than 1 mm and not nore than 5 nm the tenperature of the rotor was 10

el evat ed, then the recipr ting sp of 1he,rotar t ip eed
of 0.37 mé)gﬁon‘%leand ﬁguggrﬁrﬁf’et eu%{salﬁf%’kes Ibr#%kﬁteC\/\/r?lSlvggq%ters%gctltygrrpgregtiturtzjlowas
kept at al magtrcvienesans ff erpermtadecasv abgve (about 41C), and after that
the oscillator was run for about 1 m nute and 40 seconds under 15t he

condi ti ons [§&<i bed above. In this way, the granul ar aggl omerate was
cracked thr(@%@lﬂlgtl@e 2gsci |lator to give a granule (particle size: not nore
than 4 mm vyield: 100% processing capacity: 8.3 kg/mnute). 20The yield
was cdl cul at ed asafrdlilngnwsmaYeelidls (Wedght ofeigtdnul éSobtali nednihy igyiawki ng

t hrough osci |l at or i ght. of. granul ar .a rate added {0,0sci | ) X
100. The p‘rioéeg%q n@é%a@?‘f?mﬁ S5t g% gésgel?%(frf%ﬁ:g%%’f 802( S| ¢1237to7r
Capacity =gaweisghty ofiegtaryl f agghpsreate mddesl. 8 opageisl |®f owphghitne £

required for processing). Vari1 ous production units were not darra7ged
or broken Ceopeeniandaly, 38eflortmtiontyf eHdhcrebnCoPPPRENtec? pRBEating or

revol ving Rales dn L02qREC Aidotnt NP AlrEPattadtdesoat Adlr-agbdlie to

t he granul ar "aggl
10 mixer,

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

15 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

20 the conditions described above.

In this way, 12.9 kg of a granular aggldmerate (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

25 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.

30 After it was confirmed that the clearance between a

rotor and the screen in the oscillator was not less than 1



thus resulting in unnecessariness of repair and replacenent 27 of the
production units, which consequently |led to inprovenent of the
productivity. [0052] (Exanple 2) Starting materials (total weight: 15
kg) containing 1.6 kg (10.7 parts by weight) of Component A 4.1 kg (27.7
parts by weight) of Conponent B, 18.3 parts by weight of Conponent C, 39.7
parts by wei ght of Conponent D and 3.7 parts by wei ght of Conponent F were
added to a hi gh-speed 10m xer. Warm wat er having a tenperature of 50C
vas passed L gHgh A IAcket of, LGl OPasPEERLBLPLrel BT ERK healdng, A,
stirring tank equi pped i n the high-spee nlxeP, then the nunmber o

revol uti on edfexsttiagd, nchdl ades eswippedat inghepdbdi nsi deeotrotthe stds rdang

tank of the high-speed m xer was_se 165 rpm (a bl ade tip speed of 6
n1second),%%ui?hegﬁBnbéP%%jréﬁ%luérgk o@4§99%%%erm%gs iéB attoIE Yo m (a
bl ade tip speed.of/rihseqand: and gibeldhatehper it Gheperd NMXgE Was run

for about 1 mnute and 20 seconds under 20the conditions descri bed above.
I n this waythel2. 9akg ofteapgratulrar agl ofkpite (tEnel t eppeenat utbadf tidee
granul ar aggl onerate was_41C at _the, en f the stirring.granul ation),was
obt ai ned b?/%s J‘|r'rL$lr"’?tnogr and> gF%rrllu%%i ﬁ(\k:])otuﬁléeqml%rﬂfée con afgpli rsiﬁcfjﬁlgtsstuégdﬁrng
mat eri al s 23deswridied ahoveescribed Thisotr8BUS obt ai ned granul ar aggl onerate
was added to an oscillator (Mdel M-3 nmanufactured by Fukae Pow ec.)

equi pped with a Ktr & swi YRY4 nbh8pedt 7gelatihid¢o 1ot 2hperi ur €K KEpt

at about 4Q%., 30Af ti8lc ids fﬁé%ggiE@Eﬁ%%gﬁésg?gnﬁh%iW%%%%d¥§*@¥¥b?‘ﬁ&%or

and the screen 1h the osci ator was t han
10 more than 4 mm, yield: 98.5%, processing capacity: 9.7
kg/minute) . |

Various production units were not damaged or broken
(specifically, deformation of the screen or the
reciprocating or revolving plates in the oscillator) by the

15 impact and contact load due to the dgranular agglomerate,
thus resulting in unnecessariness of repair and replacement
of the production units, which consequently led to
improvement of the productivity.

[0053]

20 (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

25 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

30 stirring tank equipped in the high-speed mixer, then the

number of revolution of stirring blades equipped in the



nm and not nore than 5 mm the tenperature of the rotor was el evated, then

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

m second and 110 conpl ete strokes/ m nute while the product tenperature was

kept at 5 the sanme tenperature as above, and after that the oscillator was

run for about 1 minute and 20 seconds undér the conditions described above.
In this way, the granul ar aggl onerate was cracked through the oscillator to
give a granule (granule size: not 10nore than 4 mm vyield: 98.5%

processing 1%%91(%‘” e he sktgll 32 nk o M@é'}?k‘?ﬁpégggﬁt ln?Qe‘.é”k}ass gre not

damaged or en (speC| f c orma ion creen or th
reci procat iantg 6ar dgewofavivigadd aiags dpeddec Os€ih) atoohdby the tﬁel marﬂerand
contact |oad due to the granul ar aggl orrerate t hus_resulting

unnecessar iHedSVGF WeRd © farl TRaARentHt SFLt Ak b?BBuEPf“orﬁauﬁllta@e WHiRch

consequent |y, ded 4€ iMPé’@HBﬂ& of ahhe a&rt%ciucr_tna/ﬂ tefhe[QQéﬁlsg@@éxmeer 3)
To a 2500 L-vol une hi gh-speed mxer (Model FS-GC-2500J manufactured by

Fukae SPowt e®s) rwer & caddazb st dr@ mgm@&:erm@digr (tbeatondiighvns38e sky)ibed
containing 30 kg (8.8 parts by weight ) of Conponent A, 90 kg (26.9 parts
by 25 wei gito°YSt: Conponent B, 35.8 parts by wei ght of Component D, 24.9
parts by weight of ©amponent, E3and id 6opard sgbynweaghta@d 1 &eapanent (the Varm
wat er having a tenperature of 50C was passed t hrough a j acket of

t he hi gh- spesgeriatarre t bér eblye hgatadircta 3@ssti ABfag atfanlthequépfjed)f n tthee

hi gh- speed m.xer,, then the nmber of revol |Qn 0 |rr| bl ades equj pped
e 50 o BRePGLEETPRY Lare of e el shved e ige Sl B

61 rpm (a %lr%(i'ﬁllta‘tﬁ e@ﬂe0hl§tmr%e0&&dﬁal@mgt %éﬁugbgftpﬁgr@l\é@éﬂﬂén of a
chopper was set at 1500 rpm (a bl ade tip speed of 24 nfsecond), and after

that the hidgisospdedl mbasre 5was run for about 50 minutes under the

condi tions descﬁﬁle%hus obtained granular agglomerate was added to an

oscillator (Model MF-6 manufactured by Fukae Powtec.)
equipped with a screen with 4 mm openings, while the
15 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
20 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
25 conditions 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) .
30 Various production units were not damaged or broken

(specifically, deformation of the screen or the



above. In this way, 333 kg of a granul ar aggl onerate (the
tenperature of the product was 48C at the end of the stirring granul ation)
was obtained by stirring and 10granul ating the m xture containing the
starting materials described above. The thus obtai ned granul ar

aggl onerate was added to an oscillator (®del M-6 manufactured by Fukae
Pow ec.) equi pped with a screen wwth 4 nm openings, while the 15product

t enperature was kept at the same tenperature as above After it was
confirnmed I r ne at O d.f t
oscil | at orE%s BA6ta CCl% er QPOM% %l errsrbr%pt% %§8£??€EQQ %‘S’era ure

of the rotdimpsas 2&1@I evsattedt t]hﬁﬁtheerem ptheatgmgnﬁ]pﬁedagt]lbhterlame()r was
set at a tip speed of 0.37 nisecond and 110 conpl ete, strokes/ mnute while

the producttUEnpESAlH @ dndd REPIS GRS 136 eme ?%nﬁ%?%%ﬁr@ngsrgﬁéﬁéem§ﬁ&
after that Hhe19§§'|£958&c%@%anQn%9ﬁ;abo#ﬁléﬁ MRHLIudar, theeg  to

25condi tions descri bed above. his way, the granular agglonerate
was crhackedmphmoygeglentthe foddid Imtaﬁuqtongltae a granul e (granule size: not
nore than Og)? yield: 99.4% processing capacity: 8.3 kg/ mnute).

30Vari ous 3 {dtion units were not damaged or broken

(speci ficaldcw n@%fr@wm,té enpgitdiescrieenorthe 30 reciprocating or revolving
plates in the oscil I ator) br{ t he i npact and contact |oad due to the
<]

granul ar aggl orré’loaté £R9s Fe¥alitpgg hAgbngeeessariness dModegai FSandO
repl acerren t&eugre%g %},on MUdS whleRcconsegueat |y, d el t o iR Qyenent

of the pro ct|V|ty
' 10 materials (total weight: 15 kg) containing 1.3 kg (8.9

parts by weight) of Component A, 4.0 kg (26.8 parts by
weight) of Component B, 37.5 parts by weight of Component D,
25.0 parts by weight of Component E and 3.6 parts by weight
of Component G.

15 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

20 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.

25 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.

30 The thus obtained granular agglomerate was allowed to

stand to cool to room temperature (30°C) . After cooling,



(Conpar ative Exanple 1) To a 100 L-vol une hi gh-speed m xer (Model
FS- 100 manufactured by Fukae Powtec.) were added starting 10 materials
(total weight: 15 kg) containing 1.3 kg (8.9 parts by weight) of Conponent
A 4.0 kg (26.8 parts by weight) of Conmponent B, 37.5 parts by wei ght of
Conmponent D, 25.0 parts by weight of Conm@dnent E and 3.6 parts by wei ght of
Conmponent G 15WAarm water having a tenperature of 50C was passed through a
j acket of the high-speed m xer, thereby heating a stirring tank equi pped in
t he hi gh-speed m xer, then the_nu r ,of. revolution,of a stirrin S
equi pped in EF1eaigxgio éerc?fecet h‘éqagtig%g%% tté)nkagf ?%%l%i?%?gpe«le}éogﬁge%%adg set
20 at 165 nignofecthhese b prapaed pofvte du)secnndpedndi t heangdererofwi th
revol ution of a chopper was set at 1500 rpm (a blade tip speed of 10

m second), arfd" AR IAKAt the hi ghspeed ni xer was run for about 20 ninutes

under the condi {7 0ns- degcrjhed-gheyemedo!thdii ’éhé"akle]a?k{hé@ grst?legharﬁjl ar
aggl onerate (the tenperature o? the product was 42C at the end of the
stirring gragatann) thassobtanneéd hhestagainiggtand waanobat ilegst Héwam Xt ur e

taining th £ terial s.described above. 30The thus abt gi ned
g anul ar " addf oY areC WS TR [OlY £ ofBr ata d ol 455 oo FERBer Surare

(300). Afterotol vag, sSi tHhe agol pFespleasr addery t g /aecRse | hagory (dvbdel
MF- 3 manufactured by Fukae Powtec.) equipped with a screen with 4 mm

openi ngs. ATR%Ikee/ M tconipided Ehat Prieslucteat emeer devweeas 5keptoratand
the screen dy, .té‘gmgs%hnb%%%ﬁ:u‘@aes sgf, ah§%8 toq:aan.lto]waéﬁ{')I aﬂgtﬂ%tg}?erl%x}?gﬁnné m

the reciprocati ng spee thé 1o was set p spee
m seddnd archel iegiamkast an aifit ehahtrbeotheapdodiickrt ehper athy e swas. kapir at

the sane tenperature as above or |ower, w thout el evating 10the tenperature

of the rot ¢S andiaf t¥RIehat thfe CNIGBIS wedesThiifder 2PR¥Scondi tTRhs
descri bed ahoue e, Priacsess ngi 4Qeks3 m nutes.

In this way, the granular agglomerate was cracked
through the oscillator to give a granule (granule size: not
15 more than 4 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
20 (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
25 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
30 oscillator, while the temperature was kept at that

temperature. The oscillator was run in the same manner as



In this way, the granul ar aggl onerate was cracked through the oscillator to
give a granule (granule size: not 15 nore than 4 mm), but there were many
granul ar aggl onerat es whi ch had not been cracked or regenerated fromthe
obt ai ned granul e by aggl oneration. Although the yield was 99.5% the
processing capacity was low, i.e., 4.5 k@gZm nute. Various production units
wer e damaged or broken 20 (specifically, deformation of the screen or the
reci procating or revolving plates in the oscillator) by the inpact and
contact lo h r.anul.ar I rate. thus resulti in necessity
of repair 3%d%%+§%%n§n%%eqtﬁet§ggd%celo%eﬁﬁr%? %Eur i(‘fqﬁlscg% guéi%tl’ij“f ed

t o decreaseanfe 2airpe rtaductdayidyové 0056dmpEnanar 8l i vacExampled ,2)melted, A
gr anul ar agg{ﬁgnﬁr ate obtained in the same nanner as in Exanple 1 was heated

to 55C, an L LR ?Sg_éﬁm:?@é‘écﬁsl | Y4¢ Bf _g\ﬁ/ﬁieP-'étﬁﬁie Jtrénbﬁﬁatotﬁceﬂvéeﬁst_%@pt at
that tenmpergldi®ns O5ciy | alorgwas, {un,Le Lhe gapegmanner as 32 in
Exanpl e 1 except that the tenperature was kept at the sanme tenperature as
above> Cong®®érét]l B, the binder, nelted, and bi gger aggl onerates were

ted in th | | at or, d tl I d.
S[0056] THE diST e gRARGHL Soar beoBbe Rt A e CUr R TIO Y e resent

i nvention. phid sagdi t i Benseeandar yref haetisibhgt darBa8srgnt bf akages Hf
vari ous production units, which are caused by the inpact and contact | oad

due to thedaTgdfcaneldr LrgRieEsat e fwhear oS gpargiiart ieenpesi tBen vlsich
produced by, £olag 0r apul ALl oy ean. e feduged,, Lhus Lasubiing in
unnecessari ness of repalt and reﬁ?acenen of the production units; as a
resulltd, theriamprievemerdglafmd et or odiuehi vihy cgrahelneal icoaposiddion is
produced by stirring granulation, can be reduced, thus
resulting in unnecessariness of repair and replacement of

the production units; as a result, the improvement of the

productivity can be realized.



VWhat is clainmed is: 1. A nethod for producing a granular conposition

conprising the steps of: stirring and granulating a m xture
containing not less than 3 5parts by weight and not nore than 80 parts by
wei ght of a phenol conpound represented by the fornmula (1): wherein

Rl is an alkyl group having 1 to 8 carb®h atons, X is an n-val ent al cohol

residue having 1 to 18 carbon atons optionally 10 containing a heteroatom
a cyclic group, or a heteroatomand a cyclic group, and n is an integer of
1 to 4, andnaptid essiddmns20 parts by weight and not nore than 50 parts by

wei ght of a binder to ohtain a grapul.ar aggl onerate; and_cracking. the
granul ar aggl o raté ’5?850%1 gﬁﬁe&%‘f‘ﬁ’rcén%qﬁa‘%%ngﬁﬁ SFRCS et hcé)rrﬁlp?hsemﬁel ting

poi nt of theebstrder ofind equal to or higher than the tenperature which is
10C | ower than el ti i e bj r : r i chi ne
equi pped with agggﬁfﬁgt %g% %%Iélﬁ%%?%nr%t Eagg%?%%of o%%:lgl\l%g?_i ﬁOtcél%Srg aﬁ%rg%havi ng
a par Pi cl eParee ®f wrdehhored tledn "Sremihahdl R?F—”é%k?hgw%@@%aﬁ?sm Phepol

200bt ai N acERBSUHE repaL8d e thE ndeui s a)sul fur conpound represented by
the formula (2): (R2-Y-S- C2H4Q0).-Z(2) wherein R2 is an al kyl
group havin to 18 carbyn atonms, Y is a single bond or -C2ZHACO2-, mis
an i nteger ’ is 25an mval ent al cohol residue having 5 to 18
carbon ato

bi nder has|a nelA poi ntoof not | ower than 40C and not hi gher than 90C.
303. The pr dizHg ¢ aim1, wherein the 34 separation mechani sm
is a screen havifig an openinhg. 4. The nmethod according to Caim1,
wherein the Rq (1)

wherein R; is an alkyl group having 1 to 8 carbon atoms, X is
an n-valent alcohol residue having 1 to 18 carbon atoms optionally
10 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
15 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, 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
20 obtain a granule, wherein the binder is a sulfur compound
represented by the formula (2):
(Ry-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 -C;H.CO,-, m 1s an integer of 1 to 4, and Z is

25 an m-valent alcohol residue having 5 to 18 carbon atoms.

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.

30 3. The method according to Claim 1, wherein the

2



cracking mechanismis a contact-type shearing nmechani sm 5capabl e of
cracking the granul ar agglonerate into the granule through a reciprocating
or revolving plate. 5. The method according to Claim1, wherein the
phenol conpound is at | east one conpound sel ected fromthe 10group

consi sting of 3,9-bis[2-0-(3-t-butyl-4-Rg¢droxy-5-

nmet hyl phenyl ) pr opi onyl oxyl- 1, 1-di net hyl et hyl] - 2, 4, 8, 10-

t et raoxaspi ro[ 5. 5] undecane, pentaerythrityltetrakis[ 3-

(3, 5-di -t - baddydr A el rxyrdyens ) 15 api ohadd] . lding an opening.

triethyl eneglycolyl bi sf3-(3-t-butyl-4-hydroxy-5-

15met hyl phenyl ) pr opi onat el . 6. The nethod according to Claiml,
wherein the bindgr is I n d | ect from u

consi sting of di 213n doag%yﬁ%ﬁ%qc?t %C%S){E%?g%i o?ngt gc?lagﬁr_l n-1'20‘f’§§]r:§%§cy he

3, 3" -t hi odi qurapkionat ene cdvach idim Ni sctadeoylt adt3'typiehi sdepr dpgonadchanism

5 capable of cracking the granular agglomerate into the

granule through a reciprocating or revolving plate.

5. The method according to Claim 1, wherein the

phenol compound is at least one compound selected from the

10 group consisting of 3,9-bis[2-{3-(3-t-butyl-4-hydroxy-5-
methylphenyl)propionyloxy}-1, 1-dimethylethyl]-2,4,8,10-

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

15 methylphenyl)propionate}.

6. 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’-thiodipropionate, di-n-

20 tetradecyl 3,3’-thiodipropionate, and di-n-octadecyl 3,3'-

thiodipfopionate.



