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- 90831 (filed on April 3, 2009), thelentire 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 t e t her r I ] i.on degradati on,
resins such as poIygﬁﬁﬁﬁﬁ%q%?%qiﬁﬁﬂgiyazégkﬁgﬁghéﬁéhﬁégﬁfﬁéﬁ)inparting
anti - oxi dant properties containing a phenol conpound for inparting

anti-oxi dant properties. Such conpositions for inparting anti-oxidant
20properti@§CéQeO@®depélK%epdmﬂ@¥ﬂdoﬂpositions and therefore, a probl em of
dust scatt g oft ari ses, g;anular conpositions have been proposed

i nst ead of ﬁﬁ %p c&ﬁ%@%ﬁ?]Shs [0003] 25Hi therto, as a nethod for

pr odugi ng qogbqqular conposition for inparting anti-oxidant properties, for
exanpl e, a method for producing a granule cluster as_disclosed in

JP- A-2007- 161997hkapuss@mn pr oppsédatsed IR ARDDTA1629971ng0 tBamBayief the
I nventi on Convention priorities of Japanese Patent Application No.
2009-90831 (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 degradatibn 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 granule cluster as
disclosed in JP-A-2007-161987 has been proposed (see JP-A-
2007-161997) .

30

Summary of the Invention



2 [0004] When the granul ar conposition for inparting anti oxi dant
properties is produced by a stirring granul ati on nethod, however, a
granul ar aggl onerate in which granul es 5adhere to each other may sonetines
be produced, and it is not easy to obtaif a desired granul e. [0005] Under
such a circunstance, as a result of studies, the present inventors
have reached the present invention. 10That is, the present invention

provi des tﬁgohghlomﬁng [1] to [7]. [1] A method for producing a granular
conposition”i udi ng the steps of: stirring and granul ating a

m xture contai niyR@nn@hel g¥niakhancdpRalitts iy i ghipand Mptaofe than 80
parts by wei ght of a phenol conpound represented by the formula (1): O

HOC2H4- CX fx)Ydahér pirpPRE tiiesan salpkyldugesupp vhavistg ri itng 8 meardlont 20at ons, X
is an n-vahegh ?Ic hol %%siduerga%in 1 tgf}gqp onn %%ﬁgghgption |1y
cont ai ni ng"a -Hel'er 6&I'GM "4 Eydrte JPou 9% s Rt r'dht YT
groups andaBhkgeaBol @b@ﬁebtﬂferlmfa@ %onfé!tqm@%t Hee?gﬁ:ddiﬁj’éd% Ratd sidyi yei ght
and |l ess than 20 parts by weight of a binder to obtain a
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 That is, 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

15 than 3 parts by weight and not more than 80 parts by weight

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

wherein R; is an alkyl group having 1 to 8 carbon
20 atoms, X is 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 3 parts by weight and
less than 20 parts by weight of a binder to obtain a
25 granular agglomerate; and
cracking the granular agglomerate at a temperature of

not lower than 25°C and lower than the temperature which is



25gr anul ar aggl onerate; and cracking the granul ar agglonerate at a
tenperature of not |ower than 25C and | ower than the tenperature which is
3 10C lower than the nelting point of the binder, through a cracking
machi ne equi pped with a separation nechéﬁisn1capable of recovering a
granul e having a particle size not nore than 5 nm and a cracking
mechani sm to obtain a 5granule. [0006] [2] The nethod according to [1],

whi ch includes the steps of: cooling theagranular agglonerate to a
tenper at ur €00F HHST owedD t Ham BSECLRY PoWRE PhahEnBIbeRper BPHEPEIRNiECh i s

1010C | oweprhBgAnthga PRI hENG qROLBEAOT: i the abisk@aka talkth &ledtkinGr he cool ed
granul ar aggl onerate through ‘a cracking nachine equi pped with a separation
mechani sm capablle of recoveriihg a granule bhaviing & partticlle siize novt nore

h 5 d Ki hani ' l,e. Q007 3] Th
et hod aceBPAFng ED E1Ftor S[3] o GRFELROL RECLARAFAN 68 RELRM en is &

screep havipgnameopeni ng. [4] The nmethod according to any one of [1] to
[3], wherein the cracking nechanismis a contact-type shearing nmechani sm
20capabl e 6POBPacki ng the granul ar agglonerate into the granule through a

ecibrocat 39 Bher AYOLGPL g 0007} | (o The o 2qser g o eny

one of [1] p i's "at "I"'east one “corpound

sel ected fepem 25bhengr eHp §eBsLShirNggofl oBePakics [t 3 -tedperbitiyle 4xthydr oxy-
5- met hyl phenyl ) pr opi onyl oxy}-1, 1-di met hyl et hyl | - 2, 4, 8, 10-
t et r aoxaspieb[ 5o8unteennd> pemndel gy i tyant eheakewpgrature which is

(3,591 -t pyy 1o 4 hydroxyohenyl  propi opst €1 o 2ndbr Leh L eng,gl veol v
cracking the cooled granular agglomerate through a cracking
machine equipped with a separation mechanism capable of
Vrecovering a granule having a particle size not more than 5
mm, and a cracking mechanism, to give a granule.

15 [0007]
[3] The method according to [1] or [2], wherein the
separation mechanism is a screen having an opening.
[4] The method according to any one of [1] to [3], wherein
the cracking mechanism is a contact-type shearing mechanism
20 capable of cracking the granular agglomerate into the
granule through a reciprocating or revolving plate.
[0008]
[5] The method according to any one of [1] to [4], wherein
the phenol compound is at least one compound selected from
25 the 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-
30 methylphenyl)propionate}.

[6] The method according to any one of [1] to [5], wherein



30net hyl phenyl ) propi onate}. [6] The nethod according to any one of [1] to
[5], wherein 4 the binder is a sulfur conpound represented by the formul a
(2): (R2-Y-S-C2H4CO) m Z(2) wherein R2 is an al kyl group having 12 to 18
carbon 5 atons, Y is a single bond or -6§H4CEQ-, mis an integer of 1 to 4,
and Z is an mvalent al cohol residue having 5 to 18 carbon atons. [7] The
nmet hod according to any one of [1] to [6], wherein the binder is at |east

one conpound sel.ected.fraom.t rouy Ocansi st f di-n-dod I
3 SOt odtHPoBt Bite Sur, R CHEr SA0EYIng 3eb Rt el B aite L2
di - n-oct adgeyl: 3,3'- thiodipropionate. Brief Description of the Draw ngs

15[ 0009] Fig. 1 is a schematic view of a stirring granulator used in
exanpl es and conBardtfvezBxaRphed; and (2) Fig. 2 is a schematic view of

Stivring bl ade BSeHeppst oS SHpdtvd GREREr AR IC BT P ROl A
5 atoms, Y is a single bond or -C,HsCO;-, m is an integer of
1 to 4, and Z is an m-valent alcohol residue having 5 to 18
carbon atoms.
[7] The method according to any one of [1] to [6], wherein
the binder is at least one compound selected from the group
10 consisting of di-n-dodecyl 3,3’-thiodipropionate, di-n-

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

thiodipropionate.

Brief Description of the Drawings

15 [0009]

Fig. 1 is a schematic view of a stirring granulator

used in examples and comparative examples; and

Fig. 2 is a schematic view of a cracking machine used

in examples and comparative examples.

20 [0010]
A Stirring blade
B: Chopper
C: Jacket
D: Rotor
25 E: Screen

Detailed Description of the Invention
[0011]
The present invention relates to a method for
30 producing a granular composition for imparting anti-oxidant

properties, which contains a phenol compound capable of



Det ai |l ed Description of the Invention [0011] The present invention relates
to a nethod for 30producing a granular conposition for inparting
anti - oxi dant properties, which contains a phenol conpound capable of 5
inparting anti-oxidant properties and a Dinder, in which the phenol
conpound is a phenol conpound represented by the formula (1): HO\\ 5(1)
wherein Rl is an al kyl group having 1 to 8 carbon atons, X is an n-val ent

al cohol residue having.l to.18 carbon ataons optional.ly, containing a

et or oat omL "G5 o1 e OFdaF BR™ RECEFodTom SNd & GYSIE /grolg S n i's an
10i nteger ehelphendl tbapERhbiod sCAMhetiond doi®cHiePS e@frie sHritdd NGy agle
granulating a m xture containing not |ess than 3 parts by wei ght and not
nore than Sorpades (By :wei ght of the phenol conpound and not |ess than 3

parts by weight and | ess than 1520 parts by wei ght of the binder to obtain
a granul ar Agglonerate; and cracking the granular agglonerate at a

t enper at ur¢g of | onwer than 25C and | ower than the tenperature which is
10C | ower |ting point of the binder, through a cracking nmachi ne
equi pped LL@ yechani sm capabl e of recovering a granule

having a particNe ¢ ze?nbt jrore than 5 mm and a cracking mechanism to

5 (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 containing a hetercatom, a cyclic
group, or a heterocatom and a cyclic group, and n is an
10 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
compound and not less than 3 parts by weight and less than
15 20 parts by weight of the binder to obtain a granular
agglomerate; and cracking the granular agglomerate at a
temperature of not lower than 25°C and lower than the
temperature which is 10°C lower than the melting point of
the binder, through a cracking machine equipped with a
20 separation mechanism capable of recovering a granule having
a particle size not more than 5 mm, and a cracking
mechanism, to obtain a granule.
[0012]
The phenol compound is the phenol compound represented
25 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



[ 0012] The phenol conpound is the phenol conpound represented
25by the formula (1). In the fornmula (1), Rl is an al kyl group hayi ng
1 to 8 carbon atons. Exanples of the alkyl group having 1 to 8 6 carbon
atons include a nmethyl group, an ethyl d¥oup, an i propyl group, a t-butyl
group, a t-pentyl group, and a toctyl group. A nethyl group and a t-butyl
group may be preferably exenplified. In the formula (1), X is an
n-val ent al cohol residue h?ving 1 to 18 carbon aton% ﬁhich may contain a
het er oat onf&hBPBr 28-S ct e 5?8u5.mE§BM€|Q§OBPftﬁ8 RHDAl e HEORPe o8l resi due
having 1 t?réﬁyQaQPQQp?tQ”Efbﬁﬁyﬁh PBYpCORt alBeathet greabomaakd/or-a cyclic
group, include a fesidue of 10tr|e?hylene glycol, "a resi due of

pent aeryt ho¢tyl, gaadpa rasidbeydf group and a t-butyl group may be
3,9-bis(1,1-dineth 1-2-h¥dgo¥ ethyl)-2,4,8,10- tetraoxaspiro[5.5]undecane.
A residue B?etgﬁ?giYy?ﬁ?'P f gﬂﬁ'a resi due of

3,9-bgs(1, 1-di mephyde 2ehydn 0xYet hyl X- 12, 4n8nllatiehtagxaspblohesildindecane
may be preferably 15exenplified. As used herein, the "al cohol residue”
refers to hagionapli howhdchakrbos aeawgedwhiom ORyofonkieial eohslteroatom | n

he f I i i , bl 2 . 0013
(e or i g ie 0 L5cRhcl BLeger oL dkoct oBreherablys2. o8 g1

biS[2;13-(Beéi@uéyﬁaéiﬂ%dIOXM-58neahwbﬁhaﬁ¢hhprQah@nyhayybonpain a
1, 1-di met hyl et hyl] -2, 4, 8, 10- t et raoxaspi r o[ 5. 5] undecane (neltlngfp0|nt: 110
to 130C), pehenea{ohrapgforedrakEsfg-group, include a residue o

(2 {0 BP0 NG oRRDEnYL) BEaPlpaat) sTRLLLUAARLRY, 378G 0 1900)
hydr oxy- 5- fes hyhphenys ) priops onat ellihaehllRE-potRbx yEBhta) 720K, [80ATAH
Exanpl es of the binder include conpounds having a
tetraoxaspiro{5-5]Jundecane. A residue of pentaerythritol
and a residue of 3,9-bis(l,1-dimethyl-2-hydroxyethyl) -
2,4,8,10-tetraoxaspiro[5-5]undecane may be preferably

15 exemplified. As used herein, the “alcohol residue” refers
to a group in which H is removed from OH of the alcohol.

In the formula (1), n is an integer of 1 to 4,
preferably 2 or 4.
[0013]

20 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[5-5]undecane
(melting point: 110 to 130°C), pentaerythrityl tetrakis[3-
(3,5~-di-t-butyl-4~-hydroxyphenyl)propionate] (melting point:

25 110 to 130°C), and triethylene glycolyl bis{3-(3-t-butyl-4-
hydroxy-5-methylphenyl)propionate} (melting point: 76 to

79°C) .
[0014]
Examples of the binder include compounds having a
30 melting point not lower than 40°C and not higher than 90°C,

preferably not lower than 40°C and not higher than 60°C.



30nel ting point not |ower than 40C and not higher than 90C, preferably not
| ower than 40C and not higher than 60C. 7 As used herein, the "nelting
point" refers to a tenperature neasured,%n accordance with JI'S K 0064.

[ 0015] Exanpl es of the typical binder include partial fatty 5acid
esters of polyhydric alcohols, fatty acid am des, and sul fur conpounds
represented by the formula (2): (R2-Y S-C2H4C0) m Z( 2) wherein R2 is

*orucke. R Rk PR by ap 1601 PER bRy re R R st e o

resi due hameagu5eaolﬁ8a@a5b@anabowﬁthTU@ssKib@m4conpounds represented by
the formul a é % are preferably used. In the formula (2), R2 is an
al kyl group®Raving 12 to 18 carbon atons. Exanples of the alkyl group

having 12 to 1518, @8588”0@ Qf{é ‘cggkagﬁ ﬁih@‘ér m%ﬁ%% p%r@i lStfyl foup, a
pal mtyl group, St ear group; a auryl % p and a
st ear gl greupdnayt56spbefﬁbaphydexenpnbbheds Iﬁa&h@ b@n@ub&;@%ﬁ,‘éné a
singl e bond or -C2H4002-. 20In the fornula (2), i an m val ent al coho
resi due hawkéus EQmREUREFbBAPAEEAE LCFhEYL EPE 'f§|r%1ﬁé| (Fesi due" refers to a

group in which Fhls r§”PVﬁdc6§° OH of %ge al cohol . Exanpl es of the
m val ent alcohol f esi dué’® avi ng to é carbon atons include a |auryl

al cohol residueyharein R, is an alkyl group having 12 to 18 carbon
atoms, Y is a single bond or -C,H;CO;-, m is an integer of
10 1l to 4, and 72 is an m-valent alcohol residue having 5 to 18
carbon atoms. The sulfur compounds represented by the
formula (2) are preferably used.
In the formula (2), R, is an alkyl group having 12 to
18 carbon atoms. Examples of the alkyl group having 12 to
15 18 carbon atoms include a lauryl group, a myristyl group, a
palmityl group, and a stearyl group; a lauryl group, a
myristyl group and a stearyl group may be preferably
exemplified.
In the formula (2), Y is a single bond or -C,H,CO;-
20 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 alcohol residue having 5 to
25 18 carbon atoms include a lauryl 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 alcohol residue, and a pentaerythrityl
30 alcohol residue may be preferably exemplified.

[0016]



nyristyl al cohol residue, a palmtyl alcohol residue, a stearyl al cohol

resi due, and a pentaerythrityl alcohol residue; a lauryl alcohol residue, a
nyristyl alcohol residue, a stearyl alccghol residue, and a pentaerythrityl
30al cohol residue may be preferably exenplified. [0016] 8 Exanpl es
of the binder include di-n-dodecyl 3,3 - thiodipropionate (nelting point:
40 to 42C), di-n- tetradecyl 3,3 -thiodipropionate (nelting point: 49 to

54C), di-n- 00ta}§‘>@§1¥;§l§s3oftBh@%ﬁ?ﬁ@@k%ﬁ%@uﬁ@‘eht Lﬂng@'e@yl 850 67C), and
pentaerythrityl tetrakis(3- dodecylthiopropionate) (nelting point: about

46C) [0017thiodiprMbheonatgr analaingopposaiti dn ks geéducediaseording to the
producti on th he, prese invention, fi a_10m xt yre contai ni ng
not |ess tﬁgﬁ 8%%¥1s§b§ mﬁ?bﬂ laﬁapﬁ8Pa§8ré hgﬁh§0pﬁéPFs % Yy W& ght of the
phenol cong and N Raschad), 3 PALESq Lran §h parts
by wei ght o?u?he blndeles st%rred and graﬁ%ra ed. Preggra y; ggﬁﬁgture

conta5n|ng6hotOI@§§3Lh&ntgﬁnuaeimtmmatﬂﬁ badrdbnet3nore than 50 parts by

wei ght of h ound a | ess an 3 parts by weight and | ess
than 20 paf¢® £¥f }%FEO ?O?ﬁEeglﬁ ﬁtlﬂﬁrBObPEfeP§8P§ 4§&ﬁixture

contai ning{o@i7] ess than 3 parts by weight and not nore than 50 parts by
wei ght of the phenol conpound and not | ess than 10 parts 20by wei ght and

| ess than 20 pdfien by werlhiasdf coneobihden, ipspspinced andograngl atoed.

The m xin t aC nd._an contained in the
mixture, T8 Rt o B g APECHE PR shPy RV BEa oo 0 25 a5 vodg)
The 1o xt urmei fyre€ bt Hiwiny east @@gsadﬁahl sepaetgcwdw%rlgmtaaﬁ@utnba;l i zi ng

agent, a phosphorus conmpound for inparting anti-oxidant properties, a
hi nder ed dff¥fe ¢h%nn80 parts by weight of the phenol compound and not
less than 3 parts by weight and less than 20 parts by
weight of the binder is stirred and granulated. Preferably,
a mixture containing not less than 3 parts by weight and
15 not more than 50 parts by weight of the phenol compound and
not less than 3 parts by weight and less than 20 parts by
weight of the binder, more 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 10 parts
20 by weight and less than 20 parts by weight of the binder,
is stirred and granulated.
The mixing ratio of the phenol compound and the binder,
contained in the mixture, is usually from 5:1 to 1:5,
preferably from 2:1 to 1:4.
25 [0018]

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 soap, an

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

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



stabilizer, an ultraviol et absorber, a netal soap, an 30antistatic agent,
an anti-bl ocking agent, a pignent, a flame-retardant, a filler, a

nucl eating agent, a lubricant, 9 a plasjicizer, a processing aid, a
foam ng agent, an enulsifier, a gloss agent and a phenol conpound for
inmparting anti-oxidant properties other than the phenol conpound of the

i nvention, so long as the effects of the 5invention are exhibited.

The amount jof1Lbe; additi vespusedsksnpr afier all ¥obi@hy3 alyen@)%ahy wei ght,
nor e prefera Iy from10'to §5@6by weight, further preferably from25 to 85%

by wei ght, emgéedfmarthe govak ageghtaoﬁ ah@hﬁn@ﬂup@m@@wmdlﬁpmg t he phenol
conmpound 10and

% gl 0 %E t %xanﬁées addltlv S are
shown in t hEPfbd ?Bﬁnﬁﬂ [63187ENE P&Flilﬁg &t > rgﬁﬁfiﬁb agents
such as sye&gg&uﬁdhwr phal ehi:enthahyr ab hydgotal %hteee@I@dt%' eifurarydr oxi de.
<Phosphor us npound for Inparting Anti-Oxidant Properties>

Phosphor usianentdgidaneseshehissdtri s( 2, 4- dl-tbutylphenyl)phosphite
(rmel ting point

di phosphite ngﬁgﬁﬁégﬁéln? EéObl %538%% %2Xlpg%QEE%%%H%ﬁjﬂythrétO|

et hyl phenyb) pe@t Ber wémghtpl mdk@h9$léfibtr@bQWE|fﬁ:bﬂlg 10itat 8523 byt we23HA),
bi s( 2, ng phenyl ) pentaerythritol diphosphite (nelting point: 221 to
2300) tet fakt €2, mraferasﬂybﬁwmpﬁénw) 8@o4bybw§ﬁ§ I e e SGiCh 189 prvi t e

gg?L;:g%eﬁg? %%O%§X§Tt 0%3§B%0h%9%h¥§téoRXQH%ﬁxg the phenol compound

10 and the binder.

Typical examples of the additives are shown in the
following.
[0019]
<Neutralizing Agent>

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

Phosphorus anti-oxidants such as tris(2,4-di-t-
butylphenyl)phosphite (melting point: 183 to 187°C),

20 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)pentaerythritol
diphosphite (melting point: 221 to 230°C), tetrakis(2,4-di-

25 t-butylphenyl) -4, 4’ -biphenylene diphosphonite (melting
point: 75°C), 6-[3-(3-t-butyl-4-hydroxy-5-
methylphenyl)propoxy]—Z,4,8}10—tetra—t—
butyldibenz([d, f][1,3,2]dioxaphosphepin (melting point:
115°C), bis(2,4-di-cumylphenyl)pentaerythritol diphosphite,

30 tetrakis (2,4-di-t-butylphenyl)-4,4’'-biphenylene
diphosphonite (melting point: 75 to 90°C), and bis{2,4-di-



but yl di benz[d, f][1, 3, 2] di oxaphosphepin (nmelting point: 115C),

bi s(2, 4-di - cunyl phenyl ) pentaerythritol di phosphite,
30tetrakis(2,4-di-t-buty|phenyl)-4,4'-bﬁ_ enyl ene di phosphonite (nelting
point: 75 to 90C), and bis[2,4-di- 10 t-butyl(6-nethyl)phenyl]ethyl
phosphite (nelting point: 89 to 92C) [0020] <H ndered Am ne Li ght
Stabilizer> H ndered amne |ight stabilizers such as bis(2, 2,6, 6-

t et r anet hyd-4- pi L N LAt + 8 ) e i Nk .

bi 5(2. 2. 6 6 (ALY Baerhy L e bl sarrav) edter "3PE g o0 b et FARRPRIL S i beri ay!
nmet hacryl ate ¢pwt)ti ng point: 58C), and

pol y[{6-(1 éogo -tetranet hyl butyl)am no-1, 3,5-triazine- 10

2,4-diy1}{£ ;2,6,6-tetramet hyl-4-piperidyl)imno)-1, 6-

hexamet hyl eagd §r&q OnRi hot 1. agRE Nt 241 Rhperbdyl )i m no}] (mel ting point: 100
to 135C) [0021] <U traviol et Absorber> 15U travi ol et absorbers such as

2- hyd? oxy- 4- n- odi piexgd banzophéhohé Ehebtilngepesi stichnes bowde ,t2hen &5C) ,

i oo oL PSR -G Lok PERb Ao oS 1gEa TR LR3.Re! By et fover

triazi ne- 2gy9d\- 545 | i n C oAt 089 )
2. (5" il oy it Ry | S Dansed avbl o (el 1 Hoy Bt nEo 1270 6 ©

2- (3-t - butydtRathgthpky4 Sphpehytiphengtihabryéhiter dhedzongi arahé :( BE°CH ng
point: 137C) ., an -di -1-.,bytyl phenyl . 3,5-di-t-butyl-4-hydroxybenzoate
(nel ting p%’%%t?ogiég&? g%{%oiz? ﬁﬁgfﬁi“g%}o‘%gu@ylg afinb=173/ S5 PR e

10 2,4-diyl}{(2,2,6,6-tetramethyl-4-piperidyl)imino}-1, 6~

hexamethylene{(2,2,6,6—tetramethyl—4—piperidyl)iminb}]
(melting point: 100 to 135°C).
[0021]
<Ultraviolet Absorber>

15 Ultraviolet absorbers such as 2-hydroxy-4-n-octyloxy
benzophenone (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

20 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). '

25 [0022]
<Metal Soap>

Metal soaps such as fatty acid metal salts, e.g.,

calcium stearate.
[0023]

30 <Antistatic Agent>

Antistatic agents including quaternary ammonium salt



Met al soaps such as fatty acid netal salts, e.g., calciumstearate. [0023]
30<Antistatic Agent> Antistatic agents including quaternary anmoni um salt
11 type cationic surfactants, betaine type anphol ytic surfactants, alkyl
phosphate type anionic surfactants and cationic surfactants such as
primary am ne salts, secondary amne salts, tertiary am ne salts,

quat ernary am ne salts and pyridine derivates; anionic surfactants

such as SUkbBEedaohks, sampsacsubial edorater, Ak Aphlaiad am de ofls,

sul fated ester salt olefins, fafty al co r

sul fate esserfaatestsfabﬂky&cpdoephﬁkesme@namQSmitO&MEﬁaMﬁmmhﬁlQﬂ&i
sul fonat es, alkxlbenzene sul fonates, succinic acid ester sulfonates, and

phosphat e Safignic Surfﬁ&ﬁ@&ﬁlCSQGPféét8ﬁﬂ§a§ﬁbﬁﬂﬁ§*e§ﬁ§ﬁéne%ﬁGQRQ%ﬁﬁucts
with a parghahef aht¥saci-d, ester, gtnlgepglayit%dr 'q%ags Gohal, A ﬂ%' ene xi de

adducts with a fatty al cohol, éthyl ene oxi ucts™with a fatty acid,
et hyl éne ozhdepadddéths dethvatbatty amno or a fatty acid am de, ethylene

oxi de adducts with an al k phen%I, gy ene |de addﬁcts with a partial
Patly acid eotoPhoPTACHSEVIGRAE ol SR o Casd InoIeL ot Sne SRR : " and

20anphol ytkg1gHEEackants 84ah, a%uqeétae&ylaqu@c'(;ctleerIs\aqtﬂa\t%%i and o r
i m dazol i ne derivati ves. [0024] <Anti - Bl ocki ng Agent> | norgani c

antl-bIocksa@tageﬁtelsﬂchsasfatﬂwla&npﬁéélbmdib@e sypitetretsiad tsi,| iadkyInat ur a
silice zogliberoKeatin agd.dl avaumcequs eacily, and argagic anti-bl ocking

10 alkylnaphthalene sulfonates, alkylbenzene sulfonates,

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

15 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

20 ampholytic surfactants such as carboxylic acid
derivatives and imidazoline derivatives.
[0024]
<Anti-Blocking Agent>

Inorganic anti-blocking agents such as aluminum

25 silicate, synthetic silica, natural silica, zeolite, kaolin
and diatomaceous earth; and organic anti-blocking agents
such as cross-linked polymethyl methacrylate.
[0025]
<Pigment>

30 Pigments such as carbon black, titanium oxide,

phthalocyanine pigments, quinacridone pigments,



<Pi gnent > 30Pi gnents such as carbon bl ack, titanium oxide, phthal ocyanine
pi gnent's, qui nacridone pignments, 12 isoindolinone pignents, perylene or
peryni ne pignents, guinophthal one pigneq%§ di ket opyrrol o-pyrrol e pignents,
di oxazi ne pignents, fused disazo pignent and benzi m dazol one pi gnents.

5[ 0026] <Fl ane- Ret ar dant > Fl ame-retardants such as decabr onobi phenyl ,
anti nony trioxide, phosphorus flame-retardants, and al um num hydr oxi de.

10[ 0027] <F EEE ﬁlnone h%%?ﬁﬁn&su e%%lglu?%o ng%%a q_n§§1ﬁ§ates gl ass

fibers, ate Fack  “carbor fibers,

zeolite nﬁh&hopﬁ%ﬂ&ﬂ&neapdgméhab Oﬁnde$opy5&@QZ8by{N@dkeahmmgnﬁgﬁnt>
Nucl eating agents such as an Na salt of a- naphthalene sul fonic acid, an My
salt of a-AapRERANEBNBIEHPRERI c THSRE, 94 S@%0s RHIMGH L& n &t hal ene sul foni ¢

acid, an tﬁgbﬁlggzg ggnggg gkgne sul fonic acid, an Na salt of

8- am nonap ene su Poni an Na salt of benzenesul fonic acid, an My
salt 6f benzenésul fonic acid, a Ca salt of benzenesul fonic acid, an AI sal t
of benzenesulfonlc acid, a Ca salt of 2,5- dlchlorobenzenesulfonlc acid, an
My salt of <BlaMerBafeRAsrbBenzenesul fonic acid, a Ca salt of

m xyl enesul foni ¢1261.drc20MUn$8l fsuefn %X)ﬁ%%ﬁ%sr‘élmfo?ﬂ?@xe%%}ld henzQl.p, aci d
(nmelting point: 122C), p-1sopropyl benzoic acid butyl benzoic "aci d,

p-t- butyIbEDzoxmdaclnhothopbeniﬂametmetacddn¢ﬁeIamﬁ;qimmumﬂﬂ7c3
di phenyl acetic acid, an Li salt, A 30salt or Na salt of diphenylacetic
acid, an NAYSHPEIGE-di phenyl acetic acid, an My salt of diphenylacetic acid,

a 10 [0027]
<Filler>
Fillers such as calcium carbonate, silicates, glass
fibers, talc, kaolin, mica, barium sulfate, carbon black,
carbon fibers, zeolite, metal powders, and metal oxides.

15 [0028]
<Nucleating Agent>

Nucleating agents such as an Na salt of a-naphthalene
sulfonic acid, an Mg salt of a-naphthalene sulfonic acid, a
Ca salt of a-naphthalene sulfonic acid, an Al salt of oa-

20 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-

25 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

30 salt or Na salt of diphenylacetic acid, an Na salt of

diphenylacetic acid, an Mg salt of diphenylacetic acid, a



13 Ca salt of diphenylacetic acid, a Ba salt of diphenylacetic acid, an Al
salt of diphenylacetic acid, phenyldinethylacetic acid, an Li salt of
phenyl di met hyl acetic acid, an Na salt of.5phenyl di nethyl acetic acid, an My
salt of phenyl di met hyl acetic acid, a Ca 83t of phenyl di et hyl aceti c acid,
a Ba salt of phenyldinmethylacetic acid, an My salt of phthalic acid,
succinic acid (nelting point: 185C), an Li salt of 10succinic acid, an Na

salt of succinig.acid,;: : in G.acid, - inic
Sl h B Cenrrid i aeth A B Y) UE Y B A Bha SR o84 it G0G)
an Li salt aefidqgl ehamlc saditd,o fam il esallta caft igl uicrd,c aci d, an My salt
of glutaric acid, a Ca salt of glutaric acid, a 15Ba salt of glutaric acid,

adi pi ¢ aci&h€ﬁ§ﬁﬁﬁﬁ§tﬁdﬂﬁ5¢tf§l356‘&5323ﬂlkdﬁﬁﬁi6”%cid, an Li salt of
suberic acgge_n%d'}'ﬁﬁ%%g}la%fet%%b%?'Qi,a%’rfizNaa%a'Y% sg t of suberic acid, a Ca

salt of suberi ¢ aci Ba salt suberic aci sebacic acid, an Li salt
of sebaci cpaengldameiayialtetdfc sehati aradad,sadit 20y salt of sebacic acid,
a Ca salt oh seggci C %ci d, an Al salt of sehacic. acid, diphenylphosphinic
acid (nel t PREDYIEATELIY3 2C6 Li§6EF 1 dan AL iCa% 8% Yo Idi pheny! phosphi ni ¢ aci d,

an Na sal t ;9tngBReRYHRNGSRAIIR 6 A6, d.a 8K Salt »f di phenyl phosphinic acid,
a Ca salt of diphenyl phosphinic 25acid, an My salt of diphenyl phosphinic
aci d, an Abhsaltdéfnedihpherpltplrosphidni @nadiad,sadrit l6f sdltthadfidl,akdtd,

di chl or odi phenyl phosphinic acid, an Na salt o

di met hyl di BHERYPPRo&FAPNI (BeAEiaT Eodabtit Hﬁ%ﬁgsgﬁgnié geiL4, odn Li salt of
di napht hyl phesphii Bi 6cael, danaNaNaa3@l o 0fs 30dimaphthd phasehy nig acd, an M
salt of dinaphthyl phosphinic acid, a Ca salt of 14
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
15 Ba salt of glutaric acid, adipic acid (melting point: 151
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
20 Mg salt of sebacic acid, a Ca salt of sebacic acid, an Al
salt of sebacic acid, diphenylphosphinic acid (melting
point: 193 to 196°C), an Li salt of diphenylphosphinic acid,
an Na salt of diphenvlphosphinic acid, a K salt of
diphenylphosphinic acid, a Ca salt of diphenylphosphinic
25 acid, an Mg salt of diphenylphosphinic acid, an Al salt of
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
30 dinaphthylphosphinic acid, an Mg salt of
dinaphthylphosphinic acid, a Ca salt of



di napht hyl phosphinic acid, and an Al salt of dinaphthyl phosphinic acid.
[ 00291 <Phenol Conpound for Inparting Anti-Oxidant Properties O her Than
t he Phenol Conpound of the Present Inventjon for Inparting Anti-Oxidant
Properti es> Phenol conpounds for 1nparting anti-oxidant properties
such as 2-t-butyl-6-(3-t-butyl-2-hydroxy-5-nethyl benzyl)-4- nethyl phenyl
acrylate (nelting point: not |ower than 1300,
102-[1-(2- Bxelra%m%,léh@lspmﬁ%t ﬁlcaf&e%fﬂoetahylnh- 4 H-dist - pentyl phenyl
acrylate (nelting point: 90,
trinmethyl- ana@hth|Y§@305p@|lmle@wﬁ-4 hydr oxybenzyl ) benzene (nelting
poi nt : 2406 ﬁgéé}SC) , tris(3,5-di-t-butyl-4- hydroxybenzyl)isocyanurate

[

(melting p 218 to 2230,

151, 3, 5-tr kphdnbibdby o%n@y%qutm%,a dineetdnd ibenavbimtl Bicperties
triazine-2,4,6-(1H, 3 H-trion (nelting point: 159 to 1620,

2,2 - fet hypéhém §‘(‘1@nt tb@t fbem#etcwmh@ﬁbqu (trhesl tRep 9 fnverotidmweer t han
128C), 4, 4' gél i d n%bl 6 ts% teh | phenol ) (nelting point: not
201 over t haliP265¢19 88. (6 ty31 _met hyl phenol ) (melting point:

not | ower than iﬁ@ﬁbi &o@@b@@@%y¥o3-ﬁﬁpartlng anti-oxidant properties
hydr oxy-3, 5-di -t-buty Ehen yl ) propi onate (nelting point: 50 to 550,

2, 6-di -t - baugh- ASmErﬁy BE&Role~ (r%eltrﬂom@ydmaﬂhyde@@xﬁ-@@zﬁmglqﬁﬂww 4and

o ARl e g e g

conposi ti op-i$- mzedy@edx@e@oﬁdmgtt—@em@l@mdum ieQ:mlyTth—mCB—Qil—tﬂfle
i nvention, as described above, 30first, the m xture containing not |ess
than 3 parpgnbylmbegml and yAet endre 1than &0 ipdr:t 4 UAChvei gh,6F t he phenol

trimethyl-2,4,6-tris (3,5-di-t-butyl-4-hydroxybenzyl)benzene

(melting point: 240 to 245°C), tris(3,5-di-t-butyl-4-

hydroxybenzyl) isocyanurate (melting point: 218 to 223°C),
15 1,3,5-tris(4-t-butyl-3-hydroxy-2, 6~dimethylbenzyl)-1, 3, 5-

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

162°C), 2,2"'-methylenebis (6-t-butyl-4-methylphenol)

(melting point: not lower than 128°C), 4,4'-

butylidenebis (6-t-butyl-3-methylphenol) (melting point: not
20 lower than 209°C), 4,4’-thiobis(6-t-butyl-3-methylphenol)

(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-methylphencl (melting point:

69°C (freezing point)), and 2,2-thio-diethylene-bis[3-(3, 5-
25 di-t-butyl-4-hydroxyphenyl)propionate] (melting point: not

lower than 63°C).

[0030]

When a granular composition is produced according to

the production method of the invention, as described above,

30 first, the mixture containing not less than 3 parts by

weight and not more than 80 parts by weight of the phenol



15 conpound and not |ess than 3 parts by weight and | ess than 20 parts by
wei ght of the binder is stirred and granul at ed. As a stirring
granulator used in the stirring granulathgn step, there can be usually
mentioned an 5internal stirring type granulator having a stirring blade in
a stirring tank and having a clearance of usually 30 mmor |ess, preferably
not less than 0.1 nmand not nore than 5 mm being provi ded between the

stirring bladg.and Lha hot! deswakhagunl acecal dheesii g hank dpkxanpl es

of the typical stirring granu ators i nc e vertical® m xers as a
hi gh- speedZﬁlpertesbyrwbmghandftuhblbmgdgmanmlamamkﬁdaaheh@&mﬁuhﬁnéﬂ.

(hi gh-speed stirring ﬁranulator i verti cal ran | at or,, Pharma Matri x,
Super M xer, B, 2se 6§F1ﬁ9x8FanH ghogpasger In eNéngﬁéQ@'15Kneader; and

hori zont al oPhXEY §¢ $HENs RS2 %aggbg@aﬁlEgruséeqq§a%e%&a% At @, and Pin
M xer. The hi gh- speed m xer may be preferably exenplif g [ 0031] The

shapeSof thetstnatiagibkade typelgrahelstpmrhaglzgtanbtoﬁrum@snhadang

gr anul at or sui t ab g e5|8 and, f exanpl e,  a sh% e i.n which the
bl ade |nclf%eé fgfrﬁhngng BXofl EF VhaEi 8nC gFaf@nFS 86, e amd &Y™ t owar d
the centrabrpoetsonypbrarBhah- apeedcdbX@hans0o thal Lhe %b&t%b%é S eEpoped
up to the central portion and does not 25renain in corners between the

bott om par$ mnd baengabroguredceetmagnbhpr etérabing &leds! iahidedthe The

tip speed of the stirring_blade_.in, the _stirring tank of the stirring
gr anul at or -'d&p %d@a% gfgﬁﬁpgf EBF FFnglngo% anpl e, not |ower than 2

m second and nomx§@b1ggebfthae #0 ﬂE§QC§B@rr@h§f%&&Qbﬁaﬂ%&s'QW@ﬁikﬂ?n 4
m second and not higher than 10 n?second When 't
vertical mixers such as a high-speed mlxer (stirring and
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.
[0031]
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—spéed 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 is, 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



16 stirring granul ator has a chopper on the wall of the stirring tank for
t he purpose of preventing segregation of the mxture, the blade tip speed
of the chopper depends on the shape, but it is, for exanple, not |ower than
2 5m second and not higher than 40 nfsecond, preferably not |lower than 5
m second and not hi gher than 30 m second. [0032] The volune of the starting
materials for providing the m xture containing the phenol conpound and the

binder, 100Hchids 4.0a001upplied §ntRobber sthl £hBowhankoequhaped in the
stirring granul ator,; can be suitably changed. When a hi gh-speed m xer is

used, for sxanplrey ﬁ&mkvfﬂnnbhaagubposetoéopaSVEDtmngupygnegatesg olfan 30%
and not nore than 60% of the total, volune of _t stjrring tank. 15When the
starting neterfal S 5o %H%U?H?ﬁﬁ e wsedrefc gﬁ? h?ﬁ@e?hgeﬁﬁgﬁglc@onpound
and the biggersiang added {o 1he f@ﬁlgﬁa@éléhenétl 16kBg taRK equi pped in the
stirring granulator, the starting materials for the m xture containing the

phenod con@b&&mbmﬂuhmdum¢ﬂrmmmh%wetQ@@ré0|mﬁsﬁyoﬁﬁxeﬁreﬁeaahﬂY|nqtnachlne

h I h I
ixture PR At 1oL He Lt RGP GF aREP A br FRGuEVer SEECTE-pr ef orabl e

to add S|r¢d@§ppously or sequentially the startlng materials to the
stirring granul ator. 25[0033] When the m xture containing the phenol
compound and trﬁh¢nvmkﬂm¢sOﬁtth@e@t@hﬁlggamataréalstﬁ@rtéﬁﬁ€#dﬂ@9etéﬁ t he

m xture may. be set wthin, nge re equal to
or hi gher %éﬁPE?mF?Q&ﬁ%ﬁ%.%rgh%h? n%% §8§ﬂ8 Pgt% gﬁggéthlng poi nt
of the bi ngercrands et%l&bet9u1@g51i@@eintdsaﬂhéhgthemﬁ@at:ahe whiugbpiest 20C

hi gher 17 than the nelting point of the binder, preferably within a range
of a tenpefha ultel egiing @@a@w atQher cehahet ABiEahpyr shangedhi cHhies 20C | ower

Eha” the W’?J%—.”sg%é%’é Wi QL the DLOGer (3pdogahph el O+RE LBYBRE! RAY Hhe
enper at ure |
set so as to occupy not less than 30% and not more than 60%
of the total volume of the stirring tank.

15 When the starting materials for providing the mixture
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

20 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 is
preferable to add simultaneously or sequentially the
starting materials to the stirring granulator.

25 [0033]

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

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

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



5is 10C higher than the nelting point of the binder. The tenperature may be
set by utilizing, for exanple, a heating neans equi pped in the stirring
granul ator, specifically, for exanple, y7passing a heat nmedi umthrough the
j acket of the stirring granul ator, thereby elevating the tenperature.

10[ 0034] The production nethod of the invention includes a step in which a
granul ar aggl onerate, which is obtained by stirring and granul ating the

M xture cophghniRg ﬁ@@t?ﬂ@ngbiﬁggg@uﬂﬂga?Qnﬁgg,bb@@%@ra&%xS%ﬁﬁhﬁQ1%§ a

tenperature of not 15l ower than C an ower than the tenperature which is
10C | ower raapetbe aetempgrpdbiunt efjubhetbi ndehighkroudhna téreacki ng machi ne
equi pped with a separatjon nechani sm capabl e of recovering a granule with a

particle sFSBPRBRLWEE eRhaR 5SmiPandl @WeF atkdhgt e chaht sA¥t BOgneod

granule. 20JbepRads £R8 690kingot Be 9haRyl ahaagdghe [ eipeLature
of not | ower than 25C and ﬁomer ?han t he tenpgraturg%&ﬁ?%ﬁ%?gﬁfb%ﬁﬁgagr

t han $he nk$tl 0l paigiteroftitdre thedesl i sngopopartdoEutael yihdert edrhand

les thereof includ | | t hods , such ir-cooli d_ .
25wat er - cOOT BV TR AT 7Y . Sa5eOUndrELERAT Y LGt ¢ EGRPAFNI g "EHE BEno

conpound aRélat §ec B NESEd 1 SnSEher 861 apdngr aﬂahatla@oirr,\lt %p@ézgrf%lélﬂry

aggl onerate, and then the granul ar agglonerate is allowed to stand at a

t enper at ur e Bfexir  owey t hans 2BC anHekbweedi han thiieugbmtéeatiack athicch 30i s
10C | ower n.the nelting point_ of, the hinder, if there is _enough tine
SOt S Ry r PSR b chaBeBlTRRruat ogtn ThE o BuRRng Wt e

bef ore the granular ‘aggfone
equipped Wad34 he separation mechani sm and the cracki ng nmechani sm and
whereby the tenperature of the granul ar aggl onerate reaches the tenperature

of not |ower theie 2Bt onerethad phetBeeipEpatipa whicdhdes BOGtepner

Lhan 0 TELLOEROL T 0P LSk L2 TSLTER TRA e gont dered
stirring and granulating the mixture containing the phenol
compound and the binder, is cracked at a temperature of not

15 lower than 25°C and lower 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 with a particle size not
more than 5 mm and a cracking mechanism to give a granule.

20 The means for cooling the granular agglomerate to a
temperature of not lower than 25°C and lower than the
temperature which is 10°C lower than the melting point of
the binder is not particularly limited, and examples
thereof include cooling methods such as air-cooling and

25 water-cooloing. Also, in a case where the mixture
containing the phenol compound and the binder is stirred
and granulated into a granular agglomerate, and then the
granular agglomerate is allowed to stand at a temperature
of not lower than 25°C and lower than the temperature which

30 is 10°C lower than the melting point of the binder, if

there is enough time before the granular agglomerate is



Any separation nechani smcan be used in the cracking 10machi ne, so | ong as
it can recover a granule having a particle size not nore than 5 nm
Exanpl es of the typical separation necthLsn1include screens havi ng

openi ngs capabl e of recovering a granul € having the desired particle size.
As used herein, the term"equip" nmeans not only (1) 15an aspect in which
the separati on nmechani smexists being integrally incorporated in the main

body of thgugfﬁg&ngon@ﬁ | BeacROnbhabchhgeStan;i yhene.thg granule is
separated fromthe granular aggl onerate through the separation nechani sm

proceeds ssaphtaheonshychibbhsorasdctbssivekbyingt he2bbhesmt epdwares dihe

ranul ar aggl operate js cracked throu t he cracking nechani sm.incl uded in
Sha ot ki Poe ThERoRER et aF bR o9 AR abateS] ARGRAER TRE BERalke on

mechani sm ex} St 5, bel 09, addhti 9gally athashed 1,04 the,F acking. achi ne

out si de thgéné%naggdg,oso %%atgt%e step mherelﬁﬁe granﬁ?ar Zgggglonerate IS

crackegd t htemgbritererwickchgi setbdhi sowencthatedthen rdket tmacko hgt nachi ne
arat.ed from.t

proceeds, and then the_step, where ge granule is_se h
granul ar a ?oﬂ%?%?%’tﬁ?%ﬁgﬁhfﬁemgé aﬁaPﬁanﬁesﬂaﬁ%gﬁFF8|ste simplie

di sconti nugys! ¥asJheod ey "ReERHAY" neans a hole or an 30aperture (an area
t hrough which the granul e passes) in the screen. 19 The size of the

"hol e or apedBbtre" is, for exanple, fromabout 2 to 5 nm [0036] Exanples
of the cracking,nechani sm equi pped_in_the_5cracking machine include a
%% 11 ﬁg%a% Be seg in Eh

contact -t ype shea¥ing°aeehanis BHPE GROCPEckPRg A granufafAgdi%ner at e
intop@ gr anateihd) oslghl énd egs piocabhngebbveeval yragupkahBving a

particle size 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)
15 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 agglcocmerate through the separation
mechanism proceeds simultaneously with or successively with
20 the step where the granular agglomerate is cracked through
the cracking mechanism included in the cracking machine,
but also (2) an aspect in which the separation mechanism
exists being additionally attached to the cracking machine
outside the main body, so that the step where the granular
25 agglomerate is cracked through the cracking mechanism
included in the cracking machine proceeds, and then the
step where the granule is separated from the granular
agglomerate through the separation mechanism follows
discontinuously. The term “opening” means a hole or an
30 aperture (an area through which the granule passes) in the

screen.



The tenperature at which the granul ar agglonerate is cracked through such a
cracking machine is set within the 10range of a tenperature of not | ower
than 25C and | ower than the tenperature ich is 10C | ower than the nelting
poi nt of the binder. The tenperature descri bed above nay be set by
utilizing, for exanple, a heating or cooling neans included in the cracking
machi ne, and the specific 15nmethod for controlling the tenperature may be a

met hod in whi chigcheat medi ¥md s RASSE LYQUINR & Jl%Ck%tOIOfe>$£1?pf acking
machi ne. [0037] Exanpl es of the cracki ng nmachi ne (whi'ch may al so be

20gener al | yroal bedus @i sontegmat or, a grinder, or the like), which may be
used in thi gggguction nmet hod of the invention, include an oscillator
(manuf actu 8 Fukae Pow ec), Flake Crusher (manufactured by Hosokawa

Mcron), a disi Ek@&&%@r o(frr%mf RELNAGH P Y JdPREKNR éqd:ir a fRoveke M I
(manuf actured 25by Fuji Paudal Co., Ltd.), Quick MI manuf act ured by

Sei shbn Enteppkisg Gechibed 1)ncl|9eﬂ@t r@ercqmtlalct(—rta/mﬂ maﬁ@'mqoynq@mam

M cron), a _cu rom.ll nuf act ur ed Ltd.

Sangyo, Co CAPEHTE B EXAGROSFnAuLTAFIRAT A T BRI 13 FE ot ur ed
by Hosokawah%ggan)a r3eThe ceseiinlatnr r@%ﬁlal@ep@rattséﬂer may be preferably
exenplified 0038] The oscillator is explained in nore detail as

a typical crackThg ﬁé@ﬁﬁﬁétuTﬁea@sMHHQQ(ﬁhaxgﬁﬁnqi&ﬁ«ﬂﬁﬁkﬁmQﬁa&$el@resent
vent  on (5eeLl R byonl Buok0er Lo, 0al 0 Skhe desl ned qranule o

descri bed Fot 6r “an creen, as a Cl edarant mnth a

Wi dt mousuakngQOEfnﬁr%ehﬂ%@a%@r@nofprn%fterl%me% ae%tﬁ zr59t: bess 1bhanr 1 mm and
not nore than 5 mm between the rotor and the screen. The granul ar

aggl orer at éhas thackedpbyateciepmbdati rig tIECTr dpopr10hengithe aegtdmd e. The
rotor reC|8598%t8§ %Beabﬁhae§gee%he temperature described above may

be set by utilizing, for example, a heating or cooling
means included in the cracking machine, and the specific
15 method for controlling the temperature may be a method in
which a heat medium is passed through a jacket of the
cracking machine.
[0037]
Examples of the cracking machine (which may also be
20 generally called a disintegrator, a grinder, or the like),
which may be used in the production method of the invention,
include an oscillator (manufactured by Fukae Powtec), Flake
Crusher (manufactured by Hosokawa Micron), a disintegrator
(manufactured by Hosokawa Micron), Power Mill (manufactured
25 by Fuji Paudal Co., Ltd.), Quick Mill (manufactured by
Seishin Enterprise Co., Ltd.), Feather Mill (manufactured
by Hosokawa Micron), a cutter mill (manufactured by Makino
MFG. Co., Ltd., Masuko Sangyo Co., Ltd., or Sansho Industry
Co., Ltd.), and Bexmill (manufactured by Hosokawa Micron) .
30 The oscillator and Flake Crusher may be preferably

exemplified.



of, for exanple, not |lower than 0.1 m second and not higher than 1

nm second, and not |ess than 30 conpl ete strokes/ m nute and not nore than
300 conpl ete strokes/ m nute. 15[0039] Theythus obtai ned granul e has a
particle size of substantially not nore than 5 nm and may be used as a
product as it is. Wien the granule is processed into a product including
only the particles having the desired 20particle size described above with
hi gh precigipgngja 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 mMmmto 2 nm Tieyoseidddédr iifs mepdesarcy iTheorenoviedd ifli mes powder may be

reused as a startin Zgnateria for tﬁ product.ign _nmet hod .of the ipvention.
Looao) - BYBNTRY GRaRaar I RBIERT T onBEr Gt ad “HezoFAD b I Suct | on
nmet hod of bhethaverkisenti s nadmicxed WshlRciffalcaaXanpliey A deasidd KUsh fs a

polyolefin. The mxing ratio of 30the granul ar conposition of the invention
to thé resthenayspaedf graaxadgplsé zendesicaddethap oy paritns Indageigghtoodrt he

21 granul ar_co ition based_on_100 parts by .weight .of .the resin. It is
apect 11 cal FYonaL SEeeht hART0 605 2par e o e T ot “Hat Tofa A h B0 par s
by wei ght, mpref enabl yonat, | g rehan1§. Qbopar hoty 1eeisghthaand Red Amye than 2
parts by 5weight, nore preferably not |ess than 0.01 part by wei ght and not
mor e t han 1OpalRPTrBy thenght Mgk tivgen| ithe. rPOEF1pNGch ther ssingegonpodie i on

Cont AL 058 e FATEOBLERETH L SN O 2551 ™
10 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.
15 [0039]

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

20 particle size described above with high precision, a step
in which the fine powder contained in the obtained granule
is removed through, for example, a sieve with an aperture
of about 0.1 mm to 2 mm, may be added, if necessary.

The removed fine powder may be reused as a starting

25 material for the production method of the invention.
[0040]

The granular composition produced according to the
production method of the invention is admixed with, for
example, a resin such as a polyolefin. The mixing ratio of

30 the granular composition of the invention to the resin may

be, for example, not less than 5 parts by weight of the



Any commercial available resin may be used as the thernoplastic resin

W thout any particular limtation. Exanples of the thernoplastic resin

i ncl ude pol ypropyl ene resins such as an %thylene-propylene copol ymer,
15pol yet hyl ene resins (a high density p3lyethy|ene (HD-PE), a |low density
pol yethyl ene (LD-PE), a linear |ow density polyethyl ene (LLDPE), and the
i ke), a nethyl pentene polyner, an ethylene-ethyl acrylate copol yner, an

et hyl ene-vinyl acetate copol yner | yst n ol yst vt S _su as
S0pl y(p- ML EGR S S CHEy SaRa o1 ba A et Byt OF P aR T b Yn LBl o R T TS st yr ene
copol ymer, ran; ACrytenitribsci butadi gngost yeesetEepobyoes, parspegi al acrylic

rubberacrvlionitrile-styrene copolyner, an acrylonitrile- chlorinated
pol yet hyl eveighyreneé coporgrer thansbyperbs bBbueadhenePEBpsrFRey, "atd t he

i ke), a chloripated, polyethyl ene I I p : hhor.i e ubber,
a pol yvi ny e%ﬁlg??%e?‘gip%?§§in¥|$%gﬂgec ﬁgrﬁég,&§9§e5ﬁ3§r5| %Qiésg . an

et hyl ene- vi;ay4nh e cebet cppobyaBLy Aofl Uessreskn, Daopobyatebgl wed gyreaf t ed
pol yphenyl ene et her 30resin, a polyphenyl ene sulfide resin, a polyurethane,
a pol yam dendpedyesese teanns pebE kXanpiehta pBfyEPRyLéke: 22
terephthal§§g41g pol ybutyl ene terephthal ate, and the like), a

pol ycar bonat e, pol yacryl ate, a pol ysul fone, a polyether ether ketone,

pol yet her sul f ong, a aRe 8f ONBbIPOPOL YOSt eonteshingatdeablkghupbtchar at e
prepolynmer, a silicone resin, 5 1, 2-polybutadi ene, polyisoprene, a

but adi ene/ @eRpPehttPn| @ cBpsl JREENLAAN BRI nESRePhy I ReERILFY S e
copoigner, 9@9e£§81%'§e ér§8%¥§%9¥£998 £gsin, a polypropylene resin and a
pol ys yreh% aré prefera ?e ecause of tﬁelr good nol di ng processability.
10[ 0042] As usemnhetenmerthel patryptepybenesinsimayr bbepsetioaa phleyol efin

containing a structural unit derived from propyl ene, and.specific exanples
t her eof i nEP@EBORLEFLEaf FFHR ﬁ%BB?PEn@nﬁoﬁﬁﬁggﬁﬁéﬁf lBﬁ%B&P@He-ethylene

15random cepol ¥PEL. oA PREPYLEDRHA1958f ENrEaRNdOMhEednakY BN ypRopylene
resins such as an ethylene-propylene copolymer,

i5 polyethylene resins (a high density polyethylene (HD-PE), a
low density polyethylene (LD-PE), a linear low density
polyethylene (LLDPE), and the like), a methylpentene
polymer, an ethylene-ethyl acrylate copolymer, an ethylene-
vinyl acetate copolymer, polystyrenes (polystyrenes such as

20 poly(p-methylstyrene) and poly(a-methylstyrene), an
acrylonitrile-styrene copolymer, an acrylonitrile-
butadiene-styrene copolymer, a special acrylic rubber-
acrylonitrile-styrene copolymer, an acrylonitrile-
chlorinated polyethylene-styrene copolymer, a styrene-

25 butadiene copolymer, and the like), a chlorinated
polyethylene, a polychloroprene, a chlorinated rubber, a
polyvinyl chloride, a polyvinylidene chloride, a
methacrylic resin, an ethylene-vinyl alcohol copolymer, a
fluororesin, a polyacetal, a grafted polyphenylene ether

30 resin, a polyphenylene sulfide resin, a polyurethane, a

polyamide, polyester resins (for example, a polyethylene



propyl ene-et hyl ene-a-ol efin terpolynmer, and a pol ypropyl ene bl ock copol yner
contai ning a copol yner conponent conposed of a propyl ene honopol yner
conponent or mainly propylene and a copg&yner conmponent conposed of

propyl ene and 20et hyl ene and/ or a-ol efi [ 0043] In the present

i nvention, when a pol ypropylene resin is used as the thernoplastic resin,

t he pol ypropyl ene resin may be used al one, or as a blend of the two kinds

o e cEk0O a1 are, EXABL 8,00 LRE BepiBhifa BELIAENE" hel hinehaving 4

to 12 carbon at such pen

4- et hyl - lap@@l@@£rbdn@©éen£ pabdadrdeseae. aPpelgsablfynel- abpbégether

1- hexene, and 1-octene are exenplified. 30[ 0045] Exanples_of the

propy| ene- ALt ef kAL PRAdORP LVPBI§FeF UL 58NE nchIdBI AT BF by PRAEEF LBt ene random

copol yner,, ﬁopy'ggg%}9§§§g LERAQM,F0BOt yiEL, @nd;a, praRyLensy - oct ene

randon1copo yner e propyl ene“ethyl'ene--a-ol'efin
t er pobynerilj hepotighat od Doyd enee ey hybpnenk;, batbnéadeepeVyaeyloaltrlle
propyl ene- et hy| ene-1 - hexene terpol IeneetE ene-1| - oct ene

t er pol yner SOPPbORTY 1% ne Ehel %%?y%%%ﬁyieﬁ%tBPSQNEggﬁOFQHﬁ §Rr aP®ng t he
copol yner EQQPPﬁEQt Qﬁnpgfﬁet9§1@n@rPQghﬁneaheaegekxgg&eﬁenpe@eata%e_nalnly

propyl ene and the copolynmer conponent conposed of propyl ene and et hyl ene
and/ or a- ok gbfd hys exoemd esref ptbéecapbéyhecavoeapofiehhetonmposdd mofl dieian| y
15pr opyl ene i ncl ude ropyl ene- et hyl ene copol ynmer conponent, a

propyl ene- ?rTﬁﬁﬁﬁﬁpkﬁb ymer conponent, and a propyl enel-hexene copol yner
conppgent ; | @hgh exanpl es of the copol ymer conmponent conposed of propyl ene
and ethylene and/or cc-olefin include a propyl ene-ethyl ene copol yner
conponent, a 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

15 random copolymer, a propylene-o-olefin random copolymer, a
propylene-ethylene-o-olefin terpolymer, and a polypropylene
block copolymer containing a copolymer component composed
of a propylene homopolymer component or mainly propylene
and a copolymer component composed of propylene and

20 ethylene and/or a-olefin. |
[0043]

In the present invention, when a polypropylene resin
is used as the thermoplastic resin, the polypropylene resin
may be used alone, or as a blend of the two kinds or more.

25 [0044]

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

30 [0045]

Examples of the propylene-o-olefin random copolymer



20pr opyl ene- et hyl ene-1 - but ene terpol yner conponent, a

propyl ene- et hyl ene-1| - hexene terpol yner conponent, a

propyl ene- et hyl ene-1-octene terpol ymer caonponent, a propyl ene-|-butene
copol ymer conponent, a propyl ene-1- hexéme copol ymer conponent, and a
propyl ene-1-octene 25copol yner conponent. The content of the ethyl ene
and/or a- olefin haying 4 to 12 carbon atons in the copol yner conponent

conposed of opyl ene_and. et hyl ene._and/ or_a-ol efin,i sual %r m. 0,01 to
20% by wel GRET L G086 SOEKANRT SSPGF EL Re ZBL7ir SR BRBCHT ock PXGRS I
cont ai ni ng1thexeAROLYABEMCOAPONGRE rfORRES@dp@bpglphepY Here endd rhhermiol yer

or mainly propyl ene and the copol yner conponent conposed of propyl ene and
et hyl ene andpotymevtefin include a propyl ene-ethyl ene bl ock copol yner, ‘a

(propyleneib %E opyl ene- et hyl ene) bl ock copol yner, a (propyl ene) -
5( propyl en -8 ;Iene-l-butene) bl ock copolyner, a

(propyl ene) - (prppykhgneseshytgae koF?l@H@)ebh?@%n@gﬂgblgﬁﬁn &erpolymer
(propyl ene) - ( roperne-I-butene? bl ock copol yner, a
(propyl ene}n¢ u@pyaepéOPyh@R@n@thﬂ@EQ-écgéﬁﬁﬁérFeﬁpolymerr a

ropyl ene-eth - ene ene-.1- e ock lwrer, a
ggrogglenepgéﬁéﬁgﬁg%?ﬁggg%§ égéﬁg%ﬁékeEEF%PQﬁggghéfggl%cﬁ}gg o%yner, a

(propyl enecehbhytese)-6ptonyl esepobymene) bl ock copol yner, a
(propyl ene-ethyl ene)- (propyl ene-1-hexene) bl ock copolyner, a
(propyl enel@04phlit ene) - (propyl ene- et hyl ene) bl ock copol yner, a (propyl ene-

151'P8te”e)'(pr?@ﬁ%ﬁ??%?%%é#§ﬁ§}§?E“F§B%* Ebggﬁyﬁ$90kﬁﬁgain§ng the

(propyl ene-1-bu yl'ene-1 -hexene) block copol’yner, a
(propyl enecbpblyeae) céppopyheneohpbatdneX bl pckpydpoky emopaigme r
(propylene | ounene) o EPLOPY §"Er6B51EnY) AR HC2BIA TREr component
composed of propylene and ethylene and/or a-olefin,
examples of the copolymer component composed of mainly
15 propylene include a propylene-ethylene copolymer component,
a propylene-l-butene copolymer component, and a propylene-
l1-hexene copolymer component; and examples of the copolymer
component composed of propylene and ethylene and/or a-
olefin include a propylene—ethylene copolymer component, a
20 propylene-ethylene-l-butene terpolymer component, a
propylene—ethylené—l—hexene terpolymer component, a
propylene—ethylene—l—oétene terpolymer component, a
propylene-l-butene copolymer component, a propylene-1-
hexene copolymer component, and a propylene-l-octene
25 copolymer component. The content of the ethylene and/or o-
olefin having 4 to 12 carbon atoms in the copolymer
component composed of propylene and ethylene and/or o-
olefin is usually from 0.01 to 20% by weight.
[0048]
30 Examples of the polypropylene block copolymer

containing the copolymer component composed of a propylene



20[ 0049] In the present invention, when a pol ypropylene resin is used
as the thernoplastic resin, a crystalline propyl ene honopel yner and the

pol ypr opyl ene bl ock copol yner containing%ihe copol ymer conponent conposed
of a propyl ene 25honopol yner conponent mai nl y propyl ene and the

copol ymer conponent conposed of propylene and ethylene and/or a-olefin
having 4 to 12 carbon atons are preferably used, and the pol ypropyl ene

bl ock i ni h I f I
omopol yiorBFCRRIRES. A0pf apyenEe Ay TS CORoly eiCLbmSBiant LOBEeRY of

propyl ene apd kBl 87€ 2B AEnd- Ahef bR WAV +hd/@ 1 & -CAlEaH aliBuds 25
nor e preferabe used. Exanples 0050] 5The present invention is explained
in nore deBaPiropylpeanstbilene PAPLEWCRPOLVEFSl ed did obosaredti ve exanpl es.

05D, SR L5 A, S SR onpia s e

3, 9- bbs[ 2- {{Br63yl butyitayhydeexybatarehy bpleny lcopoapimtyl exy}-1,1- .
di rethyl ethyl]-2 4,8,10-tetraoxaspiroES-S]undecane "Sum | izer GA 80(r)
( manuf act ufBEOBY 1 ShRY rdREORHERTEaP LY enESI B oK eBEpEHERK BRI dear ) ;

Sur 1 omo Ohen £8P Esne) [ BEFBLRBh B A Basie) S oo R R &
cal ci um st gprapel énanufpebprednby 1 Sheragawa bA@Cke micpall yivedystary Co., Ltd.)
Component D:. tris(2,4-di-t-butyl phenyl)phosphite "lIrgafos 16e"
(nanufactuﬁ@aogylg@spythylene)—(propylene-ethylene—l—butene) block

10 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-

15 l1-butene) - (propylene-ethylene-1-butene) block copolymer, a
(propylene-1-butene) - (propylene—-ethylene-l-hexene) block
copolymer, a (propylene-l-butene)- (propylene-l-butene)
block copolymer, and a (propylene-l-butene)-(propylene-1-
hexene) block copolymer.

20 [0049]

In the present invention, when a polypropylene resin
is used as the thermoplastic resin, a crystalline propylene
homopolymer and the polypropylene block copolymer
containing the copolymer component composed of a propylene

25 homopolymer component or mainly propylene and the copolymer
component composed of propylene and ethylene and/or a-
olefin having 4 to 12 carbon atoms are preferably used, and
the polypropylene block copolymer containing the copolymer
component composed of a propylene homopolymer or mainly

30 propylene and the copolymer component composed of propylene

and ethylene and/or a-olefin having 4 to 12 carbon atoms is



Component E: talc fine powder "M cron Wite 5000S(r)" (manufactured by
Hayashi Kasei Co., Ltd.) 25Conponent F. oleic am de [0052] (Exanple 1) To a
100 L-vol unme hi gh-speed m xer (Mdel FS-,100 nanufactured by Fukae Powt ec)
were added starting materials 30(total ight: 15 kg) containing 0.6 kg
(3.9 parts by weight) of Conponent A, 1.7 kg (11.5 parts by weight) of 26
Conmponent B, 7.7 parts by wei ght of Conponent C, 15.4 parts by wei ght of
Conponent 46 s wei ght of Conponent E. WArm wat er having a
tenperalLwééégméiﬁ§%%£@%%s%e%d5through a jacket of the high-speed m xer,
thereby heating a stirring tank equi pped in the high-speed m xer, then the
nunmber of revolution of stirring blades equipped in the inside of the
stirring tfR¥eT he hi gh-speed nixer was set at 165 rpm (a bl ade tip speed
of 6 nisecgﬂgﬁ) and the 10nunber of revolution of a chopper was set at 1500
rpm (a blade tip speed of 10 nisecond), and after that the hi ghspeed m xer
was ran for abodllie 40resant esnuedeionhiéscendliainad desmpirbedeabaovebyn this
way, 13.6 kg of a_granul ar_aggl onerate %the 5tengera ure of thﬁ ranul ar
aggl omer atte s ATCRE thel QAN OF SXRBPLEF r FRAGCHPRAGRELVEn S *REE 165t-ai ned by
stirring apghgranul ating the mxture containing the starting materials
descri bed above. The thus obtai ned granul ar aggl onerate was all owed to
<Material>

In examples, the following starting materials were
10 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.,
i5 Ltd.)
Component B (binder ): di-n-tetradecyl 3,3'-

®n (manufactured by Sumitomo

thiodipropionate “Sumilizer TPM
Chemical Co., Ltd.) (melting point: 51°C)
Component C: calcium stearate (manufactured by Shinagawa
20 Chemical Industry Co., Ltd.)
Component D: tris(2,4-di-t-butylphenyl)phosphite “Irgafos
168%7 (manufactured by BASF)
Component E: talc fine powder “Micron White 50005%
(manufactured by Hayashi Kasei Co., Ltd.)
25 Component F: oleic amide
[0052]
(Example 1)
To a 100 L-volume high-speed mixer (Model FS-100
manufactured by Fukae Powtec) were added starting materials

30 (total weight: 15 kg) containing 0.6 kg (3.9 parts by
weight) of Component A, 1.7 kg (11.5 parts by weight) of



20stand to cool to roomtenperature (about 30C). After cooling, the

aggl onerate was added to an oscillator (Mdel M-3 manufactured by Fukae
Powt ec) equi pped with a screen with 4 ng? penings. After it was confirnmed
t hat the cl earance between a 25rotor an he screen in the oscillator was
not less than 1 mmand not nore than 5 mm the reciprocating speed of the
rotor was set at a tip speed of 0.37 m second and 110 strokes/m nute while

t he tenper t he aggl t kept Jat ~ahaut 3QC~ wihthqu ating
t he terrpergérgé(gn% 'tBIgt hZ'?o}gg??gaﬁﬁ/V\ggtlér Iet Rat tﬁg oscil 74t or 'wa;paflluﬁé/f or
about 1 mipytwe ugidler o £ heogpadehitonsaddsdri. bedaahavey w2ight of In this way,
the granul ar aggl onerate was cracked through the oscillator to give a

granul e (pe?PTPere"siZe: not nore than 4 mm vyield: 99.4%. The yield was
| cul at ed foll . bBYield.= i | bt.al ned Ki
calcul ated as T.ql @fﬁﬁﬁgahﬁag%naﬁ§ﬁtg§%e9gtﬁE@ngfe6% g@%gt%9¥sgﬁac I'ng

t hr ough osci | | at or 0 agglomerate a osCrllator) x
100. 5 Marbvogis prodokeioafunhtshiwghe speeddanuaged dheleblkemeating a

(specifically, deformation of the screen or_ the 10reci procating or
Fovol vi ng BHEEEseF ntehE B96TPPAoiS byt HaSPRREE i Bont sEEN GIF due to

the granul arnaggl OFeral&1uthys 5%5gk&wgnganaa@%e%a@lri?@g@s i@f tifpair and

repl acenment of the production units, which consequent ed to i nprovenent

of the protustdeic¢y. tis[ 6058 ifiExaapkeo?) the higBt-spkieng wintear ivds J¢iot al
wei ght: 15 kg ontaining. 0.7 kg (4.5 parts _by wei ght) of onent A 2.1
kg (13.7 p%l‘?ti(i%yr%i éﬁtgl?}?ep&gﬁoﬁ%? B?tf9.61 éuetcgnﬁ{l'm@i“ 05t 20
Conppgent LunidSr 2o PaFESo DYt W6Hh9BE af chopperenk sDsard 22413 0pandsn bys wei ght

of Conponent E were added to a hi gh-speed m xer. Warm water having a
t enper at urlel @fle 60 walsepdss€édl0 m/second), and after that the high-

speed mixer was run for about 40 minutes under the
conditions described above.
In this way, 13.6 kg of a granular agglomerate (the
15 temperature of the granular agglomerate was 47°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
20 stand to cool to room temperature (about 30°C). After
cooling, the agglomerate was added to an oscillator (Model
MF-3 manufactured by Fukae Powtec) equipped with a screen
with 4 mm openings.
After it was confirmed that the clearance between a
25 rotor and the screen in the oscillator was not less than 1
mm and not more than 5 mm, the reciprocating speed of the
rotor was set at a tip speed of 0.37 m/second and 110
strokes/minute while the temperature of the agglomerate was
-kept at about 30°C, without elevating the temperature of
30 the rotor, and after that the oscillator was run for about

1 minute under the conditions described above.



t hrough a jacket of the high-speed m xer, thereby heating a 25stirring tank
equi pped in the high-speed m xer, then the nunber of revolution of stirring
bl ades equi pped in the inside of the st%gring tank of the high-speed m xer
was set at 165 rpm (a blade tip speed of '6 mlsecond), and the nunber of
revol ution of a chopper was set at 1500 rpm (a 30bl ade tip speed of 10

nm second), and after that the high- speed m xer was run for about 1 m nute

o Ry o oads Al s A e O AnoNey EAFTOREra BOME, crackeld tN1S VA,

12.0 kg of a grianular  aggl‘oner at rature of gr anul ar

aggl omrer atth wmiasgb i cato ddiel b 0f td hei 8& i & rgngngl anypat t 0a) ewas zebt ai ned by

stirring and 5granulating the mxture containing the starting materials

descri bed Hovere than 4rgang hyse bbt af het® br ahtf a¥ 1 add| baer 6t éChasd tar owed

to stand to cgol, o roomtenperature (30C)After cooling, the agglonerate

was added to an 0scill ator (Model MF-3 10manufactured by Fukae Powt ec)

equi fped Widlid =schweergii tdf 4gramopendingsined by Aféeking wasoaghfirnmed

that the clearance between a rotor and. the screen in the oscillator was not

| ess t han OB Sih @ Mot (W e & Hah %r%%¥l%ﬁea?%%?%?6%5?iﬁ§d§§e58 of the

15r ot or S. set tJ eed of 0.37 nisecond and 110 strokes/ m nute

whi | e th2Q§F§§d€§&¥§nﬁ%ﬁéﬁﬁTe was kept at the sane tenperature as above,

wi t hout el evat iy itches trenpirat we afitsevent onot at@nafedrot hatokke

oscillator was run for ab qg 1 minpute under the condit%ons descri bed above.
& £ £

201 n this WRECHhEYrahul 6t Jgut ohe? &f SrhgkRdor

10 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
of the production units, which consequently led to
improvement of the productivity.

15 [0053]

(Example 2)

Starting materials (total weight: 15 kg) containing
0.7 kg (4.5 parts by weight) of Component A, 2.1 kg (13.7
parts by weight) of Component B, 9.1 parts by weight of

20 Component C, 18.2 parts by weight of Component D and 54.5
parts by weight of Component E were added to a high-speed
mixer.

Warm water having a temperature of 60°C was passed
through a jacket of the high-speed mixer, thereby heating a

25 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 revolution of a chopper was set at 1500 rpm (a

30 blade tip speed of 10 m/second), and after that the high-

speed mixer was run for about 1 minute and 30 seconds under



through the oscillator to give a granule (granule size: not nore than 4 mm
yield: 99.1%. Various production units were not damaged or broken
(specifically, deformation of the screeE or the 25reciprocating or
revolving plates in the oscillator) by e i npact and contact |oad due to
the granul ar aggl onerate, thus resulting in unnecessariness of repair and
repl acenment of the production units, which consequently led to inprovenent

of the pro tivity.. 0054 ) 29 To a 2500 L-vol une
high-speedgﬁgng&%%%iéggFéé%%fé%%%ggégﬁgfactured by Fukae Powtec) were
added starting matefidlsay(totad wei ghta 392nkl}rcagyabnengtd5 (kgpe( 3. 8

parts by weight) of Conponent A, 45 kg (11.6 parts by melght% of . 5Conponent
B, 7.7 parteusrakightobfticonporental adglanpapts vgswel ghta'ef titenpddent D

and 46. 2 p@fte%n Yo N3 agjoir @Q?f’?{%ﬁﬁaéﬁ%ﬂw@ Eéring Vipg @ik ”Bﬁxhature of

60C was pass hr oug cket o I gh-spee r, thereby heating a
10stiFri ngytankl egingped imitterdi gbrnspeetdng Xee, sthehihbemauntnérn 16f
revolution_ of stirring blades equipped in the inside of the stirring tank
of the hi gESpPERPHI XK VSas set at 61 rpm (a blade tip speed of 6

m second), and f/he eébeiiﬁ@agvgyémpapfaagwﬁ@pg%ewﬁgsss&l@hew%% rpm (a

bl ade tip 15speed of 24 nmisecond); and after that the high-speed m xer was
run for abotdndOcdn dus estantesmt bempondttirons3descr i etk @bovecl1ngt hi s way,

599 ka,of 3, 8L208 0. oa0 oner al g, (Lhe, {emmeral e, of Lhe pofict, ves 6C a

10 manufactured by Fukae Powtec) equipped with a screen with 4

mm openings.
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 reciprocating speed of the

15 rotor was set at a tip speed of 0.37 m/second and 110
strokes/minute while the product temperature was kept at
the same temperature as above, without elevating the
temperature of the rotor, and after that the oscillator was
run for about 1 minute under the conditions described above.

20 In this way, the granular agglomerate was cracked
through the oscillator to give a granule (granule size: not
more than 4 mm, yield: 99.1%).

Various production units were not damaged or broken

(specifically, deformation of the screen or the

25 reciprocating or revolving plates in the oscillator) by the
impact and contact load due to the granular agglomerate,
thus resultiﬁg in unnecessariness of repair and replacement
of the production units, which consequently led to
improvement of the productivity.

30 [0054]
(Example 3)



granul ating the m xture containing the starting materials descri bed above.
The thus obtai ned granul ar aggl onerate was all owed to stand to cool
to 40C or |ower. After cooling, the 25a%%£onerate was added to an
oscillator (Mdel M--6 nmanufactured by ae Powt ec) equipped with a screen
wi th 4 nm openi ngs. After it was confirnmed that the clearance between
a rotor and the screen in the oscillator was not [ ess than 1 30nm and not

nore than 5 mm .t he iprocati n peed of the.rotor set. at.a tip_speed
of 0.37 nisecongoaﬁd5%§8 E43501%1 %o%ég mi° ﬁﬁg'%ﬁieg ﬁﬁ%ﬁgﬁbgﬁ%gﬁ%g%%gﬁgture
was kept amahl€asagectHepperalkdce PasitalkoVvacic laoMRIG, Mty elLevat i Agst he
tenperature of the rotor, and after that the oscillator was run for about

25 mi nut es (GAGEL VR&IBEAdPPRoKY) desetieBed nBaBovéd (3-8 pPants Hi% way, the
ranul ar aggl a ed t hroygh the illa iv.e ranul e
Or e SPBLOTRIRCE PARpREASESA, NEoUgh (g SN L BN B0

(granule siz re ari-ous uction units
wer e pot daomgedeqr broken pAEspedif weadlghy, odefompaneon af, tie. &c5eens or
the reciprocating or revolving plates iin the oscillator) by the inpact and
contact | oBY HB&IPE PReCERRAGEAL Hggremédfatie PathFs esifitahty 9t
unnecessar%gﬁ?g ggtr%pair and repl acenent of the production units, which
consequently d-to 5i nprovenent of the productivity. [0055] (Conparative

Example 1) To awd@fl kavekurBvhhghaspeagcraterro Mrd@o°ESwa80parRULACt Ured by
Fukae Powt ec) were added starting materials , )
through a jacket of the high-speed mixer, thereby heating a
10 stirring tank equipped in the high-speed mixer, then the
numbér of revolution of stirring blades equipped in the
inside of the stirring tank of the high-speed mixer was set
at 61 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
15 speed of 24 m/second), and after that the high-speed mixer
was run for about 50 minutes under the conditions described
above.
In this way, 389 kg of a granular agglomerate (the
temperature of the product was 56°C at the end of the
20 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 40°C or lower. After cooling, the
25 agglomerate was added to an oscillator (Model MF-6
manufactured by Fukae Powtec) equipped with a screen with 4
mm openings.
After it was confirmed that the clearance between a
rotor and the screen in the oscillator was not less than 1
30 mm and not more than 5 mm, the reciprocating speed of the

rotor was set at a tip speed of 0.37 m/second and 110



20(total weight: 15 kg) containing 0.6 kg (3.9 parts by wei ght) of
Conmponent - A, 1.7 kg (11.5 parts by weight) of Conponent B, 7.7 parts by

wei ght of Conmponent C, 15.4 parts by meﬁgpt of Conponent D and 46.1 parts
by wei ght of Component E. 25WArm wat er having a tenperature of 60C was
passed through a jacket of the high-speed m xer, thereby heating a stirring
tank equi pped in the high-speed m xer, then the nunber of revol ution of

stirring bladescedi aped |n;tbe hesBQSFaE henpLitiing M%%kpggﬂ;gﬁ%ond)

hi gh- speed m xer was set 30at e tip speed of ,
and the nunhersamerEEmbatBOHrefaa ehoppeprwasweet, WUtHQMﬂlqﬂ@qétlﬁﬁ.blade
tip speed of 10 misecond), and after that the hi eed m xer was run for

about 40 nFR%tEEmHﬁH@FuFﬁeoéoﬁHFtF8ﬁ§rde§8?|Bé&e b t Iﬁetm§$k&%ﬂtqm 0 kg

of a granuj,ac aggl eger QESuU be ﬁ&ﬁﬁE@l’sahHB%rOfthYeh%o%%‘i% x?é the
end of the stirring granulation) was obtained by stirring an gran ating

t he ndxt urabgwvatai ning the starting naterlals descri bed above. The thus
obt ai ned granul?r gﬂglonerate was ad g i 10oscill ator (Mdel M--3
manuf act ured by EukBeS PEGK ec T 8qHF ppE aﬁh?ﬂg OREFEEH Wieth S heni ngs

while the pregdugh troPsLatYLgrt¥aSLtKeRt vat ot Beasane t(grReralkurs as. ahpve.
After it was confirnmed that the cl earance bétween a rotor and the screen in

the oscil |meoe Vhsnnéthesslehdn 9918fn.and not nore than 5 mm the rotor
was heated and the.reci ng. s of the_rot set tip speed
of 0,37 i secontPaHAST 18 STTGKLSP nERAEE WRFFe™Phe JAPGdRE: SrenEiatr e vas
kepti@t thes;saderiegpeyat HeeoAfaBbeMeoraRfeabtebehhatl: tthe oscillator was
run for about 2 m nutes under 20t he conditions descri bed above. I n

this way, mwzgrgﬂ@utamgaggl baephvendaplarackéd theoogkitlRetosdi [dyattdre to

oranui ar o S ratde Gt EnbaT ol Choth EhacReaNSrFeGeNarared From  he

obtai ned thus resulting in unnecessariness of repair and replacement
of the production units, which consequently led to

15 improvement of the productivity.

[0055]
(Comparative Example 1)

To a 100 L-volume high-speed mixer (Model FS-100
manufactured by Fukae Powtec) were added starting materials

20 (total weight: 15 kg) containing 0.6 kg (3.9 parts by
weight) of Component A, 1.7 kg (11.5 parts by weight) of
Component B, 7.7 parts by weight of Component C, 15.4 parts
by weight of Component D and 46.1 parts by weight of
Component E.

25 Warm water having a temperature of 60°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

30 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



25granul e by aggl oneration. The yield was a | ow val ue of 59.3%

Various production units were danaged or broken (specifically, deformation
of the screen or the reciprocating or g¥ | ving plates in the oscillator)
by the 30i npact and contact | oad due to e granul ar aggl onerate, thus
resulting in necessity of repair and replacenment of 32 the production
units, which consequently led to decrease of the productivity. [0056] The

desired granule £20 bpoohtgined Agcacding ta-the apnesent: lkentign.

addi ti on, seconda at damages br eakages of vari ous
product|onspéeasmlmbrchaareuﬁam&edabputheoimpamme&ndumﬁntamk | oad due to

t he granul ar aggl onerate when the granul ar conposition is produced by
stirring g?%ﬁﬁ%g%Pﬁﬁ degarrbReredli€&8, thus 10 resulting in unnecessari ness

f d h |
of repair an ftﬁﬁe@ﬁgﬁwg% w%] 8 &ﬁog%cy @a%utasf %}%\Mn{eei%%et (e

i nprovenent of pr oduc y can be realized is clained is:
1. A pet hoteipérptodecbigtBegpandliar wrargp%r’m an chapehdi bd the steps of:
stirring and granulating a mxture co alnlgg not |ess bSthan 3 parts by

vei ght andSEb¥r%9egFﬁﬁH18§lB§r’t%’aﬁy PgRE St % Gifsound
represented byt hei f9r PHbapkdtire containing the startlng materials

described above.
The thus obtained granular agglomerate was added to an
10 oscillator (Model MF-3 manufactured by 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
15 mm and not more than 5 mm, the rotor was heated and the
reciprocating speed of the rotor was set at a tip speed of
0.37 m/second and 110 strokes/minute while the product
temperature was kept at the same temperature as above, and
after that the oscillator was run for about 2 minutes under
20 the 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), but there were many granular agglomerates
which had not been cracked or regenerated from the obtained

25 granule by agglomeration. The yield was a low value of
59.3%.

Various production units were 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 necessity of repair and replacement of



cH4-C X I'n (1) wherein R1L is an alkyl group having 1 to 8 carbon
atons, X 10is an n-val ent al cohol residue having 1 to 18 carbon atons
optionally containing a heteroatom a cygJic group, or a heteroatomand a
cyclic group, and nis an integer of 1 to 4, and not less than 3 parts by
wei ght and | ess than 20 parts by weight of a binder to obtain a granular
aggl onerate; and 15cracking the granul ar agglonerate at a tenperature of

not the production units, which consequently led to decrease of
the productivity.
[0056]
The desired granule can be obtained according to the
5 present invention. In addition, secondary effects that

damages and breakages of various production units, which
are caused by the impact and contact load due to the
granular agglomerate when the granular composition is
produced by stirring granulation, can be reduced, thus

10 resulting in unnecessariness of repair and replacement of
the production units; as a result, the improvement of the

productivity can be realized.



| ower than 25C and | ower than the tenperature which is 10C | ower than the

nmelting point of the binder,

separation

(R2- Y- S- C2HACO) m Z( 2

t hrough a cracki ng machi ne equi pped with a

mechani sm capabl e of recovering a granule having a particle size
not nore than 5 nm 20and a cracki ng neghanism to obtain a granule,
wherein the binder is a sulfur conpound represented by the fornmula (2):

wherein R2 is an al kyl group having 12 to

] ). .
18 carbon dPétslsyeta™edsifgl e bond or - C2HACO2-, mis an integer of 1 to

4, and 25z is an m xaheofleegloseSindus HAYANG S b

d8; carbon atons.

2. The nethod according to Caim1, which Conprises t%e steps of: cooling

t he gr anul aromagdhb omerdtee stepa dfenper at ure of not

| ower than

bi nder; and cracdking Phe Eogr a8 bt aitd ar "agbi At a bt

machi ne equiriped Matdy dysapagRt 00 ABEhAisS Mhasapada-af phegovald RG a

34 | ower than 25C and

the tenperature which_is. 10C | ower than the,neltingegoint of the

granul e having a partlcFe size not nore than 5 mm and a cracking
mechani sm phengi veorpayngnuerresented By Thwe figgmhde &bcording to Caim 1,
wherein the geparation nmechanismis a screen having an opening. 10

4. The met hgd
contact-typ,

aggl oner at
5. The net
one conpou

3, 9- bi s[ 2- {8- ( 3-

Q%Hng @im1, wherein the phenol conpound is at
3 rom f{he group consisting of
- butyl-4- hydroxy- 5-

met hyl phenyl\ prfopi onyl oxy} /1, 1- di net hyl et hy1] - 2, 4, 8, 10-
20t et raoxaspi r o[ 5. 5] undecane, pentaerythrityl tetrakis[3-

(3,5-di-t-
bi s{3-(3-t
10
15
20
25

but y1- 4- hydr oxyphenyl{} propi onate], and triethylene glycolyl

'bUty%héi@%gﬁQXXESénq§ﬁaﬁ!%Q%H¥|ﬂ£vfﬁg qn@Beé'carbon atoms, X

is an n-valent alcohol residue having 1 to 18 carbon atoms
optionally containing a heteroatom, a cyclic group, or a
heteroatom and a cyclic group, and n is an integer of 1 to 4,
and not less than 3 parts by weight and less than 20 parts by
weight of a binder to obtain a granular agglomerate; and

cracking the granular agglomerate at a temperature of not
lower than 25°C and lower 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 not more than 5 mm,
and a cracking mechanism, to obtain a granule, wherein the
binder is a sulfur compound represented by the formula (2):

(R, -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 is an integer of 1 to 4, and

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

2. The method according to Claim 1, which comprises the
steps of:

cooling the granular agglomerate to a temperature of not

?acki ng

according to\Claim1, wherein the cracking nechanismis a

through a reciprocating or revolving plate. 15

| east



256. The nethod according to G aim1l, wherein the binder is at |east
conpound sel ected fromthe group consisting of di-n-dodecyl

3, 3" -thiodipropionate, di-ntetradecyl 3,3 -thiodipropionate, and

di - n-octadecyl 3,3'- thiodipropionate. 34

lower than 25°C and lower than the temperature which is

10°C lower than the melting point of the binder; and
cracking the cooled granular agglomerate through a

cracking machine equipped with a separation mechanism

5 capable of recovering a granule having a particle size not

one

more than 5 mm, and a cracking mechanism, to give a granule.

3. The method according to Claim 1, wherein the
separation mechanism is a screen having an opening.
10
4. The method according to Claim 1, 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
5. The method according to Claim 1, 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}.

25 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-
tetradecyl 3,3"-thiodipropionate, and di-n-octadecyl 3,3’ -

thiodipropionate.



