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1 METHOD FOR PRODUCI NG GRANULAR COWVPCSI Tl 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 (f?led on April 3, 2009),
the entire content of which is incorporated herein by
reference. 10 The present invention relates to a

Descri pt1 ORTEPY REREGeEE NG THBBIBR (hRRosrRRY. o

prevent thernmal degradation and oxi dation
degradation, resins such as polyolefins are adm xed
BRekogaousdnpdsithicod nventlggar t i ng anti - oxi dant

roperti.es, cogtaining _a phenol conpound for inparting
gh?ESO%ngHF eBF&B@f@?%s. Such conpositions for
foparying anti-oxidant 20 properties are generally
powder conpositions, and therefore, a problem of dust

scat t BREn@rEfIsH: apPBescaliaRulisr [EbdPosripdRd Wavhe Paris

POo0sft BB L £ s (TpRENERE, GATHIR) pElcation o,

goapubap31cqrRAsid in A®ril npar tong) anttheoxdrd@inte content of
properties, for exanple, a nethod for producing a
Yrarll ésclospepogateg d@resdd Boh DS STT- 161997 has

been @R%%&%E@e&%eqn%%d%'io%oof%ﬂa@e@@o S T TR Yo P
t he I nhvéntion
producing a granular composition.

Description of the Related Art
[0002]

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

{0003}

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

Summary of the Invention
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[ 0004] When the granular conposition for inparting
anti- oxidant properties is produced by a stirring
granul ation method, however, a granul ar aggl onerate

in which granules 5 adhere to gach ot her may soneti nes
be produced, and it is not eaSy to obtain a desired
granul e. [0005] Under such a circunstance, as a

result of studies, the present inventors have reached
ﬁggogﬁesent invention. 10 That is, the present
nvention provides the following [1] to [7]. [1] A

met howghkar theodUeinig a2 oiiid Sl t Lopost timpatehydaAgi-
the steps of: stirring and granulating a m xture .
evhtanti rgoret tiess is1paadiire dar t3 Dyl helgat 9apaguAsEion

ha t ' l.co d
AEtholunfeli®sstng A5ATl A g dBfg o TRPUR apgyutes
whreekentBl cagham taleey Imagy clgmdtadnary He tpr8deaelipnand0it is
atons, X is an n-val ent al cohol resjdue having 1 to 18
BaFbBASHt 5R CHBEIIENA IR it N HY L het eroat om  a
?M9b5§ group, or a heteroatomand a cyclic group, and
nis an integer of 1 to 4, and not less than 3 parts
by weUghtrasdich essitrftams<2irpsst sadhya gl t odfastudies, the

bi nder to obtain a_ 25 granul ar aggl onerate; and ,
RF&ERMhg 1 PNENGPERU |h§rveagtgﬂ%dattg’%tplae?%‘Fr‘ioe%%‘{%%l%? .

i ch e 3 0 P oRar han The eI 1 1 Boratof gL towing
bi hdeo, [f/hrough a
[1] A method for producing a granular composition including
the steps of:

stirring and granulating a mixture containing not less

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

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

wherein Ry 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 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
granular agglomerate; and

cracking the granular agglomerate at a temperature of

not lower than 25°C and lower than the temperature which is
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cracki ng machi ne equi pped with a separation nmechani sm
capabl e of recovering a granule having a particle size
not nore than 5 mm and a cracking nmechanism to
obtain a 5 granule. [0006] - [2] The nethod according
to [1], which includes the steps of: cooling the
granul ar agglonerate to a tenperature of not | ower
than 25C and | ower than the tenperature which is 10

ower than t nelting point of t he binde a
3% HEE s heThorSa F Ahorar BROGEoRS ATE (OGR4 Prough 2
eraeking maeBAhBe c@UipRRer Wit A sapafation m@@ﬂa@m sim
capabl e of recovering a granule having a particle

sapabhet cfipFrecPNEal 159 mmgQ%ﬂykf(hQﬁﬂ@qmFrﬁﬁﬁ%&ﬁkﬁ]Sfée not
fhxe Enfpa8uhe, ARl Q00T Al drlhod accord) pgi .

separatlon nmechahni Smis
gearebehavi ng an opening. [4] The net hod accordlng to
anx one of [1] to [3], wherein the cracking nmechani sm
QU86¢ont act -t ype shearlng mechani sm 20 capabl e of

gg?%ggmg'@ﬁogf a%'o%ﬁ%g'wﬂtWﬂ tﬂ‘?cﬂﬁ?é‘é“@he steps

rough a recrprocating or revol'ving plate 0008]

$51 Thelimthatcageandilag m@gmqmanutaﬁt¢]d tempdiature of
wherein the phenol conpound is at |east one conpound ,
%@teé@@arf Eban 25°¢hangr dape€ohbrst thg demperature which 1s

- 4- _
Bo i r G Son R L SR BOUY o che Bimders, apg
¢ﬁackehgaohaspobdpﬁ @k@mwdﬁan@gqﬁﬂMGnﬁgatﬂhiq@gh a cracking
t t
BSEE T RE S B aPe T G RERA D LRI ST pab e of

%ébS{rBi‘EﬁBeagb)f%%)ﬂ BiaSAi3d 3¢ EPM:yéré’f Sy oY m$Pe than 5
nmet hyl phenyl ) propi onate}. [6] The nethod according to

mny snd ef cfaLkiiog] lechatrdrsei,n %W give a granule.

[0007]

{3] The method according to [1l] or [2], wherein the
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.

[0008]

[5] The method according to any one of [1] to [4], wherein
the phenol compound is at least one compound selected from
the group consisting of 3,9-bis[2-{3-(3-t-butyl-4-hydroxy-
S5-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-
methylphenyl)propionate}.

[6] The method according to any one of [1] to {5], wherein
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the binder is a sulfur conmpound represented by the
formula (2) : (R2-Y-S-CH4CO M Z (2) wherein R2 is an

al kyl group having 12 to 18 carbon 5 atonms, Y is a

single bond or -CH4C2-, mis,an integer of 1 to 4,

and Z is an mval ent al cohol r@sidue havi ng 5to 18

carbon atons. [7] The nethod according to any one of

[1] to [6], wherein the binder is at |east one

el.ecte t

gREpBgﬂg@ i agds%tﬁio?dl 5 C;%E%gte r&Q&%té@ @F formula
323,-th|od|prop|onate and d| n- oct adecyl 3,3
t hi odi ro%ionate. Brief Description of the Draw ngs

15 [0(589]" FiSgC214iC9)a Fchenat § Zg view of a stirring

ranu r ed i %qgi opa [ ampl es;

gnd Fkg%% %' $¢ éﬁg?ﬁghﬁfe olﬁa crgg i%% ﬁécgﬁngérbon
asets,i N emmplsamgﬂrm onparat+veH £3x@dwp) 6. 120anh004A0kger of
A Stlrrlng bl ade B: Chopper C Jacket D. Rotor 25

E: Scﬂeeﬁnﬁetzaﬂsetfrbé%c‘fa}]pﬁri‘br@]o@}i‘%% Fagtdeeofjaving 5 to 18
%8Q%EL The present invention relates to a method for
produci ng a granul ar conposition for inparting

angi Toei d@rtahocpra@memdlesg twhi ary come aois[ 2] phengE], wherein
compound capabl e of arting anti-oxidant

brEpErires amd ad &%ﬁé‘f f G selecfed £rom the group

consisting of di-n-dodecyl 3,3’ -thiodipropicnate, di-n-
tetradecyl 3,3"-thiodipropionate, and di-n-cctadecyl 3,3’-

thiodipropionate.

Brief Description of the Drawings
[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.

[0010]

A: Stirring blade
B: Chopper

C: Jacket

D: Rotor

E: Screen

Detailed Description of the Invention
[0011]

The present invention relates to a method for
producing a granular composition for imparting anti-oxidant

properties, which contains a phenol compound capable of
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t he phenol conpound is a phenol conpound represented

by the formula (1): O (HOC2HAX R, 5 (1) wherein Rl

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

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

optionally containing a heteroatom a cyclic group,

or a heteroatomand a cyclic group, and nis an 10

integer of 1 to 4, the nmethod conprising the steps of:

sLlreing and, .granul atin . xt ure contalni ng_no .

Phbat " M T B i S goln whicn

pBEt phbYoReghibotind He pheino L ammsnthd@nee ot sé888d by the

than 3 parts by weight and |l ess than 15 20 parts by

werghtaofl 10 he binder to obtain a granul ar

aggl onerat e; and, cracki ng the granul ar aggl onerate at
tyenperature ol not | ower than 25C and | ower than

{enperature ich is 10C | ower than the nelting

oint \Q t he bi nder, through a cracking machi ne

' - separation nmechani sm capabl e of

a g?an |l e having a particle size not nore

t\han B mm and a fcracking mechanism to obtain a

ghanffre. [0012] /The phenol conpound is the pheno

conmpound represented 25 by the formula (1). In the

formula (1), RL is an yl group having 1 to 8

car bo 8. REX Les .af. f1h I ' -

56 eEo AR ene ] Al Gae e macha ros Tefhfetfer

gtowp, Anis- apr opyllgnduplcholbutedidreumving - pendyl 8

roup, and a t- |, . .
garbgn atoms cptionally containing a hetercatom, a cyclic

group, or a heterocatom and a cyclic group, and n is 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
compound and not less than 3 parts by weight and less than
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
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 phencl 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
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octyl group. A nethyl group and a t-butyl group may be

preferably exenplified. 5 1n the fornmula (1), X is an
n-val ent al cohol residue having 1 to 18 carbon atons,
whi ch may contain a heteroato and/or a cyclic group.
Exanpl es of the n-valent alcohol residue having 1 to
18 carbon atons, which may contain a heteroatom
and/or a cyclic group, include a residue of 10

g%&rﬁégi}’é‘ggﬁg?'i%%‘i'u’dea F G AHA AN gt VAT ObroABY an -

Brophilsgiolpdi etthyut2-ihydroaxyetdhyl Jpéhidy B, dPoup, and a t-
t et raoxaspi ro[ 5. 5] undecane. A residue of

BERYAeFYORPI-t o MERYd Wy @ t-butyl group may be

[ 1-di_nethy.-2- hydr oxyet hyl ) -
é?%?g%§é%¥éﬁggggggﬁhro'5.5]undecane may be preferably
15 exeénpkhki €drmds ausiad ,her ein,and he-val@ohohleeso duedsidue

refers to a_%roup in which His renoved from CH of
PRELBACONGP. 18 Farhers Grimfisa ("Zﬁ)l,dh &gy a‘?PrilFﬁé@e? etgroaton

r rahl 4. 1 £
%gd?ﬁg 2] E&%lﬁgbﬁ%%ﬁﬁﬁ igg%%@%ﬁ%?é%91§ﬂ§96 Y81 8X8MRk €Sho1

phenol
besfaug3heSingbit o 4-8hydiminon S ety | yinerly | hay opbobglin a

BSY L oty PREHFI] 22 YR 150 SRR RS I 5 ST efideanar
e@gthygfggi Bt ychi0 10 L30Qhe ReNtAS LIt itol, and a

tetrakis

t8s5ddie- b£bit PHbd-shyidrlexdipredring D-pt-dpidmat e tif vkl t2 ng, 8, 10—
goint: 25 110 to 130C), and triethylene glyco
; I

|
PEF30K3SPLEGyT 2 WINGs ARy - SR nEERYFPReR BPG%PSH&PéﬁtOI
ABl bi PEsRALRL 76,1901 E9G), 1.-d 4 Oyl-@@mféxﬁétwﬁ) -

bi nder i nclude conmpounds having a 30 nelting pol nt hot
Ep¥eB, t Hathed@Coxad piat (15 ghendéhane 908y bpr prerfallhply

REbabTIE e p OG0 000 Aate MILS0G oo 5t rors
to a group in which H is removed from OH of the alcchol.

In the formula (1), n is an integer of 1 tc 4,
preferably 2 or 4.

[0013]

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

[0014]

Examples of the binder include compounds having a
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.
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measured in accordance with JI'S K 0064. [0015]
Exanpl es of the typical binder include partial fatty
5 acid esters of polyhydric alcohols, fatty acid

am des, and sul fur conpounds Eepresented by the
formula (2): (R2-Y-S-C2HACO m Z (2) wherein R2 is an
al kyl group having 12 to 18 carbon atons, Y is a
single bond or -CHICR-, mis an integer of 10 1 to

Cargggdzhé§e§9 "E%@'a %1%h %ggl i duerhaving %yﬁgﬁégrature

on atons. The sul ur co S represented
fhessukad(2) areopreherabliyhusHd K roade. fornula (2),
Eﬁ is_an al kyl group having 12 to 18 carbon atomns.
Qﬁ% les of the al kyl group having 12 to 15 18 carbon

ato“Ek?ﬁi{gﬂQ% Bl %H@"tg?ar %‘éﬁ KR B Sltr}’éhﬂié’%r@lal fatty

pal m tyl group, and earyl group; a lauryl group, a
ayidseykbegsoo andyhyﬁt&arwﬁogﬁm@m|ﬂﬂﬁﬂx¥gﬁeﬁ@wamu®es, and

e lified the fornula ( Is. a si bond or
e ReceoToosnden TeRe Seaihaa ) Tl n 2 bt
alcoh@h resigdge qbgylng 5 to (3§ carbon atons. The term

"al coho reS|due refers to a group in which His
renovedefedm BH of &he alalydolgslourbamires I6f tdel8 carbon

valen al cohal. ue haV|n t 25 18 carbon
SH8RE T hofae 3 1padry PoRkotor dkitie & My AL yteger of
al @@h@l ER8I dues anpal-riathtalaaehlor asdHufie dhaving 5 to 18
stearyl al cohol residue, and a pentaerythrityl alcoho

¢esbdneatanbaur y?healsclélﬁ@lr ﬁ@mp@umd% rgaiestgnted dohothe
Les i d stearyl al cohql resi and a

%ﬁ?ﬂg?yéz |?§F éﬁegﬁggﬁgW'P§§ ue may be preferably
exenpihf tre. fokRQ16] (8), 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 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;-

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

Examples of the m-valent alcchol 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
residue; a lauryl alcchol residue, a myristyl alcohol
residue, a stearyl alcchol residue, and a pentaerythrityl
alcohol residue may be preferably exemplified.

[0016]
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Exanpl es of the binder include di-n-dodecyl 3,3

t hi odi propionate (nelting point: 40 to 420, di-
tetradecyl 3,3'-thiodipropionate (nelting point: 49 to
54C), di-n-octadecyl 3,3 -thiogdipropionate (nmelting
point: 5 65 to 67C), and pentaerythrityl tetrakis(3-
dodecyl t hi opropi onate) (nelting point: about 46C).
[0017] When a granul ar conposition is produced

aCCOfEkQﬂpig B?e t%"%{%'die‘}” TRUARE. Qf; 106 37~

I nvent1 on m Xture contal ni ng not ESS

tH@@d@p@@bi§nEYeV\@m§hﬁ:1@@d pdtn tore tiwan 8¢ )pardis-hy
ght of _the_phenol conmpound and not. |ess than 3

E%F‘féd%‘iyil\/eﬁgﬁf ~hRdOFRRLOPHARN I® pdrtit BT Rpight 4F to

bi nder_ i ng, g P
Bt & gnt ST P EE A5, Ir St AR T B R Phsy Mo point:
45 netentre, thed Sénpactgthyiwgilghktebkibe 3|9heno|
conmpound and not |ess than 3 parts by wei ght and | ess
f¢panc 2ot hapPEoBY ONGERYht(MEFL Gl Mder:, akstie: 467C) .
phefejably, a mxture containing not | ess than 3
parts by weight and not nore than 50 parts by wei ght
of th@hpheaobranuﬁamndomm@suuu$99$1pnnﬁuanna¢epﬁMﬁng to

b i t d art ht of th
D oBr AL B 0Gp] FREROG £ R Eirsgh i iagt ot et
ﬂIxEHEeDBSHE!alEQHBOHB@: q@;@st ft%atﬂ @%’artscqm Qbé‘ﬁjhﬁ Nand not

he m xture, 1s usually from5: 1.5, preferably
mqoom BPhant aolpartzsbm@ta]ghth@fmbhmrpélam/l comeiundtand not

east _one additive. sel ect fr traljzin

L et PAT pHOBRREF S e BRIBtiTd PE T e s ar g S BEEEs by
A8t fhexbdaphePhopakli s, s irdered Q_:f'ﬂal’iﬁllaltgé'tl Preferably,
stabilizer, an ultraviolet absorber, a nmetal soap, an

aomahtuseat:pntagémng ag tadeisshltda r?gpeﬁgretrﬁ by weight and

2%8%% ? Sgﬁpgekar%§naéf%flllfﬂ’he ﬂH&H&%Hééﬁbound 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
by weight and less than 20 parts by weight cof 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.

[co18} _

The mixture may contain at least one additive selected
from a neutralizing agent, a phosphorus compound for
imparting anti-oxidant properties, a hindered amine light
stabilizer, an ultraviolet absorber, a metal scap, an
antistatic agent, an anti-blocking agent, a pigment, a

flame-retardant, a filler, a nucleating agent, a lubricant,
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9 a plasticizer, a processing aid, a foam ng agent,
an enulsifier, a gloss agent and a phenol conpound
for inparting anti-oxidant properties other than the
phenol  conpound of the inventjon, so long as the
effects of the 5 invention aré exhibited. The anount
of the additives used is preferably from3 to 90% by
wei ght, nore preferably from 10 to 85% by wei ght,

t%ﬁgtlaghe&%fe%r abl ¥, fJm 25,4 0, 89% byr ek ohs . a?@ﬁ@d 8A

total “wei'ght “of the mXxture containing the pheno
eonpetiderlO aargiotshae dyjerderand ypi wad nek anphesund foe

additives are shown in the follown 0]
SRBGEFAPE, PRG AGEIES 5 NRRTEI T i X HE58  Ehe ghenol
rci)ﬂfﬁ}ggﬁhbc Y Rt ahGidrfrioatdl al oy s ot ah€i b eraREs of the
cal ¢i um hydr oxi de. <Phosphorus Conmpound for Inparting

Antven®ioda rtr ePreohaitii teesi> Phosphorus anti - oxi dants
such %%ftsglt\{%gxz 4?% thbbuc}c}/l engllt?lgehc?slohlgage erabﬁ.ygfrom 3

poi nt
RLSEA24 Y vheri Rty |Dmerd ags v hikdm! 16l phosphi b9 weight,

(el ting point: iGO to 180C), bis(2,6-di-t-butyl-
ﬁethhbph@mﬂﬁqnahkﬁﬂﬁndm|&iﬂt®|%ﬁ%§@h|WQﬁgmﬁjtbﬁged on the
0|n

BRLRS ned e T AR HO SIS HBrRRpAPE ccomPoun
trel thegpReidely. 221 to 230C), tetrakis(2,4-di 2S

t - butyl phenyl) -4, 4" - bi phenyl ene di phosphonite (neltln%

poi nt TYp3Cp1 @%ﬁmﬁk&q dfutthe 2dgFbx§s sere shown in the

Eethggphenyl)propoxy] 2,4,8,10-tetra-t- butyl di benz[d,
ﬁi 2 dloxaphosphepln (melting point: 1150,

bioe(2,4- di - cunyl phenyl ) pentaerythritol di phosphite, 30
Eggziigﬁgiliémégeéunylphenyl) 4, 4" - bi phenyl ene
Neutralizing agents such as synthetic hydroctalcite,
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),
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-
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[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-~
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di phosphonite (nelting point: 75 to 90C), and
bis[2,4-di 10 t-butyl (6-nmethyl)phenyl]ethyl phosphite
(melting point: 89 to 92C) [0020] <H ndered Am ne

Li ght Stabilizer> 5 Hi ndered ine |ight stabilizers
such as bis(2,2,6,6- tetranethyf-4-piperidyl)sebacate
(nmelting point: 81 to 86C),

bis(2,2,6,6-tetranethyl -4-piperidyl)ester, 2,2,6,6-

EERNBURL Bxhe tROL PBRLAYL | IREIACTH A (P! b1 8] Poinc
@@Igﬁﬁ@-(l,1,3,3-tetranethy|butyl)anino-1,3,5-triazine
10

POA2@IyI 1 {(2, 2, 6, 6-tetranet hyl - 4- piperidyl)inino}-1,6-

| I 2 6 - pi idyl)im
?ﬁéﬁ??%ééﬁp%ﬁ%%@ Kagte S rabt et v aviof et )
Absor AengetbdUhtniaei dieghtabsetbdrizsesuschsas as bis (2,2, 6, 6-

2- hydr oxy-4-n-octyl oxy . benzophenone (nelting er'H
5%§rp@gégy@ﬁénp496$1dgl( sgbacate {(melting pdi 1 to

@@QﬁOtﬁ&ﬂ%ﬁiq%mgrétﬁe@rg§%§h9§”P¥Lé8%§ﬁggliggk%&”92 2,6, 6-
toylpheoyl)~ 1t§1§eruﬁwazm@¢h%ﬁﬁﬂldfdcmmaMqu@;ﬁnnmﬂ 58°C),
O ﬁe@hﬁraﬁiﬁme&éwzl&wmn&wm@ triazine-

POohDg; y , 6-tet thyl-4 dyl)imino}-1, 6~

D RS 3 By G e bRy im

hhkamebhgieh5|aioEeGQ@etHUngmaﬁhﬁl PAQs T izl ) 1m1n0}]

2,4-di-t- but% 1enyl i -t-butyl-4-hydroxybenzoate
t:

(RelEiRg PRoR P§2Ep éé%bzz] <Met al ~ Soap> Met al

s@apsisuch as fatty acid nmetal salts, e.g., calcium

stearate [0023)
<Ultraviolet Absorber>

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
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).

[0022]
<Metal Soap>

Metal scaps such as fatty acid metal salts, e.g..
calcium stearate.
[0023]
<Antistatic Agent>

Antistatic agents including guaternary ammonium salt
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30 <Antistatic Agent> Antistatic agents including
guaternary ammonium salt 11 type cationic
surfactants, betaine type anpholytic surfactants,
al kyl phosphate type anionic srﬁfactants, and
cationic surfactants such as primary am ne salts,
secondary amne salts, tertiary amne salts,
quaternary amine salts 5 and pyridine derivates;

rf.act ant as ils :
EOpRaras e as SR R D AT o SouBPE T e
eat€ectaaliss efl kallefghisspHaid yt@@moxsutmwfeetents, and

salts, alkyl sulfate ester salts, fatty acid ethyl
SaffBRACeSUTfA AN SN AT RF AT OB salts; secondary

l.b I
SUF%Q %Qﬁ%@eangﬁtﬁ%%t SmirGE NS, aghd &858 &f y amine salts

onat'es hate salts; ~‘nohioni ¢ Suf fact ant
SHdhp&$ld&h¢|@@&ﬂWﬂUﬁ$ adducts with a partial fatty
acid ester of a polyhydric alcohol, ethylene oxi de

adducBELRPAR &UrFAGF 3 (Cofdich ety ehertosd deilas soaps,
gQ?%EEdV"'e‘s'%e% faltltsy ag] 104 18 é:hyelr& 4 fe, a@@yeéeew LBcer

atty amno or a fatty aci e, et hyl ene oxid
addlist of wilkelf ians ,aldatit phrdraiho letdhyl e oxs der aela:llltss alkyl

a partial fatty acid ester of po
Shi8re Sana Tooryatin Bie Y Qyicbis it D6t ERAAbRT i
594&9@95?&%&%% 831G RPed | %1wl%er¢zeéﬂé/aéﬁy§§néegs,
i m dazoline derivatives. [0024] “<Anti- Bl ocki ng Agent >
Enccgamccaanﬂuemnmﬁﬂaujﬁnpan&ssunhi@&Qﬁphatmn$25ts,

igg:?ﬁgg&ﬁax%fgg%ﬁﬁgzIllca turalighggca §§f$é adducts

ﬁg%ﬁagl gelgttggl?ge&tt]% UG As &F 055-d | fkBsh POF VAR  Wbhol,
ethylene oxide adducts with a fatty alcohol, ethylene oxide
adducts with a fatty acid, ethylene oxide adducts with a
fatty amino or a fatty acid amide, ethylene oxide adducts
with an alkyl phenol, ethylene oxide adducts with a partial
fatty acid ester of a polyhydric alcohol, and polyethylene
glycol; and

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

Inorganic anti-blocking agents such as aluminum
silicate, synthetic silica, natural silica, zeolite, kaolin
and diatomaceocus earth; and organic anti-blocking agents
such as cross-linked poclymethyl methacrylate.
[0025]
<Pigment>

Pigments such as carbon black, titanium oxide,

phthalocyanine pigments, guinacridone pigments,



10

15

20

25

30

<Pi gnent> 30 Pignments such as carbon bl ack, titanium
oxi de, phthal ocyani ne pignents, quinacridone pignents,
12 isoindolinone pignments, perylene or perynine

pi gnents, qui nopht hal one pignfgts,
di ket opyrrol o-pyrrol e pignents di oxazi ne pignents,
fused di sazo pignents, and benzi m dazol one pignents.
5 [0026] <Flame-Retardant> Flane-retardants such as

T A

ghihbeh® hafidnlee S et BS i €tt by €86 oy £role pigments,
silicates, glass fibers, talc, kaolin, mca, barium
gdpragénec RLEEeISac kK s hrbiotA 39 Jetgmenkdl i 28d net al

%8%%&§Ha%%qo'£%t341 ,dgs. 15 [0028] <Nucleating
g gen

ent>"Nucléatin ts such as an Na salt of
aooapht hal ene sulfonic acid, an My salt of
a- napht hal ene sulfonic acid, a Ca salt of
sFhapreRareseasifi onic acid, an Al salt of a 20

naph.t Iﬁ.laﬁ%e-r%gafr%mn%§%i&h Ay I\E’eéﬂfoﬂ bis%]]ﬂ?n%%, antimony

8- am nonapht hal ene sul fonic acid, an
benzendeayl bhwisplraciud fArand)- et tdad ¢ 9e need es Lhihdnun
G cBkiaeResul foni c acia. & Ca salf of 2.5 o
gbgahqrobenzenesulfonic acid, an My salt of 2,5 25
i chl or obenzenesul fonic acid, a Ca salt of
wEiyllemesul fonic acid, an My salt of mxylenesulfonic
aci d, dhenzolc acid (ELIng ROl L, 4220, PriSORIOPY) oo
fibers, talc, kaolin, mica, barium sulfate, carbon black,
carbon fibers, zeolite, metal powders, and metal oxides.
[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 oa-naphthalene sulfonic acid, an Al salt of a-
naphthalene sulfonic acid, an Na salt of 8-aminonaphthalene
sulfonic acid, an Na sait of benzenesulfonic acid, an Mg
salt of benzenesulfonic acid, a Ca salt of benzenesulfonié
acid, an Al salt of benzenesulfonic acid, a Ca salt of 2,5-
dichlorobenzenesulfonic acid, an Mg salt of 2,5-
dichlorobenzenesulfonic acid, a Ca salt of m-xylenesulfonic
acid, an Mg salt of m—xylenesulfonic acid, benzoic acid .
(melting peoint: 122°C), p-isopropyl benzoic acid, o-t-butyl
benzoic acid, p-t-butylbenzoic acid, monophenylacetic acid
(melting peint: 77°C), diphenylacetic acid, an Li salt, Al
salt or Na salt of diphenylacetic acid, an Na salt of

diphenylacetic acid, an Mg salt of diphenylacetic acid, a
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benzoi ¢ acid, p-t-butyl benzoic acid, nonophenyl acetic
acid (nelting point: 77C), diphenylacetic acid, an Li
salt, Al 30 salt or Na salt of diphenylacetic acid, an
Na salt of diphenyl acetic a0|g My salt of

di phenyl acetic acid, a 13 Ca glt of di phenyl acetic
acid, a Ba salt of diphenylacetic acid, an Al salt of
di phenyl aceti c acid, phenyldinEthyIacetic acid, an Li

%ﬁeny?% h%@ﬂﬁ% tJ@@fﬂ tééﬁ{glg ?$n $?tsgktd9£hgnylacetic

|nethylace I'C’ aci
pheny| dhnmellhyaaaetdc @@}fén;ﬁl-&‘zaeﬁm ta®fd,
phenyl di met hyl acetic acid, a Ba salt_of
Bh@ﬁyﬂelulﬁ@ttwl@@@ml@ a?@ldi a?ﬁ’l Nt s2@}t o? £ pht hal i ¢
gb%lﬁ%%'t%yﬁa%%tgc( %'ra(‘t 21856, an Li salt
succi nr'c "aci d, t of Zuect hi c acid, an

Myeaglitiiok thsueeatic a{tlld:i, EBrCaVIgSad;dliofoBUCCI ni ¢ acid,
a Ba salt of succinic acjd, glutaric acid (nelting
BBERY1d9BetE vdger ticaRqidis A (CafSatut@Fic acid, an Na

%agég?tﬁlgq‘etﬁ ¢ A1, acdgﬁ My Bsaalgap{ ghutaric acid, a

utaric acid, 'a 15 Ba t of glutaric .
abbdylddmpkmyaaoéuyuﬂaaﬂ@;;Hnng dhlt b AhB3@E1ic acid,
suberic acid, an Li salt of suberic acid, an Na salt

BHCSHBAFI @Cai dedrnt iy £aintor SEB&Dirc adcild, SR 1da Sl t
ef,ceuherd %.c'cie' daranBa sald K suberd G- acl gy, S&ﬂ?%@csalt of

acid, an Li salt of sebacic aci d._ an Na sal
sebacn@caacdd,a@ E@Iﬂykﬂﬂdf(ﬁucnﬂnnnca@mdd aaBinsahttof
of sebacic acid, an salt of sebacic acid,

a1pRERY FpREHhI o tanie @Rt i Wi L TR 9s’ 135 1587 2°C) /

an ki saht eff diiphenylohespi nirt MCidhit ahr Ny sedtidfaciq,
di phenyl phosphinic acid, a K salt of

anpMengephosghiodiut aadicd, acdidca mdla wflt of glutaric acid, a
P pRENTI BroZnioe adod ar AP dadc (helting poinc: 151
gbphenytphosphipic acid, an kh §§h% off 4uberic 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
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
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
dinaphthylphosphinic acid, a Ca salt of
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di chl or odi phenyl phosphinic acid, an Na salt of 4,4'-
di met hyl di phenyl phosphi ni ¢ aci d, di napht hyl phosphi nic
acid, an Li salt of dinaphthylphosphinic acid, an Na
salt of 30 di napht hyl phosphi ni 4acid, an My salt of

di napht hyl phosphinic acid, a salt of 14

di napht hyl phosphinic acid, and an Al salt of

di napht hyl phosphi nic acid. [0029] <Phenol Conpound

i tai - OXi P [ h Than t he
égéﬁgﬁm%gﬁ 2%% 5{”§§5Q%$%séﬁgpﬁﬁgéﬁ?i%%£§o§f
Hipaphithgy 1Ahicsp@®drdantad3rdopert i es> Phenol conpounds
f8r inmparting anti-oxidant properties such as
i-pZQQtyl-6-(3-t-buty|-2-hydroxy-5-nethy|benzyl)-4-

h I j - ini: :
gg%%ab@ ?g)mbo%%y e B A Ny PO Lo PO h OVWBEHBRP e

Rther( Thhydithwy Fehadi Compentnd phenyid ek hy$¢nd, Badention for
entyl phenyl acrylate (nelting point: 119C), 1,3, 5-

PRPREERPE. Bk 6 iens, BRARTHRST - 4- hydr okybenzyl ) be

nzenepheBlit iddshRAIHs A0 i 245Gg anti-oxidant properties

tris(3,5-di-t-butyl-4- hydroxybenzyl)i socyanurate
Emeht Beg 2pdi-biut yATHS (@ -2230t y 2 -hydroxy-5-methylbenzyl) -4-

1,3,5-tris(4-t-butyl-3-hydroxy-2, 6:di net hyl benzyl)-1,3 o
S5Engi phEry. BcFAEL L C oG RTTOR: (WELt TR ERorhES 130°C),
%5$@'1LQ2—31§1%@0,xy—3 5-di-t-pentylphenyl) eth)gl] -4, 6-di-t-

)

, 2 -nethylenebis(6-t-buty|-4-nethy|phenol (rmelting
penhtylphenyllower ikdre 1280)ting $oeint: 119°C), 1,3,5-

o RO 220 ok 2 fs 2090y DL UYL 2 Ind Ok B8z y ) benzene
414 RGOBLI 8-t S W Samthy! pheraly), 5-@1&911;2-1'_151&3,1_4_

poi nt: not |ower than 160C), n-octadecyl -3-(
hydrexybgnzyldilsoananpnsienyingtoipi e me21 8 nge 223°C) ,

?05”%5— 295 (F4Qtfl%9g§(&2—’(3?;hg)déd iyl 6-%}{?:?&%1%%9@&5‘9}':1) -1,3,5-

frel f'i ng ~point™ €zi ng pdi nt
2r2athhe-di at o @mg- B[ IH)Ftridn (melting point: 159 to
di-g-but I-ﬁ;hydroxyphenyl)erggionaEeL (mel ting point:
h6E°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'-thicbis(é6~-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-methylphencol (melting point:
69°C (freezing point)), and 2,2-thio-diethylene-bis{3-(3,5-
di-t-butyl-4-hydroxyphenyl)propicnate] (melting point: not
lower than 63°C).
fO030]

When a granular composition is produced according to
the production method of the invention, as described above,

first, the mixture containing not less than 3 parts by

weight and not more than 80 parts by weight of the phenol
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| ower than 63C) [0030] Wen a granul ar conposition is
produced according to the production nmethod of the

i nvention, as described above, 30 first, the mxture
contai ning not |less than 3 par%g by weight and not
nore than 80 parts by weight of “the phenol 15

conpound and not |less than 3 parts by wei ght and | ess
than 20 parts by weight of the binder is stirred and

e t|rr| r r..us t
SRR Splhlaril iR ST LY 1Al 1o 1e0s chan
oenbhefredoban w’ézllglmtterdfaltkﬁet iIFirdegr typesgraned adnd granulated.
havingﬁa stirring blade in a stirring tank and havi ng

acle aﬁcétéfrr&wmqr;ﬂre{iaﬁﬁr otsedsy) Bhefekhbrindot

a {
PR o waeh s Y e e B e e g
walkkraunf ate rofi nighe vetd rgrargi tgde Hév Bxanpl esiofitbeblade
typi cal stirring g ranul ators include vertical mxers

dtch 8§1ATHIGh fepdedndl Yarvind id G \RAEARCS tARDIFAYLLY 30 mm
gt-anpy %top:ef%r ?F%%!t M X &Y MH:Q*U%? I\;érﬁbf]gmore than
) ar na

granulat o a vertical granul ator trix
Supmy, bbhnqrpr@ﬁﬂbedSQmmyean>@he ¢ ghr speedbide aadd the
New, Speed 15 Kneader; and horizontal m xers such as a

Eﬁéafiﬁewﬁ#%elsur §y§§rt0§n i dtom9 dmP®ein M xer. The

gh X e, y .0r_ef
(00311 T Ra S ee o (He STt r1ng T e Tp | Reopg nclude

Serciicad mzaet&nbu@m mheaﬂhﬂgﬁ#ﬁpgﬁdumdxﬁnr(m@yrbEng and
i tably desi and for a in whic
Phubliale SEReRASE T ar @ AP SRS GTASie) e ohPETd Bt ing

9a5giaﬁe& eXaNRle®)kt stWard a filies Nt red a L oy 9, asuper
i gh-speed m xer, so that” the m xture is scooped up

Moxene Gmnaﬁcmll ovixad dbesh mypreeder, and New Speed

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

[0031]

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

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

m/second and not higher than 10 m/second. When the
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25 remain in corners between the bottom part and the
wal | surface, may be preferably exenplified. The tip
speed of the stirring blade in the stirring tank of
the stirring granul ator depend 0N the shape, but it
is, for exanple, not lower than"2 m second and not 30
hi gher than 40 nfsecond, preferably not |ower than 4
n second and not hi gher than 10 m second. Wen the 16
StiEring granuhater Bas 3 chopper. o e wall) ofs ! De
an he “purpose preve ng
segregati eanaf fotrheha Xt sd hef t;bzaéieeﬁttm@p@@@lr@@ation of
t he cho per depends on the shape, but it is, fo
ERanﬁPé uﬁ@t rtgtxﬁeﬂoltaﬁ@n tirs Sfﬁes%%c% e %@pmﬁ?@h%ﬂ)ends on

n n ref I
Eﬂgegﬂ% gﬁ% ?thﬁgﬁe?&gﬁé%( secondE ibS%ETnT%e
Mﬁbdﬂendfahﬁenstamu@m@nnﬂhanzﬂ&;ﬁkﬂeqwnﬂucpm@féhebly not
m Xt ure contalnlng t he phenol conmpound and thgﬁalnder

tovaki ERans St 878688 IENEd Nt e st ERFR nif tRhkecond

?ﬁHEE?ed in the stirring granulator, can be suitably
anged. When a high-speed m xer is used, for

exanplfee vhéuwel vife tigey st rtsietg swatasr 1@l ®chupypnoviding the
| ess than 30%.and not nore than 60% of the total
PorhHESofOPhe 18N T 5?@ PRAEC 1 £ WRAh A a1 %lnderr

HHEEB'§BStB05ep%%$bQH%@.H%%d“@ﬁé”§%1§¥iﬁfﬂiﬁﬁﬁ dB€ipped in
phenol conpound and the binder are added to the
thsi deiotinke gshinudiang rt,amaredus ppedcaml ¥ hehangedi ngWhen a

ranul ator, the startin erials for t
BLRRSFRRRY THeSEndrol B adtid SAPR e briRIcrS HES gy be
peevigugky ¢ 6%@u'p@/ &0¥ XiG M MO SUEd aso@ MBXEr than 60%
or a blender to give a mxture, and then the

pésthei ngtailx vodamempyf &@Qﬂﬁﬂ&ﬁﬂkﬁQIﬁﬁaﬁ4rrlng
ferable to a

i il tBRBokefy FF e al At Tt IS fith che 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
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 granulatcr; however, it is
preferable to add simultaneously or sequentially the
starting materials to the stirring granulator.

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

equal to or lower than the temperature which is 20°C higher
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starting materials to the stirring granulator. 25

[ 0033] When the m xture containing the phenol conpound
and the binder is stirred and granul ated, the
tenperature of the m xture may_be set within a range
of, for exanple, a tenperature 'equal to or higher
than the tenperature which 30 is 10C | ower than the
nmelting point of the binder and equal to or |ower

than the LETReLA W Mhigh dis. 206G oL h;sr&{ r582) L0€nin a
melting point o e bi nder;, preferabl y w R a

range off a ttemperratiire egiadl tto afr hh pfiesr t biaant bre
tenperature which is 10C | ower than the nelting point

SEmPERE thrRdeh igdhd isgddl"Ct doven Ghan tithen meleing point of
L BAPSY ALULe W f‘eg;u%r ;hol%cr higher ¢inan e E@Jnﬁéépgture which
bi nder. e t set by

poi nt of the enperature may be

wti L02¢ Ngi gher exanpkRe acheahighgoim@ars eqid ppedid®. The
%he stirringm%ranulator, specifically, for exanple,

§TBEE &It HY a MRda Sneditutt Hioulgh? i | ket @Plehed heating

sLERE | 8t 0l ey | L1
tenpgrgﬁﬁggﬁgglg%[5€§4F%%%?%§%)tﬁ%%éﬁ?%gfho%p%?lfh%ally'

fovenkroplencbydes sa isteem Heantwmedian grlanub@n the jacket of

| onerate, which.is obtained by stirrjn nd
BP At AL T AGY A TS o S S THEA piefiothe temperature.
¢conpaeynd and the binder, is cracked at a tenperature

of not 15 | ower than 25C and | ower than the
t enpef Beupeodhicth ons nethed overthehaimtdret et timglpdénta step

f ot i nd t h Ki hi | i
b BB B fRRrb oo RS CT taHL a § Sueh TR b
gtandl fgWabB drpaitiaglie Sitze Mt t iy e-dad o1 i @RE Bhencl

cracking mechanismto give a granule. 20 The neans for
eoBPPrpct ARdgtarubandsdgl drfercitackasl at tenpmerratund of not

OhehOPBhat JER 226200 LOVEL R e LML al WS o,
10°C lower than the melting point of the binder, through a
cracking machine egquipped 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.

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
water-coocloing. 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
is 10°C lower than the melting point of the binder, if

there is enocugh time before the granular agglomerate is
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the binder is not particularly limted, and exanples

t hereof include cooling nethods such as air-cooling
and 25 water-cooloing. Also, in a case where the

m xture containing the phenol %onpound and the bi nder
Is stirred and granul ated intd°a granul ar

aggl onerate, and then the granular agglonerate is
allowed to stand at a tenperature of not |ower than

23 ad 4l f t RELA AL e Wh s, 1
I O\ng?agﬁa%\gfﬁgtehrre ﬁér]lgdpggi nt %lf#% he JI.E%S%(?OW%.?I? Pﬁ%re
sspematigbnt neehzefiGme drte tgreantt &tk agg| meEh 8t eshSad8 whereby

plied to the cracking nachi ne equi pped with the
gggaFSPPSEaﬁélEﬁamfsrﬁ%&%&l%ﬁ«%e@&%@rh%%%i sarahas the

e r at t | ar. | r at
POREERY e pk0° o TRET A Andil & SLAMILN AAY ATELE fhe
Eemperthamet d iTht dnparBtulewstti ¢hans thRCrleaweimdg sttint of

e [ tin int of, the bipder, then this nethod may
BB BREHaas o BRaD 40 is e N s <3P At HEP A g, & Yimple

£R838hL s yARY38RRM dldt@dydrechani sm can be used in the
cracking 10 machine, so long as it can recover a

gPaRble having a particle size not nore than 5 nm
Exanples of the i cal separatioq)nechanisn1include
f

t. _
scr eef8Y hISPAG S5PER AGSPAgHIbI G bfoT daRfbrithg e cracking
958RULe, hayi Nenbhesdesl red RAIddw.e & ﬁsza%ﬁz’éélswiﬁﬁng a

herein, the term "equip" nmeans not only (
Bepeeclensiarchothaogepaham dn mschdhizsmples 18 tlee ngypical

' LLy | ted i.n th in bqdy of th
ST RO BRI RB1 Lo AL & S W h SRR
t&psppar atedechbiemihie aganmiare agolonerate ddW oM particle

the separation mechani sm proceeds sinmultaneously with
bt Z28uccheshefy hairehn20 thige tetrap “widriet meagramdtaronly (1)

AOSLSUELEC Ft REACKRE, SRR LU SAARAD LR S8
integrally incorpcrated in the main body of the cracking
machine, so that the step where the granule is separated
from the granular agglomerate through the separation
mechanism proceeds simultaneously with or successively with
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
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 tefm “opening” means a hcle or an
aperture (an area through which the granule passes) in the

SCreen.
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but also (2) an aspect in which the separation
mechani sm exists being additionally attached to the
cracki ng machi ne outside the main body, so that the
step where the granular 25 agghgperate is cracked

t hrough the cracki ng mechani sm™~i ncluded in the
cracki ng machi ne proceeds, and then the step where
the granule is separated fromthe granul ar

aggl o t r arat i ani sm I
discog?%%ﬁgﬁ%$jgy%ﬂgg?géﬁﬁgoégnéﬁgrgﬁggnshg'h%?g %?%&?le'
3@ caperdaurte A aro & eant hr ough whi ch the granul e passes)
in the screen. 19 The size of the "hole or aperture”

i[903%%dr exanple, fromabout 2 to 5 nm [0036]
el ! . ; ‘ |
anp E@énﬁ?ﬂl&é“%ff@?% L%Eagffﬁﬁ%é%gﬂyéﬂpﬁgg?Pﬁ%ﬁe iR the

cracki ng I ne inc a contact-type s
meehdnirgmnadpate el roflwdacki ogneagtabypar shggkangr akehanism

into granul e through a reciprocating or revolvin
SPERELETRE (o i HAWA ¢h TRBLOPSRAFEr 1t a Branule
RYHHB & &-dSi pr I AEKEdy LHE Opghs SUchg ap ehaeki ng

machine is set wthin the 10 range of a tenperature

of notTHeoviempdraat R5C andvh dwler thdagrahel tenpgpdbmeeate is

whi ch i oC | t.h th I ti i nt of he . ,
b aGke s R Ut oeoF T B SphbBe mhs S Bathgp the

Wil ianfﬁmﬁﬁ%ﬁe @fr‘&ﬁ{iﬂgwé’f £RQL 1 88oc NBARS ower

i ncl"ude cracki ng machine, and the specitic 15
fbtaimo ¢ hfeo rt eorgret radi U i engvhi eh t 2epe@dl Urevanrayt Hoen ateetthedt ing

{Rgr L AR U5 2RRSEE, IOV, 2 KCLel may
SLAGKItN G yTRAN e i Cfb FBYx &hiSPe Pea RO28ERAQT k| ¥ooling
called a disintegrator, a grinder, or the I1ke),

means included in the cracking machine, and the specific
method for controlling the temperature may be a method in
which a heat medium is passed through a jacket of the
cracking machine.

[0037]

Examples of the cracking machine {(which may also be
generally called a disintegrater, 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
by Fuji Paudal Co., Ltd.}, Quick Mill (manufactured by
Seishin Enterprise Co., Ltd.), Feather Mill {(manufactured
by Hosckawa 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).
The oscillator and Flake Crusher may be preferably

exemplified.
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whi ch may be used in the production nethod of the

i nvention, include an oscillator (manufactured by
Fukae Powtec), Flake Crusher (manufactured by
Hosokawa M cron), a disintegratqr (manufactured by
Hosokawa M cron), Power M| (franufactured 25 by Fuji
Paudal Co., Ltd.), Quick MII (manufactured by Seishin
Enterprise Co., Ltd.), Feather MII (nmanufactured by
@@%ggﬁwa Mcron), a cutter mll (manufactured by

MaKi n MFG Co., Ltd., Masuko Sangyo Co., Ltd., or

Sansh@hlen@gstiny a tCx ,id-tekpl a sk Bexmhdbre (st ackur gd

by Hosokawa M cron). 30 The oscillator and Fl ake

CYBdRel FER I NSt efashallg. exEmI e3¢ bblabor poedsjnThEamples

ciblator J.s.explai | N . detaj |,  as, jcal )

g?agbﬁnggﬁggﬁﬁné&é%éyﬁkéﬂﬁ%ggé%f%é%%iYh %@aﬁ%%gg gngbtaln
the peederid igreentlicorns i(Spetdddcibdy, abdwv®y deficlOdes a rotor
obtain 5 the desired granul e size described above)

PREI 8dESTES ot G AP & SCrmNehd Hels & ¢idhhangeally not

Wht- idt ,al r p rab
HEES, RS B A P D TR PEELE RO an
hetwaemet i@ anotsommanc e rs drteencoddwe agd aftud agcreen. The

agglonerate i.s cracked by reciprqcating the rotor 10
P5aPINETa agPanMeE 3 tind § SIGICRSSE i deat eRregahlpgpthe rotor

8889 veokh, hAh@%amlg,e %té@fécafm%%%nzéeﬁog R Speed

and " not higher than 1 m secon ss than
cbnplfetre exampdlees hmtnuteeveandhreot ol enf a3 0and not higher

lete, strokes/ mnute. 15 [0Q39] The thus obtained
gggﬁu eTHEECE N Far AN &G A€ St tq"sal];llaﬁoarﬁc?wlf‘ﬁ/t%ot nor e
5haBka s AlE MY 0@ MS G raS BarPrAfCto@s1 die i s. Wien

the granule is processed into a product ‘i ncluding
shrgkenémpantiesl es having the desired

[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
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
material for the production method of the invention.

(0040}

The granular composition produced according to the
production methed of the invention is admixed with, for
example, a resin such as 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
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20 particle size described above with high precision,
a step in which the fine powder contained in the
obtai ned granule is renoved through, for exanple, a
sieve with an aperture of abo 0.1 nmmto 2 mm may
be added, if necessary. The refiroved fine powder may be
reused as a starting 25 material for the production
nmet hod of the invention. [0040] The granul ar

compositiaon_produced accordi i t.h roduct i

GREROa obr Bt B h A s PO e Ll toe
2ek€8l.N SYCH sas 1 iyl 1afy Mo tThe: 48 Xt fgn r@t@@5o§>a86 by
t he granular conposition of the invention to the resin

h*ﬁ_\}g Eeanﬁomoéxmee thegt I e thady 5/pbit’s, byraeegably not
h | t
‘;s %h&n the 3 %WJ%‘ZQ( orbrp |Ccajt[ Orﬁ‘og‘g 91[1 5 ggrts by

&sin speci Y not ess
Qeagﬁtpambrléy priediilb 1anthgtotl 4By ecHaano S0 paps st byy welght
ight, preferably not Iless than 0.01 part b

aﬁa ROt Fere ttham 4 paits 0¥ @Jv@’rfqhtan%%e pi/élﬁ%r abl y

Ess than 0.01 part by weight and not nore than 1
part y weight, and the like. [0041] 1In a resin
CONPOoSt a0 e@dmt @iofipags itthiergraomt Ain ignposi ¢ omudir
the invention and a resin, the resin is 10 preferably
Soﬁﬁéﬁﬁﬁﬁpﬁspﬁct@@sﬁﬁ”%ﬁﬁ}Qﬂnﬁﬁﬁcﬂzﬂe%&ﬂﬂI%Eﬁer?%éPnls

gg)éfg?a#‘i:}dl 3% Hellho tl'%%rﬂl%o'lﬁﬁ%f i, resin wthout any

rticu mtati Exanples of the thernoplastic
re3|nAngcbu@mem@upnr@mwumabIGEEagmnsmmﬁ las aved as the

h Iene propyl ene copol yner, 15 eth Iene resins
E%} %f“@ﬁ détdict ¥ e&&Wé{) a(ﬂélt}ﬁ%e/ % HenER oD
@95%5@@%'%@etﬁ%Dt%%Emd%ﬂé§F¥H AW denst 1 Yqe pol¥propylene
pol yet hyl ene (LLDPE), and the like), a nethylpentene

pebymsr suah @Bhwmemﬁiaﬂmwe1ynqpyﬁ&nexnqu¢mmeran
Sgg¥£%g§1ene 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
poly{p-methylstyrene} and poly(a-methyistyrene), an
acrylonitrile-styrene copolymer, an acrylonitrile-
butédiene—styrene copolymer, a special acrylic rubber-
acrylonitrile-styrene copolymer, an acrylonitrile-

chlorinated polyethylene-styrene copolymer, a styrene-

-butadiene copolymer, and the 1like), a chlorinated

polyethylene, a polychloroprene, a chlorinated rubber, a
polyvinyl chloride, a polyvinylidene chloride, a
methacrylic resin, an ethylene-vinyl alcochol copolymer, a
fluororesin, a polyacetal, a grafted polyphenylene ether
resin, a polyphenylene sulfide resin, a polyurethane, a

peclyamide, polyester resins (for example, a polyethylene
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vi nyl acetate copol ynmer, polystyrenes (polystyrenes
such as 20 pol y(p-nethyl styrene) and

pol y((x-methyl styrene), an acrylonitrile-styrene
copolynmer, an acrylonitrile- bg%adiene-styrene

copol ynmer, a special acrylic rubber-
acrylonitrile-styrene copolyner, an acrylonitrile-
chlorinated pol yet hyl ene- st yrene copol yner, a styrene

gh%ﬂ ?L%%e‘ig%g'g%é)'/l‘é{qu %ﬁéqecéféﬁﬁ,hg‘lg@éoréﬂét Eﬂe like)

thy ene, opr ene, orinated rub

a ppawmwmbphaﬂm ora @mlyiqnyhemenﬂac@mhys@lfmmde,aapolyether
nmet hacrylic resin, an ethylene vi nyl al coho

E5BEEy HEEong  PIddiSHES Ul A y et AFOMAL 1F Jpebyester
eglsmheﬁy'd%%qlﬁ} MWLy ga %@@M@Pew'&{'&é&hé desin,
resin, a polyu ane a 'y pol yester resins

Qt@FpeXamnkadlan@oly&ﬂhmk&m&éﬁb t&ﬂbﬂﬁﬂ&ﬂém&éacaylonltrlle
pol y Eutylene ter hthalate gpd t{hﬁll ke
FBPYCAFEEnaPd, Sk Yt thecomolymer, and

Rakyether, %tlf)%rlﬁé%tkﬁﬂ%ndoqlé’se:@rhera Sg%i fop@lene resin and

aromatic polyéstér resin, a diallyl phtharate
pr9p¢N$Wemen& aﬂa(gnafenahka tha@5®o¢@bumanWe@@Qd molding
a but adi ene/acrylonitrile copolyner, an

S0
gfﬂ %éﬁggﬁgﬂﬁ% met hacryl ate copol yner, and the Iike.

Aopabyet hyl ene resin, a polypropylene resin and a
pol ystyrene are preferable because of their good
nol di Ag usedcésgaiin.i thhe @ oAy benases hereshersheo a

0 opyl ene _resin refer to .a ol yol efin con alLni.ng
B8 L PR o e o e i s i et e LA
BREBH 1 ke coXanpl epddiarieofe g ude tﬁaeﬁédﬁtﬁﬁéllﬁ@e a

propyl ene honopolynmer, a propyl ene-ethyl ene 15 random

E8fg6ItpAeinea pﬁ@@p%%ﬂ%@fwnrarmmmmwthﬁl ene
B BFo B PENG S5 0ok POy O T b pErpRbymeT s 2
£ORBYNERL -ceMRASRE -a-olefin terpolymer, and a polypropylene
block copolymer containing a copolymer component composed
of a propylene homopolymer compohent or mainly propylene
and a copolymer component composed of propylene and
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.
[0044]

Examples 0of the a-clefin include o-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.

[0045]

Examples of the propylene-a-olefin random copclymer
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of a propyl ene honopol yner conponent or nainly

propyl ene and a copol yner conponent conposed of
propyl ene and 20 et hylene and/or a-olefin. [0043] In
t he present invention, when a Eglypropylene resin is
used as the thernoplastic resi t he pol ypropyl ene
resin my be used alone, or as a blend of the two
kinds or nore. 25 [0044] Exanples of the a- olefin

i,nclu a-olefj ns hav to 12 carbon at ons, _

A8E1855: B 8-SR e it ons crdfad QRRTHATE oA BRgpyicne
1-oeiene, r@rﬂﬁtolqr degRitemdlr ef afabd yprdpyb@ﬁgne octene random
1- hexene, and 1-octene are exenplified. 30 [0045]

E@@@é&@@rbf t he propyl ene-a-ol efin random copol yner 23
%ﬂe a propyl ene-1|-butene random copol yner, a
6ropy|ene- - hexene random copol yner, and a

propy esReph«ectene Handap y Lapol ¥9Byi e h8046b1e8in terpolymer
Exanpl es of the propyl ene- ethylene-(x ol efin

£8FABOPMer Lriowsi e aetﬁrw;ﬁn%ﬁe-@%@m%n@em%f@ﬁér a
g%g@g)%‘iﬁ%r—’et% Ry q{bexeer&g] ) 3{ REXENL, f el pﬁt:%ggﬁil]ane—

propyle - et hyl ene- er pol yners

é@hyﬂehhe1&@@ﬂynunﬂaﬁpbﬁymﬁ$scopolyner contai ni ng the
copolﬁner conponent conposed of a propyl ene

Iyner conponent or mainly propylene and the

copol yrer i %O@q@yquw%&t BEOBYEEE 80fleaining the

et hyl ene and exanpl es o e copol yner

coppdwmet @mm@mnﬂhuﬁcampdﬁqdjdf;ﬂcmwmpybem@chuﬂepalymer
yl ene-eth ene copolyner conponent,

a
P@Hé Prb n% n%%? copeil yner component
EBQB$E%@eof propylene and ethylene and/or a-olefin,

examples of the copolymer component composed of mainly
propylene include a propylene-ethylene copolymer compcnent,
a prcpylene-l-butene copolymer compecnent, and a propylene-
l-hexene copolymer component; and examples of the copolymer
component composed of propylene and ethylene and/or o-
olefin include a propylene-ethylene ccopclymer componhent, a
propylene-ethylene-1l-butene terpclymer component, a
prepylene-ethylene-1-hexene terpoclymer 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
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 a-
olefin is usually from 0.01 to 20% by weight.
[0048]

Examples of the polypropylene block copolymer

containing the copolymer component composed of a propylene
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1- hexene copol ynmer conponent; and exanpl es of the
copol ynmer conponent conposed of propyl ene and

et hyl ene and/or a olefin include a propyl ene-ethyl ene
copol ymer conponent, a 20 proBerne et hyl ene- | - but ene
terpol ymer conponent, a propyléne et hyl ene- | - hexene
terpol ynmer conponent, a propyl ene-ethyl ene-|-octene
terpolyner conponent a propyl ene-I-butene copol ymer

0 n
SRR sy L L ENE LrollPLENE SRIol Y BTOREE omponenc
Q@ﬁip%ﬁstecpfoﬂ ke iydrenesadé o y Ben®l ghinohay-Bge4iho include
12 carban atons in the copol yner_ conponent co osed

&f pﬁP&Wieé’@e @Wlw}énﬂ?lﬁ?lﬁne{%r efi APFSPYHSAARI Yy

(SOB0 R A oLl OBIBl 20 EXRupLgseket v

dmmdpmhmnaamuhyﬂyne{ﬂHuutﬁmbbfbho@kopgpehgmé#, a
honopolyner or mainly pr ene and the copo
dBFPENSRNe ) colsdatt Ut€ | pﬁ%%%%%‘%m’aeé?’ﬂ?? e]HéOSHdFBPOWmerr

& QLRI Ul Sypronyl Enga eLi] engoblockoetimer

copol ynmer, a (propy ene) - (propyl ene-et hyl ene)
d@p@k&ﬂemﬁ)a (pragpyllesree)l Shexene) block copolymer, a
|.ene- et hyl ene- I- tene) Dbl oc ol
T tﬁ?&peweane SR LereeT Sty EBgs YT hukdne) plock
%%@%Eﬂﬁ@' |éﬂEﬂe&ﬂ&P@H$ﬁﬂﬁp£o§91§H§)e9h9§Ene 1-

copol yner, a propyl ene) - (propyl ene- | -'hexene
©@§@m¢ﬁeblq;k copolymer, a (propylene- ethylene) (propylene-

gpggfg' 21 HRH Sl (BSRY! £nes LDyl She-LeRyi 8he) -
F’ Ewl@&%—qtmém r (rany | ense eihyt eng- pr&sff@@ﬁé—l-

copolyner a (propyl ene-ethyl ene) - (propyl ene-
bum@tn@ﬁe) pmqmdeéwcﬂwen%) (ptopy | edlec bYR§T end) {propylene-

h
%)gl%eéjn ?Sr%) %X gerPe% hey e\ﬁeﬁn% JO }%UE%%%] (lﬁ%%gx Copohymer, a
p&@@wlm%‘315blrt@ﬁe6)n60pﬁd%fﬂéﬁﬁ@n@tleirhyxh@ne*lheiaelh@neblock

block copol yner, a

copolymer, a (propylene~l-butene)- (propylene-l-butene)
block copolymer, and a (propylene-l-butene)-(propylene-1-
hexene) block copolymer.

[0049]

In the present invention, when a polypropylene resin
is uséd as the thermoplastic resin, a crystalline propylene
homopolymer and the polypropylene block copolymer
containing the copeolymer component composed of a propylene
homopolymer component or mainly propylene and the copolymer
component composed ¢f propylene and ethylene and/or o-
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

propylene and the copolymer component composed of propylene

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



10

15

20

25

30

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

bl ock copolyner, a

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

copol ynmer, and a (propyl ene-1- ﬁtene)-(propylene-l-
hexene) bl ock copol ynmer. 20 [0049] In the present

i nvention, when a polypropylene resin is used as the
thernoplastic resin, a crystalline propyl ene
Hgggppkgqg&a%q@ h&g¥golypropylene bl ock copol yner

contalf ning the copol ymer conponent conposed of a

propyl ene 25 honopol yner conponent or mainly propyl ene

and the copol yner conponent conposed of propyl ene and
EXRPPERE and/or a- olefin having 4 to 12 carbon atons
apgspreferably used, and the polypropyl ene bl ock

copol ynmer contai ning the copol yner conponent conposed

of a Phepphresentommpenmen ors neirl 3136d piopybeaedahdil by’
t he copal r c onent conposed of . propyl eng, and
BERPFORE KRG/ dO A oM FARRR g 41 42Rat Bohvat orameLes
ii8p29; nore preferably used. Exanples [0050] 5 The.
present invention is explained in nore detail by neans
eMatheifidP ow ng exanpl es and conparative exanpl es.

[0051] <Material> 1n les, the followng startin

it o KB EARERA £510 et S R Lat (e cet 1AL ! e
apkh-oxidant (1)): 3,9-bis[2-{3-(3-t-

but yl - 4- hydr oxy- 5- met hyl phenyl ) pr opi onyl oxy}-1, 1-
@Dﬁéph?hétHyHPhEEPl4ﬂ§tﬂﬁQ%ﬁ¢%&Ra§bﬁkb[%n%T@hﬁé%ah%‘(3—t—

B L g 8 P e LA AG S oA P01, 1 -
dimethylethyl]-2,4,8,10-tetraoxaspiro[5.-5]undecane
“gumilizer GA-80%7 (manufactured by Sumitomo Chemical Co.,
Ltd.)

Component B (binder ): di-n-tetradecyl 3,3'-

®ﬂ'

thiodipropionate “Sumilizer TPM {manufactured by Sumitomo

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

Component C: calcium stearate (manufactured by Shinagawa
Chemical Industry Co., Ltd.)

Component D: tris(2,4-di-t-butylphenyl)phosphite “Irgafcs
168%” (manufactured by BASF) |

Component E: talc fine powder “Micron White 50005%~
(manufactured by Hayashi Kasei Co., Ltd.)

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
(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
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Conmponent B (binder ): di-n-tetradecyl 3,3 -

t hi odi propi onate "Sum lizer TPMr)" (manufactured by
Sum tomo Chemical Co., Ltd.) (nmelting point: 51C)
Conponent C: cal cium stearate gpanufactured by

Shi nagawa 20 Chemi cal Industry Co., Ltd.) Conponent
D tris(2,4-di-t-butyl phenyl)phosphite "Irgafos
168(r)" (manufactured by BASF) Conponent E: talc fine

; ory Wi ()Y u b
COMEE 0 g PO UL GEHEEE DY, 13-4 pas

P02 ghEx arfplCenorienta ILohd - 49 Lmeaht ghbgpeedghixerf
éwbdel FS-100 manufactured by Fukae Pow ec) were
qfEG &lar t'ng materials 30 (total weight: 15 kg)

1 YA R Bty B A B £ B TR s sed
thTO§gbt@.ﬁpdmaqynf(ﬁhalhﬁnhnﬁpeéﬁ mbxdrpathgreby Eeating a

i.ght._of Co t Dand 46.1 ts b i ght of

S inorant R AEHARRES iy BeGpRret (FERBF . cen the

wasbeas ¢ed raddnaush a1 ?&%ﬂrﬂﬁgtﬁﬁa@éﬁhe;ﬁﬁE?ﬁem X8l the
e

thereby heating a stirring tank equi pped in .
hnghdspedd tiiex et 1 ntheny thenk mihbehe ot i gevobaeilonisebr was set

sticring bl ades .equi pped in the _inside of e

B PErnarRue o S At £ Sab faond]” apdsgne
hofbez blfadevdintspeed Ofa G seeondds 88 £Pe1860 rpm (a
nunber of revolution of a chopper was set at 1500 rpm

baadpl &de vPgsshedd 18 M egerdond@nd apfiteft Bkathhhe high-
LRBel HlacSoSAL TIPS [ 00N 0, 0 B
t3n6ikgodls aegoaiwery sagglonmerate (the

In this way, 13.6 kg of a granular agglomerate (the
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
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
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

the rotor, and after that the oscillator was run for about

1 minute under the conditions described above.
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15 tenperature of the granul ar aggl onerate was 47C at
the end of the stirring granul ation) was obtai ned by
stirring and granulating the m xture containing the
starting materials described gpove. The thus obtai ned
granul ar aggl onerate was allowed to 20 stand to cool
to roomtenperature (about 30C). After cooling, the
aggl onerate was added to an oscillator (Mdel M-3
manuf act u P ) ' i c
W th B R e Tk Car i R T B FRRtked
cheanghcehkebwedn lata25 tootgirveand dienskis egparnithe size:
oscillator was not less than 1l nmm and not pore than_5
Rt PRECr EBPPr fcdM ng 1§9dEd bt tHe TR of lows Wit arlgulated
aﬁpfg@gggsqf 0.37 nmisecond and 110 strokes/m nute

ile the tenperature of the agglonerate was kept at
dbolitt 30Cwewightiowtf elrevatliangtttee nahpey atvaek ofig 3ththegh
roto and gfter, that the oscillator. was run for about
35 hAREOTAALH oS to i TRE Ho Gt KO v e i9ed 1

gEg§l%@¥ the gpanul ar aggl onerate was cracked through
the osci Tl 4t or to'give a granule (particle size: not

nor e Vhanodsnpyrogiueltdoro®umioys wWihee yietf dawmsged or broken

| cul at ed follows: 5 Yield = (weight of |
BPEFAE1E6) 15 ARG B BINIF T L 1TSHEF) /Tt BT of

gEanyk 8k a294L0BRT #e&Addety 10 210801 1d afid Joxe{DDator) by the
Various production units were not damaged or broken

{specif podl Fpntdeftorvad simeofta s e bir theg lgnerate,

E ciproca ing or, revolvig$ﬁ$lates in.the oscill torgl "
5“%5‘95?1?:—6& f dfd WEOREERSAGAF TS § f TS gl ayplacenen
ag0tpeEEpabauctibus uhasy,t i dH dBRCaSSHE 1 Nessd Of o

repair and replacement of the production units, which
toRseyarAnty ofedheoproductivity.

[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
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
stirring tank equipped in the high-speed mixer, then the
number of revolution of stirring blades equi?ped in the
inside of the stirring tank of the high-speed mixer was set

at 165 rpm (a blade tip speed of 6 m/second), and the

~number of revolution of a chopper was set at 1500 rpm (a

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

speed mixer was run for about 1 minute and 30 seconds under
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i nprovenent of the productivity. 15 [0053] (Exanple
2) Starting materials (total weight: 15 kg) contai ning
0.7 kg (4.5 parts by weight) of Conponent A 2.1 kg
(13.7 parts by weight) of Can nent B, 9.1 parts by
wei ght of 20 Conponent C, 18.2 garts by wei ght of
Conponent D and 54.5 parts by wei ght of Conponent E
were added to a high-speed mixer. Warm water having a

%ﬁgp%ﬁhlig?to‘ﬂfs %@%%eeg? eaethr ough a jacket of the

h-'speed m xer, t ting a 25 stirring tank
equi pped thd st havhi glx.9pded off xergrdmehat hegguoheraok (the
revol ution of stirring bl ades éﬁ” pped in the inside

SEMPREagprer orfg ek oMUl HOhLapeealt o wed wh st the end
1 Spesd , .
QEU% 2 %Q;f‘rg:ﬁng;]l %&%&#%’f&% s 6015'!3?‘?19&5‘%}/ %‘Egakgg% and

er of rev a chopper was set a
¢aan8Qahlade thiep rdpaed-cofcdlt afrsieopnd)e snarafnermehatrials
t.he hi, speed m xer was run for about 1 m nute and

h_
§65§é¢gﬁ333 Rd&- 28 the conditions described above.
I'n thipg WaYan sl Khedf & LA alqFOHhOFRrat 2§t €1 owed to

tenperature of the granul ar aggl onerate was 51C at the
ehdndotot becdt itkr inegng rtamp eaatd tome was0abt.ai et dyy cooling,

irri d | af the m xture containing.t
Sher PERGoRETaTFaMe® el ot BbARE THE ThL ek HEa®
geAndhat u2eel evRFRLE MNaR Al d OWedytibpsd apfth 02 CO8LetR with 4
roomtenperature (30C). After cooling, the

aggbpeviags -was added to an oscillator (Mdel M-3 10
rmnuf%%l;tured b%« Fukae Powt e ui ed wth a scr
i r

e een
with ftfn openPigs O AR é‘}eﬂt% ST TP Fat P haeen a
ebearangg ReEWeRRe®n 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 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.

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 producticn units were not damaged or broken
(specifically, deformation of the screen or the
reciprocating or revolving plates in the oscillater) by the
impact and contact load due toc the granular agglomerate,
thus resultiﬁg in unnecessariness of repair and replacement
of the production units, which consequently led to
improvement of the productivity.

[0054]
(Example 3)
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rotor and the screen in the oscillator was not |ess
than 1 mmand not nore than 5 mm the reciprocating
speed of the 15 rotor was set at a tip speed of 0.37
nm second and 110 strokes/ m nu S%mhile t he product
tenperature was kept at the s tenperature as
above, without elevating the tenperature of the
rotor, and after that the oscillator was run for

about Tt“qh”& %@0 d-%lﬁlj(?guﬁggﬁgééggrﬁmﬁg%‘é? hed RRO%E _cc-2500g

20 In IS way ran € was cracked
tnl'HrﬂLigitﬁd'lﬁed)Sm\ylﬁ‘Lak@é POVPEYE aegéaautied( gramli®ég materials
size: not  nmore than 4 nm éle| :99.19% . Varlous

%ﬁ&tqu}hﬁté%r%@!ho@@ %@éagoiwbmkéﬁ parts by
G G oo d&&ﬁ&ﬁm&'% %% fzS%f thfbh%e%g]rh)t of

reC|procat|ng evolving p s In e oscrllat
Iyontdeeneritnyiact 7 ahdogons sy weadhtdueft Qonbpengnhandl,ans.4 parts

igglonerate t hus resultlng i n_unnecessari ness of
Y

AFLBHd Fegraermenrt Bfathe! pr 6dBRF FEnLYnied Ihkhicdh
lty led to inprovenent of the productivity.
30 50054] I%/Exarrple 3) 29 To a 2500 L-vol une
hi gh- sfzaed Wi ter r(eMaﬁrah &S &6p 2000 renntf gotareds byassed

Fukae Powt ec mere ed st t|n materi al s t ot al ,
%Wﬁﬁlébﬂ qﬁ d@ @ %lﬁgrtstﬁg e%y heating a

weiightin Pfr Formane ( 9
of 5 Cbnpgﬁent B! %ﬁ% partsggi %%?g ?ﬁ%%acg%%%ﬁenﬁ5kP the

EEMbqnuqﬁsraMohum{ﬁn Compoihent b badad &auzppadtanbyhe

e A ST R RS PheuntohsBerd: miregnyas set

hitghs1s GB)ﬁﬂadérﬁﬁﬁ*@b@@ﬁtéﬁg6am/é@céﬁaﬁr'dit%ﬁ% number
equi pped in the high-speed m xer, then the number of

valenalot g 1§ raucﬁgoma@e@;a@q@&pp@d 1P0Phepm (a blade tip
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
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
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
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



10

15

20

25

30

inside of the stirring tank of the high-speed m xer
was set at 61 rpm (a blade tip speed of 6 m second),
and the nunber of revolution of a chopper was set at
1500 rpm (a blade tip 15 speed %f 24 nm second), and
after that the high-speed m xer” was run for about 50
m nut es under the conditions described above. In this
way, 389 kg of a granul ar aggl onerate (the

; t.he t fth
O st oY on) VB aae a1 HEIPBYSSRr T, Fag Rpt at
ghanwaatd ngenigwer M uddires capdas nbAglbherst aithBdt elevating
terials described above. The thus _obtai ned granul ar
| GFOFRTE Ve AT G KL%t aect T B8BI Chatabeopscillator

I f i e : .
T o e i e e TE AL IRR FRERS Mescrivea
Rowtvec) equi pped with a screen with 4 mm openi ngs.

After it ﬁfs confirned that the cl earance between a
rot or Endtfe YEobedd'§ FIHB R 14 orehasenyR S| 6§gcked

thaputh 3QIMAN NRL, 53§IE%‘§mgf$nﬁD@ (granule size: not
S I'p

reci procating speed of the Totor set at~a't
gpeed thfar0.43 Tyl seicartt &l 49)0. 30 st rokes/ m nut e
mhilevlhe product tenperature was kept at the sane

t enper AEUFE Sa P LB 160 11kl S W Ehoutt ef@pagrfgort hgoken
tepRendtivhe 19f, e Jrldriodnde afferstPaLntHL the

oscillator was run for about 25 m nutes under the
gendiprricoas idgs ot beedro Brialpvel aties t i stivayosthélator) by the

ranul ar _aggl onerate wa racked . through. the
BEBRFERES F6 e & Grhiii (r il & TILaT naeolaBREa e,
thae 4eRMLthig) din Fhrtes NaFiraiss RS POLEEL OR Akt Seplacement
wer e not damaged or broken 10 (specifically,

géf PARPredustt licle Wdrtson wirigtheconsequently led to

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
(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.

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
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
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reci procating or revolving plates in the oscillator)
by the inpact and contact | oad due to the granul ar
aggl onerate, thus resulting in unnecessariness of
repair and replacenent of the,production units, which
consequently led to 15 i nproveient of the
productivity. [00551 (Conparative Exanple 1) To a 100
L-vol une hi gh-speed m xer (Mddel FS-100 nanufactured

Y aRukag P%‘@ﬁ‘e%%)lg"f ])eb }j{éjcéﬁé)r t'Q%d”BEF%Ea'tﬁ Q.hg high-

t ot al aini n art

Wpleghlt )nlaferComson:em Ayr labokigy 40.]m5n1@aé58ub§deweltgbt)
Conponent B, 7.7 parts by weight of Conponent C,

fgn@lﬁépp§ deyapdiRftt A0 nponent D and 46. 1 parts by

“E'ghﬁnokh1§OQE§8eQM %)18§<¥?f£‘ &l ?Véggkémer the

t enper at ure of C was passed oug et ~of

hegbespeeadenoterthd herrhyctheaid n@s‘a: &1 idHd Nehd apk the
i pped in the high-speed nmixer, then the nunber of

eqgul
FE%E&WOHW“ GiAHg R RREBHE DR FhFRENTT ABAde
ggagpﬁa§ﬁhbrk%% Hﬁ%ﬁdﬁetéghggﬁﬂh ?eﬁgen%%gftg?a néterials

65 rpm (a blade tip speed o ni secon
tlhecrabrbermbofier.evol uti on of a chopper was set at 1500

rpn1( 31 bl ade .ti.p eed of. 10 m second and after
that  CRE TR ?&@é&%ﬁo RS T AT LrMebote Wes added to an

Hsewwat@@dwoh@q MEandintd 0¥, s & hed ﬁ?gé(éé%ﬂté@

way, 14.0 kg of a granul ar aggl onerate (
eenpePatiuwé thf at Ise rgreod udittines MBEOEenihes endi bé the product

rrin ranul a%ioqt was .obt ai ned by stirring and
SPARGFALPRG RS HeRRLAL GO T THRSL BT nge above
mat er hgksr deseaisbednaiovrd it Nuse obt & Ped-8r38Lk8kn a

aggl onerate was added to an
rotor and the screen in the oscillator was not less than 1

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
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
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
impact and contact load due to the granular agglomerate,

thus resulting in necessity of repair and replacement of
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10 oscillator (Mdel M-3 manufactured by Fukae

Powt ec) equipped with a screen with 4 nm openi ngs

whil e the product tenperature was kept at the same

tenperature as above. After it s confirmed that the

cl earance between a rotor and”the screen in the

oscillator was not less than 1 15 mm and not nore

than 5 mm the rotor was heated and the reciprocating
e ot Qr: S t At ' 3

ek T e ik BRI EPERE Bhaalie decrease of

teappratuce iwds ykept at the sanme tenperature as above,

and after that the oscillator was run for about 2

nPRaPés under 20 the conditions described above. In

this WAk JLRS QARAL AOUAH AL VB8 L1 8kerding to the

t hrough the oscillfator to give a granule (granule

srzeennotinvenrtd onhan 4 raydi thiin t hereon@z ey mafifects that

granular a%glonerates whi ch had not been, cracked or

8geAEFafed PrEAMATE Soltai st D5 RErtietbyn units, which
90! eaBLall 89 cHae svipld B adov val U2 Qf qu@9td%he

Vari ous proddction units were danaged or broken

¢ speuilkircabby cmégfadrenaticon tdfe thmamscl&Eencanpéobetion is
reciprocating _qor revolving plates in the oscillator
B SRS 0 b st T AR oty o (5° CRetyr el Bpus
299L00BHEt €n uhRES: s ilddis I NRGESSH tyn@f rESPREEment of
and repl acenent of 32 the production units, ich
tbaspyadntity ohedntidc sdeaseas e asfultt hetlpe otherovémgnt of the
%Oog6gt'Th desir%g 3ya ulecfan be obt ai ned according

b°tH lglgyegéﬁt nVERtI' AT 1 n additi on, secondary
effects that damages and breakages of various

production units, which are caused by the inpact and
contact |oad due to the granular aggl onerate when the
granul ar conposition is
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produced by stirring granul ati on, can be reduced, thus

10 resulting in unnecessariness of repair and

repl acenent of the production units; as a result, the

i mprovenent of the productivi y can be realized. 33

What is clainmed is: 1. A nmethod~for producing a

granul ar conposition conprising the steps of:

stirring and granul ating a m xture containing not |less
ﬁhggaﬁsscgg&&% bgsweight and not nore than 80 parts by

wel gh of "a phendl” conmpound represented by the

formila (4)me@hodOfGdHHrGAhciRg (al)gr e £i Nedtlpb §iaNon

al kyl group having 1 to 8 carbon 10 atons, X is an
ROVBFeRL gl EBRoSTE®S @fe having 1 to 18 carbon atons

opti oﬁﬁkk¥iﬁ?§n%ﬁldng@%n%l q:tl%{goag qu@urgé(céélgta%fgg’ not less
or a heteroatom'and a cyclic group, and n is an

thaeglrpattd bg 4eiahd REid Iress idan thpars® pPyrvei it weight
and |ess than 20 parts by weight of a binder to

Bbt &i Rhgnes GPARGMEA IFHSREEE RihdRe akkimgla hel) :
grranul ar aggl o ate at a tenperature of not |ower

r than the tenperature which is 10C

o than the ne\ting point of the binder, through a

r acki machi ne_eéqui pped with a separation nmechani sm
Ao P Qf H - ering a granule having a particle
i ze norfe than 5 mm and a cracki ng nechanism to

a granul

p 2. The nethod according to Caiml,
icﬁ’conprises '

25 the steps of:

(1)

wherein R; 1s an alkyl group having 1 to 8 carbon
atoms, X is an n-valent alcohol residue having 1 to 18
carbon atoms optionally containing a heteroatom, a cyclic
group, ©¢r a hetercatom 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.

2. The method according to Claim 1, which comprises
the steps of:
ccoling the granular agglomerate to a temperature of

not lower than 25°C and lower than the temperature which is
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cool ing the granular agglonerate to a tenperature of
not | ower than 25C and | ower than the tenperature
which is 34 10C | ower than the nelting point of the
bi nder; and cracking the cooleg granul ar aggl onerate
through a cracking machine eq ﬁpped with a separation
nmechani sm capabl e of recovering a granule having a
particle size not 5 nore than 5 mm and a cracking

ism to give a nule. 3. The nethod accordin
PR irirh Spd b PRt IBanratiton Insramidia s @ nd >
screefrbaking ameORYIRG ohQirth akhes FRt s AECOFHEBGgh a
to Caim1l, wherein the cracking nmechanismis a

EBAEKENTt pehd Reartiang PRsshanitdma ol at bin cneckangsm

nul-a I rate jnto th ranul e t hrough a,
B BT RS RTT dya P B TR REg Siee moc
reear dhag bom@l, aiamdl o Whergdihd heecriengh, cespgund hSgranule.
at | east one conpound selected fromthe group
consisting of 3, 9-bis[2-{3-(3-t-butyl-4-hydroxy-5-

met hybphenyl,) RE?@'O%”%'C Wittty ef,hyvbr}éxzef‘ngtﬁg
- tetraoxaspiro[ 5. 5] undecane,” pentaerythrity

sepaaki $p83 ABchanism is a screen having an opening.
(3,5-di-t-butyl -4-hydroxyphenyl ) propi onate], and
triethylene glycolyl bis{3-(3-t-butyl-4-hydroxy-5-

et nyh pheayl) nREABROBALR)-A &g The JRLAPY @ '
daimi, mﬁergin t he %% bi % rE?§c22§U gUrqggﬁg%ﬁ%d{ﬁe
cepcksept rdchyntibe fier Bukan(t2)ct - (g ¥HR L2 Qarilanism
éz% m?erein R2 i s an al kyl graoup having 12 to 18
aPpBhe Af ofE3C¥ing &Nsi RGIFE HeTd 3G9 LERNRESR- 1N TR  Ehe
Pahiit 898hr8highlal @t paRd of iind ¥ PR BRI A Pc{‘rzﬁé.
?esidue having 5to 18p 30 carbon at ons. 35‘5%5 e

nmet hod according to Claim1, wherein the

5. The method according to Claim 1, wherein the

phencl 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}—l,l—dimethylethyl]—2,4,8,lO—
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 Claim 1, wherein the
binder is a sulfur compound represented by the formula (2):

(R, -Y-S-C;H4CO)n~-2 (2)

wherein R, is an alkyl group having 12 to 18 carbon
atoms, Y is a single bond or -C;HsCO;-, m is an ihteger of

1 to 4, and Z is an m-valent alcohol residue having 5 to 18

“ carbon atoms.



bi nder is at | east one conpound selected fromthe
group consisting of di-n-dodecyl

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

3, 3" -thiodipropionate, and di-n-octadecyl 3,3 - 5
t hi odi propi onat e. 35

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

thiodiprepionate.



