GRANULAR STABI LI ZER FOR POLYMER AND PRCDUCTI ON PROCESS
THERECF BACKGROUND OF THE | NVENTI ON
Field of the Invention [npbl] The present patent
application clains priority to Japanese Patent
Application Nos. 2008-259470, 2008-325940, and

2008- 325942, herein incorporated by reference in their
ent i m&éﬁ é&i present invention relates to

gr an $TABILIZERF QB PORYMER AND FRODUETION
process thereof. DesCrigHj ated Art [0002]
As a stabilizer for a po 9@@5}%@#@831 abilizes a

pol ymer such as pnl ybut adi ene agai nst heat and the

i ke, 241 -(2-hydroxy-3,5- di-t -p entyl phenyflethyl]
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F f .“a conpound (1- D, shown by the
fgé;lfaruol&‘zﬂﬁt{ﬁ‘i@n?ﬁd—b is known (see JP-A No. 1-168643).
[09903) As a process for producing pol ybut adi ene
bl ended, wwth a stabilizer for a polynmer, a process in
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incorporated by reference in their entirety.

The present invention relates to granular stabilizers for a polymer
and a production process thereof,

Description of the Related Art
[0002]

As a stabilizer for a polymer, which stabilizes a polymer such as
polybutadiene against heat and the like,

2-[ 1-(2-hydroxy-3,5-di-t-pentylphenyl)ethyll'4,6-di-t-pentylphenyl acrylate

(hereinafter referred to as "a compound (1-1)"
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1s known (sce JP-A No. 1-168643).
[0003]

), shown by the formula (1-1):

As a process for producing polybutadiene blended with a stabilizer
for a polymer, a process in which polymerization is performed ina
hydrocarbon medium, and a solution comprising the polybutadiene after
finishing the polymerization reaction is mixed with a solution of a stabilizer

for a polymer in a hydrocarbon medium, followed by removal of the



finishing the polynerization reaction is mxed with a
solution of a stabilizer for a polyner in a

hydr ocar bon nmedium followed by renoval of the

hydr ocar bon nmedium is generally adopted (see JP-A No.
1-168643), [0004] Al so, as a process for
produci ng the conpound of the formula (1-1), a process
i n_which bisphenol and acrylic acid are reacted in an
by dretiazbem tiediyng is geheralbaadomte driess JPA Nas 1e168843).

m and cooled to produce a crystal (see JP-A No.
- 643), and a process in which the organic nedi um
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I n or?dﬂii{ to, solve the problem the present inventors
Rade methaneligiaddedsto iiearesulting nrsss ib prodhey a laystal (see

Jp@pqultm(ffﬁ?laggvi (l)érsréggntions [1] to [10]. T[1] A

granul ar stabilizer pol yner, conprising a
compound shown by the fornmula (1): 0 0 -C CH=CH2

SUMMARY OF THE INVENTION
[0005]

The stabilizers for a polymer obtained by the processes described
above, however, are powdery crystals, and therefore, they are difficult to be
handled because of occurrence of dusting.

[0006]

In order to solve the problem, the present inventors have made
painstaking studies. As a result, they have reached the following
inventions [1] to [19].

[1] A granular stabilizer for a polymer, comprising a compound shown by
the formula (1):

i
OH 0O—C-CH=CH,
R' y R
(1)

R3 3
2 R R2

wherein Rls and R2s each independently represents a hydrogen atom, an
alkyl group having 1 to 8 carbon atoms, or a cycloalkyl group having 5 to 8
carbon atoms; R3s each independently represents a hydrogen atom or an

alkyl group having 1 to 8 carbon atoms; and X represents a single bond, a
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RL (1) RBRR3 R wherein R's and R2s each

i ndependently represents a hydrogen atom an al kyl
group having 1 to 8 carbon atons, or a cycl oal kyl

group having 5 to 8 carbon atons; TVs each

i ndependently represents a hydrogen atom or an al kyl
group having 1 to 8 carbon atoms; and X represents a
single bond, a sulfur atom an oxygen atom an

gnldyr iageme agrqxu’genmomg at albyBdene gmulahavmgol t@8 carbon
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[Felg acryl ate. [4], The granular stabilizer for a
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ey S mg{’lﬁfp‘ffém%ﬁ% P
baylatea (2) based on 100% by wei ght of the granul ar
[c,ialbhllzer for a]ﬁolymar OOC—CH:CH2R1[(1)
] The granular stabilizer for a polymer according to [1] or [2] comprising
99.9 to 80% by weight of the compound shown by the formula (1) and 0.1 to
20% by weight of a compound shown by the formula (2) based on 100% by

weight of the granular stabilizer for a polymer,
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OH O—C-CH=CH,
R1 o R1
(1)
3 53
5 R R .
R R

wherein R!s and R?s each independently represents a hydrogen atom, an
alkyl group having 1 to 8 carbon atoms, or a cycloalkyl group having 5 to 8
carbon atoms; R3s each indep endently represents a hydrogen atom or an
alkyl group having 1 to 8 carbon atoms; and X represents a single bond, a
sulfur atom, an oxygen atom, an alkylidene group having 1 to 8 carbon

atoms or a cycloalkylidene group having 5 to 8 carbon atoms,
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R3 R3 RRR2 wherein H s and R2s each independently
represents a hydrogen atom an al kyl group having 1 to
8 carbon atons, or a cycloal kyl group having 5 to 8
carbon atons; Ras each independently represents a
hydrogen atom or an al kyl group having 1 to 8 carbon
atons; and X represents a single bond, a sulfur atom
an oxygen atom an al kylidene group having 1 to 8
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[6] The granular stabilizer for a polymer according to any one of [1] to [5],
wherein the granular stabilizer for a polymer is in the shape of a circular
disc, an approximate sphere or an approximate hemi-sphere.

[7] A process for producing a granular stabilizer for a polymer, comprising a

compound shown by the formula (1):

wherein Rls and R2s each independently represents a hydrogen atom, an



[7] A process for producing a granular stabilizer for
a polynmer, conprising a conpound shown by‘the forml a
(1): 0 OHO-CGCH=CH2 R1 ( 1) R R3 R R2 wherein
K's and R2s each independently represents a hydrogen
atom an alkyl group having 1 to 8 carbon atons, or a
cycl oaLkyl group having 5 to 8 carbon atons; R3s each
i ndependently represents a hydrogen atom or an al kyl

gHolgroup ibayidg ddos canbbnratamsnsr aaydloflkdnmeap MHaSigg 5 to 8

' f. t oxygen ato an
SRR 8 3 gt 3 Stk B atom o an
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Itinlg point of T.C, a second step of soli |fy|ngtheh
B AP AL ElReLtisdens wiwm havne o fa Sagitapaioms wherern the
@f- Ti C wherein the TMis a tenperature
??m%géﬁxggﬁ%@% and a third step of heating the

a irstistepeaf malting the chhpbued showhl sy SRCRRAELED) %g}ﬁgﬁ has a

AIGATR sy Lome e of T2C satisfying
a second step of solidifying the molten material obiained in the first step at
a temperature of T1°C wherein the T:°C is a temperature lower than T,,°C;
and
a third step of heating the solidified material obtained in the second step
under an atmosphere at a temperature of To°C satisfying the formula (I):

T1<Te<Tm. @

[8] The process for producing a granular stabilizer for a polymer according
to [7], wherein the molten material obtained in the first step is solidified at
a temperature of T1°C satisfying the formula (I1):

5<T1<Tm40  (II)

in the second step.

[9] The process for producing a granular stabilizer for a polymer according
to [7] or [8], wherein the molten material obtained in the first step is
dropped on a plate to be solidified in the second step.

[10] The process for producing a granular stabilizer for a polymer according
to any one of [7] to [9], wherein the solidified material obtained in the
second step is further heated under an atmosphere at a temperature of T:°C
satisfying the formula (IT]):

Tu30<T2<T,,  (IID

in the third step.

[11] The process for producing a granular stabilizer for a polymer according

to any one of [7] to [10], further comprising a fourth step of cooling the



[8] The process for producing a granular stabilizer

for a polynmer according to [7], wherein the nolten
material obtained in the first step is solidified at a
tenperature of TiC satisfying the formula (11):
51-2141'.-40 (I1) in the second step. [9] The process

for producing a granular stabilizer for a pol yner

according to [71]/ .or _[8], wherein the nolten materi al
beatidaaterial petained in the phird stew phadempezapiretless thameTo°C.

P e TSR e AL O £55F g
E%Fggsimgréiﬂ HYh &Red Hhatetlallif cbAbd Wik Slidati§sphere at a

Ified material obtained in the second step’is
temp atube af Fo° G ndesfyang sherbmpinelac(IBt a t enper at ure of
T2C satisfying.the _formla T.- 3 O<T2sTin.
(rer) %ﬁ'f‘ﬁ%ll'en'gﬁi ro(I tep. [11] The process for
B e Edieh anul ar stabilizer for a polymner
accorgdl ng tgct)&gny one of [7] to [10], further
Esim bs?d’egs doxf pr%dm:hsg ﬁpgmfhml:ag@thbﬂizteﬁr&'or hgalpder, comprising
mat eri al ohtain (n the third step at a tenperature
pLemnoRd .nf’lztile'fﬂlémﬁl%géss for producing a
granul ar stabilizerpfor a polynmer according to [11],
wherein the heated flaterial is cool ed under an
at nospBEre at a QempefatT@M20f Ti C satisfying the
R (11): 5<JicTriin- 40(11) in the fourth step.

DY ER pf oduci ng a granul ar stabilizer for
g a conpbind shown by the formul a

wherein R'sand R?s each independently represents a hydrogen atom, an
alkyl group having 1 to 8 carbon atoms, or a cycloalkyl group having 5to 8
carbon atoms; R3s each independently represents a hydrogen atom or an
alkyl group having 1 to 8 carbon atoms; and X represents a single bond, a
sulfur atom, an oxygen atom, an alkylidene group having 1 to 8 carbon
atoms or a cycloalkylidene group having 5 to 8 carbon atoms, wherein the
process comprises:
a first step of melting the compound shown by the formula (1) having a
melting point of Tin°C;
a second step of forming the molten material obtained in the first step at a
temperature of T1°C satisfying the formula (I):

Ti<Twm (@D
and
a third step of mixing the formed material obtained in the second step with
a solid compound shown by the formula (1) at a temperature lower than
Tw°C.

[14] The process for producing a granular stabilizer for a polymer according
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R2R2 wherein Rl sand R2s each independently represents
a hydrogen atom an al kyl group haying 1 to 8 carbon
atons, or a cycloal kyl group haying 5 to 8 carbon
atons; R3s each independently represents a hydrogen
atom or an al kyl group haying 1 to 8 carbon atons; and
X represents a single bond, a sulfur atom an oxygen
an al kylidene group having 1 to 8 carbon atons

at om . J . : :

b0 Fla":]cybrewnktﬁei meHengnatgyial pphtaped inghe fevst istep wtfomsed at a
rein . th roces Q | S@s: fanst step of nelting

i{%pgﬁi‘p@l{ﬁﬁ%@é oaﬂéﬁﬁl’ﬁtb‘? g(}rﬁh‘?ﬁ J having a nelting

poi nt f-50<4T,€T,2 s@pond step of formng the nolten

material obtained in the first step at a tenperature

uf theegeopdtstepying the formula (1): TI<Ti-",(l) and a
2 ] o ST TR 0 058 oo
{P[1B) o [14), vHerdird, SARBEALW EstepMte §J]ﬁi‘_caih?%m& Ibwhy the

rocess for producing a granular stabilize or a
gtm)ldar(lhif&:mimdfgl ah@niddlt ofnh by B0% hyhwenghttleased on 100% by

il HoFE L ©
[16} Mﬂoﬁ@@fo&'ﬂ%ducmg a granular stabilizer for a polymer according
to any one of [13] to [15], further comprising a step of cooling the mixture
obtained in the third step at a temperature of T satisfying the formula (IT1):
5<Te<T:-30  (IID).
[17] The process for producing a granular stabilizer for a polymer according
to any one of [7] to [16], wherein the compound shown by the formula (1) is
2-[1-(2 ‘hydroxy-3,5-di-t-pentylphenylethyl]-4,6-di-t-p entylphenyl acrylate
or 2 -t-butyl-6'(3-t-buty1-2-hydroxy-5-methylbenzyl)'4-methy1pheny1
acrylate.
[18] Use of the granular stabilizer for a polymer according to any one of [1]
to [6] for thermally stabilizing a thermoplastic polymer.
[19] A thermoplastic polymer composition, comprising 0.01 to 2 parts by
weight of the granular stabilizer for a polymer according to any one of [1] to
[6] based on 100 parts by weight of a thermoplastic polymer.
[0007]
The granular stabilizer for a polymer of the invention is low-dusting

and 1s therefore easy to be handled.

DETAILED DESCRIPTION OF THE INVENTION
[0008]
The granular stabilizer for a polymer of the invention comprises a

compound shown by the formula (1):



in the second step. [151 The process for producing a
granul ar stabilizer for a polyner according to [13] or
[14], wherein, in the third step, the solid conpound
shown by the formula (1) is mxed in an anount of 1 to
20% by wei ght based on 100% by wei ght of the forned
materi al obtained in the second step. [16] The
process for produci gg a granul ar stabilizer for a
pol ymer according t any one of [13] to [15], further
conprl Ejﬁlg a stepogf L| the m xture obtained in

e thijrd step at a(E erat re of T2 satisfying the

<TIR30 (IIl) [17] The process for
| st abi | |(ﬁ5 for a polyner
g of [7] [16], wherein the

he formula (1) is 24142
R@ent yl phenyDet hy1l] - 4, 6-di -t - pentyl ph

enyl a ylate or

ZhdrePrifdr SorhStitmeBWeickred By 450X Yo hiavdipenzyl) - 4- net
hyl phenyl acrylate. [18] Use of the granul ar

§0609]1 i zer for a pol ymer according to any one of [1]

ERGICNEG N IR, A —-
E9TR0deH 2¥buf) iy 2103 tiavbile 42b O arBbn Lhénd! 304 Ghloallcy]

i zer for according to any one
gmlixﬁhahurgeﬁj tof ch@boxp atdms byHeee gixansplea of hhe ndipflagoup

BUIUAE & bR & rpmp AR gy Eouanen TP FoRyLgtaaD can Lprops] group,

AR A8 S T, o

pple;ltgdrgroﬁpt ine pem\tﬁhglrmup adrpthydbexyl gonppand thbdile. by
hef (her fter sonetinmes referred

6%0 %61?2 Féyo myltlyg e a cyclopentyl group, a cyclohexyl
group, a cyclooctyl group, 3-methylcyclopentyl group, a 4-methyleyclopentyl
group, a 3-methylcyclohexyl group, and the like.

[0010]

R3s each independently represents a hydrogen atom or an alkyl
group having 1 to 8 carbon atoms. Specific examples of the alkyl group in
R3 include the alkyl groups exemplified in R!.

[0011]

X represents a single bond, a sulfur atom, an oxygen atom, an
alkylidene group having 1 to 8 carbon atoms, or a cycloalkylidene group
having 5 to 8 carbon atoms.

Here, examples of the alkylidene group include a methylene group,
an ethylidene group, a propylidene group, a butylidene group, and the like.
Examples of the cycloalkylidene group include a cyclopentylidene group, a
cyclohexylidene group, and the like.

[0012]
The compound (1) has a melting point of usually 70 to 220°C, and

8



In the formula (1), R s and R2s each independently
represents a hydrogen atom an al kyl group haying 1 to
8 carbon atons, or a cycloal kyl group haying 5 to 8
carbon atons. Here, exanples of the al kyl group
include a methyl group, an ethyl group, an n-propyl
group, an i- propyl group, an n-butyl group, an i-butyl
group, a t-but oup, an n-pentyl group, an i-pentyl
gr@bﬁﬂﬂﬁlﬂﬂﬂ@ﬁéylgbroup a 2-ethyl hexyl group, and the
7 Exanples of the cycloa]kyl group include a
@%@%entyl group, a cydohexyl group, a cydoocty
gr oup, E3afi éy&yaieom% @(DURclAeH- Met hyl cycl opent yl

group, a 3-nethyl cycl ohexyl roup and the |ike.
2d04@ihydroxy-3,53di-¢aen tyiphepyhetndi-¢, & dipt- psntﬁlphanyl acrylate

PNy E T eprbnsy DRl I A pepeylafiras

hﬂﬁh& 156@62qh%a:%&y%a@%eﬂmtxfueﬁgyl)m &di- tf@g]@ henyl

X représents a single bond furatom a

ad:ltyﬂlateaﬂ élaﬂkjrll)udydr&[g{&,ﬁpdmabut}g &hyﬁ&w&hpﬁemﬁMenyl

RsTatel D Ebobr e ma el e e P RE Deleera aceylate,
T R B O B Py Do AR E
methagylatel kyl i dene group include a cycl opentyli dene
Fdnbanpoatabu theTmwer mary Domas Dot masbiinenys eevlate,
%ﬁ:%tpf-@ql (@tlﬁﬁﬁﬁﬁ %31339((37( éﬁg Op}[qu&fé%hyl] 4-methylphenyl

es of t

ﬁétylzﬁz Bytdebyilﬂ%t-ﬁutsﬂ 23hyHYd)gh5*m¥éﬂ1@‘lB‘eﬁdyi)44%éﬂHyﬂiﬁibnyl

tyl phen acryl at e,
BIeRIAGTyY iﬁ}f&roxy 3, 5-di -t - pentyl phenynet hyl | -4, 6-di -t - pe

SRR CRPE L B S FmustbyghopyDraoeyl domeshyhpenst
aotlylater 2itaietyl-6-(3-t- butyl 5-ethyl-2- hydroxybenzyl) 4-ethylphenyl
2,4-di-t-butyl-611-(3,5-di-t-butyl -2-hydroxyphenyl)eth

%W%ﬂ{ényl acryl ate,
?"t %L&% b [E?'Ltgytl b@tyﬁ % ﬁyﬂox&r é) Bi‘gpy'lphel)fsglset)ﬁgfﬁe)f %X‘ yplp% Xyl

acrglate; t - butyl 611- (3, 5-di -t-butyl -2- hydroxyphenylieth
IIphe t hacryl ate
ttb"ém 51[ ge (tﬁnm% Ry drexysfitisopyordnbenyl) eidyil4jisopnonyl
r
@%’%&Qﬁ@g@[%’-‘%@%]}%ﬁt yl - 2- hydr oxy- 5- net hyl phenyf | et h

y| ] 4-Prefdsbbhesyihphs! theabsf, include
ut yl 3-t-butyl -2-hydroxy-5-net hyl benzyl) - 4- net

L,Jr E;hbbﬁwoxyE&ﬁa@ﬂypgxptylphenyl)ethyl] -4,6-di-t- pentylphenyl acrylate,
z"%&ﬁ)ﬁﬁl&/ ﬁii:/ ?éﬂ“t@? }grd;r ¥%t52mré¥ﬁlyl% Xz?f)r!f ¥h§r)lp% Ylyf) xpy)[ate
224{;11;*3%%1 8- [(1§t3te5 bt mﬁhgmozyﬁw&fﬂ)@xhﬁpmyﬁ atylkte,

oL bt TL €Lt 30avE 2 Burdsbxe Snedondphsapbofhylbenstesiibany]
at]crfr‘la%,Opyl phenyl acryl ate,
2-t-butyl-6-[1-(3-t-butyl-2-hydroxy-5-methylphenylpropyll-4-methylphenyl
acrylate,

2-t-butyl-6-[1-(3-t-butyl-2-hydroxy-5-propylphenylethyl]-4-propylphenyl



2-t-butyl -641-(3-t-butyl -2-hydroxy-5-isopropyl phenypet
hy1J- 4-i sopropyl phenyl acrylate, and the |ike.

Pref erabl e exanpl es thereof include

2-11- (2- hydroxy- 3, 5-di -t - pentyl phenyDethyl | -4, 6-di -t-p
entyl phenyl acryl ate,

2-t-butyl-6-(3-t-butyl-2-hycl roxy-5-nethyl benzyl)-4-ne
thyI phenyl acryl ate,

aceylaie t - but yl - 611- (3, 5-di -t - but yl - 2- hydr oxyphenyf | et h

| . .
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u - u - X
yI i - 4- Hérthwlp ax:emi/)les m)élude Y PIELIProp
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Sna*zbtvlbii{yl%l@ G%u‘typmhrgx;ilz%@ﬁﬁrlﬁeﬁz%ﬂP&Q?Miﬂwﬁﬂé&%ﬂt

-4-isopropyl phen ylI' acrylate, "and t'he
aul arly preferabl e exanpl es include

W' hydr oxy- 3, 5-di -t - pentyl phenyDet hy11-4, 6-di -t - pen
enyl acrylate and 2-t-butyl-6-(3-t-butyl

2- hydregy c§nﬁ)‘3hmi| 10z Qg‘})(x?ﬂﬁ@é/d nggogp : ggﬁ):: y g%c%ss described

[00141 he conpoun can
ag dor dkample eﬂ’ AriNoe50- 144733, He 68643 604-264a51) US Bitoht Nos.

ats Ay R A, Sy T
guhfe for ont ugﬁﬁg@gﬁ 4 H%cﬁéngg%‘%gs (‘%’&‘Fé%{@{ﬂ%ﬁ Hﬁﬁeﬁgnt

kinatsuifahesbatyoundsr(1j.or a pol ymer of the invention

ﬁ)gﬁ%jl ses the conpound (O. In one enbodi nent of
¥nvention, the granular stabilizer for a pol yner

conpr i ' ref.erably .
59% by'PﬁWé Igijil#@lo Ir%‘rg@i%’zg%( £V 89 gnrr% Oruél;?g{h(ell)n%enﬁan coer)mses the
qmnpou:mxﬂ él)l y pr ef er ably, t he stabilizer conprises the
conpo )%]?)I % g I n anot her
* enbodi e eli1 okthe Byyentien, the aranilag stahilizewfor a

ﬁcﬁ?m%r%k&g% esQRRIISE5% By HERAS ROMVD 2% hBE 99% by
weight or more of the compound (1), and particularly preferably, the
stabilizer comprises the compound (1) alone.
[0016]

In another embodiments of the invention, the granular stabilizer for
a polymer comprises a compound shown by the formula (2):

0O
u 2

R12 C e R'H

(hereinafter sometimes referred to as "a compound (2)") in addition to the
compound (1).
[0017]

In the formula (2), R is a linear alkyl group having 1 to 30 carbon
atoms such as a methyl group, an ethyl group, an n-propyl group, an n-butyl

10



0 11 R 12c.0 R (hereinafter sonetines referred to as

"a conpound (2)") in addition to the conpound (1).

[00171 In the formula (2), RHis a linear alkyl
group having 1 to 30 carbon atons such as a net hyl

group, an ethyl group, an n-propyl group, an n-hutyl

group, an n-pentyl group, an n-octadecyl group or an
n-tetradecyl group; or a branched al kyl group having 3
o030, amnbpmtyl groups wthn-vstaiecyt roupyor 4h autetraiecyl group; or

i -b , - but yl , - tyl \
Ila_tg@m:m ybpg [@S]@ﬁu Fgrgapi)glzgaut%g @gqgoﬁgﬂu %r%gp(ﬂl }gxenr; SXJ.chg:;spao UI? i-pi‘lopyl
-. car, Qup.. an_al koxycar bponyl
B L P oo BB Rt eyt U P ¥nint grou

al leykatlbdhgkglxgrogapoup having 2 to 30 carbon atons may

be bongglgRr o the al kyl group. Al so, the net hgl ene
gr oup OFF¥HETOIR, ecarbryy] giiovmp antalkoxydan guydrgronp lhaving

2B Aok ofls S AT HISTS Ny Rk Bl hns 1o 30 carbon
foll omb? gr*gﬁfﬁ%afﬁgglﬁggggggg%@%%ﬁéy %afengmup

serfipinerhin the plyl lgxgnp gheuglkoageatbenyl pempakod ¢he [ 00
;ﬁiylcarbonyloxy group may be substituted by a sulfur atom or an oxygen

atom.

Examples of the R!! include a group shown by the followi.ng formula:

( H25C123CHZCHchOCHz—>—~C—-CH2
3

in addition to the alkyl groups as described above.
[0018]

Examples of R12 include a linear alkyl group having 1 to 30 carbon
atoms such as a methyl group, an ethyl group, an n-propyl group, an n-butyl
group, an n-pentyl group, an n-octadecyl group or an n-tetradecyl group; a
branched alkyl group having 3 to 30 carbon atoms such as an i-propyl group,
an i-butyl group, a t-butyl group, an i-pentyl group, a t-pentyl group or a
2-ethylhexyl group; or an aralkyl group having 7 to 20 carbon atoms such as
a benzyl group, a phenylethyl group or a phenylpxopyl group.

A hydroxyl group, a carboxyl group, an alkoxycarbonyl group having
2 to 30 carbon atoms, or an alkylcarbonyloxy group having 2 to 30 carbon
atoms may be bonded to the alkyl group and the aralkyl group. Also, the
methylene group contained in the alkyl group may be substituted by a
sulfur atom or an oxygen atom. Examples of R2 include a
2,3-di-hydroxypropyloxy group, ‘CH2CH2SCH:CHzCOOC 12Hys,
-“CH2CH2SCH2CH2COOC14Hos, “CH2CH2SCH>CH2CO0C18H37, an aralkyl

group shown by the following formula:

11



Exanpl es of R12 include a |inear alkyl group having 1
to 30 carbon atonms such as a nethyl group, an ethyl
group, an n-propyl group, an n-butyl group, an
n- pentyl group, an n-octadecyl group or an
n-tetradecyl group; a branched al kyl group having 3 to
30 carbon atons such as an i-propyl group, an i-butyl
group, a t-butyl group, an i-pentyl group, a t-pentyl
grodp,or a 2 -ethyl hexyl group; or an aralkyl group
#MNg 7 to 20 carbon atons such as a benzyl group, a
phenyhethyl group or a phenyl propyl group.

%Qh a carboxyl group, an al koxycarbonyl

to 30 carbon atoms, or an

be—bgnded to the al kyl group and the aral kyl group.
Al sg,\the net hyl ene group contained in the al kyl group
may be substituted by a sulfur atomor an oxygen atom
erdripedikesf R12 include a 2, 3-di - hydr oxypr opyl oxy
, -0112CH2SCH2CH2COOC! 21125,
1- 12SCH2CH2COOC14H29, - CH2CH2SCH2CH2COOCGi sl i n, an
ar al kyfThelcoipcuiaME) %astﬂﬁfé@blwwmaﬁfr@mhalower than that of

The conpound (2) has referablg a nmelting point |ower
theypompaungdi(1}. heTlé@ﬁmnn‘dn(l 16)) éﬁ'mgcfsomad)ung pot lomelrrtban

Bodos dobaRAdind VR o' PR RabieecBlied Atk SR BRg Embablar”
EgibiRzd10loY tBH ol e ib [difellt {o%cha g%%élhﬁgkigh& H‘Qggp ort%tlon or

transportation or storage thereof; in o
stosage tineresfabi dtheewadrds, heowsatting btabikizachas good

Th d (2) h | t
B AR bE S RroBertist e | s pr ot erabl o bochuse the
resul tTRE cBipdndr (23 hakidd 2 ?ﬁel?fﬂsg xﬂmﬂf? b §6<‘c Bﬁn&%‘ig

formstability. The conpounds
prﬁfaxalde Irenauisedbe trhsudt%amddhﬁs&bﬂhm f%ﬁ@ polymer has good

FRR Stlitits ) “The fonnbrads (dping a meliimgpoint el ook dess than
MQH&Qeés@hdxﬁ%@%‘ tésg)% k%oqtleéseﬁrc‘a%l %ﬁ‘g% ggﬁfi%*s”ﬂlan 70°C,

sel ected fromthe drolp co sisting o

amet panticdatly prefdrbble. ant i oxi dants and antistatic

@ﬁgﬂLs. Exanpl es of the conpound (2) include
I

anti oxi dants such as

d |
Cours o pPetefabll g o ls bR B AR OB 05 Sounc
:reéeg,qtsd ércanl the zateupickn abtiGeld pﬁl@ﬁ@l ahtiyxid¥@s Callfur

t|o i dants . such as

L
BcPrL{i‘O&ﬂii% apRstie ASM Snat e (msltl ng point: 40 to

27 B o g AN [ P i o
optadecyl-854tloy oy 3, aial- -tHRit B SlyHRepRMALE tineRi QP! E@ﬁitc 50 to

acid pentaer thrltyl ester neltln poi nt: about

SNl #0786, suph és sren egll tyfe emarkof ébbeﬁp@t:mlty
70C
Enical %@?%f%nﬂgaé Yyt guth o iRy RarbeBiehRfonse
(el tin g poH() 40appd2e()) rdl@nﬁﬁstgl B ttm@ﬁpﬁoﬂmﬁ%ﬂ Oﬁ‘félﬁn%epomt
meltin oi nt 59C3 and t
4@ Qg @yefmﬂr%% tbsuhpamlanmtemnmengfpmnt teaotoee 7°C), and

Ao bt 0 metomt i
aﬁﬁﬁﬁds‘q}'ﬂ aﬁd(éhﬁ@t‘ﬁh@xa\geﬁté sdin bs Ew&mpﬁﬂ%lo):féragmeoeﬁéﬁmg

, glycerin nonostearate,

di myristyl-3, 3" -thiodipropi onate and

di stearyl-3, 31-t hi odi propi onl2 e, especially

oct adecyl- 3- (4- hydr oxy- 3, 5-di -t - but yl phenynpr opi onat e.



10022] In an enbodi nent in which the granul ar
stabilizer for a polynmer of the invention conprises

the conpound (2), the granular stabilizer for a

pol ymer conprises the compound (1) in an anount of
preferably 99.9 to 80% by wei ght, nore preferably 99.7
to 90% by weight, and particularly preferably 99.5 to
95% by wei ght, based on 100% by wei ght of the granul ar
PoOHM ﬁﬁzter’ﬁ?@, glypeniy meenocaprate (m¢lsing ndietisétﬁsg})J glycerin

C rises the.conmpoun i n_an_anoun ref er abl .
SR REET s, B HBRGDE 270 o BB At ety BEfBoRgetbceride
\(Rielithg pofitt: BO*C); GlddHaniRe.ef erably 0.5 to 5% by

wei ght, based on 100% by wei ght of the granul ar

st abi | Thercompownd@)ymay be[uded3ls a mixtureAd rauliiple ekfferent
or ,produci ng the nul ar stabilizer for a polyner of
ﬁ‘ﬁ%d$9£€}ﬁ?°a%?o%§%%@es t hereof include a process
¢eopf]i sing a first step of nelting the conpound (1)
having a nelting point of TniC, a second step of
sol i di Thiengefdrablmtdmponnd €2) islpaabicalaadyd in the first
st ep, at nperature of Ti.C. in ich Tee is a .
P%WE‘@F&'&‘@%Y@%QXW%dﬂrﬁib&tymnaﬁgmmangﬁee glygerin
Redtd WoTAEN-Te Y 1l s i in the second
ste pdsg%(}iél ?& a‘ﬁma}trrgréotg% ?go} Ie{ﬁgoﬁﬁg%tp é?r%;et%aé{}ﬁ(? e of T2C
slagteafyli 3 thiedipeopivha L€, lespeciBIET2~Tm U) . [ 0024]
The firs ep is a step of nelting the conpound (1).
Sﬁ@@ﬁﬁﬂééﬁi"&&ydﬂfﬁ’é"'@oﬁfﬁbﬁ'@é‘wlmhepgl)ﬁ@mlédaa- a

rature of a nelting point of the conmpound (1),
nC, "'or nore to nmelt it. The tenperature at which the

conpoubsl ahlembsdineaited whickEie dranutaYabPdsdr fo¥baidlymer of
limted so long as the tenperature is TC or nore, and
thrmventineqmBrisenthe campeend (b the gramiprtakilizer for a

ef er abl om (T.+5)C t T+40) C, and
pAE fom s BlOGRPGa (P ebpbnes prrirrghiyod o sov
bpe@hght, more priferte 9007 &4 89% 1y ReflRPaRN p%%’%;ﬁid‘ﬂ;i ng
collqg) the nolten material obtained in the first
’Eegﬁr%h Y 2%t 8p et by weaghtrbasedhonti00ke By waightof the granular
§t%]'mgie?tf8f§40? ﬁe&han Tr aC. Preferably, the
sol i di €

yi'ng €rature, TiCis within a range shown

by t heAlsoy the stabiBzer®mipfides Hdompound (2) inMH Smount of
preferably, the solidifying terrperali)ure, 'I>I Cisw tuhl n

Br gwé)iy Q%Wﬂ@% hyhweightamare @rgferably 0.3 to 10% by weight, and

particularly preferably 0.5 to 5% by weight, based on 100% by weight of the

granular stabilizer for a polymer.

[0023]

As a process for producing the granular stabilizer for a polymer of
the invention, examples thereof include a process comprising a first step of
melting the compound (1) having a melting point of Tr°C; a second step of
solidifying the molten material obtained in the first step at a temperature of
T1°C in which T1°C is a temperature less than Tw°C; and a third step of
heating the solidified material obtained in the second step under an

atmosphere at a temperature of To°C satisfying the formula (I):

13



(10. The solidifying tenperature nore than 5C
is preferable because the crystallization is easily
pronot ed when the solidified material is reheated in
t he subsequent third step, whereas the solidifying
tenperatures |less than (T,,,-40)C are al so preferable
because the shape can be retai ned upon solidification.
The solidifying time is not particularly limted, and
the tefpefaflure (I3 preferably kept for 1 ninute or
ﬂﬁ#ﬁﬂ and particularly preferably for 2 m nutes or

i mredi ately after the tenperature reaches the

bove- j t t i giyf i :
e TRE A0Sty SR dfelifOthe Jifpatia €)Y Sibcificaly,
tie prrmﬂm_mﬂ;ﬂ)t ilys.helid_i@(i&]t daTﬂaam%azi_aitm&e‘ dafcaiiﬂefltingqidﬂnrdlsf thee
not articul ar Imted, | ude, or exa e
cpBune{ Dhimc, r mitedn legﬂﬁ&u %ﬁ% tgmpgratyre @ heh the
§0:1pBRAI D BHLALE 16 Ml 5 BNk Purbicafy FHAIIE A1 te as the
temperitade 10T, 7T oF 96, indaheriedfieeh i reetnigeiB prafetaBbly from

Ti C), thereby cooling and solidifying the nolten
o0 0 Bmt59)°Ca mone priefgrably frons fhet®°6rtodBard)ihtemd

henl. sgher e; hed i ' I Lompound (1) is
B%ﬁ%‘@?%&%‘;ﬁgﬁhﬁg@&’ mi@gﬁgﬂf’ﬁwﬁ@%ﬁps cool ed to,
[uodsgr ably, a predetermined tenperature (TIC), thereby
cooling and solidifying the nolten conpound (1) in the
shape 'The setyard stepdsea steptdfsolidifgingaledolihe) thdwaolten material
0027] . Th | ate on which t J Jte _corrpoound
%‘1561?%‘1 iyl Bstopted @&mot@anp%ra&g{eapf Frof i which T°C 15 a
f@ﬁ'ﬁ' logt € which is cooled to a
ten‘p%%?ﬁ?gb%g?ﬁgﬁéﬁ?@o to 60C, and the plate includes

st ai nl Beferibdp] theeddilifion eempietftuka} B Dis withih ak@nge
ﬁ%al nlbes steel belts cooled with cool air or the
$hqzen bythefprayla (10X pl ates cooled with water or the

l'ike, i e S | plates cooled with cool air or
t he Iii@%ﬁdﬁhekﬁﬁke. The surface of the

pl at e Mora\preforable, tid éﬁmmhgrtbﬂi%e&ﬁtlﬁ‘éf’ id Within a range
sually flat and ?m)oth. en the belt is usedr
wmby thadermulae(MSl t en naterial may be cool ed while

novi n I_gO am),v\,hen the solidification is

per f or'me a stationary plate, the solidified

nat er iPHe 611diBAnEaK urle' 6P

Sol i di f1catton [g0a8r" % If“%ganpl 53 & BrgfEabldtherause the
crpstadlizatyomis easilyr pppioigdtwbenvhé soli difrsdannceridl) is reheated in

t@%%%ya%@&%rligth:lg lﬁﬁlﬂegg frggg ?h‘lé)r?] i %gg:tggmrng"lﬂtt\gr%s less than

O 00 by A L, 1 2,003
sghdifidagionr. Jthe sdidifiiag thmd i$ het phicdaryoamdtdds and the

dropped, and the ].ike. .
temp%?ature 1S pre&raﬂ)lylﬁiept for 1 minute or more, and particularly

> Ae
on™

preferably for 2 minutes or more immediately after the temperature reaches
the above-mentioned temperature range. The solidifying time is preferably
24 hours or less from the viewpoint of productivity.
[0026]

The solidification methods are not particularly limited, and include,
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The Rol ldrop granul ators refer to granul ators having
usually a rotating drumw th protrusions, and a
mechanismin which a nolten nmaterial is scraped by
the tips of the protrusions, and the nolten materi al
scraped is dropped on a plate with centrifugal force
obt ai ned by rotation of the rotating drum and/or force
The Rotoforn1granu|ators refer to

gra%ﬁ%lt@ilg m@th@gnu@bm § moltan condpowad (Baustspmytbd or
el d
0O ifeg, b AV OTRISELY o BR P EcIataenble platS ama dot aanetal

rical® par

B‘md:}i as stﬁihhé’ss Q;Iteél)3 vﬂﬁélli’ PLebdlEP tﬂ?@fé}girﬂ;’g lag;?retdlagermmed

is particularly pref

&F@P PRt HER ('Fﬂaﬂér thgirelyy condingyané eokdifping ﬁhegmal’vahaiomliound ),

i e thaspire %eéﬁﬁwgﬁﬁg «{ﬁymmﬁfqggé# Shetbiog ipevkish a
ﬂmﬂé@%ﬂéurﬁi Oﬁt@'coﬂﬁ %@I HAfRY o“?\&e L gt W50 38 cbled to,

stajinless steel plate,
meéa@alﬂym peetlaterminad tﬂmpéfﬁtﬁire (Bn@), ﬂh‘élrélﬁiﬁcoohn%

%h %@%al nl ess ségé} belts cool ed Wi th
gmaien perapguaddd) inmthe shansoofaibar,tatoat the like;
zﬂidt]Qé]_ﬂer i ke, and the |ike. [0030] The

t hods for connectively extruding the nolten conmpound

'?)???7 I ncl ude specifically methods in which the conpound
i s extguded through a strip former into a bar, or

rret ho eTR afpoervhich thermpelten dommommdudR is B}lmfaye@fbrairopped is

| at e,

t
e %e’t‘m%reamerﬁ%t Wghdacodleass a tgm%e?n re of about
Osteapfe® bea.nai thaerplapé Mdudés shgnldsk %téé?'?)eﬂ@ cgﬁl% €485 or

| ow. . [0031 I'n the secon ep,

tﬁ M bed E?e ]

f statesl ibgltsgroobashwatht ¢aoéla;ar exthie ks, d’f&hﬁ@ssaéteel
Lidifi t he pl at d

B PR L

that tine, crys
anatyrﬁmhkiel,ea:hdﬂﬁrﬂk@ as seed crystals to solidify it.

When e is used as the plate, the nolten-.

mat er i-af SHﬁ‘%PCB of thepdatewn whichthamolha ﬁﬁltémapﬁddl‘%iggd is
ug@ﬁb&s h%%hpsﬁxgédtﬁn is perforned on a stationary plate,

t he sol i nmat eri al may be taken out fromthe

pl at eWhen the belt is used as the plate, the molten material may be

cooled while moving the belt, and when the solidification is performed on a
stationary plate, the solidified material may be taken out from the plate
after the solidification.

[0028]

Examples of the method for spraying or dropping the molten
compound (1) specifically include methods in which the molten compound (1)
is dropped, for example, through a dropping tube, methods in which the
molten compound (1) is filled in a Rolldrop granulator, a Rotoform
granulator or the like, and then the compound is dropped, and the like.

The Rolldrop granulators refer to granulators having usually a

rotating drum with protrusions, and a mechanism in which a molten
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after the solidification. [00321 The third step

is a step of heating the solidified nmaterial obtained

in the second step under an atnosphere at a

tenperature of T2C satisfying the forrmula (1):

Ti <T2s-Tn, Wen the solidified material is reheated

Wi thin such a tenperature range, the crystallization

can be caused in a short tine, thus resulting in
%@Qﬁl’}:ﬁlﬂg sgrapeddiyt theetipsiof the poetsusionscané ¢hd i haterial

henonmenon ¢ es .nore easil the_reheatin
?ér d e?a#ﬁ@?p‘?‘g OBr"e?a@%‘\ §5ﬁ%§1€@¥ fquge Obb&imdéwallgqtation of

tharofitiny dddm 40/6r RIveL 6F atisfies the fornul a
Tnf2Qd' 2~Tnb (110 .r ® %‘ég with respect to the

r eheat ilhg Roteform geanwlaitolis tefer tregemivdhtbbaviesusRally a

aﬁ%gpﬁl ﬁt"%& m be he?t ed so long as it dose not
ngv]v, SR B Rales, Rgmofien materiak haingheldinside o the
eVhRnddical paitte £ .1 hi s. The,tihne is nore . _.
pjrﬂefergblg eadbaliddh ngthaliyflin FHEH Wi meeRhaterial is
Heerred fennthseholes ondhiedilateed material can be

crystaitl.i zed,in a. short time, and the tinme is further
more prefdiabcylalvprefsrableds dranths molten emtaridl by using the

Rotdtbfim 3R aquisihes from the viewpoint of productivity.

{q%&%il The reheating nmay be perfornmed by using

ame- metal plate or belt such as the stainless

st eel ahg or belt as used in the second step, or may

be pert3f REWS mped fomepnneetively extatding ﬂteeintolmmqls&hyd 1)
r .hem spherica

DICPRTEhD] 2RO 3t O
o )3 S T kT Pl s
§ esthetephplate) whidi e doeledNS 3¢ . G SLeL s (1,0
from h«,ipevi ewpoi_nt of bl ocki ng. ﬁ'|' e g%%%emgm Tr0),
Wcéﬁ ﬁp‘ﬂ%‘?ﬁlbbﬁlwlh@ss atedd behtsicoblridneithi Watddi ot the like
SORMESs sthOR4 {s cooled with cool air or the like, and the like.
[0030]

The methods for connectively extruding the molten compound (1)
include specifically methods in which the compound is extruded through a
strip former into a bar, or methods in which the compound is extruded
through a double roll feeder or an overflow feeder into a plate, and the like

The extruded material in the shape of a bar, plate ox the like can be
granulated as described below.
[0031]

In the second step, the dropped material or connectively extruded
material is usually cooled and solidified on the plate, and at that time
crystals of the compound (1), and the like may be added thereto as seed
crystals to solidify it.

When the belt is used as the plate, the molten material may be
cooled while moving the belt, and when the solidification 1s performed on a

stationary plate, the solidified material may be taken out from the plate
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The process for producing the granular stabilizer for
a polynmer of the invention conprises a fourth step of
cooling the heated material obtained in the third step
at a tenperature less than T2C, as occasi on denmands.
The cooling tenperature, TiCin the fourth step is
preferably within a range shown by the fornmula (I1):

55T1 <T.-40 (1), The cooling tenperature, TiCis

ﬁg%ﬂb‘? é?]é‘gléi&ﬁz}w%ithi n a range shown by the formula

ﬂng)z] 10<TI KT. - 50 The cooling tenperature nore
an 5C is preferable fromthe viewpoint of

pr oducThwithird saepl is hetepof heghihgnhe salidife d aseridladbtained in
(T.-40)C is also preferabl e because the shape can be

the sreanAatenmeder anjamasehere atpdeagsrayeraf ik C sahisfying
ﬁlaerlfci.t'ﬁﬂg?r(by limted, and the tenperature is
prefera

y 'kept for 1 mnute or nore imedi ately after

t he t empdrafyr e (Meaches the above-nenti oned
tenperature range fromthe viewoint of formation of a
Viharethqg sdglified material as reheated onithiat sych avtenpetature range,

OB SRR 2l e el sBER T A0 Wi el i obtaining
g etduilibbedhid8ofPhot RldeDH188kihBe |1 ke is pulverized

in a known nmethod before, during or after the third
st ep of\s thephenpmienen epuaesimioire easdy sthreyrehleatingttainpeaature,

arti.cl are. size:-sel ected hereby desired particles
f?aﬂre&éf%iéie*?‘%sﬁes the E?%‘b‘iaegnxl the met hod for

pul verTzigpaTLbp, bargp! ate or the like specifically
i ncl ude a nethod for pul verizing it with a rotating

motr¢ prefesably satisfieakhe forahhily (ITHnd t he |i ke.
Exanpl,gs .af & i zezsel ection nmethod include, for
exanplr‘g?'zg%hﬁo% i n( tch the bar is cut into fl akes
throu v | atar, etk L Whi the .
P oUal1eh, i AL B lon o AR, U MR oy
obtabmrd ar the sieapddtgp argshahdatdiesn Rug 0 Wde hBE A8 and
Si E‘I\ée_ and the like. = [00361 I'n another
tz‘ﬁ‘df@ AERE thne s prefeyablyingt lessthan d gatmte andowithin i1@chours.
b I i) r | XNEBro0f. the inyentJ.on
e A Al b AT e BB MR 2 B AR s
Hvears necause lthe sglififi gt materTalean be crystallized in a short time,

and the time is further more preferably from not less than 5 minutes and

within 30 minutes from the viewpoint of productivity.
[0033]

The reheating may be performed by using the same metal plate or
belt such as the stainless steel plate or belt as used in the second step, or
may be performed by using a metal plate or belt separately prepared. Also,
when the spherical or hemispherical compound (1) is reheated, it is
preferably reheated so that the particles are not contacted with each other,
from the viewpoint of blocking. The shape which has been given upon
cooling can be maintained in this manner.

[0034]
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a second step of forming the nolten nmaterial obtained
inthe first step at a tenperature of TiC satisfying

the formula (1): Ti<Tm (1) and a third step of mxing
the formed material obtained in the second step with a
solid conpound (1) at a tenperature less than TnC

[ 00371 The first steﬁis asteg ?E)meltlhngttge
compound (V. Specifically, the conpoun is heate

at ng té%?gpmcag%f%‘fpra dueingi the grcannr;i?amstabdmlfm a(pb)lymer of

YR8 TR Pen 0h Soteribes adorser SEB i Roakink the Mept e maccrial ©
. PBthined iarthe thirl QY A% t@RFedtuld fesfsecﬁaﬁrtﬁzber ﬁs becakitn

or nore, and the tenperature is preferabl In a
rdanwld:sf TnC to (Tmt50)C, nore preferably (Tm+5) 130 to

TTm F4 C rticularl f er abl O)Cto

ETrTwso p SNEIE empel‘a%/“l%hg’ §fs % %ehl%m‘@éelably within
f I ]m%r obt ai ned |nthef|rst step
g?fareiligt%en'pera rtielso (sgltlsfyl ng the formula a Tp(Tm

(1). 5<’I‘1<'[‘;Ihﬂé)foﬁﬁ|ngterrperature TiCis preferably

i thi e shown the fornula (1 Tm 50<TVI"'
\(MI 1) I " The coolt Séewgfget dmtetamere pra}e@bb whin a range

%?&,%@bh}lyﬁ%mlg @)’ ange shown by the formula (IV:

The form ng tenperature nore than

(Tm 5010<rs<Tu-60er abh)e because the crystallization can
be eaS|Iy pronoted, and the form ng tenperature |ess
t han Llhe qoghaggenmeéaimrammerebﬁ:aauséc fisprdferatdd fecm phe

Wom@a ¥ proa(iuc%lwty, [an(()igt%e cooling temperature less than (Ty,-40)°C
is also preferable because the shape can be maintained when it is cooled.
The cooling time is not particularly limited, and the temperature is
preferably kept for 1 minute or more immediately after the temperature
reaches the above-mentioned temperature range from the viewpoint of
formation of a shape.

[0035]

In the second step, when the molten compound (1) is connectively
extruded into a bar, plate or the like, and it is cooled and solidified, the bar,
plate or the like is pulverized in a known method before, during or after the
third step or the fourth step and if necessary the obtained particles are
size-selected, whereby desired particles can be made.

Examples of the method for pulverizing the bar, plate or the like
specifically include a method for pulverizing it with a rotating roller using a
breaker roller, and the like.

Examples of the size-selection method include, for example, a
method in which the bar is cut into flakes through a strip granulator, a
method in which the plate is pulverized through a breaker roller to give

irregularly-shaped pieces and they are passed through a sieve, and the like.
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The tinme during which the nolten material is

mai ntained at the formng tenperature is preferably
not less than 1 mnute and within 1 hour, and nore
preferably not less than 1 minute and within 30

m nutes. Fromthe viewpoints of pronotion of
subsequent crystallization and efficiency of
frodﬂctivity, the tinme is further nore preferably not
Q36lt han 2" minutes and within 30 m nutes. [ 00401 The

| et uad SRaE b patn @ e Y Al PR producing
closrgeainilat jabibizePfayLdolginstl dithednoendoR aimrises:
(preferably a heat-exchar;\%?agl e plate made of a netal
adust stepsefamglting agosmounghile havimng a snelgingpoint of Twm°C;

B 55 kg Shek PR 6% e mEPREA bt td i g B ipata
shiaperatir@ oPT40 6hBsHueH tRSfAnRARRDE Or approximte |
hem sphere; a nethod in which a nolten conmpound (1) is

connecTivBhy &truded onto a belt which is cooled to,

r ef erab a predetermned tenperature (Ti.C), thereb
5’8&% %ré.ﬁt?l’s%ff) mnyppg;t f?ﬁéeérmaféﬁl d iptheseeond step
shapP ; r ' apd the
raaps sBldoRoudl @) G tehlferbbie ks JRAI00, L)

H935bund (1) is sprayed or dropped is usually a

heat - h eable plate which is_cooled to
t enpef'gﬁ‘a %ggB?tegt}éf& stgpiod I%@eﬂg:th@ qOmRD Pinet Zl)i nSpecifisally,

i ' ._the.| ,
SHEIEI P S LA B thb el ok B ompoune
(1) KBx°G bainmrests mtkeahembatpRundo@) e dTHe tBmpaESfure attWiich the

pl ates cooled with cool air or

i ke, xi‘i?l nl 3183 st eel S _

¢RreY ,l)dﬁ egted pndanolten is nottpartianladydimitetlse long as the
irghy | ten terial is dropped i L

Dot a0y Bt ¢, BE plBp) S04 TRE S fyrp® BRI+ ly peghyin 2

et AL e (Thes0Vet Ledrapi el lly TR BP ROt 4fYic: ©

nmovi ng the belt, and when the solidificationi's ’

prxticyiantn preferably @hitdiG top(Bie30)e6e sol i difi ed

[ﬂgﬁg]“ial may be taken out fromthe plate after the

olrdi fication.

The second step is a step of forming the molten material obtained in
the first step at a temperature of T:°C satisfying the formula ():

Ti<Twm (D.

The forming temperature, T1°C is preferably within a range shown
by the formula (I1):

Tm50<T1<Twm (D).

The forming temperature, T1°C is more preferably within a range
shown by the formula (II)":

Tuw40<T1<Tyw (D).

The forming temperature more than (Tm-50)°C is preferable because
the crystallization can be easily promoted, and the forming temperature less

than Tn°C is also preferable because the formed shape can be maintained.
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[0042] Exanpl es of the nmethod for spraying or
dropping the nolten conpound (1) specifically include
nmet hods in which the nolten conmpound (1) is dropped,
for exanple, through a dropping tube, nethods in.

whi ch the nolten conpound (1) is filled in a Rolldrop
granul ator, a Rotoform granul ator or the |ike, and

{:then t he conpound is dropped, and the |ike. The
3|9&irop granul ators refer to granul ators having

s T S0 B b S o
fdrihpRemPlerafiareRs YhrbftThBRSNotAREs tHYh 'T%f_rﬂ}ggﬁﬂ(fﬁﬁhn 1 hour,

scraped is droi)ped on a pllate wth centr orce
apd aeredreferablanpblessfthahd movatd aud o tiima30lfminutes c From
of orm granul.ators refer_ to

‘gﬁreaﬁirﬁﬁ“ﬁ"ﬁ@ o WPH’@’%’E’_E T S_&q‘ewf Wérﬁfaéﬁﬁabaﬂm gificiency of
pRiREtivityTthd Gitn B RivtRér RS grén‘%%%g@t%SQ%%gg minutes

cylindrical part, and having min
ad mathimedemiinittéss dr opped from the holes on the

Iﬂ@‘brﬁo It is particularly preferable to drop
ten material by using the Rotoform granul ators.
0043 ; S . tiyve .
[ext r uéﬁ%f%rﬁnelngoqlﬁ? gﬁ;&csoar%p giﬁ(%og a?ix)cﬁgq'}gf M%(?”}a/adjrdym&é‘l“ll% for
Swmppleed méthadnnt whidkeam drahengpan @ (D Riprayed ofdrépped on
St inl(es%%éﬁel | ate, ~which is cooled to a
‘ngacYSt BF y @éﬁ%@r%@@@geabl@)plamadmfmmetal such as
béd LRisql e Lts caol W th ter

the i ke, stainless s

or

@1 tCotherebylcokking amdl $dinlifyiike the efrtfen compound ) in the hape
t hods. for .connectively extruding the rmPten con‘poundg

of & parhiole siachs A @ suhexe 0y approwisate hemmisphetdier methaline

Rk oA PPN £ 3k chner T exfinisd anipiughle wich is

cdded|te, poiferLbdede prodetdPmey ofhy O €.
aglgsso he. lik #%hepgxter udeld %ﬁée]?%ﬁalfazﬁ?%(ﬂw@’sﬁ?}ﬁgﬂgfgo@ng

g the moltan eqanpewndél) igrtﬁetdkﬂip@%f&ﬁbﬂﬁ?ﬂéieb&dthe
1iRg! t8Worih

0 . The third step is a step o
m Xxi_ng thg&@g}rl?re ®raterial obtained in the second step

[0041 the solid conpound (1) at a tenperature of |ess

thann%'{ﬁgc, preferably TiC or |ess. The net hods
for £ blatermn wiich therm dtarntonnpiaid €D isRpheAPed 6 Ahped is

i lid,compound. (1) are not particularly
u?&ﬁﬁrw egglﬁggﬁl%’gﬁfg’é?p e % &oolediferantrmperathre bf about

I mted,

0t 6030) 4wl cloephitedntiidel ate or
belt, to which the for r?gd%t%hal?%r%?satfao étjgsl %@?@R{h water or
th‘fﬁblﬁ?’isﬁgmﬂw sreek keltsreaded atith sodddedr tRATiKEhSHIAIRS steel

' . hod,in i the sqlid conpound (1) is
P%F%i%al%dn ‘z‘ewﬁﬁﬁra?rv@}%iﬁ’ée,oﬁta pgs stepl Dlates codled fratimedol
aimat ¢hé bilkeOhhaithediyy extruding the nolten material is

added; a nethod in which the solid conmpound (1) is

spri riecwnréace of the laterod winichrthalmelbé @it is dropped is
ustit grﬁeﬁgano Sconﬂ_gct ively extruding the nolten

material’ MREHBA i n whi ch any of the above-nentioned

Pr oC &Yhiéx? $hbel S b AR Ko R AP nidriiS, 4 K-

cooled while moving the belt, and when the solidification is performed on a

stationary plate, the solidified material may be taken out from the plate
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The mxing in the third step of the invention al so

i ncludes a case in which the fornmed material is
brought into contact with the solid conpound (1), as
illustrated above, and this contacting nmethod is
particularly preferable. [0046] The solid
conpound (1) used in the third step includes, for

exampl e, crystalline powder of conmpound (1),

ﬁgﬁeﬂfitbﬁlsaﬁﬁ’ﬁ%’k%er havi ng an en. dot herm peak at 110

%Ogﬁoc when the tenperature is elevated at a rate of
mnute in a differential scanning cal orineter

(DSCO) , Eanénplay ofith@mealied dgespafine be dsi@anefthd Gneled o

100 um éggecifi_ ally, conmpounds (1) described in JP-A
kepoupddd) specificad homclude snetheds ik arhigh the smktarceanpgund (1)

] 0 S f or e, Sum,lizer .
B B E DA ] R s I whish the
kiclten camgotuhé (1) iseilletbin ARIdrep tehriintikRey, AT RBtF¥Rhage
particle size referred herein neans_a 50% particle

grapulagenen the ike.cgnditeen thegempewad s iyepnsids mnididei loke.

' I diff ti t,i cl. [
0ot SlealttB Sa BRGE, Fifeh kAP AR e fly 2
botagingodiirh oligh Profrusiod £ il Haah¥flsien WK 4l molten
In the third step, the solid conpound (1) is m xed

watariahés scranped byt téei tips obthe pradnisions ensketiono okteapmaterial

i n ;amun ref.erabl.y 1 to.20% i ght nd )
BRI ERE Pt oB RS Rh coriifeal e BbEhnad Bnggation of
ige 8btatiafe diifn fRI®Cfored Sf%?dvity-l.—he amount of the solid
compound &é}) of 5% by wei ght or nore is preferable,
becaus&he Hotefoysr grdriwdatirsrefar torgranudatorahdvingeusually a

g’?@‘i@é‘éﬁ&@?%@hﬁﬁ% %Bgﬁéﬁﬁyeﬁq@&?ﬁg Belibmeide of the
cont a ilﬁfmﬁetlﬁﬁ% ﬁ%ﬁ{%u? 3’5%?*%}‘2%‘(‘?%‘ .ﬁ{@gﬁ%\é’g‘?ﬁ?ﬁ material is

eddagompthetolesiondhetpdateand t he sol i d conpound (1),
the ocgurrence of . dusting.can be inhibited by renpving

the soli'aP&s W PregRraie tegleoe the maltemmatesiabbe using the

Rbtdf6Em lorkBulakBE4 9] Further, the m xture
obtajned in the third step is preferably treated in a

48l in which the mixture i s cooled at a tenperature
(T2) lgss tﬁan T(i (herei n.afiﬂer sonetines referred to
s o TREPHES Bepd fos conmnctivaly pHguamE dematien compaund (1
A . . g n
R P By BgBE L Al Wkl A8y A oo o
stamlesusteebplateovhichmsreoprdfoes pbédetaihiiad tdigpsangee (T;°C),

sh&)wn b(y the formul a,
and mclude specifically stainless steel belts cooled with water or the like,

stainless steel belts cooled with cool air or the like, and the like.
[0044]

The methods for connectively extruding the molten compound (1)
include specifically methods in which the compound is extruded through a
strip former into a bar, or methods in which the compound is extruded
through a double roll feeder or an overflow feeder into a plate, and the like,

The extruded materials in the shape of a bar, plate or the like can be
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10C2<TI - 40 The cooling tenperature nore than 5C

of is preferable fromthe viewpoint of productivity,

and the cooling tenperature less than (Ti-30)C is also

pref erabl e because the shape can be nmaintai ned upon

cooling. The cooling tine is not particularly limted,

and it is preferable to keep the tenperature for 1

hour or nore imredi ately after the tenperature reaches

ghanaladed aselesiwbetibelewper at ure range fromthe

nﬁgﬂgoint of formation of a shape. [00501 In
econd step, when the nolten conmpound (1) is

conn ectr*h\é%yl cPé%‘éP ydediep off%'il'iﬁﬁg B for i £ a84ri A6btained in

i ke, the bar ate or the litke 1s pul verlzéa In a

kine wecomet stepl vbdah ¢he ,solidrcong)owmhﬁ‘ll) at atteenpteraturesifdpss than

obt ai ned particles are

gﬂzg Egggyﬁgaﬁﬂ%ﬁéygﬁﬁsde5|red particles can be nade.
Exanpl Eﬂ?ﬁs Hﬁ%ﬁ)ﬁofhé)fblrgferd fhly ”E(?tﬁ&l dﬁﬂ}tgﬁ{ed H alEsecond

or the ke speci I nc
ptdp/mﬂhzth”egsd]id wmjsmmd ()I)adnengotrplirltﬁulmy tighised)raakitclude,

roller, and the |ike Exanpl es of the met hod
fogrexgmpleg él%@&‘ﬁgmi whidhdthe sodid egrapemed (1 igplacad om the

U ¥t S Sl P ph b ol Y B0 B A pis e

mmwmaaeﬁabmwdo laln@lr tHe§ AreMizeid; aquéﬁfd&ansdaﬁnmdthe solid
pi eces agd they are passed through a sieve, and t
compoundiib)is plhced on the amet@&mb@ﬁermvmdt, to wrinch thie é‘ormed

f. th
SRR 0B 0 byl e R EER bl 4 RGBS S Bppoa i
t;vﬂnﬂclg tlee sbled c@zhpbuhdz(i?) isf gpridklRal oveB th Fornhéd iﬂﬁt@ﬁfal Bbtained
ncl udes, for exanple, a process conprising a nelting

Y @50PRIngHIIIonggcively aivedipgdbiegholten nmaterizdip austhod in
0% b t of .th d (2
frbet iy Of Bl AoV e s e ABS SRR OH ameoebt ect

ﬁ@dbﬁnéar@m@gh§hg§ in which the nolten materi al
obtained in the nelting step is solidified to give
par t i cTee mixing imthe thizd stapsdibe mventloﬁredsmpmluﬂes:a case in

R B B A5t huBleR SR Spsfeirish Hhs salid comound

(1) @Wﬂlds%fat@d%wélélﬁﬂtﬂ%%ﬁthéh ¥EREY is %Qﬁﬁ ISER ©

is heated to a tenperature equa 0 or nor

&Y -poi nt of the conmpound (1), specifically about
agﬁL to about 160C, and stirred it to nelt it; a
%P d in which the conpound (1) and the conpound (2)

are prewd soled Yorip s@ald oy Qé@i‘uﬁtlﬁaﬂﬁyﬁ )étéﬂ fﬁ Iu go]%&&mple

| i ke before they are added in a vessel
cay etaklone I?ﬁstl‘ cérogound W, mrtmmamnpowddr haym@am ng

Blopim Pk R ortadsE: BhRHoBRJetmprabts daetey aiad at a xate
of fl@YCﬂﬁﬁJﬂ'ﬁ@'lh eNdiffRenilPsddrifing calorimeter (DSC), and having an
average particle size of 10 pm to 100 um. Specifically, compounds (1)
described in JP-A Nos. 1-168643, 4-264051, and the like, and commercially
available compounds (1) (for example, Sumilizer (registered trademark) GM,
GS (Sumitomo Chemical Co., Ltd.), and the like) may be directly used.

The average particle size referred herein means a 50% particle size
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[ 00531 For the formng step, a nethod in which
the nolten nmaterial obtained in the inciting step is
sprayed or dropped in the shape of a droplet on, for
exanpl e, a board, preferably a heat exchangeabl e plate
such as a stainless steel plate, which can be cool ed,

and the |ike can be adopted. Speci fically,

xanmpl es of the nmethod include a nethod in which the

dien size) avhen agiarsicleespize distuibmsioni mgasuned hysusing a laser

SERRRRDH -5 E S Rarb bR 3n A RBLE BrtifR s gRbgRd fom the
i @NPhRIQS sidR IB0feRfa dP DYt or or the |ike, and

then it is dropped therefrom and the Iike.
0618 the Rolldrop granulators refer to granul ators

oo harPe iR Pk i 5Pt fompln P bAeL B i fonfed
thiaBsrisll ofthfh ¥ Bf fHSsQ0Ad sBe)slin A ARbh RN PiBEiadly 1 to 20% by

scraped is dropped on a plate with centrifugal force
weighitnaed myore raférahlyod to 10% by adight, based andi0)% byrweight of

SRR s 8 B (505
Wk or In oW ik PrefBhBId, %lecab@éenﬂlei@%rﬁtdlﬁﬁéﬂ& o mg%rﬁﬁo%eﬁlé and

cyl'indrical part, and having a nechanismin ch
time! areountio£l 0% byi wetitdpprddsd soatst beefevilde hmeatbe dusting tends
q%h}at.e Jt és particularly preferable to drop the
G IOMWAELri al by using the Rotoform granul ators.
8481 The plate is usually a
heat - exchangeabl e plate which is cooled to a
t enperWhendhefe mbasolid compoQad (Aherhidle welsaist donchimedsin the

stainle st.eel pelts . cooled with water or the |ike,.
RAe ok tha Famedmatariaboiauned im tho Grizdisten Angibe solid

' iyn . iof-h-nat .
lffourt AT Goch Al el HBirFOR 00 tHiRiot 1Y o e he
sohid donksyurahftoirththd s¥stem by usinglheieviel Hintlee Hkel he

[Bé%@e on which the nolten material is dropped is
ly flat and snoot h. When the belt is used

as thegy , . 4 ) cool iy
o ka5 PO e
iper $tepnadviichahetabitaraiycqled at attempeehidiel (TeHless than T,°C

Hateri | may be taken out fromthe plate
(hereinafter sometimes referred to as "a cooling step"). The cooling

temperature, T2°C in the cooling step is preferably within a range shown by
the formula (IID):

5<T2<T1-30  (IID).

The cooling temperature, T2°C is more preferably within the range
shown by the formula (ITD)":

10<To<T-40 (1D

The cooling temperature more than 5°C of is preferable from the
viewpoint of productivity, and the cooling temperature less than (T:-30)°C is
also preferable because the shape can be maintained upon cooling. The

cooling time is not particularly limited, and it is preferable to keep the
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after the solidification. In the present

i nvention, the granular conposition usually can be

obt ai ned as a granul ar conposition having an endot herm

peak within a tenperature range of (a nelting point of

t he compound (1) 100C) in a short tine such as about

10 seconds to 10 mnutes after cooling. [00551

The granul ar stabilizers for a polynmer of the

temopentaitore furel haunt br besreiimmbdiasélgpdftafthe tehaieratire reaches
IakE, a bar, a,disc, an approxijmte, sphere,. an i

&ffp? Qrementionsil Spmpezatuye repge from theyaewp ginyg of formation of

§%ﬁgghjzers for a polynmer in the shape of a disc, an

appr oxi mat e sphere or an approxi mate hem sphere can be

[e581 ned by dropping the nolten material conprising

conpound (1). Wien the particle size is sm%II_, )
spher i khthe,$gcond|step avhen sha melien sempomnad (DHs conpectively

R R M

L

t

palwgbized in a knowi\iestlidiebafo £d) dhaings b bftbr #1es thir@'stép and if
polymer are in the shape of a sphere, the particle
BPGESSALY tejngd particlasrare sizernelecied whenebyrtesired particles
%&BE%&&JS are in the shape of an approxi mate

emsphere, the particle size is froml mmto 4 mm
and t hex&@ipld of thefrethod finpgulvérisia® theWht PBate or the like

vi ewpoint of clispersibility in a thernoplastic
w%@l, bifle aanetheifbr pubeeriging ihwithea soltinoroller using a

Mré?aj@ﬁ%[%{]@eﬁlg%ﬁ ze is preferably froml mmto 4
e

nm  an ilizers are in the shape of an

appr oxXi k@b ldresfithehfbthod o8 sRA-$dl6dien S iFdud
pr ef er abl pf romz2 ram too 4 r?m ashd %tﬁrééh@%%tfofgxample, a

pethed uhwhick the hama ewt intenflakies 056 ghhe stippwhadlator, a
P4 f | f the i tion h
AR e P e Bl i PBlveRire g heeaker ol toogive
i 1 f . :
iarqpaill ¥ipFshabed Iﬁécéxﬁiﬁ’{lﬁegé?g%ﬁ) @&ga%%g}gé%ﬁn(gfé%\g the like.

aa to 25 ng, and nore pre
[@A5&ht s wi thin the above-nentioned range are

R R 55
thgghoe®fiad eombpiideS AR CG“;‘?’S’E‘ﬁd 2), th#a g}%g&s‘é%% %?&Q%E%he

wei ght of the granul ar i zer
graBUlag stahilirer doi alpolymedr of ledimentigntinelhdlespfirgkanuiie, a
irg tsheosol Ldificatjon step, ag‘ﬁb unt of ! he droppi ng
prBoess SO RMLTRE 2 TaliiBe Stey i WBICTLYS Ao by weishief bhe
co@ipdtnda1y baATS1 tY 20% bPs HERORL dp L he 0
l'i ke, when the Rolldr opﬁgrég%ifg{%or [ gl{%oglendi @ghb%‘l:n%du%rt‘ 100%
bgfweight pbtheeompostioal areanaltpddany atfoemingsteyf inf WRich the

LOt T USi.ons .be. adjusted,. and when the Rotoform
"Eg)"rlgerﬁh{%t%’?a} %%q % (RS MAlHnE e 180 gitagiviopasticles,
afiditheilgde may be controll ed by adjusting a size of

hol es, a viscosity of the nolten material, and the

[0052d . When the nolten material is connectively
extrugded in t.he solidificatjon sfep, the extruded, ‘
sol i d'?lﬁf’ & é?‘?ﬁgllng ﬂepﬁédéwgﬁef(%fexanmlaw mpthiedinmlyich

thecditthoRid P 461 i7e '- e Ml e
abov ef-)(r)re nti %)Nne wel g%ltﬁﬁ(r)gﬂgte(z} %%O%}gecfﬁl Bié Welghht ratio

described above in a vessel, the mixture is heated to a temperature equal to

or more than the melting point of the compound (1), specifically about 120°C
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The granul ar stabilizers for a polynmer of the
invention are crystalline particles. That is, the
granul ar stabilizers for a polynei of the invention
have an endot herm peak at a range of, preferably (a
mel ting point of the conpound (1)10C) when the
tenperature is elevated at a rate of 100 mnute in a
di fferential scanning calorinmeter (DSC), nore

o Aartal80yC, bhdwstheyd it wetol)he methedkn WHith tha chbadend (1)
00581 The granul ar stabilizers for a

of 0Oto 1408. 1 I [
i jhe coppopnd (2harmpreyaouslg mixed-thueughg Banyasixerpand
W hzers can be,dissqlved in .

e R0 LS 108 80 A0hed L GRR, AR haR They Gxe adtten: a
wythapanivdieh tlos congonad 42)eh iinke hedr et fhinit is
occurs, and then the solution may be added to a
RuHIoRsY heated pod phered tonmeltdit: toowhickhygre ¢dmpéend (1) is added,

L re stqred,for a long period of tine,
%‘f‘g?ﬁ%%éﬁ{ glé‘-’g‘ieorrélpgttﬁ&hkedoes not occur, in other
[@o68F, bl ocking resistance is good. Furt her,

when the ?{anular stabilizer for a polyner of the

i nventif@rthefonaieg step, a mhthotbjpl edticlctipomyien 18HEdyidAs
t he granul ar

pylhene during nelt-kneadi , ]
02’?!3%%{‘1?12 etrhef%ﬁﬁl\n%fﬁ MErSPERFE D PY Qrm Ingihe shape of a droplet
o, $pesAiapld, taybddrlle i A al
5 Soeerubla ey Cankany el SOMBE R At as

stpigess steel plate,rwhich cavelpecadled, wed thelike cAhde adopted.
(1)_.and the conpound

di spersi hid i ti es of the conpound

(2) | fgi)ﬁfg%sc@?’llty : P’ﬁa’PRLesdﬁt 'eﬁeaﬁme!mbplmmethpmime}nch the
1ee1080 B 4 tie i ' -1 he

0 sher el e e Pgaéﬁ% T eht q’?%lffaﬂgﬁ%?%%gr%qdc forsxameple, from a
deeppsasi ttibena sterpini whih the npdsen 6 APRUNLA & a Holfirop
g&ggr | asii ol ymer conposition obtai ned by

se p‘é@&e I%ﬁﬁ’g&ﬁ’é et ﬂ’é“iaéﬂf) 8t tlae likp, amd thew itdisnroppdd
tiDefic A d ehepREast i ¢ pol ymer and nel t-kneading the

m xture. [0059] ~Here, exanples of the .
t her nblgrasthieck plddnopegrainotateds rofel o l;g{a@mhfa@&srl?&x%iﬁ jusually a
ye

. | ene- I ! ’ !
YL Y T R

h O densi ty pol yef hyl
e e b E ke R SIS o B i amarerta
scaapgdl éndragpied oma plhtet withopalyifesal B cSULRREY b Wion of

. I , | yst | yst
thpéﬁ%‘yt?éﬁgg?%% Xﬁ?&r@&&y@é‘p&'@?& rethyl styrene), an
acr . r..an i
o oni tri e aRNEEPRRATTL exfidlayems having pewelly o

acrylonitri

cybiadyicat pautith- ladey, Dniditéd SratbdbERSinSIRANMAEGe FThe

pylopitril e-chl orinated pol yet hyl ene-styrene
<y Ié}% ‘&?EB?’;*’ and havang apyeeliawism vopblighrire mwhicbnt haterial is
drby ' I hyl ene, pol ychl oroprene, a
JWF%%?ﬁg?gggng%ggtﬂgﬁag@?hyl chl oride, polyvinylidene
clhl oft Weparicubafippryfeirablectdl dvopathe BbIYA %'?ﬁi'e}ﬂﬂ)ﬂty ysing the
jRo(#9°h°| coqolyner, a fluorocarbon resin, polyacetal;
g PR AWM IRENY | ene- et her resin, a
[ogxd]yphenyl ene-sul fide resin, polyurethane,
pol yester resins (for exanple, polyethylene
|t .elf(e‘lsh" W‘@“@'uﬂﬁ@w@hw@@ﬁﬁa‘ﬂg@@mé‘ﬂa‘@é Shiles Edfed to a
temd é%wﬁgq%ycarbonateé‘pggﬁacrylatg, pol'ysul T one, _
R% pL @0 16012, appb e plrde induidenstaiatesa/spsaltdts
pol yester resin, a di-allylphthal ate prepolyner, a
silicone resin, 1,2-polybutadiene, polyisoprene, a
but adi ene/acrylonitrile copagl ymer, an ethyl ene-net hyl
nmet hacryl ate copol yner, and the |ike. Among these, the
pol yet hyl ene resins, polypropylene resins and
pol ystyrenes are particularly preferable because of
their good form ng processability, and the
pol ypropyl ene resins, acrylonitrile-butadiene-styrene

pol yam cl e,



In the present invention, when a pol ypropyl ene resin

is used as the thernoplastic polyner, the

pol ypropyl ene resin nay be used alone or as a m xture

of two or nore kinds thereof. [0062] The

a-olefin refers to usually an a-olefin having 4 to 12
carbon atons, and includes, for exanple, 1-butene,

1- pentene, 1-hexene, 4-nethyl-1-pentene, 1-octene,
&xﬂ@&eﬁﬁhvﬁndrbhﬁhéhk@,m@ﬂﬂebssﬁﬁﬂbﬁﬁscédEdX@ﬁEc@ﬂ@nrorthe
1-octene are nore preferable.

k@psﬂaehl@sastﬂebphtes soelethveish oVaEm orithe likee stammss steel

SOOI neR P ECRF BB e Y

pr opy! Theshrfek@nehs mrmf:%%wmé
P 0064] shr bpAEne gpyl Ayl enlemgﬁrégl ﬁlaﬁ‘eﬁéﬂi@ ‘dropped is

B%‘b@lh}/ﬂ@ﬁaiﬂﬂcf’mm f or exarrple a

opy AR LT »éwemolfgn mteral may e

[ (%agdé ;mﬁlﬁﬁe mbwdgﬁﬂfe iéelg gar%ﬁ,%pgir% pigeg/éff&%ed on a

ﬁ@im@%n pdates the oplydified rhatarpall me n)eouanzpﬁ e fréth the plate
# anent mainly conprising propyl ene, é’
%%g’f) @%ﬁ%ﬂﬂ@nt of propyl ene, and ethyl ene and/or
a- ol ef C ris
propy ‘g‘“ntehé. DRE ARl MR MR o0 FAE Wil rm be
Bm%dm ag@raputeEntomposition Haaies hnludeteese @@hmﬁ&m a
£9 and af ropyl ene-1- hexene copoly
EBIBSA e i 40 Bhling Rent cbibo nemposnigi bp10 han a short
B4 RUBVALATNAY Qo5 2 A0 HLIGEUIES coffhe X 2TP! € 2

propyl ene- et ylene copol’y
[Qﬂégilene ethylene | - but ene copol ynmer conponent, a

propyl.gne | ene- I hexene copol ymer conponent, a
pr opy I’]@?f‘e fe ftabilizeesdar aquppmeref the ipendtit, aw particles

iRk rtﬁ@%'h%’ﬂ%_o% _aﬁgx 08, f9RQ! %ﬁ%r - n’pg%ﬁ %prgxlmate sphere, an

propyl ene ede copdl

appupyineate-Hemizpheee, cafbleiRS, CORPLRSNIar |
e contgla of the ethyl ene and/or the a g%l%ll ér:rshfgi_\j?‘

T
pgiymgen ;n the shapeehaglise aﬂl’ﬁpm‘opnhmaespma‘m rmenipmfommate

h??%%%%%ﬂg 85}9@%“38 S éﬁn gagr @gﬁ moftelnnmlas uslucilnlxgnsmg

Cmbypndrﬂ) en%i@hamk: sebiely/ 5Dk 1§ QARIE § glgﬁ%g%l %Jgp”%%sﬁg%

IE &? r .conponent or a copol yner
S%W@pt}leeﬁée gelc dmlmhlyspheng/mhmtﬁm?s ?re obtained
b b ene and/or a-olefin
RO B RRER SR 1 FL R SHE B3 i
copol Wi, the granular stabilizers for a polymer are in the shape of a

sphere, the particle size is usually from 1 mm to 5 mm, and when the

stabilizers are in the shape of an approximate hemisphere, the parﬁc]e size
is from 1 mm to 4 mm, and the height is from 1 mm to 4 mm. From the
viewpoint of dispersibility in a thermoplastic polymer, when the stabilizers
are in the shape of a sphere, the particle size is preferably from 1 mm to 4
mm, and when the stabilizers are in the shape of an approximate

hemisphere, the particle size is preferably from 2 mm to 4 mm and the
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a (propyl ene)- propyl ene-ethyl ene) bl ock copol yner, a
(propyl ene) - (propyl ene- et hyl ene-1 - but ene) bl ock
copol ymer, a (propyl ene) propyl ene- et hyl ene-1 - hexene)
bl ock copol yner, a (propyl ene) -(propyl ene-I-butene)
bl ock copol yner, a (propyl ene)propyl ene-1| - hexene)

bl ock copol yner, a (propyl ene-ethyl ene)

(propyl ene-et hyl ene) (propyl ene-et hyl ene)

leighpyd preferilily feorm)1 fpi opBlene- 1 - but ene)

{%) rg yl ene- 1- but ene) (propyl ene- 1-butene)-
g’ﬁ Eyl ene- 1-butene) - (propylene- 1-butene)- [00671

- et hyl b . - . .
ot hy1 TRE et M bR B of MR ofdhe fnyention have a
weighit of opelpareicle of thelgrsandir HabilizrdpP h)iRymes of, for example

-et hyl ene) bl ogk copol yner, a -ethyl ene-I-butene)
bi%{o £ pagnreferably: b apg b 85 mgesadt myore nreferablyob yretq 20 meg.

; I . -h bl pck
glé%eo%%‘cg)vgﬁhﬁf ﬁé& %B(Evee?{ﬁl%gl‘tlo%egl raxe:\)éﬁne @rﬁﬁ%gl@]ﬁ[ because

dustimg isoimhibited, ake thaleys l%lotl@‘ﬁkl@ﬁ@y{ tRSi thd PaMi®h &% difScult
t her popl asti c_polymer, the crystalline propyl ene
emerate Wehdeeacheotber.ypr opyl ene bl ock copol ymer

conpo r opyl ene honopol r.c onent or. a
cog& ;Fn"g‘r‘&g:tgﬁlp@‘r?eﬁél%i"ﬁ |t§e. %ﬁ%sﬁa @Sb T BOlyapgy, avhen
thenabler m RIS ra&pwémﬁsﬁg%emgxh?@ﬁxbeaﬂgcrhgé i Eh€tion

and/or a-olefin having 4 to 12 carbon atons
Shefan apauntuf{dhpelrgppimgymeltenbhatariaapay heerdjasiedged

. B pyv) en nopol yner ¢ onent or a copolynmer
R A PR SrodSitn O Pl piadies: meaversal. codoinprike,
wioap ol Rolldesp ot & n nd/or, .
a-ol efin hav?iﬁgt %ﬂ%t%ﬁgﬁﬁ gbﬁnd{aﬁggrusﬁ Qyﬁlge?@()ﬁeg n?atenal

ameaday the 1ipeegthe protrusibne magbel Aljusteddivhil ZKed He
may be bl ended with

Sp¥
/ fi.the. | i [
B B alabis o) s Ao of Mot omaing rpalien nbgferial
y b8 yadadti b ' f.th
et nop aet e Aorastg & dge PPhbRs N VIEEUHY bt Bitten
ith the thernoplastic polynmer in an

me e
anoun ot | t han .0, 01 part by wei ght and not
mor g thﬁg%’ gh%ﬁlr‘ﬁge%o?‘aaﬂlﬁhs CO%P@?@V&E’I gxt%teded wsthe han
SlidilicREibh ' G gl t . part b
o B0R, i N et MO 0T uP RIS sl of a plate or

baxgay beeutieepulverizedi sogthah ¢he Piswes dré withGhiide

aﬁ(;\?ebllnleln%l%rnelfiswgllgg I‘glrllgé.he surface of the

[0057]

The granular stabilizers for a polymer of the invention are
crystalline particles. That is, the granular stabilizers for a polymer of the
invention have an endotherm peak at a range of, preferably (a melting point
of the compound (1)£10°C) when the temperature is elevated at a rate of
10°C/minute in a differential scanning calorimeter (DSC), more preferably,
they have an endotherm peak within a range of 110 to 140°C.

[0058]

The granular stabilizers for a polymer of the invention are
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t her nopl astic pol ynmer conposition desirably tends to

be inhibited. Exanple [00691 The present invention

will be described in nore detail by nmeans of Exanpl es

and Conparati ve Exanpl es, but the present invention is

not limted thereto. [0070] In the foll ow ng
exanpl es and conparative exanples, as a conpound (1),

241- (2- hydroxy-3, 5-di -t - pent ylpbenyDet hyl ] -4, 6-di -t - pe

oy lpsieny, aed esbptebé handiahl tHie sRbelizad cha Rsdissolved in a
coppound (1-1)". nelting point; 119C) was used. As a
hyrssarhen mediymysuch; a5 peHesechexane, chelopentaneg or cyclohexane

t4. 1R " ()", @an
SRTE iR Tl Sl 3R eRef RAR I gy BEaddettng,
thiemioplysticdp dynidii. 0dh RiddRiiOndven(if eheistaiilieérssaxaitbraor a
referred to as " cgrrp?und (EP, ~a sul fur anti oxi dant
]ﬁagimeg'mg ofdimien hlasking Qgglqrgemj;ugﬁq;}qes not occur, in other words,

I st.earyl- 1-thi oci propi onate (hereinafter sonetines
lggglé?l%e%%]tsgaé%eisag%o pound (iii)", a sul fur

ant i oxt@aRbr,"aMbR ha ciBhilaRGtHRiliREr &r £Polyin&6D thelinvention
octadecyl-3-(4-hydroxy-3,5-di-t-butylphenyo propionate
isteddeidrtefa drersmmdastienolyaiarsush aspelyprepsdenpdumiong

elflioreatuber Pk R e pieiiierde R BNy arably exoellef
disyérgbifi tyBiklel Jb&v@ﬁﬁ@hapéov'{?'a@y granular stdbliP6QRRE b er,

of granular stabilizers for a polynmer were neasure
e 1EVhe grandlaysstabilizewss irf tio7sljageBdfox bangclRes Theance

SRR 3o e st Doy (1 andlep? cRinaobma @l dtreonhip the
bt EIRESthe®fiopPastic ﬁélfrﬂmn(%co%g)o%iﬁ&g ab® Mot Sarktd aSfthe

wei ght was put (71 g/c he case was mal ntained In
dispénsibibsieatheredfdantzethaxmopd tinpayneronsgasitton toBp¥sing
or 7 days as it , and then it was returned to room,
b @6&%&&8%%%%3 SR 33&#?@&1%%? Pl comppsition obtained
yesmpedidly Yadihe tﬁ@égnpbnﬁd*zp)&&a B SbALS ah &g _
ranul ar stabilTzer for a polynmer was e al Uat ed, %ood:
t%ﬁmgpkma@icmolsnmm adnidzmel tf kmeadipg [th eenixtase. not

[@6 onerated, and it spontaneously returned to the
i nal state when it was taken out fromthe case.

Here, examples of the thermoplastic polymer include polypropylene
resins such as an ethylene-propylene copolymer,
polyethylene resins (high density polyethylene (HD-PE), low density
polyethylene (LD-PE), linear low density polyethylene (LLDPE), and the
like), a methylpentene polymer, an ethylene-ethyl acrylate copolymer, an
ethylene-vinyl acetate copolymer, polystyrenes (polystyrene such as
poly(p-methyl styrene) or poly(c-methyl styrene), an acrylonitrile-styrene
copolymer, an acrylonitrile-butadiene-styrene copolymer, a special acrylic
rubber-acrylonitrile-styrene copolymer, an acrylonitrile-chlorinated
polyethylene-styrene copolymer, a styrene-butadiene copolymer, and the
like), chlorinated polyethylene, polychloroprene, a chlorinated rubber,
polyvinyl chloride, polyvinylidene chloride, a methacrylic resin, an
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Poor: The granul ar stabilizer for a polynei was

aggl onerated, and it did not returned to the original
state. [00721 (Method for Measuring Particle Size)

The obtained granular stabilizer for a polyner was
measured with a slide caliper, and the scale on the

jaw part in the horizontal direction was read as a
particle size and the scale in the vertical direction
vtylemadimd adedinl ¢bpolyhirg, & dhmroeabon aesii, polyaretl! & grafted
was repeated 10 tinmes per each_sanple, and the_average

pelvpbenylerewthen sepins a pohmhanylenessylfideegim pokynreshane,

' . 0Q7 th faor asunin i ght o e
PR BV e P YonRamlR p Bl @S eBheiitace,
Plgbpayrrenelterephihbtatebhal ARE lidded Péllpdarbbalid, ';pl)l%faci"ﬂraté
pol yner was_neasured ngeUSI ng a precision balance

¢

pelysntiene polyathenethexketppe cpelypthearswdfonenan arematieolyester

; ) ted 20.1] : .
SR LU A Al L rgene
plratgcons eyt At ottt dbnemte

p nme
méﬁwv@temolwmramdmb@ ldte.t Wemgnarihkse, thegtlyéthglene
for a | ymer, was el evat ed a% a rate of f‘LOC‘( ] nut es
LGRIP, FODAISPKISHR issihe 10d DaliStyrenes Pee Dy tigulatly Breferable
Bidali8e P thélk gd6amHy LSRAR %ﬁ% 3 i
manuf act ur ed g%yasﬁl;lﬁgl zgl‘dcé:g!r’ por aﬁ’ (gn . éo@gf%%’lene resias,
gy o traker et agerp sty réhe copolymets hndrstpeaie-bhitmliene

equi pped with a thernonet fa 8 stirrer, and a
%Og’r?bgﬁg‘&era‘(ﬁa%spc?ﬁ eﬂl‘?rf?%"re? %94.8 g (1.0 nole) of

[9080} et hyl i denebi s(4, 6-di -t-pentyl phenol), 72.1 g (1.0

nol e) of acrylic acid, 400 g of n-heptane, and 212.5 g
(2.1 ridexes Yhepolyrirepildneamsitemeand ot palyoleindenthirdihg a

vessel was. repla by nitrogen. Then,_ 107.3 0.7
SRS rer SR B ot o, dedhsoiinadly iacBsiasss ¢ o

drbStalB8 s 8 j ] r L nALten the

e PropV i B Tl £ MRS e on rpfliph Topotymer,
d pranpenaacdlefinrandom copulymet.es prasylasethjloaset-slefin

and it was washed with er at 60C and was separat ed
GORPY™MSHy 2nd\APRlYDYRRYISRE blogkesonekmnenaempesrchokaipyopylene
RS ' S ] he | ayer becane
ney(%irﬁgﬁﬂegﬁg tﬁgl%g?:ag P2y ?Iﬁlbgld%éc%#’ {)eééle’ito_ T fPpTISing
mopylkenegnidoa popdypidrajompoutat 6f Srop¥hes bindr dthglaSand/or

f_ﬁ]r@ her a%tgl ued at the sanme tenperature, and after

% 98 rre precipitated, the crystals were

[66&i]ered, washed with cool n-heptane, dried under

reduced pressure to give 235.6 g of a white
crystahhhepraamﬁdhyeﬁﬁﬁppwh@nﬁﬂp&bpﬂﬂ?ﬂ@ﬂe@eﬁﬁh&h@Gdasthe
oint of 119C. The_ obtained powder had an average

tﬁ%ml?@@@ng pelymep dhepalyprwp Iesin mAyebe iuﬁed\agmm or as a

e ' [.SHE] i on asured by using a
n@%?‘%déﬁ“ﬁaéﬁ?%??ﬁ?@%%?%rﬁoggrti cle size distribution
{6eBuri ng devi ce SALD2200, using an ion exchanged

wat er gixed with a slight amount of a neutral
det er §BAE-elehn yafexsctosnsralbean anelefinshavinggh tot B2 carbom

finer particle side.in terns of a volume) of 65.0
gt GREInghiis, B pReEle bl f gPttRe ofbea e i o
4@hethly]l 0 -pantenrd 1 AR &Il O- A&deMeP8AY tRE 1ike) anf 1-Blifene, 1-hexene

resul't of the bl ocki ng resistance test o? t he powfér
and lserdome are maye@referable.
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Al so, the powder was extrenely dusting. [0076]

(Exanpl e 1) The powdery conpound (1-1) obtained
in Conparative Exanple 1 was heated and stirred in a
vessel until the tenperature reached140C to nelt the
conmpound, and then the nolten conpound (1-1) was
dropped on an al um num pl ate having a tenperature of
25C, which was cooled to 50C to give a solidified
lo@6sti al . The solidified material was kept at about

25C for. 1.5 h}gurs, and then was heated again in a
dryer HB&Prepererpeledn randem capptymer imcladesifer example, a

él%@gég%d %Bﬁt%lge%. %glrx]dgnl{tcofp E)Py%et)rr,]% Igjrro%?/ienacnfl -h%ggllme (lj‘altl om

capolythér, W g pyYers-2-dtlede PATdOh RBSAY AT Ax cthé 1fikedi - T -

entyl phenyl acrylate in the shape of an approxi mate
@ftkpher e having a particle size of 3.3 mmand a

hei ghtewof 2 Th bt ai n ranul ar stabilizer for

ool Tt nfoilibad B ARG Ehaldher itfuded for Sffmble, a
%%Wm-wyﬂ'éﬂ@ﬂlblﬁbné%gpgi ekng rSﬁ_t!qehe‘gthg%S]e:l- exene

| ocki ng résistance test of the gra ar stabilizer
dopolyanen |a/mepylenes bthylener 1iabéee dop olimaeny anditlas like.

I?@%ELI izer for a polymer was not dusting, and was easy
handl ed. [00771 (Reference Exanple 1) The

o | o EaR Serdohachle BREL ObOIAEEE (b dteq SR T iTRRRG e
hpmo pipad st tcomgronaing wir rucopplyah er benipogest in@NFRT cinis A iy

25C, . whi ch ,was c?ol ed at roomtenperature (about 25C)
REgpylene, anga canolymes eomponant elpropyiens and efhytermimdor

= i icle size qf 3.6
e (B CRpUTn s g i 3 D Bl Tl b e smctides,
for ekamplera ﬁmmmémén@a@baﬁn@ @binpehenRe particle
of }]ﬁn\%ﬂgg and it had an endot emeak at 20. 6C,
REAP Hesne copolyaay gopasent, 4 prepyleneidhetanee,

' . rmpeak at 120C. The resul
Spblych Ay iR, B0a SRE DAL ioifinets O nappytens, an
eshwlonk iznel/orf @wolefip odgludes, ifor sRMNH1d B ﬂ'ﬂ,ytyfedr;e.?mr}gene ;

usti ng, an

&&gnul ar stabilizer for a polynmer was no
CORQYEIEL Fomp aReT o Bt eRylen @t} lenk Tlabivtent copoBanti chriponent,

asﬂx%ﬁgrfé?fegemlylene- 1-hexene copolymer component, a
propylene-ethylene- 1-octene copolymer component, a propylene-1-butene
copolymer component, a propylene-1-hexene copolymer componen i, a
propylene-1-octenc copolymer component, and the like. The content of the
ethylene and/or the a-olefin having 4 to 12 carbon atoms in the copolymer
component of propylene, and ethylene and/or a-olefin is usually from 0.01 to
20% by weight.
[0066]

The polypropylene block copolymef composed of a propylene
homopelymer component or a copolymer component mainly comprising
propylene and a copolymer component comprising propylene, and ethylene

and/or o-olefin includes, for example, a propylene-ethylene block copolymer,
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Wei ght / particle) Endotherm peak Bl ocking
resigst agur;rg (rmm (C) Exanple 1 3.3/2 16.2 120.5 Good

Conparative 65.0 un*

a (propylene)-(propylene-ethylene)block copolymer, a
(propylene)-(propylene-ethylene- 1-butene) block copolymer, a
(propylene)-(propylene-ethylene-1-hexene) block copolymer, a
(propylene)-(propylene-1-butene) block copolymer, a
(propylene)-(propylene-1-hexene) block copolymer, a
(propylene-ethylene)-(propylene-ethylene-1-butene) block copolymer, a
(propylene-ethylene)-(propylene-ethylene- 1-hexene) block copolymer, a
(propylene-ethylene)-(propylene-1-butene) block copolymer, a
(propylene-ethylene)-(propylene-1-hexene) block copolymer, a
(propylene-1-butene)-(propylene-ethylene) block copolymer, a
(propylene- 1-butene)-(propylene-ethylene- 1-butene) block copolymer, a
(propylene-1-butene)-(propylene-ethylene- 1-hexene) block copolymer, a
(propylene-l-butene)'(propylene-l'butene) block copolymer, a
(propylene'1'butene)-(propylene-l-hexene) block copolymer, and the like.
[0067]

In the present invention, when the polypropylene resin is used as
the thermoplastic polymer, the crystalline propylene homopolymer, and the
polypropylene block copolymer composed of a propylene homopolymer
component or a copolymer component mainly comprising propylene, and a
copolymer component comprising propylene, and ethylene and/or o-olefin
having 4 to 12 carbon atoms are preferable. The polypropylene block
copolymer composed of a propylene homopolymer component or a copolymer
component mainly comprising propylene, and a copolymer component
comprising propylene, and ethylene and/or a-olefin having 4 to 12 carbon
atoms is more preferable.

[0068]

The granular stabilizer for a polymer of the invention usually may
be blended with the thermoplastic polymer in an amount of 2 parts by
weight or less based on 100 parts by weight of the thermoplastic polymer.
Specifically, the stabilizer may be blended with the thermoplastic polymer
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<1.0 120.5 Good Exanple 1 Reference 3.6/2.2 15.5
20.6 Poor Exanple 1

in an amount of not less than 0.01 part by weight and not more than 2 parts
by weight, preferably not less than 0.01 part by weight and not more than 1
part by weight. Preferably the amount is 2 parts by weight or less, because
a bleeding phenomenon in which the stabilizer is bled on the surface of the
thermoplastic polymer composition desirably tends to be inhibited.

Example

[0069]

The present invention will be described in more detail by means of
Examples and Comparative Examples, but the present invention is not
Limited thereto.

[0070]

In the following examples and comparative examples, as a
compound (1),
2'[1‘(2'hydroxy°3,5-di-t-penty1phenyl)ethyl]'4,6-di-t-penty1pheny1 acrylate
(hereinafter referred to as "a compound (1-1)". melting point: 119°C) was
used. As a compound (2), glycerin monostearate (hereinafter sometimes
referred to as "a compound @, an antistatic agent having a melting point of
65 to 70°C), dimyristyl-3,3"-thiodipropionate (hereinafter sometimes referred
to as "a compound (ii)", a sulfur antioxidant having a melting point of 49 to
54°C), distearyl-3,3'-thiodipropionate (hereinafter sometimes referred to as
"a compound (@ii)", a sulfur antioxidant having a melting point of 65 to 67°C)
or octadecy1-3'(4-hydroxy-3,5-di-t-butylphenyl) propionate (hereinafter
sometimes referred to as "a compound Gv)", a phenol antioxidant, Irganox
1076 which is a registered trademark of Ciba Specialty Chemicals, having a

melting point of 55°C).

The properties of granular stabilizers for a polymer were measured
and evaluated as follows: |
[0071]

(Blocking Resistance Test)

A granular stabilizer for a polymer, 50 g was weighed, and it was
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*Medi an size according to laser diffraction particle

size distribution neasurenent [00791 (Exanple 2)

The conpound (1-1) obtained in Conparative Exanple 1

was heated and stirred at 140C to give a nolten

conmpound (1-1). After that, the nolten material was

dr opped on an al um num pl ate on which the conpound

(1-1) obtained in Conparative Exanple 1 was pl aced

pundiar a aphﬁtlﬂaap&weehaxﬁng H0&osvedtionttltlreh 4f 28B &h2 th@hich a

conpound obt ai ned i.n Conparative Exanple_ 1 was
Zkeiod el tmm@mgw ) t Thescasepyasmaim tained in 2

oL SPas O ARL 80 b3 d S YL RIREL 3 66, 3%OMy 2Rk wos,

a Co

APP e DR as Q@mlmhqaqObﬁvwﬁm@a@afé (amoat 252€).0f AfePthe
mm and a height of 2.3 mm The obtai ned granul ar

preapiurd was removad fotmtbe casel thedpgingotatnef thargranudar
sg ’gllﬂ Ed an endolﬁer m.peak at 120.5C. Then, the
B eﬁﬁggo YRAT A5t doerformed. The conpound
ﬁ\ﬁﬁl t
be handl g%%?ggggéﬂl(ﬁ%ig% @ﬁ&?‘ﬂféx‘ Was n%f‘ggpr oc%%ﬁér(% #hd it

spantpredunlywetumetlite thamriginahstata svhien Evemptaked out from the
except that the amount of the conpound (1-1) obtained
G@%®Conpar ati ve Exanpl e 1 which was sprinkled over the

PaYt TheRIRAMYstabiliderVBs a lfo']?ﬁ‘ﬁk 4 %ggm?legaﬁeﬁ, 9h48t did not

approxi mat el y hem spheri cal part| cles ving a

eduinal to theerigingd satem and a hei ght of 2.1 nm The

[@g%gj'nned granul ar stabilizer for a polyner had a
i‘ght of one particle of 17.3 ngy, and an endot herm

Mﬁtfo}?@ea%GnnTé‘Paf&ﬁlHISﬁe)Of the dusting and the
| oc

resi stance are shown In Table 2. [0081] (Exanple
4) The olitwéned gcmﬂwlrae stalsiliper far ap dlymilert Was swe@ured with a

ner.as in Eﬁ cept that the am)unt of t he
%ﬁ%ﬁ&mr( g ¥ 65@%@%&%3@6%% dreghpp fvas
1‘6@3 add bﬁﬂlﬁg s‘i’z\.’ee{m& e J0MIESH (52 ?HFQI é%‘ec?’clo Zepdasa

changed™t to gl ve approxi ma A Spheri
hmght cI’EIse bamengeasmMenﬂ ®rogedwreoias r@péﬁﬂedﬂl@ ﬁmes er each

ﬁ 1 mm The obtained granul ar st abi | i
“Bgﬁ 11 adverawd epfare debpadiass pawicle 51z égdt
1%51 Kkndot her m peak at 120.5C. The results of the

%tl'ng and the bl ock resistance are shown in Table 2.

[0073]
(Method for Measuring Weight of One Perticle of Granular Stabilizer for
Polymer)

One particle of the obtained granular stabilizer for a polymer was
measured by using a precision balance manufactured by Mettler-Toledo
International Inc. The same measurement was repeated 20 times per each
sample, and the average value was defined as a weight of one particle of the
granular stabilizer for a polymer.

[0074]
(Differential Scanning Calorimetric Analysis)

The temperature of the granular stabilizer for a polymer was

33



[0082] (Reference Exanple 2) The procedure was
perfornmed in the sane manner as in Exanple 2 except
that the conpound (1-1) obtained in Conparative
Exanpl e 1 which was sprinkled over the nolten conmpound
(1-1) was not added to give an approxi mtely

hem spherical particles having a particle size of 3.2
nm and a height of 2.0 mm The particles, however,

ehivaty®ay asalté of 20TC/AnisRed andRuNén dfthdBRqfdaks(cOh vidze

al um num pl ate were observed. The obtai ned granul ar
megsured by ysing a Qiffeyentialscanaing raloriroetes ﬁﬁsga {DSE3-60A
of 15 9 ang: had.an _endot her ;m peak at 20. 6C, which
BT e PR IR S0l CBRBRtERT " amper at ur o, but
foEsjnot have an endot herm peak approxi mately at 120C.
The results _of the dusting and the bl ock resistance
feemppvasive Expanle 1. [ 0083] (Reference Exanple 3)

Exarpl 8 Db eah koo FhEcE s o T Ror  Bh Ly igar and a
ENBA Ry s Sigel Svith ¥®a 91911 ABIL)(o? the nol ten
compound (11), but the nolten conpound (1-1) which was
312 athylddenyectiel: 6-diyt med telphendhg72t g @0Cmels) of apyéd acid,

t h 250, t.hen . led t .
AP0 o3 ran it donon T piecrt L HOlpR A ek Bay g 23l the inside
BAGHd ¢ Reb bl 1Rblated HTMARTkR. NANR, 1077 2¢ oM tholl) &t

particles, however, were very soft, a smal | anount
phospparwns oxyehlomeleaiasradded dicap wisecoahelhessele drhilEhihe

obt ai ned gr anul ar abilizer. for a pol.yne ad a
R WeS shereshy rots Addis hs itk tha mixure was kept
¢ i ' g
FPA0L0 T MARK, R B0 00 B LESALARAR TR
paskedpyithxiater at $0&€ alid0€as Tbparsedlihto to 1dy@rdusTheeil
nd the bl ock resistance are shown in Table 2. [0084]

apgBIpaTo TV as epeatrdly washedorithmnter e dwmeriedoangbtrilayer
bdcabhe ﬂ@qual,( RAG tRe Bﬁ lg'?éxg@Jta)s *co ﬁttlonﬁc with stirring to

precipitate crystals. The stirring was further continued at the same
temperature, and after the crystals were precipitated, the crystals were
filtered, washed with cool n-heptane, dried under reduced pressure to give
235.6 g of a white crystalline powdery compound (1-1) having a melting
point of 119°C. The obtained powder had an average particle size (median
size: 50% particle size when a particle size distribution measured by using a
Shimadzu laser diffraction particle size distribution measuring device
SALD2200, using an ion exchanged water mixed with a slight amount of a
neutral detergent as a dispersion medium, was integrated from the finer
particle side in terms of a volume) of 65.0 pm. The obtained powder had a
weight of one particle of <1.0 mg, and an endotherm peak at 120.5°C. The
result of the blocking resistance test of the powder is shown in Table 1.
Also, the powder was extremely dusting.

[0076]
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Bl ocki ng resi stance Exanple 2 10 Good Very good
Exanple 3 5 Good Very Good Exanple 4 1 Good Good
Conparative Exanple 1

(Example 1)

The powdery compound (1-1) obtained in Comparative Example 1
was heated and stirred in a vessel until the temperature reached140°C to
melt the compound, and then the molten compound (1-1) was dropped on an
aluminum plate having a temperature of 25°C, which was cooled to 50°C to
give a solidified material. The solidified material was kept at about 25°C
for 1.5 hours, and then was heated again in a dryer having a temperature of
110°C for 5 minutes. The compound was taken out from the dryer and
cooled to 25°C again to give
2-[1-(2-hydroxy-3,5-di-t-pentylphenylDethyll-4,6-di-t-pentylphenyl acrylate
in the shape of an approximate hemisphere having a particle size of 3.3 mm
and a height of 2 mm. The obtained granular stabilizer for a polymer had a
weight of one particle of 16.2 mg, and an endotherm peak at 120.5°C. The
result of the blocking resistance test of the granular stabilizer for a polymer
1s shown in Table 1. The granular stabilizer for a polymer was not dusting,
and was easy to be handled.

[0077]
(Reference Example 1)

The molten compound (1-1) was obtained in the same manner as in
Example 1. Then, the molten compound (1-1) was dropped onto an
aluminum plate having a temperature of 25°C, which was cooled at room
temperature (about 25°C) until the molten material was solidified to give
513.3 g of a compound (1-1) having a particle size of 3.6 mm and a height of
2.2 mm. The obtained granular stabilizer for a polymer had a weight of one
particle of 15.5 mg and it had an endotherm peak at 20.6°C, which was
derived from a glass transition temperature, but did not have an endotherm
peak at 120°C. The result of the blocking resistance test of the granular
stabilizer for a polymer is shown in Table 1. The granular stabilizer for a
polymer was not dusting, and was easy to be handled.

[0078]
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Heavy dusting Very good ReferenceExanple 2 -
Based on 100 parts by

Ref erenceExanple 3 -

wei ght of the conmpound (1-1)

Good Poor

Good Poor

in a solution [0085]

(Exanple 5) Melting Step: A nelting tank was charged

with the compound (1) and the conpound (ivV)

in a

wei ght ratio of 10:1, and the m xture was heated at
145C to give a nolten material .
[Table 1]
Particle Weight Endotherm | Blocking
size/height (mg/particle) |peak resistance
(mm) (°C)
Example 1 3.3/2 16.2 120.5 Good
Comparative | 65.0 un* <1.0 120.5 Good
Example 1
Reference 3.6/2.2 15.5 20.6 Poor
Example 1

“Median size according to laser diffraction particle size distribution
measurement

[0079]

(Example 2)

The compound (1-1) obtained in Comparative Example 1 was heated
and stirred at 140°C to give a molten compound (1-1). After that, the
molten material was dropped on an aluminum plate on which the compound
(1-1) obtained in Comparative Example 1 was placed under an atmosphere
of 110°C, over which 54.9 g of the compound (1-1) obtained in Comparative
Example 1 was sprinkled. Subsequently, it was kept at 110°C for 5
minutes, and cooled it at room temperature (about 25°C) to give a compound
(1-1) in. the shape of an approximate hemisphere having a particle size of 3.5
mm and a height of 2.3 mm. The obtained granular stabilizer for a polymer
had a weight of one particle of 15.9 mg, and an endotherm peak at 120.5°C.
Then, the blocking resistance test was performed. The compound was not
dusting after the production, and was easy to be handled.

[0080]
(Example 3)

The procedure was performed in the same manner as in Example 2

except that the amount of the compound (1-1) obtained in Comparative

Example 1 which was sprinkled over the molten compound (1-1) was
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Form ng Step: The nolten material obtained in the
above step was dropped on a stainless steel plated
whi ch was cooled with cooling water having a
tenperature of 30C to give approxi mately hem spherica
granul ar stabilizer for a polyner having an average
particle size of 5.0 nm an average height of 1.5 mm
and an average particle weight of 13.6 ng (granular

cloamesd td PN53) to dive Ppaorinastelp HpaEsphéica p’iﬁfﬁlcl@éhawng a

dusti_ng. The gartl cle size, weight and
Bﬁmﬁlﬁ@m @ehR mmsand gheight pf %fl wht.s Theebtained granular

IR syred th
DRt A L TR S BBER S et 08178 me, ang an
gii&ﬂilheiifn séAbht 12€5°C0r Thed@svlelof (HE ANgtide and the block
conposition b) was obtained in the same manner as in

reastpnege reghewn inHBablets wei ght ratio of the conpound

@98 Snd the compound (iv) were mxed in a weight ratio
fo: 1. The results are sunmarized in Table 3. The

(E2HpRy 4)conposi tion b showed an endot herm peak at

120C according to DSC. 10087] [Table 3] Exanple 5

Exanpl Thé p@@aduﬂrarwmnptferme mn ithe shmeshapaeofasan Example 2

acretplt ‘alat alebari%gnlt %f %hg Icgr?l/plggln%"ttl- 1()r<[)1b zunSedOljnlcomparatwe
Example 1 which was sprinkled over the molten compound (1-1) was
changed to 5.5 g to give approximately hemispherical particles having a
particle size of 3.3 mm and a height of 2.1 mm. The obtained granular
stabilizer for a polymer had a weight of one particle of 16.8 mg, and an
endotherm peak at 120.5°C. The results of the dusting and the block
resistance are shown in Table 2. '
[0082]
(Reference Example 2)

The procedure was performed in the same manner as in Example 2
except that the compound (1-1) obtained in Comparative Example 1 which -
was sprinkled over the molten compound (1-1) was not added to give an
approximately hemispherical particles having a particle size of 3.2 mm and
a height of 2.0 mm. The particles, however, were very soft, and a small
amount of deposits on the aluminum plate were observed. The obtained
granular stabilizer for a polymer had a Weighf of one particle of 15.9 mg,
and had an endotherm peak at 20.6°C, which derived from the grass
transition temperature, but does not have an endotherm peak
approximately at 120°C. The results of the dusting and the block
resistance arc shown in Table 2.

[0083]

(Reference Example 3)
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3.2/ 21) Weight of one particle (ng) 13.6 15.4 Dusting
Not observed Not observed Anti-Dblocking prop erties*
- Good Good r bl ocking properties

About 10 particles of the obtained granul ar
conposition was applied wwth a load of 73.6 g/cn2 in a
constant tenperature and noi sture chanber having a
tenperature of 40C and a noi sture of 80% RH, which was

al | oneThepretedidrel Was pogfoverRY inTihe sindd th atafer\dsSiekd¥mple 2
observed, and confirmed whether the particles of the

greanti that thegemponsd @yl ditameadsar Gompasaigve Hxaeapler1 was not
3Aod 55 T BRSO SR Bk SRR which
was cHaR{edesly heating and stirring at 140°C was dropped under an
atmosphere of 25°C, and then was cooled to give approximate hemispherical
particles having a particle size of 3.2 mm and a height of 2.1 mm. The
particles, however, were very soft, and a small amount of deposits on the
aluminum plate were observed. The obtained granular stabilizer for a
polymer had a weight of one particle of 14.5 mg, and had an endotherm peak
at 20.6°C, which derived from the grass transition temperature, but does
not have an endotherm peak approximately at 120°C. The results of the

dusting and the block resistance are shown in Table 2.

[0084]
tTable 2]

Amount of the Dusting Blocking resistance

crystalline powdery

compound (1-1)

added

(parts by weight)*
Example 2 10 Good Very good
Example 3 5 Good Very Good
Example 4 1 Good Good
Comparative Heavy Very good
Example 1 dusting
Reference - Good Poor
Example 2
Reference Good Poor
Example 3

*Based on 100 parts by weight of the compound (1-1) in a solution

[0085]
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Poor: Melting or heavy aggl onerati on, which was not
col l apsed even if inpact was applied thereto, was
observed. 10088] (Exanple 7) A granul ar _
conposi ti on can be obtained in the same nanner as in
Exanpl e 6 except that the conpound (i) is used as a
conmpound (2). [00891 (Exanple 8) A granul ar
nposjtion can be obtained in the sane manner as in
&g g’@)except that the conpound (ii) is used as a

corrpo% éﬁ)\gg%ﬂg@é} %‘s ai ngpodﬂaﬁg%ﬁ’\&'lg}%\%e F&Iﬂﬁg{{%lﬁ% ) gnd the

Emﬁphﬁd@vem ePiveighatrativeof@IPoME i d hh}tdr% déﬁ@ﬂea%edaat
conpound (2). Industrial Appli cabi | i ty [0091]
%it%mea&m‘mmaéenalor a pol yrrer of the present

S AR G A ek s
9% s’taﬁﬁbéﬂ'@ﬁeel ﬁlﬁfﬁﬂ'vﬂhﬁﬂ v?ﬁslcéoged‘mwoh gp ateﬁ having a

3, 5-di-t-pent henypet hyl] -4, 6-di -t-penty
m})emtgrgof3g é) 4

stabilizer for a polymer having an average particle size of 5.0 mm, an

to give apprommately hemlspherlcal granulau

average height of 1.5 mm, and an average particle weight of 13.6 mg
(granular composition a). The granular composition a was not dusting.

The particle size, weight and endotherm peak (DSC analysis) of this
granular composition were measured according to the above-mentioned
methods.

[0086]
(Example 6)

A granular stabilizer for a polymer (granular composition b) was
obtained in the same manner as in Example 5 except that the weight ratio
of the compound (1) and the compound (iv) were mixed in a weight ratio of
100:1. The results are summarized in Table 3. The granular composition
b showed an endotherm peak at 120°C according to DSC.

[0087]
[Table 3]
Example 5 Example 6

Granular composition in the shape of 2 | a b

particle

Particle size/height (mm) 5.0/1.5 3.2/2.0
Weight of one particle (mg) 13.6 15.4
Dusting Not observed Not observed
Anti-blocking properties* Good Good

* Anti-blocking propérties
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2. The granul ar stabilizer for a polynmer according to
claiml, wherein the granular stabilizer for a polyner

has a weight of 1 ng to 25 ng per particle, preferably

5 nmg to 25 ng per particle. 3. The granul ar
stabilizer for a polyner according to claim1 or 2,
conprising 99.9 to 80% by wei ght of the

241- (2- hydroxy- 3, 5-di -t pent yl phenypet hyl f-4, 6-di -t - pen

t yl phedpousdOynarticlesef &eloh’telrmbxgmuler' gimpesditian was applied

b he f | 2) b d 100% b
REPE R85 B Reh Pl 2 St Sho piftuse BB Reietats hgmber
AR¥-n g'h ebfipdrirel of 40°C HRREL Rbist e YR I%S,V%ﬂgchlwtdg allowed

30 carbon atonms or a branched al kyl group ving 3 to
60 stard i areowsek.t oThastatekyas gismaflymbge e &) andetbnfirmed

HEREY b haH51e8 of e By G eino ot ettt atet with each
attet! gamdtonyl oxy group having 2 to 30 carbon atons,

and a net hyl ene group contained in the al kyl group,

fAredaThexry washuwragglgmenptiand t he al | cyl car bonyl oxy

rou be. substituted by a_sul fur ajom o[ an oxygen

g?’a’tﬁ%}gﬁ%wzﬂg aggiq%%%tlé} W%lctig W@wﬁaw with gnimpact was

sBddoRgat ons, a branched al kyl group having 3 to 30

carbon atons, or an aral kyl group having 7 to 20

Paols g‘delging('jmr htavy gggh:lnlkgﬁatgmo tighich vstags&uﬁlr@[lﬂ&pbe@ OB if

may be bonde ydroxyl group, a carboxyl group, an

HP%B%/YY&?B‘BH?‘FSQ[BSW%WWNQSQW@-30 carbon atons or an
fjcar bonyl oxy group having 2 to 30 carbon atons,

and met hyl ene groups contained in the al kyl group, the

@xdrkple Gr oup, the al koxycarbonyl group and the

al kyl carbonyl oxy group nmay be substituted by a sul fur

at om og %ﬁnﬂi%@mh‘i%ﬁpﬂ can be obtaimedingthesdme manner as in
Y I di.ng tp claima3, ein

BB S R AP oo Bl

wosaliecy1- 3- (4- hydr oxy- 3,

@; di -t-butyl phenyppropi onate, glycerin nonostearate,

XAMP§)1-3, 3' -t hi odi propi onate or distearyl-3,

3' -t higqi .0 e 5. ;The anul ar stabilizer |

for a ‘g eére&?dradé%iolfogf tﬁantcsn%ol%)tﬁgu%*mc TRMF panner as in

Bikampie 6texeeipy @itlthe cohiptiv Z61) i6 Used aB ¥R otud (5.

@HS hape of a circular disc, an approxi nate sphere or
gﬁpr oxi mat e hem - sphere. 6. A process for

(Mﬁﬁﬁier!ﬂ a granul ar stabilizer for a polyner,

conprising a .

2- 11- (2 ghyhilax Yompsition cff beYdbRARIRIRG Y danfe Gidhner as in

-t-pentyl phenyl acrylate, wherein the process

Eaxmples@ gxceptithas the cempetindeii) isqrsedeas a compound (2).

4 . .3 5-di -t-pentyl phenypet hyl] -4, 6-di -t pe
Iﬁ?&%ﬁﬁ@%%@ﬁpﬁe whi ch has a nelting point of TnC,
[@08Hcond step of solidifiring the nolten materi al
obtained in the first step at a tenperature of TIC
wher eiletgranplay stabalizerfior mapalymerafehe phesertritventidn is

low-dusting and therefore is easy to be handled.
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athird step of heating the solidified materi al

obtai ned in the second step under an atnosphere at a
tenperature of T2C satisfying the fornula (1):

11 <T2ST, " (1) 7. The process for producing a
granul ar stabilizer for a polynmer according to claim

6, WRBLEL Qalhg dolten material obtained in the first
step is solidified at a tenperature of TIC satisfyrng

the formuha (1 Wgramfar fhsTilze AR a bbllhed, Bork#Rin3 2 0lh5dr&8-

8. The process for producing a granular stabilizer for
a_pob ¥Rk paF AR NGhyi0, &bl fEh§IgAEnyT acryiBi@r i n the

nol t en naFerlaI obtained in the first step is dropped
on a plate to be solidified in the second step.

9. The process for producing a granular stabilizer for

a pol ymer yaccongi fandif sBbYiz@ 76 aolyeleRhd¥Brdfhglt®ciBim 1, wherein
wherein the solidified miterial obtained in the second

St epiHegraniiiat Qi RERE 8 HornEihs 2R cRhIHPS AL 85 rticle,
ten‘pere%trlﬂlré1 of l"I'2C sa igpyi gsg tﬁ% formul a (ﬁglp)aﬁpa e

T, pRRTabA T g td 25kh) pérpafiioR. third step 10. The
process for producing a granular stabilizer for a

pol ymer according to any one of clainms 6 to 9, further
conprising a fourth step of cooling the heated
material @bt ai Agdghiid-R@bAIRN T sSFoBmeRbhecBrdiRAPERH U6,

| ess than T2C. 11. The process for producing a
gr angdRdrisfzd0iolth B®% bY Yeight TMINAL2AGEBKAB BGIL0 cl ai m
10, wherein the heated material is cooled under an

at m§9ﬁﬁﬁ&n?§et@i}@ﬁﬁ?ﬁ@hiaﬂ;?|&?§l adrHafe af@.1 84 2090 By Wéight of a

formula (11 Tlsim4
compound shown by the formula (2) based on 100% by weight of the granular

stabilizer for a polymer,

o]
[ @
c

R12 0 ) R”

wherein R'' is a linear alk1yl group having 1 to 30 carbon atoms or a branched alkyl
group having 3 to 60 carbon atoms, to the alkyl group may be bonded a hydroxyl
group, a carboxyl group, an alkoxycarbonyl group having 2 to 30 carbon atoms, or
an alkylcarbonyloxy group having 2 to 30 carbon atoms, and a methylene group
contained in the alky!l group, the alkoxycarbonyl group and the alkylcarbonyloxy
group may be substituted by a sulfur atom or an oxygen atom; and R'? is a linear
alkyl group having 1 to 30 carbon atoms, a branched alkyl group having 3 to 30
carbon atoms, or an aralkyl group having 7 to 20 carbon atoms, to the alkyl group or
the aralkyl group may be bonded a hydroxyl group, a carboxyl group, an
alkoxycarbonyl group having 2 to 30 carbon atoms or an alkylcarbonyloxy group

having 2 to 30 carbon atoms, and methylene groups contained in the alkyl group, the
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in the fourth step. 12. A process for producing

a granul ar stabilizer for a polyner, conprising a 2-[

1- (2- hydroxy- 3, 5-di -t -pentyl phenypet hyl ] -4, 6-di -t - pent

yl phenyl acryl ate, wherein the process conprises: a

first step of nelting the 241

-(2- > |y LarRaDt oSy EroubRRHbY |
a)t}%(lggg%}f?,gl%egﬂlﬂdgﬁar%%ﬂ g&ﬁaﬁaﬁﬁ%t@%%ofyk%\é%’r ;'i) K

phen ry Ing a mel'ting point of

.Sec%ﬁlgjsti}u%etd a Elf&r%éﬂ &gﬁntog‘ggeﬂgiotn.en material obtained
In the

ITst step at a tenperature of TIC satisfying

the for mﬁl a ( Il)h:eé;r nﬁl-gpstabglllir foﬁﬁ]golﬁaér!'&l:@o(f"diﬁé RR1%h 3,

m xing the formed material obtained in the second step

Wi t hwﬁeré% §19L+ng%\c£1?@?ﬁgﬂ@¥§}!é%¥%u@’(2fﬁe ];_gr mula (1) at a

t enperat ure The process

f . l Inl/d io el carate,
or 8&391{,.@&@5@'&- ig:dﬁf-b&mpé YE8FioR, oot oS tcarat

accordin wherein"the nolten materi al

obt aj. MR i 1 ar iohgaper ature
of %‘%&g?{'i@é% 'y‘?ﬁég“"{"ﬁ*é’""?‘%?‘ﬂdﬁti"’??i??“%ﬁ?%’ T 11 (1)

in the second ﬁk%?anular stabilizer fofa pdiHBerRLQR@RAS tof Y one of claims
produci ng a granul ar stabilizer for a pol yner

accoy din ' s s inl ickréllar disc,
Srep tnarar PR SRV EL Nl e e SR dic

IdIS i Endnx g@%yimgesgyé?@gm]aloﬁréxiﬁfagihéﬁﬁ-ﬁﬁ%y | phenyl acryl ate

I'n an anount of 1 to 20% by wei ght based on

100% by wei ght 5 @foctddforfpRIdIBR: MBLAIAAlab@REFbNEDI Nkt he
second step. 15 The process for producing a

g; aﬁé'm%[-isiﬁ%%@-{[i —t%%fdréx?-@,Sa-diQQJeX%E@r@B&Q&]ﬂih,@?ié—g-ggr%ﬁﬁbfheﬂﬂe

al ms 0 farther conprising a s

cool zicﬂgaté, %em%héiﬁn%c&?&ﬁiﬁ?@&: inthe third step at a
tenperature of 12 satisfying the fornmula (I111):
a first step of melting the 2-[1-(2-hydroxy-3,5-di-t-pentylphenyl)ethyl]-4,6-di-t-
pentylphenyl acrylate, which has a melting point of T,°C;
a second step of solidifiring the molten material obtained in the first step at a
temperature of T;°C wherein the T,°C is a temperature lower than T,°C;
and
a third step of heating the solidified material obtained in the second step under an
atmosphere at a temperature of T,°C satisfying the formula (I):

T<T,<Th, @

7. The process for producing a granular stabilizer for a polymer
according to claim 6, wherein the molten material obtained in the first step is
solidified at a temperature of T,°C satisfyrng the formula (II):

5<T<Tn-40 (1D

in the second step.
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5<T2<T1-30(111). 16. Use of the granul ar
stabilizer for a polynmer according to any one of
claims Ito 5 for thermally stabilizing a thernoplastic
pol yner . 17. A thernopl astic pol ymer
conposition, conprising 0.01 to 2 parts by wei ght of

one of citaims TepseE8Thrdocs PRH TR AR CLIRRANY
t hera@?&biﬁi {oi c(l"ahR%l of r'71,:“‘\!;4’1er€:in the molten material obtained in the first step is
dropped on a plate to be solidified in the second step.

9. The process for producing a granular stabilizer for a polymer
according to any one of claims 6 to 8, wherein the solidified material obtained in the
second step is further heated under an atmosphere at a temperature of T,°C
satisfying the formula (III):

T-30<T,<T, (III)
in the third step.

10. The process for producing a granular stabilizer for a polymer
according to any one of claims 6 to 9, further comprising a fourth step of cooling the
heated material obtained in the third step at a temperature less than T,°C.

11. The process for producing a granular stabilizer for a polymer
according to claim 10, wherein the heated material is cooled under an
atmosphere at a temperature of T,°C satisfying the formula (II):

5<T\<Ty-40 (D)
in the fourth step.

12. A process for producing a granular stabilizer for a polymer,
comprising a 2-[1-(2-hydroxy-3,5-di-t-pentylphenyl)ethyl]-4,6-di-t-pentylpheny!
acrylate, wherein the process comprises:

a first step of melting the 2-[1-(2-hydroxy-3,5-di-t-pentylphenyl)ethyl]-4,6-di-t-
pentylphenyl acrylate having a

melting point of T,,°C;

a second, step of forming the molten material obtained in the first step at a
temperature of T,°C satisfying the formula (I):

T\<Tw (D)
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and
a third step of mixing the formed material obtained in the second step with the solid
compound shown by the formula (1) at a temperature lower than Tr,°C.

13. The process for producing a granular stabilizer for a polymer
according to claim 12, wherein the molten material obtained in the first step is
formed at a temperature of T,°C satisfying the formula (II):

Tp-50<T<T, (I)
in the second step.

14. The process for producing a granular stabilizer for a polymer
according to claim 12 or 13, wherein, in the third step, the solid 2-[1-(2-hydroxy-3,5-
di-t-pentylphenyl)ethyl]-4,6-di-t-pentylphenyl acrylate is mixed in an amount of 1 to
20% by weight based on 100% by weight of the formed material obtained in the
second step.

15. The process for producing a granular stabilizer for a polymer
according to any one of claims 12 to 14, further comprising a step of cooling the
mixture obtained in the third step at a temperature of T, satisfying the formula (III):

5<T<Ty-30  (III).

16. Use of the granular stabilizer for a polymer according to any one of
claims 1 to 5 for thermally stabilizing a thermoplastic polymer.

17. A thermoplastic polymer composition, comprising 0.01 to 2 parts by
weight of the granular stabilizer for a polymer according to any one of claims 1 to 5

based on 100 parts by weight of a thermoplastic polymer.

44



