GRANULAR STABI LI ZER FOR POLYMER AND PRODUCTI ON
PROCESS THEREOF BACKGROUND OF THE | NVENTION Field of
the Invention [00011 The present patent application
clainms priority to Japanese Patent Application Nos.
2008- 259470, 2008-325940, and 2008- 325942, herein
i ncorporated by reference in their entirety. The
present invention relates to granular stabilizers for
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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 "g compound (1-1)"), shown by the formula (1-1):
O
[/
OH CH 7

=

J/ (1-1)

is known (sce JP-A No. 1-168643).
[0003]

As a process for producing polybutadiene blended with a stabilizer
for a polymer, a process in which polymerization is performed in a
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



medi um and the reaction mass i s washed with water and
cooled to produce a crystal (see JP-A No. 1- 168643),
and a process in which the organic nediumis
distilled away by evaporation fromthe above-nenti oned
reaction mass, and nethanol is added to the resulting
mass to produce a crystal (see JP-A No. 4-264051) are
di scl osed. SUMMARY OF THE | NVENTI ON [ 0005] The
diyalrotddRusmbMiund, RYHERAIPRHd Mf%\é Ja RbOFIE3BA).

escribed above, however, are po ry crysta

ore, they are dlfflcult to be handl ed because

of occunirence of dus 0006], I n order to solve th
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d‘&nﬁ? e%?@%@%b\/w& é?ﬁ@ﬁ@ bond, a 2 sulfur atom an
oxygen atom an al kylidene group having 1 to 8 carbon
atons or a cycl oal kylidene group having 5 to 8 carbon
atons. [2] The gSAMMARY OB THEINVENTI®Q YNer

%%ﬁdi ng to [ 11, wherein the

The stabilizers for a polymer obtained by the processes described

above, however, are powdery crysials, 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. Asa 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):

H o~—3—CH=CH2

2

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

2



granul ar stabilizer for a polyner has a weight of 1 ng
to 25 ng per particle, preferably 5 ng to 25 ng per
particle. [31 The granul ar stabilizer for a polyner
according to [ 11 or [2], wherein the conpound shown
by the formula (1) is

2-[1-(2-hydroxy-3,5-di-t-pentyl phenyDethyll-4,6-di-t-p
entyl phenyl acrylate or

ZeullfibUfidom Gaf axy(géauawm Lai e den: SRR ARREN do §lcaﬁson

hylphenyl 41 The "‘granular sStabilrzer for
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t f ,t.h d sh th | a
TAT e 9B o e IO Al w e Aprtine Sh b WPree the
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yueferablyj mg tR35|?ﬁgmr\nmt1elm R s and RZS each

éﬁggﬁendent rlstla hgzseg P Bri’ e %Eﬂr &% Flga]ri[lyty‘!vherem the
Foffou Al SKGvR bydhe foﬁﬁ;ﬂ)é)(l]h)aigons Rss each

[ nde&endent Iy répresents rogen atomor an al kyl
‘hxdroxy-3, &'dl Bp ennﬂphemyléeﬁwlma &i-1-porigdshéisyloacrylate

At PuteEe e Sl oy s -meshyibonayi bmethyloheny]

q%gl kky! i dene group having 5 to 8 carbon atons, O (2)
CORIl 3 wherein R1is a linear alkyl group

rﬁél/'i['hg graholAAGtahilizen fou Qﬂﬁlﬁbeﬁacé?ﬁdﬁ@ﬁﬂ[ﬁ'dﬁ?] %ﬁﬁﬁnsmg
B@Vé %gsgytl()) 60 é;ar bon atons, to the al k% fgro:ﬁ)
o 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,

T
O—C-CH=CH,

etk

wherein R!s 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 indep endently represents a hydrogen atom or an
alkyl group having 1 to 8 carbon atoms: and X reprcsents a single bond, a
sulfur atom, an oxygen atom, an alkylidene group having 1 to 8 carbon
atems or a cycloalkylidene group having 5 to 8 carbon atoms,

(2)

O—=-0O

R12
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be bonded a hydroxyl group, a carboxyl group, an

al koxycarbonyl group having 2 to 30 carbon atons, or
an al kyl carbonyl oxy group having 2 to 30 carbon
atons, and a nethyl ene group contained in the al kyl
group, the al koxycarbonyl group and the

al kyl car bonyl oxy group may be substituted by a sulfur
atom or an oxygen atom and R12 is a linear alkyl

gwhamlhdvlilng allinenr ARyl gragnhatiags] t@30camkée atoahgbk a
hav 3 to 30 carbon atons, or an ara
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t%@ on @ypms, %@ a mgthylgne growp gemtained e the alkyl group, the

CRHERHBRPY oo AR BRE wlRe it R el s B albstituted by

aﬁz}ulﬁheaw:ﬁmbaf o:ﬁ_;tg%lhl éﬂoﬁﬁraﬁd)lesp@hﬁ@ﬁf aﬂﬁﬂ%gi(\gglaﬂf%g 1to
09(9]( gherel n the conpound shown by the forrulTa
Grden|atogmsy afranched alled ¢iroup thavyhpBd0\30 qrrbpnartenss, or an

qralASllo WSS H A Savnon atome fo the ?Q%Vllﬁmue or the aralky]
Frohpiuns beHondedlechydikyl Bl oot BBk, 31k Bky obons

pol ymer according to any one of [1
18]#%“@ &P tgt@marbgn atoms ox mnhlkydcambmnylmdy@o&b&fﬂung 2 to

38 shobbh bl oo Bt Butablin tbcul) sy, he
ggﬁlgngg %go?% gﬂmi?l %156 d;aﬁ']g)g dyP P?xl&ﬁ?ieénd g’%)g :g(%egg group
mayhe xubstgg;tedﬂaer gsulfu? addrarai am Ekﬁgaﬂdto%s each

[OSERE Rt s FBIGSE i oo cmr dinacipdiibavgroin the
gtirﬁpbuhd\élhﬁﬁnﬁb} %@formula 2 is
octadecy1-3-(4-hydroxy-3,5-di't*butylphenyl)propionate, glycerin
monostearate, dimyristyl-3,3"thiodipropionate or
distearyl-3,3"thiodipropionate.

[6] The granular stabilizer for a polymer according to any one of [1] to [5],
wherein the granular stabilizer for g 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, compnsmg a
compound shown by the formula (1):

OH O—é"CH=CH2

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



carbon atons; R3s each independently represents a

hydr ogen 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
carbon atoms or a cycl oal kylidene group having 5 to 8
carbon atons, wherein the process conprises: a first
step of nelting the conmpound shown by the fornula (1),

viltkgh Ravitg! { t0'8 cBfhdd aftfmd, ora 8@3%@5 %?‘?]@q ﬁ‘g@ﬂlg 5to 8

of solidifyi ng the nolten material
faarken atempsaR’s eadheindependertlyfrepidSenbe n diyilrbpen Aldmice an

TR AL L i e s o,
Sl g RPNy BP0 raron

ewsy 4 erclpalkglideng group havimg 5 $b Sidrbogratbis, Wherein the

r_according to [7], wherein the nolten nateri al
g‘%{)#ﬁﬁ%ﬁ% first stepis solidified at a

S PP e Sl B P Bl 0 i s o

meeltimgauhint 0f Ta,°Gr anul ar stabilizer for a pol yner
accord wherein the nolten nateri al

[y t /]..or (8],

&b?teﬁ?ﬂé 39@[}]01{) ﬁéﬂiﬂf}pgg(tg]g apolten mptepiad obtmnad phahe fivst step at
i difieddpat . [10] The process._for
s L 10 DRI  ol ydh B BSSS50 2,

andording to any one of (7] to [9], wherein the

53 idjfied material obtained in the second step is
f L{!}(‘jiie?t%@i tingdhe solidified vpiterial abtainedinahetsdtendbtep

(RS oAby bR SPGB oG isbne e ormula 0

pr oducTpe>aTgr an@) ar stabilizer for a pol ynmer
@g rding to any one of [7] to [10], further

_ EtrﬂngS&afO_frmmdpciﬂgem grdndaeslalelizbefor 2palveter according
mfr‘bﬁg obtgl ned1 in the third step at a tenperature
ol Wherein {e molten material obtained in the first step is solidified at
a temperature of T1°C satisfying the formula (IT):
5<T1<Twm-40 (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 (ITI):
Tm-30<T2<T,  (ID
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



[12] The process for producing a granular stabilizer

for a polynmer according to [11], wherein the heated
material is cooled under an atnosphere at a

tenperature of TiC satisfying the formula (11):

5<Ti4Pa 40 (11) 1in the fourth step. [13] Aprocess for
produci ng a granul ar stabilizer for a polyner,

conprising a conpound shown by the forrmula (1): 0 11
-Kedtédizh atori2Dobtidneliin thelthird dtep 482 Winperdtare@sahan To°C.
is nd R2s each independently represents a hydrogen
tlgﬁil‘hamromssfpr grodpcing i gepnilan sibilizérofor & pelymesracgording

K408 werert S8 nBatad ateriRl if ool BRAR R mooahigt o
GemiprAniretd ThoChRistRnkaheAofihla @M X represents a

single bond, a sulfur atom an oxygen atom an
al kyl i deffe<Broldb h8Elng 1 to 8 carbon atons or a
cycl oal kyli dene group having 5 to 8 carbon atons,
\bﬁé&‘@iﬁjﬂ“%e&eﬁr ocess conprises: a first step of

B} Aot ? ¥ i ' isi
TEPE Aol 67 FRORIIE Mol SEPBEELE o foiyHR, DbnBrising
reotarepouned shown Ipbthes fordhiila (the first step at a
tenperature of TIC satisfying the formula (1): TI<Tm
(') and a third st of mxing the forned materi al
obtai n@Hin the speqristep,Mth a solid conpound

oWN | a (Feg at a tenperature |ower than
or producing a granul ar

ymer acgqndi ng

wherein Rlsand R?s each independently represents a hydrogen atom, an
alkyl group having 1 to 8 carben atoms, or a cycloalkyl group having 5 to 8
carbon atoms; R?s 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
pProcess comprises’

a first step of melting the compound shown by the formula (1) having a
melting point of Tr,°C;

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

T1<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

6



6 to [13], wherein the nolten material obtained in the

first stepis forned at a tenperature of T,C

satisfying the fornmula (I1): Tm50<T1i<Tm (Il) 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

conmpound shown by the formula (1) is nmxed in an

aofuB], wherkin ¢h@atolten weitgrihl bbaafed in 1RO Forby stepak Fhimed at a
of the formed naterjal, obtained in tie second step.
[temperatue o bsE sagisipngdbei fegmalaHhul ar st abil i zer

for a l. [ apcor img to any one of [13] to [15],
further "tonprisifg a Step of cooling the mxture
dhtthersedonidistdpe third step at a tenperature of T2

%atj'sfyi ng the fornula (I111): 5<T2<Ti-30 (IIl). [17] _
hal ‘Bhe paaeessdor produning g eragdanstabilizerfor iazeolymer agcording

R B O 0Bk Eeln. b oFRHPE 1. e bplifl contioust St by the
Fotrhul€ D)8 ntxed $n TrlhnlouB®oF ¥ | 18209 by sk dight béséd eh-100% by
pentyl phenyl acrylate or

zmgétm@thesfow watetiabobiaimed in shersedopidostepy| ) - 4- net

HEDRP o RES o faduriay b arapnfin 11518t oy A abymes pocording
%0 aln§]orle0dt [UBPE4TRI 3]V AR BE} LdrAp RSk & RO Cthe mixture

pol ymer. [19] A thernoplastic polynmer conposition,
obtginediinghe third step gt temperatuee ghTy ehtisfying the fdrmiula (IIT):

st abi | kzer _f0oLa2 | ymer according to any one of [1]
to [GFé@ég ’dggn %Hy'parts by wei ght of a

. . > o _
({7 Thebroins o Riand Q064 HISBEADM e AL Shording
tnengiovesfdzbio H6]pwhereinl the. coRENHdEsh (IRSERI tRE e (1) is

ENTI 08] T t abil i f
SO G PA L 1Ry Pt 46 e s memrtphomohacrylate
by 2t 9BudyP6- Bblulyl-2-hydroxy-5-methylbenzyl) 4-methylphenyl
acrylate.

[18] Use of the granular stabilizer for a polymer according to any one of [1]
to [6] for thexrmally 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 is 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):



O 11 HOGCCHECHR2 R R R3 RR2 3 R2 (hereinafter
sonetinmes referred to as "a conpound (1)"). [0009] In
the formula (1), Ris and R2s each i ndependently
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. Here, exanples of the al kyl group

i nclude a nmethyl group, an ethyl group, an n-propyl
group, an i-propyl giQpup, an n-butyl group, an

i - butyl oup, at-blty g p, an n-pentyl group, an
i - pent y% , h#@T&gE a 2et hyl hexyl group,

apd_t i ke. pl erlof the cycl oal kyl group
i ncl o group, a cycl ohexyl group, a
cycl g ‘ et hyl cydllobentyl group, a

y I group, a 3-nethyl cycl ohexyl
group, ?d Rh&7 i [0010] Ras each independently
represeifs a hydr&gjen atom or an al kyl group having 1

t BaAER es of al kyl
g@gg% I'n 9%3 gﬂﬁude&? e t%) %S‘FAOUB% %';gpp |fi ed in
HoOpOP111 X represents a si ngI e bond, a sulfur atom
an oxygien atom an, al kyI I dene group havi ng lto 8

car bon 18t hesormula (b &'s andyRisdeach ipdenpn MYngfesmts a

InfRoBER B8 R ARLCfRNER Dlo b PRriiMptie s £6riibalkst

[Rfrony |hzdﬂiﬂ§ 5%@@‘“&11%&5 denered @95&;)1@&?% %ﬁealh{yr Broup

Exan'pl es o the cycl oal kyI I dene group inc
Hlgrougy, qupethyl gtqnm cirenyirogghgraym um i-prapyl group,

0012 0 1 as a neltin oi nt
EPI nl l}bﬁ ti%l nglbtéﬁ %ﬁgp, at- (bu)tyf]group, an n- pelgﬂ:y group, an
1-pentyl group, a t-pentyl group, a 2-ethylhexyl group, and the like.

Examples of the cycloalkyl group include a cyclopentyl group, a cyclohexyl
group, a cyclooctyl group, 3-methylcyclopentyl group, a 4-methylcyclopentyl
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
R? include the alkyl groups exemplified in R1,

[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



8 preferably 100 to 1400C. [0013] Exanples of the
conpound (1) include 2-]

1- (2- hydroxy-3,5-di -t-pentyl phenyl)ethyl]-4,6-di-t-pen
tyl phenyl acrylate, 2-]

1- (2- hydroxy-3, 5-di -t-pentyl phenyl)ethyl]-4,6-di-t-pen
tyl phenyl nethacryl ate,

2- (2- hydroxy- 3, 5-di -t -pentyl benzyl ) -4, 6-di -t-pentyl phe

fljweferﬁbgyh@@ €o 130“(3 dit-butyl-6-[
éys t - butyl - 2- hydr oxyphenyl ) et hyl ] phenyl
te

2 gcslylléff buty@ﬁ o?&fxacoppgm dpﬁrcl hydr oxybenzyl ) pheny
Zd[l'-(2 Hﬁﬁgxy% W&‘@ﬁé@ﬁﬂﬁﬁéﬂﬁ%ﬂi&fl]p@ Gr\iil't -pentylphenyl acrylate,

net hacry

2 [L-&;hyﬂrcﬁeyca,stdmwmmphmmsrﬁ 46t dist-pextyyphenylnet

%?@{%&y%@ %{@Vaﬁ@f}i? {kih%f %’lhgeﬁ&? é;ﬁeﬁ{/ %en%ylphenyl

62 4- 1-6+11- t-butyl-2-hydx h thyliph 1
FekYae 2 4-dicbutyl 6:11-(3,5,85-t-butsl 2 hydzoxyphenylethyllpheny

ryjlaeely2 4-diett Inztyl B é&dl - hutblrﬂ;liytﬁoi:yhel(ﬂnpmw Iaerarlate
£¥€;{13ﬁ%.ltyl ﬁ'ﬁt-&’g-ﬁlh- -ﬁ%t}ﬁ&%)yirl)xyp%enytlye LgﬁSﬂZnyl
% Wll t6- (3-t-butyl -5-ethyl - 2- hydr oxybenzyl ) - 4- et hy
pheny acrylate 2 -t-b utyl- 6-[ 1- (3 -t-butyl- 2
ngrbdtﬂx&-(B 5 butybP-hytdrbxe1Bymech yipehzyD 4-metbyiphphehstrylate,

O i ot P
BB lae PRy POAY kA1 8%y iy -feth FToRbE/ DY ﬁlethylphenyl

I nc
Zn{:t’l}a(ciyllayejroxy 3,5-di-t-pentyl phenyl)ethyl]-4,6-di-

by o $hatult Fivdraymonetivipbeny) pens] ymemmhenyl
%" PGB 2 BB TGS s bugy L 5;pthyl- aua@qroavaen&wyxygﬁe%egw

taytyl]apé]enyl acryl at e, 2 t-butyl -
dr oxy-5- et hyl phenyl ) et hl;{ é 4-met hyl p
Y

Refnwtylaft lzl?at émtzl% hﬁd@ryxy'é “prepytph 4penroiphenyl

H‘?’“EY‘{ phenyl ) propyl ] - 4- net hyl phenyl acryl ate,
-6-[ 1-(3-t-butyl-2-hydroxy-5

2k bwwlmﬂ[911(B-i%byll-ﬁ-hyﬂr@xpsﬁb@p@wlphenyl)ethyﬂ-4-isopropy1
phenyl acrylate, and the like.

Preferable examples thereof include
2-[1-(2-hydroxy-3,5-di-t-pentylphenyl)ethyl]-4,6-di-t-pentylphenyl acrylate,
2-t-butyl-6-(3-t-butyl-2-hydroxy-5-methylbenzyl)-4-methylphenyl acrylate,
2,4-di-t-butyl-6-{1-(3,5-di-t-butyl-2-hydroxyphenyl)ethyl Iphenyl acrylate,
2-t-butyl-6-[1-(3-t-butyl-2-hydroxy-5-methylphenylethyll-4-methylphenyl
acrylate,
2-t-butyl-6-[1-(3-t-butyl-2-hydroxy-5-methylphenyl)propyl]-4-methylphenyl
acrylate,

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



9 acrylate, 2-t-butyl-6-[1-(3-t-butyl-

- hydr oxy5i sopr opyl phenyl ) et hyl ] - 4-i sopropyl phen vyl

acrylate, and the like. Particularly preferable

exanpl es incl ude

2-[1(2- hydroxy-3,5-di -t-pentyl phenyl )ethyl]-4,6-di-t-p

entyl phenyl acrylate and 2-t-butyl-6-(3-t-butyl

2- hydr oxy- 5- net hyl benzyl ) - 4- met hyl phenyl acryl ate.
[£@¥KteThe conpound (1) can be produced according to a
process d scrlbed in, for exanple, JP-A Nos.

%t*lmty i Mmt%hymzﬁ)@pprwlphmﬁvemgl 4-isopropylphen
Qagl 1 and 4, 365,032, or the like. The

égnpo ﬁ%é( hég used as a mxture of multiple

di ffereIPﬁrtld@lﬂﬂﬁ p@ﬁfdrhbl&@f&iﬁﬂlb@ﬁnﬂlﬂde [0015] The
ﬁblar stabilizer for a ﬁmsr of the invention

Dydrexys3, QMBgnWlphyn ethyib4 Sndiokpepilpbenylacrylate

B e R P AT e e R R

Wy hite, wei ght or nore of the conpound (1), and
&grtl cularly preferably, the stabilizer conprises the
fddlind (1) al one. [0016] In anot her enbodi ments of

i zer ,for

h I
oo o et (O She bsich #C&Pﬁ%lrlstmmp%egq%smbed

]mq‘di’déxa(tﬁﬂle ( pr&NGY, 58r 160193, Iwﬁfsmf&ﬁ 9@4 9§ 98 "Patent Nos.
ound &;s.).sgz' n addition to the conpound

[e‘g@ ¥p1dn &r amdl 4,365),03 R oxithedika.near al kyl group
IR O TN T RN TR e
kinds of the compounds (1).

[0015]

The granular stabilizer for a polymer of the invention comprises the
compound (1).

In one embodiment of the invention, the granular stabilizer for a
polymer comprises usually 95% by weight or more, preferably 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):

0
(2)

R12 C 0 R11

(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-buty!
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10 group, an n-pentyl group, an n-octadecyl group or
an n-tetradecyl group; or a branched al kyl group
having 3 to 30 carbon atons such as an i - propyl
group, an ibutyl group, a t-butyl group, an i-pentyl
group, a t-pentyl group or a 2-ethyl hexyl group. A
hydr oxyl group, a carboxyl group, an al koxycarbonyl
group having 2 to 30 carbon atoms or an

S 0y A D o
ga brgnclosonalkiyh gdoum hiiin 68 ky B0Xa@béa atdiis such as an i-propyl

aIkoxycaLS§?yl group and the al kyl carbonyl oxy group
P UBe 28 iyl grep. s t-hutyl exerpaan dnen tyhgxoupg ert-pentyl group

. the R11 include a group shown by

ta'ﬁgg?o‘{tpgw ng %g?%'l a: H2SC12SCH2CH2C00CH2 CG-C H2 3
i n addiA hgdrboyit | & yhrigy . & alid RS '
Lé;toﬂlgé Exgnpl?g d(‘)lfﬁuglz i%cl%?‘;@?i near da)l‘?gef grggﬁ"“p having

carpen gtpma ppon alkyleasbengdnxy greuprbatuig Bto 3, carbon

I nRropyl y gr oup, n-.but vyl roup,
BBl AN SRUP B b2
roohediredinthealRyPgrdip, ha AERSHcAkEoy1 9 0Hp HagRY 3
tqQ. 30 carbon atons such as an |-propy’1 group, an
iskylparbenydexy groummayt beysobistitwted byensytfug atem .ordain oxygen

tapgntyl group or a 2-ethyl hexyl group; or an aralkyl
group having 7 to 20 carbon atons such as a benzyl

Ry Dy GrouD, .t besy s st 8 Soa P torms

g p ' 30\carbon atons, or an

a( Eﬁ?%@%%ﬁqé—n&wmmo carbon atoms

may be bonded to the &Bkyl group and the aral kyl
grQup, contained in the

" th net hyl en
g#%gfl‘%@%gﬁt%ﬁﬁ% ggﬁ'bé? p$ geecribgd aboveyl fur at om or an
00igIn at om Exanpl es of R12 include a
2, 3-di - hydr oxypr opyl oxy group,
- CH2CHBsarmiep XBEiRidARde a lidida SHlEAHAGHRARAGRE H2D 30 carbon
éﬁkg§§$$§%%C}QO 0G18H37, an aral kyl group shown by
Aporiesticn al I;ilgmp Qup, 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 1propyl 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 phenylpropyl 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 R!2 include a
2,3-di-hydroxypropyloxy group, ‘CH2:CH28CH2CH2CO0C;2Hgs,
‘CHzCHzSCHzCHzCOOC14H29, 'CHzCHzSCHzCHzCOOCst‘T, an aralkyl
group shown by the following formula:
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11 HO C2ff4- and the like. [00191 The conpound (2) has
preferably a nelting point |ower than that of the
compound (1). The conpound (2) having a nelting point

| oner than that of the compound (1) is preferable
because the resulting granular stabilizer for a
polymer is difficult to cause bl ocki ng upon
transportation or storage thereof in other words, the
reswting stabilizer has good anti-blocldng
prope{ties. The conpound (2) having a nelting point of
30C o nore is preferable, because the resulting

gr anu §tabilizer for a polyner has good form
N Cvom Hfellconpounds (2) having a nelting point,
of not)+es8s than 40C and | ess than 80C, especially

2ss than 45C and |l ess than 70C, are particularly
prefkabl e. [00201 The preferable conpound (2) is
particularly at |east one conmpound selected fromthe
caodithelike) sti ng of phenol antioxidants, sul fur
3@hégﬁidants and antistatic agents. Exanples of the

nd (2) include phenol antioxidants such as

(et 1 g a0 g (QFa duper iy Al B B Tonlee S Tnat of
rthgicohgyerchd (1dde ﬁh@%oﬁipo@;ﬁ!ﬂﬁh%ﬁﬁé B¥melthf'h 6l $dwer than

sul fur antioxi dants such
d?rlﬂ‘éef the corgpound ) jsrmysfenablebedansetthegepultinig grfhitlar

Al U b GRS it S R patin o
RodrAge therddt £y Hheraférds, thebr]elesgltgjég g)t%be%jtzgr haP Iﬁ‘olﬂgyl

tetraki s(3-dodecyl t hi opropi ery
aptisblockang prepesbieat :  about 46C); and antistatic

vorn: TPt L BERhdhpia ol ohelnmore s
BN B 4 oy RO SR O, E0hir i s
foron stabylippi nThe se@pouads (2heavinke melting point.of not less than
40°C and less than 80°C, especially not less than 45°C and less tilan 70°C,
are particularly preferable.

[0020]

The preferable compound (2) is particularly at least one compound
selected from the group consisting of phenol antioxidants, sulfur
antioxidants and antistatic agents.

Examples of the compound (2) include phenol antioxidants such as
octadecy1-3'(4°hydroxy-3,5-di-t-butylphenyl)propionate (melting point: 50 to
55°C, Irganox 1076, which is a registered trademark of Ciba Specialty
Chemicals); sulfur antioxidants such as dilauryl-3,3"-thiodipropionate
(melting point: 40 to 42°C), dimyristyl-3,3'-thiodipropionate (melting point:
49 to 54°C), distearyl-3,3"thiodipropionate (melting point: 65 to §7°C), and

tetrakis(3-dodecylthiopropionic acid)pentaerythrityl ester (melting point:

about 46°C); and antistatic agents such as glycerin monostearate (melting

12



The conpound (2) may be used as a m xture of nultiple

different kinds of the conpounds (2). [0021] The

preferable conpound (2) is particularly

oct adecyl - 3- (4- hydr oxy- 3,

5-di t-butyl phenyl) propi onate, glycerin nonostearate,

di nyristyl -3, 3" -thiodi propi onate and

di stearyl -3, 3" -thi odi propi onate, especially octadecyl -

3p61ﬁtm51t(9’?ﬂ°(3)a g@&hﬂ moRety V\%ﬁ%@'ﬂﬂdﬁﬁglﬁbﬁﬂaﬁﬁ"@ glycerin
00221 I'n an enbodi ment in ranul ar

smepplaurate {meltmmpowebﬁﬁ) anliemtrm/euﬂJ fattycanigmeesglyceride

t@??ﬁaa?%%ﬁ% 10 13 B HBuna (1) in an amount of
00 7t o osiinySubf (pifiay o HMOHL o ARSORELAUIBRY different

MStoﬁtbs%@m;)omﬂgKB) based on 100% by wei ght of the

q@ggij stabilizer for a polyner. Al so, the
S i zer conprises the conpound (2) in an anmount of

prefer ferably03
to 10%6@ Pef@ﬁ%ﬂe éﬁ ngaﬁ&{ preferably 0.5 to
MWBMW hydlm:geB 6M13ﬂﬂﬂbﬁyhmlﬁimpmndtbeglygéﬁﬁul ar

st abl lizer f a polyner. [0023] As a process for
Simle) ﬁﬁatteh yustila 3sthiptinropionpie andpol yrer of

t iStdal tolh- ﬁﬁ(tqw fnJ Nclude a process
con%)elr %}?gé‘j aftirs l%ep ngere S%ng t he compound (1)
hetadegyk 3rédt i dwpxped, Btdiaf batylfhersyiaepishagbep of

:[Bé fying the nolten nateri al obtalnedlntheflrst
% t aterrperature of TI1C in V\:hICh TiCis a

heat: nabeptenBpRihPRLin' Woeh Y efisiilinataliien orapetmer of
f‘-heﬂn“mﬁﬁn o0mp3iseRRbehmuBtnd QRIS GH Ol iahGer for a

E)‘Ileifyl ng the forrrul a (I):
£T qorePrises the ceppioynd (@) l;paofammﬁ oftp tefferably 99.9 to 80%

%W&‘éﬁg, fable p§&%9£l§ly%.li Xo 90% by weight, and particularly
preferably 99.5 to 95% by weight, based on 100% by weight of the granular
stabilizer for a polymer.

Also, the stabilizer comprises the compound (2) in an amount of
preferably 0.1 to 20% by weight, more preferably 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 Tn°C; a second step of
solidifying the molten material abtained in the fixst step at a temperature of

T1°C in which T4°C is a temperature less than Tm°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



the conpound (1) is heated at a tenperature of a
nmelting point of the conpound (1), TmC, or nore to
nmelt it. The tenperature at which the conmpound (1) is
heated to nmelt it is not particularly limted so | ong
as the tenperature is TmC or nore, and the
tenperature range is preferably from TWC to (Tm+50)C,
nore preferably from(T,,,+5)Cto (Tmt40)C, and

parti cupanl yrprefigrably from (Tm-10)C to (T,,, +30)C
[OOZS} 'Ilhezsegonc@;tep is a step of solidifying
(leoa] ng) the nolten material obtained in the first

step at_a fenperature of TIC.in ich TOCjs,.a .
t enper akRf érffteﬂgp ERarrtene mqiheﬁgﬂswpw ()7 Specifically,

il Ol (TR FERA B o Hefuplefaftieh 'R BelBRE Boinf i the

vond woat 913 Tia%% s ﬁm$ o ngellzljgfléa)’m m{gp?m?e gg wihiich the

a range own e rmul a ' <Tj <Tm

(qompqumfhél)g@ hﬁailq@tm@ fe¥bpe nat prstisphasiy ﬂa\aﬂteﬁ_@q long as the
BB BT bRy, YA PR AngESh beterably from

e G tOCBABDIEC! Mord prbfepabM R8T, 3G 0b (T, +101¢C, and
tenperatures less than (Tm 40)C are also preferable
traxsiesdariy prefeapblydaomb@yrdi0dT ¢ el (Tib30)°C.

b%g fication. The solidifying tine is not
S@ ularly limted, and the tenperature is

pref er o/ sdcphi dtop id a@té}i‘hﬁs«ﬂidiﬁﬁhnﬁgc@dlﬂle%‘)%@tﬁbl'téﬁ h‘ﬁéateria]

preferably for 2 nminutes or nore diately after t
todripiavent owr her fivnt lséep at hderiymraturenfi HAEdntwehipdr Bi°(r & a

range. The solidifying time is preferably 24 hours or
|%§8°9FPHH%1I%%5W%§JG& Gt of productivity. [0026] The
sol i di fy j ‘Q’"@*? ' anl.y g t

and incﬁ%&é{agﬁi F%rgﬁex npq Eeb%gg%e&#%%# } {r;léh‘{qc a&‘itange
rehlotvenby e G ¥al(1): s sprayed or dropped on a plate
(preferably a heat-.exchangeabl e pl ate nmade of a netal

such ad<dualmi49ss Gikel) which is cooled to,
prefer aphd p BBy He Lol fying temperature, T:°C is within a range
shown by the formula (ID":

10<T1<Trm50 (D).

The solidifying temperature more than 5°C is preferable because the
crystallization is easily promoted when the solidified material is reheated in
the subsequent third step, whereas the solidifying temperatures less than
(Ta-40)°C are also preferable because the shape can be retained upon
solidification. The solidifying time is not particularly limited, and the
temperature is preferably kept for 1 minute or more, and particularly
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 imited, and include,
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tenperature (TIC), thereby cooling and solidifying the
nol ten conpound (1) in the shape of a sphere or
approxi mate hem sphere; a method in which a nolten
conmpound (1) is connectively extruded onto a belt
which is cooled to, preferably, a predeterm ned
tenperature (TIC), thereby cooling and solidifying
the nolten conpound (1) in the shape of a bar, plate

dor ekamiplées meahddhhevﬂlblf% mbReR Chnigvunid @) ‘is g,prawyd:&

B{;re rméten con‘p und (1) is sprayed or drop
QRP£Y og Ehsleate zﬂfmjﬂm leeqtrmbaugeameupdatmmm dfcr metal

and pl | ud
SPERHAAERLEL 5D Yhichgieagler tonPrelErbly; a pepdelerruned
o) o yROLBE M MEARnE the Mol compound (1)

l.i ke, stainless steel er o]
ipghe shanp o @sﬂmb@re or appamammdimsphtefe QaOﬂJetHéd i®%vhich a

htten BRmoRERATF i dobiesfively reicd onto a belawhiclr scooled to
prdfezablyt B. pféﬂ@fbrhﬂﬁeﬁ%bﬁl gﬁ%ch )tl‘rgs?lrp? ?’Etﬁghtsgfand

m)l ten materi al
heemsltkand:omnmmzbh)uﬁ the rshﬁb@%ﬂ a%raplate or the like;

Lat plate, the solidified material may be
?t#%g‘ﬂ?‘%/he plate after the solidification. [00281

Exﬁngles of the nethod for spraying or dropping the
nolten conpound (1) specifically include nethods in

whi ch The pﬂmﬂet wihdchp chien eh

i A e rough a i opéll ncgﬂ‘%nu%%ﬁp&mﬁ pgqs Sﬁ'%ﬁed pr frepped is

néf%ﬁ &&Hﬁ’”@ﬁ?ah e DE&#SI whichrisaobled ?rmfbnﬁperatuge of about
t at or e like, an

Ot o0 LA (o Bl A SR e Fie bl asolebasith, wator or

et like, opaiydessdtatiobalts e5ed val a0 WAL ke E%ﬁld Sthinless steel

HRHEARLE Wb o it Kb, statloms swbplases 56188 Yool

dihor thosikel 2h8¢nP tru3| ons, and the ten materi al
scraped isgroppe haplate with centrifugal force

obt al A durfacet ofttherplate oh WehitR AL WGl BT, an
usRAA 145 £ ¥mosth.

When the belt is used as the plate, the molten material may be

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

aﬁ 18 dropped is

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)

1s 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

15



The Rotoform granul ators refer to granul ators having
usually a cylindrical part with holes, a nolten

mat eri al being held inside of the «cylindrical part,
and having a nmechanismin which the nolten material is
dropped fromthe holes on the plate. It is
particularly preferable to drop the nolten material by
using the Rotoformgranulators. [0029] The belts used

f prate@aD&CEdrapby b?&h@‘tﬂ;é"&f %@gﬁ%ég%}ﬁgﬁkdmﬁgen material

are preferably belts conpos
eXIARAY 4% Breppadacie amlate withacerstrfughbfoscs bleRlingd By Sotation of

[ opled tg,a predeterm ned tenperature (T, O,
\gﬁi %ﬁ%ﬁﬂ e@ﬁ%@?ﬁ(@ﬁf%%ﬁ%ﬂ@ss stggl belts cool ed
i t h waTké Rotofo R ' elts. cool e
mth cool air o?ﬁt #gfﬁlﬁteﬁg gﬁf?rﬁﬁgrﬁbﬁgtt)&)h%&ngﬁu ya

gl grart sntteboleschayn ebten nteg 0 heinPh RN
(%)ﬁndl,ﬂ%h%de %@[ﬁ fically nﬁt hods .in which the
canpound Park h@\ﬁmlgrﬁm apism gy jwhith the moltemw neaterial is
bivopped figih tBdholdk %mgg%ﬂ% conmpound i s extruded
er

t hrough a double ro e or an overfl ow feeder

into alpimpertiaddriyhyerefitable TdarspiKd L2k B e
bar, plate or the@I(i keﬂg’gtﬁ%%éﬁmby“smﬁhe

t hape of
ﬁ%ﬁﬁqrgfm@%cri bed below. [00311 In the second

40e29] t he dropped material or connectively extruded
material is usually cooled and solidified on the

| at e, Thedbelts ubemt fori fivalgt t

T Aoy S dbg S £ pound )

&yor §fé§a iy el%%h emRosed of metahkedtobichanguslle fatd fch as a

A i.al b | ed whi l in

e bert v and el Ehd: CalpT adfedbireruingd emmosatune (7.,

and dneluiderspevifichHy et afd) Ll be .
g“ﬂ“’t e g ate Tearrer P S malEL or fhe lice,

%‘%S%S Firel bl ¢oeledpvith caok nizporofhetielod, iang {Hlike.

ool fied material obtained in

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 or 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,
crys‘taﬂs 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 18 performed on a
stationary plate, the solidified material may be taken out from the plate
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the second step under an atnosphere at a tenperature
of T20C satisfying the formula (1): TicT25Tm (I).
When the solidified material is reheated within such a
tenperature range, the crystallization can be caused
in a short tinme, thus resulting in obtaining a
stabilizer which does not cause bl ocking. As the
phenonenon causes nore easily, the reheating

tafoareihat svlRlificdiZowr ef erably satisfies the fornula
Tm 30cT2_<Tm (I111), nore preferably satisfies

LL1)s
t([ﬂ@3%13rrmla (1IT)": T,,% 20cT2<.T,,,-5 (111)". Al so,
e

wthr eql- the reheatd,ng .ti t he,.a0Li difie . .
nat er | Zﬁﬁ?e %%f" %?’E%’dlsl%s P %%&W@%ﬁ%%énﬂ%ﬂ%d’b%medm
ltheGedsnd btepoaRINO4n GtRWspRed af 4 emPBLArd Of tLAE shfisfying
preferably not less than 1 mnute and within 10 hours.

the fermuld Onore preferably fromnot |ess than 2

m nut e dAumthiR 5 hours, because the solidified
mat er i ;’%@E\%ﬂbe £ ystallized in a short tinme, and the

WHEn ithe fseTilifed AR EriRl %fx%'h%ﬁgé/(} A QI ch! ae%#%}%@g?e range,

mnutes and within 30 mnute romthe viewo

she ¢rystallizatior] G08be cahsed shaahiongtimey thas pesiloingrith dhtaining
usi,ng..t he tal plate or .belt such as the

?tsi?ﬂf]é@ ‘éﬁ'ggl‘{[‘)g’ﬁ&’coécﬂ}‘s%éf‘tcké%g-used in the second

step, s tHHh e j :

belt separ atelé)%ﬁg{rgg%(grgéed. &%gﬁéﬁl‘gﬁ tﬁﬁg@%%%éﬁg%xﬁbg}‘ature,
e mrefavablic satisfiegtheforiifla (HI:eheated, it is

pref ergpl y.reheat ed that the particles are not

cont acﬁbéﬂg%f% ch(@ﬁher, fromthe viewpoi nt of

B ' ' n given upon cooling
Hdie fhidforabll 206 X follnlils (DOF" [0034] 17 The

pr oces T f20<PxYsi ndIIThe granul ar stabilizer for a
pol ymer,_.of the invention conprises a fourth step of
cool i n§lhavikh zeerpcinte he apheating timeel the sohidifiéd nchterial

8biinBl 1t (he TR def mEY De'HiMled 561055 28 5 d5ae 0t flow, and

the reheating time is preferably not less than 1 minute and within 10 hours.
The time is more preferably from not less than 2 minutes and within 5

hours, because the solidified material can 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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demands. The cooling tenperature, TiCin the fourth
step is preferably within a range shown by the
formula (I11): 5<fi<Tm40 (I1) The cooling tenperature,
TiCis nore preferably within a range shown by the
formula (I11)" 10CT1<Tm 50 (I1)'. The cooling
tenperature nore than 5C is preferable fromthe

vi ewpoi nt of productivity, and the cooling tenperature

| ess t WBhe (pkocesd@dr produicing $Re g&%ﬁﬁfaqt?%tgbdﬁﬁ‘é?ﬁxea b8fymer of

shape can be nmaintained when It I's coo
cBi] Inygntiomecomprises pfourthistep of cooling tib hemedthaterial

ot ure i s .preferaply kept for 1 minute or nore
i mTe!i 5'1‘(1}5' 924 & )a]eaﬁflgfl Ste aF@ﬁﬁ’é“P&F abure legs than TeHe as occasion
adexgnent i oned tenperature range fromthe viewpoint
of formation of a shape. [00351 In the second step,

when t HEherodalarg temperatdrd, 1), °Cancierfoaily §lep is Z?E-Efdigﬁlir within
into a b@r, %Zé%afgr t he Itke, and it is cooled and
SHFiRge phepn{ rmula G41% or the |ike is pul verized

inak thed ore, during or after the third

step or the f"_our_th Step and if necessary the obtained
parti cI'Bise evcdingsientparaitars, GtlPC b ol (HaYp 1 d8Siab8F within a range

particles can be e. Exanples of the nethod for
p%o\‘}"é’r %ithaﬁ?%“l?g&%'pl ate or the like specifically
i ncl ud (ﬁ.’[ﬁ?&‘h fo ulverizing it with a rotating
roIIerelu5| g a regpgr roller, and the |ike. Exanples
of t he THezérdielgtiehiptiratlid dred 8 : I

e D rh BR800 L Do R o e

met hod in which the bar is cut
ARevpoigt & mreductivity, ared thelcdohinghieahpdraend B8 thén (T.-40)°C

B A T B BB et sttt
ot kel Rl B
grefatably kapifor 1 zoimiteroranee ile diitel 8ftbPYRO téRPerature
F IS TR :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 sirip granulator, a
method in which the plate is pulverized through a breaker roller to give

irregularly-shaped pieces and they are passed through a siéve, and the like.
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a first step of nelting a conpound (1) having a

nmelting point of Z. 'C, a second step of formng the
nolten material obtained in the first step at a
tenperature of TiC satisfying the formula (1): T11Tm

(1) and a third step of mxing the formed materi al
obtained in the second step with a solid conpound (1)

at a tenperature less than Tm C. [0037] The first step

i o336t ep of nelting the conpound (1). Specifically,

the conpound_(1) is heated at a tenperature of a

mel ti n%@m ethegfenchndimend of the inventidbmrtheprecess forproducing

t 1 T, { t t whi.ch th
(e EOTRAU Seablhser 0% o SRS of e Bhveiticnspmprisest | y
|4 firétestep Of tREIRSa bR pOLATNEY Bhving 4 ﬁlJﬁGgq{oﬁPEPT? G

and the tenperature is preferably within a "range o

Theeond gtemef doxmningthe woltenrmbtorigllohtained m ¢Henfidd)sEep at a

P |cu ar | fe (Tm+30)C [ 0038]
T%’ ps%@‘?ﬁf"ift’g’p% ths?%@phﬁ’ff}'?m “the nolten
materi ap qbtaigpd in the first step at a tenperature
of T1Csat|sfy|ngtheforrrula(l) T1<T11, (1). The

fapxdra thindestpp rof tmixen g mélfomdﬂ RriateARl ¥hitih 84 tn ghé 38R d step
Tm 5011 "l cfl " m(Il). The

‘Sﬁﬁ:n l]¥thefor Ia(ll

SR P ‘%ﬁ?}@Pa'clﬁ %ﬁ@:tf:@pﬁﬁaf@rprl@sa?eﬂm Tuifthin a
T8 ()gﬂ shown by the formla (rr)": T11,-401P1<Tm
(I'r)". The form ng tenperature more than (Tm50)Cis

pref er dilecfitrtestop s atsbep 6f ielidhl ithathbRipoaad @Ea‘;@é_éél%ca]ly,

ormted dthe formng tenperature less
e&P%’é’%‘P@f ? i heatedoati @ temperdtorend agheliingpeinbef compound

0 G B iR P Bt e
poripenald () ivheddsard d'aiblfen st & ARG Vihited QY fong as the
temperature is Ty,°C or more, and the temperature is preferably within a
range of T°C to (T+50)°C, more preferably (T +5)°C to (Tw+40)°C,
particularly preferably (Tu+10)°C to (T.,+80)°C.

[0038]

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

Tldrm (I)

The forming temperature, T:°C is preferably within a range shown
by the formula (11):

Tm'50(P1<Tm (II)

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

T:lu'40<’T1<.I‘m (II)'

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

than Tr°C is also preferable because the formed shape can be maintained.
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and nore preferably not less than 1 minute and within

30 mnutes. From the viewpoints of pronotion of
subsequent crystallization and efficiency of
productivity, the time is further nore preferably not

|l ess than 2 mnutes and within 30 m nutes. [0040] The
form ng nethods are not particularly limted, and

i nclude, for exanple, a nethod in which a nolten
doomojund (1) is sprayed or dropped on a plate
(preferably a heat - exchanﬂeabl e plate made of a netal
such aShestimierdwsng sthieh themaliten mateviadds trmintained at the

Riets oo ST SF by ot WeertBeRof mihvie Abdighin 1 bows,
@kl nBré PRefelails ndiflless QB 1 %ﬁm'ié’ %Bdav%ltﬁ]ﬁ %helflﬁuﬂ%s From

gprom mat e hem sphere; a nmethod
¢bepyeempoipty of pragnotien of sebsequent Lcdﬂtaﬂmmcm bad tefficiency of

Hiicd Vi 398 1o i2 Bl kb ofr Bl ot s g grinutes

2l withh:eBoGRIRAERd (1) in the shape of a bar, plate
or the like to form and the |ike. [0041] The pl ate

#048li ch the nol ten conmpound (1) is sprayed or dropped
'S xg¢hangeabl e plate which is cool ed

heat
to a tﬁ‘ﬁé%’é‘iﬂm%ﬂ%ﬁt 86% are ngt Paﬂwdarla’rimﬂed pndtmclude for

L T Y —

arplate(nmféerablyt ahehe@xclsm@abl@bmte%ﬁw bed ﬂmtam sweh &

{ n%% i nl ess st eel Jol ates cooled with cool
St Krepoledto, nvet el'ilh]é’ aurrfedeteriingetldemperature

o0 t“""*rﬁ“*;t eI o g el S RRASSA 00 i e shiape

pfapamthesumhl dsea spRéERS bithppraimSte B §thai L%&Eg\b'dflg

tfn bel t,, and when the solldlflcatlon IS per or e
5( i ammeJien goppaned (This eapnedtivelydexntatded ehtorapehewhich is

[ 00425cp %tfefe&ﬁmé} ep'{)eﬁlé%??z‘%& Y ﬁﬁ)etggke‘&% dTlg d(lélfﬁ Itﬁg%b;nwghng
anck Slillixlhfﬁﬁg the molten compound (1) in the shape of a bar, plate or the
like to form; and the like.

[0041]

The plate on which the molten compound (1) is sprayed or dropped is
usually a heat-exchangeable plate which is cooled to a temperature of about
0 to 60°C, and the plate includes stainless steel belts cooled with water or
the like, stainless steel belts cooled with cool air or the like, stainless steel
plates cooled with water or the like, stainless steel plates cooled with cool
air or the like, and the like.

The surface of the plate on which the molten material is dropped is
usually flat and smooth.

When 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
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conmpound (1) specifically include nethods in which the
nmol ten conpound (1) is dropped, for exanple, through
a dropping tube, nmethods in which the nolten conmpound
(1) is filled in a Rolldrop granulator, a Rotoform
granul ator or the |like, and then the conpound is
dropped, and the |like. The Rolldrop granul ators refer
to granulators having usually a rotating drumwth
pmuuﬁé golidifisado@ nechani smin which a nolten
gﬁger is scrapped by the tips of the protrusions,

e nolten material scraped is dropped on a plate

h d
ot ot + rRRPRHER AR BB e & Eoppihing itfen
Otonipid et D (D spRtHically iGERIHY lﬁbﬂi(ﬁlsriﬁVﬂVBﬂ:hUﬁiéaﬁmlol‘teﬁ compound (1)

cylindrical part wth holes, a nolten material being

Héldropped.der exampde, thypughia fb’&lppplambe aml:hmdsumgnmch the

FREIVRE 2 et B REATR A ROkt PR

%ﬁh@ﬂﬁ@r @rithe HIQD ahlAehEn! thetol® diid dis tﬂﬁbpﬁ%ﬂ nﬂnﬂ @Be like.

Rot of or m granul ators. [0043) The belts used

connectThﬁeRy éxap ammglatm nefin reroombatons h@lr;ng aseally a
bel.t d of t.al .heat bl
ofen8 ol 16 pERETPRE S1q BamecHanig \pUiFh & Botten
Cxﬁﬁiéi‘i’alt i9 s@réﬁlﬁéﬂ%fﬁm epd JFEAP ‘f)&’@ﬁﬂfaﬁggﬂaﬁ;& the%%lten nhaten'al

i ncl ude specifically stainless stee [ts coole

visrapedrs peillos, a platei witbsenstifiedal Hetceobtam eddbywrétation of

C%FI glr or, t he lé)( . and .t he |ike. [00441 The nethods
giing drum gndior toxse,of A¥ I t en conpound (1)

i ncl udeprtRPREtdibaR grin TR BPS Pefel teﬁ’gkt A a'ﬂgxsmﬁg%uaﬁya

extruded through a strip ?orrrer
reylindatical pavhwﬂﬂn hélescompitordmaterial beigcheldlinsideofahe

doubl.e. r fee r qQr an overf]ow feeder into_a plate,
& ﬁn@ﬁ'é R%t PPE Fegcharism in which the maltgrematerial is

bﬁbpp@dﬂo%l%ehﬁﬁas'dﬁﬂﬁ?ﬂ%ﬁ 21 granulated as

descri bed bel ow. € third step is a step of
m xi ng It iepdsiowdarlyatreferableotat diopethei Molten material by using the

Rotoform granulators.
[0643]

The belts used for connectively extruding the molten compound (1)

are preferably belts composed of a metal heat exchangeable plate such as a

stainless steel plate, which is cooled to a predetermined temperature (Ty°0),
and include 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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the second step with the solid conpound (1) at a

tenperature of less than T,n C, preferably T1C or

| ess. The methods for m xing the forned nateri al

obtained in the second step with the solid conpound

(1) are not particularly limted, and include, for

exanple, a nethod in which the solid conmpound (1) is

pl aced on the netal plate or belt, to which the

f erdiRflated 83 Qaderiidpdled. by dropping the nolten
terial is added, and they are mxed; a method in

Blthe solid conpound (1) is placed on the netal

| at b wh t he f. t I bt d
Dy "exct r TR FBish6n 5 £ e BHERE the (et aterAliabtaimed in
ViheCdechhi 58 Wik IC PSS cérh ohﬁdw Ak adnaY S ark %@1?35 than

fornmed material obtained by dropping or Connect
e%%mm&mbb"ﬂ?nﬂ(l enlessterial; a nethod in which any

o e YL bR e o i ob %ﬁ%ﬁ&ﬁlrﬁp second
Feh 3eh EKE DR o RRBald ) A€ BoPpaRIGAR YHIGA, Bfingluce

dorpmample,(dimethsd iin h&ﬁtli fth@ @ohﬂ@ﬁﬁupoﬁhﬂ i i§p1aced on the
rticularly preferable. 46]

Con{ﬁiaﬁ#&g%rﬁﬂg?ﬁ%oﬂl‘f lf)% thgef@m:eldtmatqnﬂmléqbtax@d by droppmg the
ek 1€ KOO o E ), R 5 3 SRR e s

mﬂlnommIBﬁOhsvbmeﬂlm flenpetall plate bﬁbatet@&ﬁ?ckﬁﬁh@fo&ﬁie%

of 100/ m nute |n a dlfferent| al scanning cal ori neter
("Eﬁ@"ﬂ?ﬂ"& obtent inaterisl izsaddedl @ metlmd in

Yk, DN by B s e

d:lgxrdmppmg blycorme%tivég} &ﬁﬁﬂﬁ%‘m@nﬁlﬁen(ﬁgz%?ﬂa%&hod in

éﬁgﬁ#’l zer Legl stered tradenark
ofhe aboyeymentiene d]prtboelde)‘e&mge senudtaeedusly

5§%rm'glae M%é&& article size referred herei n neans

a 50%par Icle’Srze 22 (nmedian size) when a particle

sei ze ﬂlhetum@ﬂgmmhémnﬁﬂrﬁ lBY th® iRrRidrPR8
dif.fraction particle_ size gpstrl but | éﬁlc]neasﬁrmcludesacasem

Fich the formadmaseral s bnoughs intd crertapiawithoihe aﬂﬂf:coxﬁpound
B! 5% ilflstPaity aBve, and this contacting method is particularly
preferable.

[0046]

The solid compound (1) used in the third step includes, for example,
crystalline powder of compound (1), particularly powder having an
endotherm peak at 110 to 130°C when the temperature is elevated at a rate
of 10°C/minute in a differential scanning calorimeter (DSC), and having an
average particle size of 10 um 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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[0047] In the third step, the solid compound (1) is

mxed wwth the forned material obtained in the second
step in an anount of preferably 1 to 20% by weight,

and nore preferably 5 to 10% by wei ght, based on 100%

by weight of the fornmed material. The anount of the
solid conpound (1) of 5% by weight or nore is

preferabl e, because the crystallization is pronoted,
dmédidhsizeradieh Dpaiitleckirelighihefioh ‘?&éqs‘u‘i-e&!t?%smg a laser
preferabl e because dusting tends to be inhibifed.

opyieartiche size) distribwiion measpringidéviye ishinthgvatsed from the
t _cont.aj ned in.the i xture of the formed materi al
0 eéi%r?rélé’aenﬂﬁﬁé“ﬁﬁ‘-‘f‘a°§?§6T%W&-the solid conpound
(@047]t he occurrence of dusting can be inhibited by
removing the solid conpound fromthe system by using

a si evi the thivd step.cthe] phidogonmpeund (1) is meixedwwithahe formed

4 i thi t [ f bl t t '
SO a5 e €8 s Bt B B
(Eight, esd hbRNprefbraly &) 19% Iy weihR! haedl i 16046y WRight of

‘a cooling step"). The cooli'ng tenperature, T
the formedbmaterjakt €Phé ammetterf bk wolid chinpoandafiy ef 5B
by. jthe fornmula (.11): 5<T2--Tﬁ-30 (tIIJ).,Th_e cooling
the g , and

ML O PEe 1speeterabils, hecanise the Grystailization s remage
ﬂ{@%o%ttobqoﬁz@limé%%é bl dess i&gléol' f%b?éé?ééﬂt{)s}e;dl*sr ! tends

cool i ng tenperature re than s p era
tthbe inhiditedi nt of productivity, and the cooling
E@g@grature |l ess than (T1-30)Cis also preferable

se the shape can be mai ntai ned upon cooling. The

cool i NWHdhera 154t rdol (MRTy [ £, :
preferable t g'r E égg Stoﬁg' ‘%ﬁt’aeaﬁ{pdegle)lt%%h%?s @B]ﬂ%%l{rtaﬁed in the
maxiarenfsbe fomhed afdterial bbtdiaefen ahytRirdestepemd tHiesolid
above-ﬁﬁ)i Eged t enper aét“ci e range fromthe viewpoint
R o pecurTenca of dusting can be inhibited by removing the
solid compound from the system by using a sieve, or the like.

[0049]

Further, the mixture obtained in the third step is preferably treated

in a step in which the mixture is cooled at a temperature (T3) less than T;°C
(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, T:°C is more preferably within the range
shown by the foxmula (III)":

10<T2<Ti-40 (L)'

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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[00501 In the second step, when the nolten conpound
(1) is connectively extruded to forma bar, plate or
the like, the bar, plate or the like is pulverized in
a known nethod before, during or after the third step
and if necessary the obtained particles are

si ze-sel ected, whereby desired particles can be nade.
Exanpl es of the method for pulverizing the bar, plate

%ﬂiﬂ&ﬂkﬁ&q‘orqml{ﬁfﬂio&? ﬂpﬁn?]édi ?a??etrq;ﬁg 1:&191r perature reaches

pul verizing it usin
rtxhlel aoveanentibred témpefatanp |raﬁg9 Eramh ehmaidwbxﬁe of formation of
ﬁyﬂ§elect|ng include, for exanple, a nethod in
& he bar is cut into flakes through a strip
E g] ator, a method in which the plate is pulverized
through a breaker roller to give irregularly-shaped

pi eces Iarthetseeyndstem) ads@ith iruligh @brﬁ?j awRl (P1Y cbﬂﬁectwely
l'ike. c{zoo 11 In an enbodi ment in whi t he granul ar
exipidad o omabapmlﬁﬁepr the likieethenbanrilate aoth likess

S En AT Mfoon, bERBA BRRE, Nirinkt X e Wheshira ptep and i

lmésmsr,thé@bt@ﬁ@ dticles HeXiSES IéetH?I ' .
ste in \Nhl ch 99. gmto 800% by wei gﬁt of 't ﬁglé%#p@?lfgg%mﬂ%

can ade1 to 20% by wei ght of the corrpound (2),

ot e RRPIA® pEFut RiABod Jor hUFFERDE R bipilake or the like

B’ﬁéﬁ.ﬁlcﬁ]ly ohélaids %dmbfhéd‘ﬁ)ﬂﬁllﬁrbﬂ[ﬂld%gﬁnﬁ asﬂithﬁh% rollek Using a

gﬁve partl cles, and the I'lke e specl
eakergrollespandithedike, for exanple, a nethod in which

th dt d, (2 d th
ot ght ERapes gt of methSa RO RO b eI e uden forerarapte, a
nfethedtindviieh3hk YRSE @ht‘ix?toe%él?é th%ou 21 %J}%gtggﬁ}r a

nelting point of the conmpoun sp ci%

an twhigh ghe pls@Gs mdderivéed tleﬁ)ug\h 4 bré’ﬂdr vollerx 3o i
e like.

1 he co und (1) and the conpound
ar e pr ebp%lb%?‘vp?ﬁeﬁ‘é%a{‘ By are PRasashtronehar siewacan
[ogsa] before they are added in a vessel, and then they

are nolten; a
In an embodiment in which the granular stabilizer for a polymer of

the invention comprises the compound (2), the process for producing the
granular stabilizer for a pelymer of the invention mcludes, for example, a
process comprising a melting step in which 999 to 80% by weight of the
compound (1) and 0.1 to 20% by weight of the compound (2), based on 100%
by weight of the composition are melted; and a forming step in which the
molten material obtained in the melting step is solidified to give particles,
and the like.
[0052]

The specific melting step includes, for example, a method in which
the compound (1) and the compound (2) are mixed in the weight 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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met hod in which the conmpound (2) having a | ower
nmelting point is previously heated and stirred to
nmelt it, to which the conmpound (1) is added, and they
are nolten, and the like. [00531 For the form ng step,
a method in which the nolten material obtained in the
nmelting step is sprayed or dropped in the shape of a
droplet on, for exanple, a board, preferably a heat

b .st ajinl . st eel te,
e, BOABEE oL i e oo
gpakcitie cmhpyund@rmreasreofodsheniTrRb ¢RrdpH Hi‘s%%??&ﬁ&%r, and

i ich the_ nolten material obtained1n the nefting
§F%Eﬂﬁe&%‘9’@pﬁw aneddedint yessel pand then dhopi amp tidhen; a
hSBol ' terial i,s filled in a

Rol 1 d Pgls Vw%iﬁgn%\l%}tog?é J“E{BR@ Hayne grlawsr &?épn&p%é 1S
Preapusiychédted anid dtirrdd @pReat it, 16 WAlcRT ke,

Her.e, the Rol |l drop granul at%}éi’pgfvgéﬁtﬁghgﬁgﬂﬁogﬁgrg‘jls added,
Aldithgy s2g amelfen, andtha likg. drum with protrusions, and

hanismin which a nolten material is scraped by
the tips of the protrusions, and the nolten materi al

scr apeHor thelfapgiag $28p, ¢ i i al farce
bt ai n(gd by rotat iéoné]%]z‘_aa Bt‘ﬁg%‘g%?ﬁ%g%%ﬁg%motenal
?W‘f " g e fing phep Rosmiayedhgrdophed 65 shé Shape bPa droplet
i NQy USU a .cylindrical part w
%{?E,e%a Hple. LRo%el BFelerable ahedt rachangeabloplatbeuch as a
spinless stal phite! whidhd ' i i n which the
nol ten, mat e?i al 1 d?%ggggg?%gﬁﬁzﬂﬁgﬂ%sc ¢ geopted.

| at e.“Rectipeally expmplles bfythe wicthed d%in whi
,Egji%e BN o0y, Jusi 15‘/tht:wla:e_ Rot o%l_grrﬂrlnﬂ%rqgﬁﬁﬁﬁatorswhmh the
100 f pngftal obtansed 1p thé molting, step-iexirhpned dot exidls from a
pping tuloal i e af .aboup 0.to 60C
ol feWp%?gzig‘%E‘? Phich SBEM Sftoudl thiled ips Ralldrop
i& Aot@oem grantibetor iokeh i : t
m%@&n%ﬁﬁnéﬁg L air or the IFE%:%’ g%gﬁﬁfééggs?ggbea

pl ates €00 h water or the like, stainless steel

pl at eHe@@,ot}@degfbpc&qnuggforgrrefer%etol i ke, . and the I|ike.

. . granulators having usually a
rotating drum with Protrusions, and a mechanism in which a molten

material is scraped by the tips of the protrusions, and the molten material
scraped is dropped on a plate with centrifugal force obtained by rotation of
the rotating drum and/or force of gravity.

The Rotoform granulators refer to granulators having usually a
cylindrical part with holes, a molten material being held inside of the
cylindrical part, and having a mechanism in which the molten material is
dropped from the holes on the plate.

It is particularly preferable to drop the molten material by using the
Rotoform granulators,
[0054]

The plate is usually a heat-exchangeable plate which is cooled to a
temperature of about 0 to 60°C, and the plate includes stainless steel belts
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The surface of the plate on which the nolten materi al
is dropped is wusually flat and snooth. Wen the belt
is used as the plate, the nolten nmaterial nay be

cool ed while noving the belt, and when the
solidification is performed on a stationary plate,
the solidified material may be taken out fromthe
plate after the solidification. In the present

SBYE S w bl AR, SEOTIER deellheliy'Borda SBh eial i or the
Atk svaiblégs Aeel SIAPR ol wie'date ok ﬁlenﬁi;& ! Jlgﬂﬁgés{‘éteel

of the co ound (1) 100C) in a short time suc

B cogledewithderol givier thenlike.sand thee likeol i ng. [ 00551
h f f th
Tvent 1ol ShERElE e Bate pf e 2h¥ Faolsen maemad is dropped is

fusalay flatofid smodtlsc, an approxi mate sphere, an
approxijypt e hem sphere, or the |ike. The granul ar

st abi | i¥hen the eh:lspupgimrthlerplat\ze thbamﬁitéxi néat@drisl m#Pbe

h
OOIEHNETHG Fn e Belrg SnAvhen ea %ﬁ@gcamaﬁgégrngrﬁ%% ona
ok, 5431504y

er 4hgsplidifinatiopher i cal particles are obtained

becaus? %ﬁe nol t n mat eri al becones flat due to its
own wei'y tlﬁlée niion, thergramabar ¢comapesition wsually can be

ol ticl
i A S P Y

temperature sangeof (a mekting PEntof the cd q
t he art| cle gl ze is frg%fo%ﬂrﬁ% SR () in a short

Qﬁ‘?%ﬁ@eﬁﬁﬁw F seqanghs tonk) manvtesraftéir anlinge

poosppoi nt of dispersibility in a t hernopl astic
pol ymer, when the stabilizers are in the shape of a

T L i o e e

, phere, an
EoE e e et e how
polvner in sshape of palistTan proffinh Y §IHdR0 N3 Spfroximate
hemisphere can he obtained by dropping the molten material comprising
compound (1). When the particle size is small, spherical particles are
obtained, and when the size is larger, hemispherical particles are obtained
because the molten material becomes flat due to its own weight.

When 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 parﬁcle 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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wei ght of one particle of the granular stabilizer for
a polynmer of, for exanple 1 ng to 25 ny, preferably 5
ng to 25 ny, and nore preferably 6 ng to 20 ng. The
wei ghts within the above-nentioned range are
preferable, because dusting is inhibited, and there
is a tendency that the particles are difficult to

aggl onerate with each other To control the weight of

t r | ymer, when the
HLF% Mtegérraa |s°ndriop goﬁ?r?iuﬁg the dropping tube in

t[095$]ol idification step, an anmount of the dropping
nolten naterial may be adjusted by adjusting a size
of hol dhe erantﬁebgtalthsﬁhze armﬂymrer whthke imtentimohavea

SHEBhe B8R pPglS e el uabiper Bor  olyder phdor example
[ migrto S R, gs&yfebsb@da uig ffi25 ?ﬁEj ngg ‘g)reﬁ%ﬁ’l&{g(f %He%to 20 mg.

granul ator 1s used t he amount of
nﬁ't?’@r‘lvﬁllg htagithis therahayeteentin edi; Jrarnge agepreﬂeiﬂ)lef because

(e kR i e Atep cvihatabemasiipies ave difficul

whggrmlra@em%egqlroméf cation step, the extruded
solidified material in the shape of a plate or bar

nay beTQlPPnél‘Olrﬂ}E wemghtedf o gimiulhh stgh;ﬂgﬁsfoaraepdyyh{grnwhen
{11 Q ove Pi ght raﬂ [ 0057] . The granul ar
abid ezrﬁn? r“%‘Fg @ dropping tyhedn ahe solidification
steyS tal 4rh
steﬁ’?;. P A 0aups M tfmpild Sottc ntdIErd] AHYL RS Adinsted by
e e gty of (Mehliah nialehidlhhll e like,
e c n en e tenperature is
g&?lev atpgg%gi&é’ @gg’“g? Orﬁ)éﬁﬂﬁ rff emomma Od’ ithé enalben miaterial
srapped d
ﬁavgﬁan gﬁggﬁ%{% ﬁr)%al&raw%c’ﬁ@ ‘i‘i(?‘i‘i)wi‘ﬁ!}éhe

ewanylatonisansed, abhilanzdnst 6Mhe3dﬂ% Pi’z{%fno%f tdpllﬁ%&enal

' t] 27 .| dust : d
SR YR el o7 adiisbive sl sdilen avistosftyootsteanolten

metiridD, HdhthagiRent ane, hexane, cycl opentane, or
cydohexane while dusting hardly occurs, and then the

sol ut i¥Shendhemoliex atatiegiad is connectively extruded in the
solidification step, the extruded, solidified material in the shape of a plate or
bar may be cut or pulverized so that the pieces are within the
above-mentioned weight range.
[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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thernopl astic polynmer. In addition, even if the
stabilizers are stored for a |ong period of tineg,

bl ocki ng (aggl onerati on) does not occur, in other
words, bl ocking resistance is good. Further, when the
granul ar stabilizer for a polynmer of the invention 1is
added to a thernopl astic pol yner such as pol ypropyl ene
durrng nel t - kneading, t he granular stabilizer for a

Com,(gﬁﬁ A tap% ;}Jel i}e ?l?%iﬁstpgl 2 tg]cgpli)g dissolved in a

(MyidY 5&irbon &4 divirh shBH a%rxﬁali'r%ﬁé Eé)é?ﬂel b}ﬁhpéﬁta'n@ bf‘@yclohexane
shaEe of a particle. The dispersibiflities of

dneting haxdly mremrpbth@ tiny solﬁmnesamber ardderdeto a

AL P SRR L BRI O TP AR BTy e Wi for o
16e¢ ferbaf time %maﬁhgqgg@m‘méﬂa%n@ AGBE ndt Bgcurt Bf other words,
powdery conpound (1) or a thernopl astic pol yner

g reoatasiseas gedd. by separat el y addi ng the

oy Rttt Sfhen HEe GORAN Sratihedrod wﬂer %‘%rqr?tée irivention
%a&&édﬂﬁo thhbi“ﬁobthps’ﬂé%lﬁﬁﬁek GuPR 'aré'@m

pol ypropyl ene resins such as an ethylene- propyT
Uﬁ)mzerhng; ¢hy egrh;xhhmastabﬂms f¢ha gblxtams exhyibits excellent

?ﬁﬁ/ ﬁﬁ’hﬁyﬁﬁléé ?‘%"E Ygt‘{j?‘?‘%ﬁl")% %ﬁ%@ggﬁﬁfm 3 pglymer,

eben if tH&Eéman%lﬂbeb)Hlﬁf‘éFﬁ'lﬁ tne'smgre of%'beﬁ&{aé enpgt hyl

acryl ate copol yner, [ ene-Vinyl "acetat’e

dinpersibilitiepof the gmmpmnd K)BI arsd theecompoahd 42) if present in the
gﬁ%ﬁgﬁ gﬁ %@é\sﬁﬁé}?gmeg ﬁ&pyﬁé%ogeaérgyaluﬁs}é rtlelgeszelmeags the

afdi:ﬁék'ﬁﬁﬂiﬁéé drebP ?rﬂﬁeﬁ{l ﬁ@ﬁ{; g:%@ﬁjnxp%mpgsﬁl%% éo%pnsmg

acrylic rubber-acrylonitr ne copory _
tlee powdety corepohhdi(lhat & dhexmbplektiy polyem st ¥612P6sition obtained

by Rep s e sopgRatid O @nd e mbmant Ghdo 2
ai&rﬁ[dﬂlﬁifﬁéjpbw an %9&1%"1&11%}4?.}{%2&(2{ 8ftare

vinylidene c I'C resrn an 28
| ene- vi nyl al cohol copolyner a fluorocarbon

resin, ol yacet al , ted _pol yphenyl ene-ether

resin, E &W@W |°§ Fﬁe ghﬁlnlfm,larfé@ palymer inpledepolypropylene
%ﬁ%ﬁﬁ(ﬁ??s Ba! stBFicie-fiopyikhd dodolyigiP! €. pol yethylene
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(a-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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pol ybutyrene terephthal ate, and the |ike),

pol ycar bonate, polyacrylate, polysulfone, polyether

et her ketone, polyether sul fone, an aromatic pol yester
resin, a di-allylphthal ate prepolynmer, a silicone
resin, 1,2-polybutadiene, polyisoprene, a

but adi ene/ acrylonitrile copol yner, an ethyl ene-net hyl
met hacryl ate copol yner, and the |ike. Anbng these, the

33y ERewRECalehBol o iekrs fbremebem resinp polacetads a grafied
tﬂ&yﬁh&ﬂﬂﬁlé SN %gﬁlﬁ@pehiy ehe: dlg l}glﬂélhg lﬁuﬂ'traghaene,

pol ypropyl ene resins, rrle-

E’(, pobredtet iwsama (fori badmgm@ pobvsthieiry ﬁeréﬁl@tlTalate,
ene

¥ %P%Efgﬁr &ALt Lk RLvsarbdnarer DolhcrHAte
g)(r%;/st ffon ngmgQER%y LT kBl SRE n%étilb? Bhitnd "Gl YSRate polyester

ene honopdl
p‘e&py hahelbiphtlealate pmtmlymeﬁ,oé yilizbne r@sm 1,2-polybutadiene,

Bolinsigecs a@«'@@%&é@%@%&gﬁm ancafhylene-methyl
E'Sé%%éf*ﬂ%‘r%e? ol Bk PRE P4 BG, CARRERE thtte, Rk bolRErRgne

resipsj solpgropyleny resias and ﬁ)lﬁ&&%ﬁ(é@érecﬂﬁﬁﬂgﬂg preferable
Brop yl ene, and et hyl ene and/ or ol efi'n, and
pranse ofdbeir gopd f%npngwmessabﬂm; amd thipolypropylene resins,

ysed t he her nopl. asti.c
p%ﬁ%ﬁﬁ% ﬁg?a %%ﬂsﬁn@n"@ G@W pyrgredutadicae,
aspalymers hie espﬁméll@piiéfeifﬂﬂ%. kinds thereof. [0062] The
fin refers to usually an a-olefin having 4 to 12

n atons, and includes, for exan‘pl e, 1-butene,
1- pent ene 4- et h ent e 1- oct ene,
1- deceﬁg?e d‘& rhtﬂgp{q‘qyéenedmfl% po Di&ﬁe&ﬁ%ntmg a
dtrachaad uaiedaBved Bioad 9&‘@}%"1@!1& Z&(i (93%1: ﬁ_gg ?des a

8‘3!' | ene- a- oI efin random copol ymer i nc
& € pyop (Enepdlyhlﬂrea@rbpﬂténmelhmﬂn}erﬁndom copolymer,

d
Qia%}yghgﬂg o IABNE MG dol copolymer, a propylene-ethylene-o-olefin

copolymer, and a polypropylene block copolymer composed of a propylene

homopolymer component or a copolymer component mainly comp rising
propylene and a copolymer compound of propylene, and ethylene and/or
c-olefin, and the like.

[0061]

In the present invention, when a polypropylene resin is used as the
thermoplastie polymer, the polypropylene resin may be used alone or as a
mixture of two or more kinds thereof.

[0062]

The a-olefin refers to usually an a-olefin having 4 to 12 carbon
atoms, and includes, for example, 1-butene, 1-pentene, 1-hexene,
4-methyl-1-penten§, 1-octene, 1-decene, and the like, and 1-butene, 1-hexene

and 1-octene are maore preferable.
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copol ynmer, a propyl ene-1|-octene random copol yner, and

the like. [0064] The propyl ene-ethyl ene-a-olefin

copol yrmer includes, for exanple, a

propyl ene- et hyl ene- | - but ene copol yner, a

propyl ene- et hyl ene-I| - hexene copolyner, a

propyl ene- et hyl ene- 1- oct ene copol yner, and the |ike.

[0065] In the pol ypropyl ene bl ock copol yner conposed

qﬁogﬂpropylene honopol ymer conponent or a copol yner

conponent mainly conprising propylene, and a

copol yfiitre mmlmﬁﬂ&-dléﬁﬂ&'Qﬁ&bﬁ%poﬂfiﬁelfﬂbﬁ&&e,f@f‘gfi%ple, a
ng

a-olefin, the copol&/rrer conmponent rai nly conpri si
eaAd-butanegrandont copalymaey) @ prapylenpyl-haxerst rosh duvin

r.co ent, ropyl.ene-| - hut ene copol ymer
SopE i 2 P&ﬁ%@“&%ﬁ?ﬁﬁ%ﬁe‘%ﬂﬂ&%?msﬁowme tike:
¢oogidnent ; and the copol yner conponent of propyl ene,
and ethylene and/or a-olefin includes, for exanple, a

pr opy| dhe-rronylesecethybone-grdefin copayanir inaludes, for example, a
a

lL.ene-et:hyl ene-| - but ene copol ymer conponent,

BrORFARE ERYe T fatensecnainliehcr Jrrmlovpandnoe- Ihexene
PPy hRRea Phr -athi 0 Nty a
fr% e PG et R G B8 Lo MR & RS e
0068dxene copol ymer conponent, a propyl ene- 1- oct ene
copol y h &9 onent., an he |i ke. The content of the
et hyl eﬁ he RPlspropdene bleg ¢PRebymey camposerkof apvopylene
BbaBolvind ,&p&gg t_of pr l.ene, and. .
et hy gr@m{% or a-ﬂ(;tlr%;? ﬁ&?dswﬁlgggpwaﬁea UHLY COMPIISIHE

Propitenshtand D ol yitiee coalpbvenn Yk BESHNLRE KartPBAUMBEL and/or
&'ﬁﬁli}ﬁﬁwﬁ ropyl ene honopol yner conponent “of a
C @Bﬁ’é&’h@g@mﬁwﬁly @@tlﬂm @mxg'll Slpgmgﬂﬁlﬁalﬁdhﬁies,
) ) . risin ro ene, and et ene
fﬁnﬁ?lﬂ%‘“ﬂr ii@f%ﬁﬂ At EREBhe 2p R sompagient, a ©
nenbbet 1¥in@e I -1-
“;”gp one) - (or ooyl e o e aeArand ¢ Brdbylene.t hexene
EP ﬁ‘i’re‘f? P‘(‘g"frﬁp?}l@ﬁbﬁ@phylm-¢ompmmm;)ofbjrﬁpjﬂene, and
e - ;
( pfl(?py {mgwdé?la? olefin includes, for example,aprapyleneethylene

coplymereromponent, a propylene-ethylene-1-butene copolymer component

2

a propylene-ethylene-1-hexene copolymer component, a
propylene-ethylene- 1-octene copolymer component, a propylene-1-butene
copolymer component, a propylene-1-hexene copolymer component, 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 o-olefin 15 usually from 0.01 to
20% by weight.

[0066]

The polyp_ropylene block copolymer. composed of a prepylene

homopelymer component or a copolymer component mainly comprising
propylene and a copolymer component comprising propylene, and ethylene

and/or a-olefin includes, for example, a propylene-ethylene block copolymer,
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(propyl ene) - (propyl ene-1- but ene) bl ock copol yner, a
(propyl ene) - (propyl ene- 1- hexene) bl ock copol yner, a
(propyl ene- et hyl ene) - (propyl ene- et hyl ene- 1 - but ene)
bl ock copol yner, a

(propyl ene- et hyl ene) - (propyl ene-et hyl ene- 1-hexene)
bl ock copol yner, a

(propyl ene- et hyl ene) - (propyl ene-1-but ene) bl ock

Coﬁ’or:é?wge%?)'&*??ﬁé%'e‘ibd’r‘%ﬁ)bm qopﬂb&l@%)a bl ock
dpﬁsﬁwleﬁ& (paopﬂ@hemth?mieh butene) hlock copolymer, a

but ene opyl ene- et hyl ene t%‘? cop il %%
((pmpglme)e&mnxheeae)thyhmpyhenene)tmwe a@aymea e)
?h?‘@*&?@%"%’ﬂ#@ﬁe‘) bﬁﬁ”&g@%"@@iﬁ@@h@ 1- hexene)
k(bﬁilﬁflélﬁ’é)%!‘ ené-1- hexene) ﬂockc P‘%’GPS 53 bl ock

& | ene-| - tene (propyl ene-
}sylm ethylegpr pﬂmeadthym)wm&wltﬂﬂﬁc dopg Iy RIE) a

RS RTER: Gonuiensrestylonces ?xggené).”wic'}iefﬂﬁiill a
‘(ﬁﬁptym@ié@ﬂiﬁéﬁ JC(PE@MQEF 1-b08 egﬁt | | | n %I ene

onDpo yner, YDfODﬁ
gifhgdem)dpybmdeanﬁﬁ&%ﬂ@)ﬂockc

B SR b zip;ﬂmz;::?fﬁif’f‘; s
Epj#’é’%%%f gb‘jﬁfﬁ%;p@w%%s@iﬁgl%aeéﬁﬁu?wibﬁ’ "’”p% lymer, a
u ne 6] exaﬁ
@E*"%%I?E%?E?er 9 ’*%%%%%?%gf Hegkson Shramen, i thedike.
063l ymer of the invention usual |y may be bl ended
wi th the.thernoplastic polynmer in an anmount of 2 parts

tg% hme‘PEﬁ#;S RFesenisiqvention, cwhcenovchI . ngﬁlypr?%:émﬁ 88Uin 8l ukbe as
ehePl
boShERROPRISHE ROVHIT. the GRERIGS mﬂea@ﬁwm@me" and the
pahuopyisncdock eqslyhies Snibbsbatr a Heotblelly 300, 4
c%en ?n 2 parts by weight, pr ef
posaf pr B)Fogg}yigmr (ﬁlmmmnhtmamlgm@m;fnmgérﬂmﬁylene and a
r e.anpunt i s arts wel
cilﬁlgggﬂieg é:cﬁﬁfo‘ﬁeﬁt’ cé(mbnsmg propylene, anpd ethyler%e and/or o oleﬁn
havmg 4 to 12 carbon atoms are preferable. The polypropylene block
copalymer 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 g 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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a bl eedi ng phenonenon in which the stabilizer is bled
on the surface of the thernoplastic polyner
conmposition desirably tends to be inhibited. Exanple
(0069] The present invention will be described in
nore detail by nmeans of Exanples and Conparative
Exanpl es, but the present inventionis not Ilimted
thereto. [0070] In the follomﬁng exanples and

FRE BB S BTIe S a0 B R B R Sehd i notmgrthan 2 parts

I f
W‘ngﬁ?ﬂe ?iéfe@é’fﬂ‘j lﬁitqf-?% ﬂgagfirl] :031 I%_% l{;ﬁ&zSISé’hecdaxf&(}n@tsmoﬁe than 1

cﬂﬁrﬁch]’nﬁel(gb)t Hrefecably ﬂmmlnbuat ot Epéah’&ﬂey mig}aror less, because

ti;oes ,referred.to_as

35 PTLALES pntSemenat n gRih sBe St liser in bloel omgthe gurface of the
Z*%E%?ﬁﬁi“fde‘?%?'°3%ﬂ°§£%H%%Mﬁﬁ%o eds tp e RlhiEgd,
deampledant having a nelting point of 49 to 54C0),

g Q ryl-3,3 -th| odi pr opi onat e (herel nafter sonetines

€ ed to as acorrpound(iii) a sul fur

22 E Iag):’[?/lf@% e@@H ydr oX %‘t"?’“ gl gﬁPe‘ltl bﬁg?{if%f%gl by means of

Fopnplestand ﬂenmmaﬁtre Exaepks] H@ﬁtHee{)?és@ﬁg 1ﬁ\%1ﬁf0n ﬁ'.:, not

0 a phenol antioxidant, |rganox
WEH tg ’(aetPegl stered trademark of C| ba Speci al ty
fderojcal s, having a nelting point of 55C). The
properties of granular stabili zers for a polynmer were

nmeasur &l the fellevisguatetples de ¢ éﬂamﬁﬂsoﬁg hng
ReS| st aac(ikTest) A granul ar st abi |zer for a poly
ighed, and it was 32 put in a cyli ndr| cal

QQ&?W&?QK fdf? Wé)legﬁff i onapﬁ?hf@f % g ﬁ@en%gi%btegaggcrylate
T b Rt 5
ereinafter sometimes
referred to as "a compound @)", an antistatic agent having a melting point of
65 to 70°C), dimyristyl-3,3"thiodipropionate (hereinafier sometimes referred
to as "a compound (ii)", a sulfur antioxidant having a melting point of 49 to
54°C), distearyl-3,3'-th.iodipr0pi0n ate (hereinafter sometimes referred to as
"a compound (iii)", a sulfur antioxidant having a melting point of 65 to 67°C)
or octadecyl-3-(4~hydroxy-3,5-di-t-buty1phenyl) propionate (hereinafter
sometimes referred to as "a compound (iv)", a phenol antioxidant, Irganox
1076 which is a registered trademark of Ciba Specialty Chemieals, 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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and then it was returned to roomtenperature (about

25C). After the pressure was renoved fromthe case,
the bl ocking state of the granular stabilizer for a
pol ymer was eval uated. Good: The granul ar stabilizer
for a polyner was not aggl onerated, and it

spont aneously returned to the original state when it
was taken out fromthe case. Poor: The granul ar

TP SR MBS AR IRA 8 P20t i o

fld{g bémghmafgut §al g/cﬁ?i £) ThBeasd waisnadirttaswed Bi a
stabilizer for a polyner was nmeasured with a slide
rs%tai

é‘aﬁr{é@?taﬁgr@w °Coﬁnt1%a jragispiane of §0% fex 7 days as it was,

AR AR e (el 1 R (PR NBROG E2 5 L AR the
Bﬁéﬁﬂ&e wieréaaoFedBIEUTIRTENe, PhO BRI S YBite rof@ﬁ@??éh&ﬁr

tinmes per each sanple, and the average val ues a

a@tblhwﬁsaapplarmercwwsval@a@eddt h) and a height.

073 Met hod f,0¢ . Me ht of One,Pertigcle
GO0 ThelefAntian AL 0} « DRLYDRE Maschs FERIPREraeds and it
EpéntieduBRrahAtet 85 1 SRkirA %eaﬂ‘e%h@n 99%%51;@@%“1; from the

measured by using a precisrion balance manufactured by
M\%th er-Toledo International Inc. The sane

rrent ated 20 t. nes h sanple,,. ..
Eranulas stalilizes for Amelymer Wes seqlomprated asitkit did not
AQte.ar stabilizer for a polyner.

h& ¢he lofiinal
0074] (D fferentl aI Scanning Calorinetric Analysis)
enperature of the granular stabilizer for a

B i ot MensitRe dofhnte Sopl asr Ed"fbylﬁff nga o
%LL?;‘?PE 'rogl(tja%%ayaﬁgldéziﬁét%or saer t QR@%Q— ks B845ured 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 was read as a
height. The same measurement procedure was repeated 10 times per each
sample, and the average values are defined as a particle size (width) and a
height.

[0073]

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

One particle of the vbtained 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
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[00751 (Conparative Exanple 1) A four-neck flask

equi pped with a thernoneter, a stirrer, and a
condenser was charged with 494.8 g (1.0 nole) of

2,2 -ethylidenebis(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 noles) of triethyl amne, and the inside of
the vessel was repl aced by nltrogen Then, 107.3 ¢

d‘a Sg%rgg‘eﬂta 9%*!? VES ?Zﬁ?m? b %)e(ﬂ/(fgé Ir%g@?%lﬁ‘g D%gg C) was

sheasedd WY LiSing 2 diffeidntiad @cd&ﬁﬁn@ dall ghffbted (BSC) XDSTCEE0A
was kept at 80C for. 1 hour, and then, 500 g of water

anuﬁm%urembv&mmadﬁu Gorpamationhashed with water at

3@5731/1\6 was separated into two |ayers. The oil [|ayer
S repeatedly washed with water and separated

UWillonp dr3divedERAmphe¢pme neutral, and the oil |ayer was
cooled to 5C Wltl“l) stirring to preC| pitate crystals.

The st |Af¢mgnwdsﬂfa&ktenmpnﬁdmathms exmommeteyaastirrer, and a

hBUERss Whs Raresd with A% RA el Loor 0 Y
Qeaﬂﬁ!ﬁen@’ﬁis@ 6%%915 SSIEGILIR RS E (8.0 M old)VeE ac?ﬁ& Beid,

g of a'white crystalline powdery conpound (1-1) having
a40ﬂag of nchepgennt and 2124C (ZAancleshofiicthybaerinkagndthe inside

ifaheYestvas utpodT by HipBth oRbmRallr o (0 Bdlabot”
PH P HEFot PR hIbHAL 3 Rl pHiSe B Bfe Postel | é?ﬂe

measuri ng device SALD2200, usihg an ion exchang
wainreiwascstisired. aAfterdghe aalidition wis finished; the m1xture was kept

CRAHER s S B T il P o i o
A PO AU syl 1R 9GRD)  e

rlegeni patfwhieepdarediyngaslesd siflneatéeshd ebpinfe@@iid the layer
s shown in Table 1. Also, the powder was extremnely

d’t%?ﬁ?gneutmbm QIEIW|%a819001¢¢tq)6\/@| avigh §unpomta
Gl 604 S " RN YIRS A
léfpersture, 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 um. 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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melt the conpound, and then the nolten conmpound (1-1)
was dropped on an alum num plate having a tenperature
of 25C, which was cooled to 50Cto give a solidified
material. The solidified material was kept at about
25C for 1.5 hours, and then was heated again in a
dryer having a tenperature of 110C for 5 m nutes. The
compound was taken out fromthe dryer and cooled to

[mto give 2-]
ié%é@%@%ﬁ%xy-s,s-di-t-pentylphenyl)ethyl]-4,6-di-t-pen
tyl pheThe pasrdergtcompourid € - shelpraindd an Ceppparativetlexample 1
hem sphere having a particle size of 3.3 nm ancil o
mesisgheated smdnshxreddn soyvessebuntil the femperatyre roas qIA0SC to

| had ' f ' 6¢
ek R ot nfpdaidehe3 sh otfL bbb nRf (50 oy fPardliicd on an
Rhosih s f1a6 hhdiHea t@apePituirdof 2620 whicls vaBicooledrto 50°C to
for a polymer is shown in Table 1. The granul ar

giwba splidfiedonatenal. y (ke selidified material gvas kept aabout 25°C

O L1, BaR 4PER WS BEsed AT ol oy e LSRG & HempaFature of
300 f%,Eg MphRed THE LompBEnaBYASL MG PR iE Ehel drpiasand

roppe nto an alum num pl ate having a tenperature
eboled @ 25ACipaiasogivd ed at room tenperature (about

B0 o TS £ b Yoo
B BT of gt Bl B PSP 5.5

@ahd1bhbiphy of 20mini. NEHe abtandd ighanilareakbiize? fob& polymer had a
derived froma glass transition

whi.ch
wéi%bté?&%pamﬁle@faﬁﬁomm afne Koy Realrahk206°C. The

il of e bt fisiothBeR B U e FRRAIALSERIER): 3] a polymer
Tabhéwd in Tiblg nan Thy geinalin stabilided fod a guli iR wakbot dusting,

not. dusti ng, and was easy to be handl ed. [0078] 35
PRy as easypiy be bpadlgs. ght  Endot her m Bl ocki ng

%&.ﬁ]hei ght (ng/particle) peak resistance

(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) uniil 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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(m) (C) Exanple 1 3.3/2 16.2 120.5 Good Conparative
65.0 pn* <1.0 120.5 Good Exanple 1 Reference 3.6/2.2
15.5 20.6 Poor Exanple 1 "Median size according to

| aser diffraction particle size distribution

measur enent [0079] (Exanple 2) The conpound (1-1)
obt ai ned in Conparative Exanple | was heated and
stirred at 140C to give a nolten conmpound (1.1). After
qﬁgbkai e nolten material was dropped on an al um num
pl a oh which the conpound (1.1) obtained in

fonparalive [gile 1 waf whightd UNdEEndotiebed Bleeking
¢of 110C, ovgr which 54.9 of the cojpound (1.1)
¢bt ai ned i n |Gizatheighitye &mréide) apri nkl garesistance
ESubsequentIy,( i tywas kepf{ at 110C fo o@ m nut ¢s, and
¢ooled it at P’&B?nterrper it ure (about (2 2:) to gilve a
I @1 (Igha/g n. the $H@RE O an ppayg gXi nat E’g}ood
hem sphere having a partjcle size of] 3. mm and a
h€lopipareitive. |55 unThe oblailed gr anu| B20.5t abi | i| Tagodf or
Iﬁg{ol ymer hHad a wei ght ¢f one partitl e of 15.9 ny,
amplerddotlher m peak at [120.5C.  Then, the bl ¢ckin

Sl alilbe vglsS PET TP . TS CRRH) HUTTU WA g 101
UIS{;? ?rﬁgcgfteﬁﬁlf?eyprodum :lgﬁj and wal® égsy to tgoor
h@xdngsle 11 0G80] (Exanpl ¢ 3) The pr(étedure was
performed id the same napner as in anple 2 éxcept
t hMediam swemocbrdingttiod asanghdifradtiéd payticlet size distribution
Con%)arative Exanpl e 1 which was sprinkl ed over the
nEasHIE&Bbund (1-1) was 36 changed to 27.5 g to give
Jogyep<i mat el y hemi spherical particles having a
particle size of 3.3 nmand a height of 2.1 nm The
dBxampde 2yr anul ar stabilizer for a polyner had a

wei ght ,of one particl f .17 , and an
g ’Iqle compoun kl-lfo tainedfn %%mparative 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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endot herm peak at 120.5C. The results of the dusting
and the block resistance are shown in Table 2. [0081]
(Exanmpl e 4) The procedure was performed in the sane
manner as in Exanple 2 except that the anmount of the
conmpound (1.1) obtained in Conparative Exanple 1

whi ch was sprinkled over the nolten conpound (1-i) was
changed to 5.5 g to give approxi mtely hem spherica

icl i e j 3 .
g3 27 eld ftve BBBEGAnuRt RaRlphericdl bRy having o
fyertitl @ Size 9 3. atin auridh hleigloy of M € Ry t T ecolitailéd Brafular
and an endotherm peak at 120.5C. The results of the

Fitabilizgr dewia pelymep brd & weightof omeparticloohl7.8 mapaed an
3 ef.e Ex I I

Sadohedy neaHclANSTC. THR rEals APROAGHIRLEE LA hlock

treaisthhé SAEuWE if Table @bt ai ned in Conparative

Exanﬂje 1 which was sprinkled over the nolten

c[@ﬂﬁ nd (1-1) was not added to give an approximately

' erhcal particles having a particle size of 3.2
JiRaptpled

hei ght of 2.0 mm The particles, however,

were Verhe pricedupd@ad peifdrm e BIPHY sathe GERPREE s B0 Exadnple 2
al um num pl ate were observed. The obtained_ granul ar

srappt thatrthiecmounbpf/ther carapoundél-ghobtfined én Gomparadive
15. . d had. dot k at 20. ich

Frenele et Mo izl Ry Mir ohOlEG cinapipd v as

9858010185 @ 1914106 6P ARG MATH herBAYLRKicARpaHticeS having a

120C" The results of the dusting and the b
megticlasize of3a3 s amd o heighteof2. 1 po0s3The(dhdhineshgranular

| 37 Th d fornmed h
SAog 0 A PolvARel BA3 & BTt oRgP HELEC el h ABE A1 po
e Rl o (- TheTRnles o Mln 2 lock
(résiE}and® mfe 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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was obtai ned by heating and stirring at 140C was

dr opped under an at nosphere of 25C, and then was
cool ed to give approxi mate hem spherical particles
having a particle size of 3.2 mmand a height of 2.1
mm The particles, however, were very soft, and a
smal | amount of deposits on the alum numplate were
observed. The obtai ned granular stabilizer for a

pol ymer i.ght_ of ' f .

had an %ﬂ%ﬁf%&%ﬁﬁaﬂ? pY &%6&2@ ltﬁ\/\#ngc e&é?llnggxgg? rng;ﬁﬂ{ample 2
tdRept B85t fHeAdtMhh i (BNPEbatiHE] in BEmSSeRIve Bkafiple 1 was not
an_endot herm peak approximately at 120C. The results

cAddaskto thesmiolgnpempavado(lotk bddhemasléen sprapenad{1r Y which

ef ot R Py Seains snf plentl iEl 4816, 5 difhedfinder an
(dtrddsphele 8¢l 2690 Arsd Weﬂ‘@ﬁ%bletﬁi}g]@b Qppréntechetispherical
good "Exanple 3 5 Good VerR/&Good anple 4 1 CGood

Gradicl@ohpeingt a particleisizeyof\BRympoand atheight of 2. loms.i nfhe

Ref erence - (Good Poor Ex | e, 2 Reference,- od _.Poor
BTSN, DOWEYEVEIF YRR AL ey SHIA G Aot of doposits on the
CANRANIH piat%)wéfé sePvall.i OThe bBRAREA 382k ERRRABIlREY for a
Melting Step: A nelting tank was charged with the
quoipouenchadly wanght sfoncparticladf 145 migh andieidyins endotloerm peak
o;t %&6;(3, %ﬂgcht ngi\rrre]aci( Er%ir(le tll\,\e’asgrgs?sagrggsﬁion 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]
[Table 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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145C to give a nolten material. Form ng Step: The
nolten material obtained in the above step was dropped
on a stainless steel plated which was cooled with
cooling water having a tenperature of 30C to give
approxi mately hem spherical granular stabilizer for a
pol ynmer havi ng an average particle size of 5.0 mm an
average height of 1.5 mm and an average particle

Vi giMplefs)13. 6 ng  (granular conposition a). The
ghr{anul ar conxositi on a was not dusting. The particle
{

eliingSitepit A amel tingiomilewas ghakggdsithathe ganpound (Dhamd the
S AP B8 TSI B bt
A0 & givk bR mhfEria. pol ymer (granul ar

conposition b) was obtained in the sane manner as in
Hamping Stepx Thetmboltah rhhtervdiopithinedtinothecthdvieestep was dropped

(0§ FLkos.staR Plagis! o o At oale ool RIS having 2
B L —
[stabilze8 o pobiaebhayvitigphe aferdgepuiitivle s2eRAP.0 nodR, AR

t he sha e_%{ a.a b particle Particle size/height (nmm
Rvsrage heightnid.5 yapgandem ayeragapartcle wveight ol 18.6 me

' v i Ant i - bl ockin .
SpEb i WinRBSH Y, "Fhe BASES Somipoellion B it b0 gusting.
About  Tthepparticle efzedfweigiee b %hﬂ@ﬂxéi‘hﬁ?é:h]@'(DSC analysis) of this
conposition was applied wth a load of 73.6 g/cnR in
£TaBHLATgompesiien ayeneangasied; acordingiartherabovavientioned
Lﬁ?&%r ture of 40C and a noi sture of 80% RH, which was
al' T owe

[0086]
(Example 6)

A granular stabilizer for a polymer (granular compasition 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 ofa | a b

particle

Particle size/height (mm) 5.0/15 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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to stand for one week. The state was visually
observed, and confirnmed whether the particles of the
granul ar conposition agglonmerated with each other or
not. Good: There was no aggl oneration. Somewhat poor:
The aggl onerati on which was col | apsed with an i npact
was observed. Poor: Melting or heavy aggl oneration,
whi ch was not col | apsed even if inpact was applied
t her et AhotRS1PPaAI8S! of tROSHainéEPARI B Ebn{imw&w WAls applied
conposition can be obtained Iin the sane manner in
bad of7@3eh e/andin ahenstmpdamﬂ:e@ai)unesani‘snmlﬂmra chamber
ound, (2 089] . (Fxanple 8) A l.ay .
8 ek oA nad & motshars S0 RH, which sras allowed
T ABhE £6k S3C RRELL el it REDAUALY bibsdrPod Sl 8nfrmed
conpound (2). [0090] (Exanple 9) A-granul ar
ovlngther tthe partinlesof dhe grapdldnconigosition agglomeerated iwith each
e 6 except that the conpound (iii) is used as a
c%ﬁ%g%ﬂ" ¥2). Industrial Applicability [0091] The
I ARl ¢ ol ymer of the present
%}@{ewnt%ﬁé +%\§§%13f§?‘frﬁ3m§nd therefore is easy to be
(Bomalé wehat ﬂOOI\Ni&ie agglomerstion ivchich was g@illipsedrwith an impact was
abilizer for a polyner, conprising a conpound shown
@S?Wé’dforrmla (1): O HOGCGCHCH RL X R
Poor: Melting or heavy agglomeration, which was not collapsed even if

impact was applied thereto, was observed.
[0088]
(Example 7)
A granular composition can be obtained in the same manner as in
Example 6 except that the compound () is used as a compound (2).
[0089]
(Example 8)
A granular composition can be obtained in the same manner as in

Example 6 except that the compound (ii) is used as a compound (2).
[0090]

(Example 9)

A granular composition can be obtained in the same manner as in
Example 6 except thal the compound (ii) is used as a compound (2),
Industrial Applicability
[0091]

The granular stabilizer for a polymer of the present invention is
Jow-dusting and therefore is easy to be handled.
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I / (1) 3 R3 R2 2 wherein Rs 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; R3s each

i ndependently represents a hydrogen atomor an al kyl
group having 1 to 8 carbon atons; and X represents a
single bond, a sulfur atom an oxygen atom an
qﬁh&“@ggﬁngaqyp having 1 to 8 carbon atoms or a

cycl oal kyl' 1 dene group having 5 to 8 carbon atons. 2.

The gr dnulfagraaar Istatslizénforca polynmey, campeising e dompound

k}mm erein ?e granul ar stabilizer for a
For Yﬁ]é% ag(h of 1 ng to 25 ng per particle,

preferably 5 ng to@5 ng per particle. 3. The granul ar
stabiljzer for a _polyner according to claim1l or 2,
Ty 2y the formula (1) is

k1t - pentyl phenyl)ethyl]-4,6-di-t-
gte or
tyI 2- h)[dlr)oxy 5- et hyl benzyl ) - 4- et
: 4. The granul ar stabilizer for a

ingoto claiml1l or 2, conprising 99.9 to
80% by ‘wei ght of "'t he conpound shown by the fornmula (1)
atier@inl RO andRAB\eatkiifilbpéndénh i fiesen shoWpddgengtom, an
formula (2) based on 100% by wei ght of the gr anul ar
Haﬂgmunrh&\@ngdtpc&wmon atons, oy a qyelaalkylareophmeng5 to 8

SehR afind R 8 B Ao et Pyt BESHES gk or an
byl g&%uquvah%as Mo SEabofyRoad; lavld X rephesbard #8imlb®old, a

car bon at oms; each |nde|i)(endently represents a
KyHus géemaaprexygenmtom, an alkylidene group having 1 to 8 carbon

atoms or a cycloalkylidene group having 5 to 8 carbon atoms.

2. The granular stabilizer for a polymer according to claim 1,
wherein the granular stabilizer for a polymer has a weight of 1 mg to 25 mg
per particle, preferably 5 mg to 25 mg per particle.

3. The granular stabilizer for a polymer according to claim 1 or 2,
wherein the compound shown by the formula (1) is
2-[1-(2-hydroxy-3,5-di-t-pentylphenylethyll-4,6-di-t-pentylphenyl acrylate
or 2-t-butyl-6-(3-t-butyl-2-hydroxy-5-methylbenzyl)-4-methylphenyl
acrylate.

4. The granular stabilizer for a polymer according to claim 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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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 carbon atons
or a cycl oal kyli dene group having 5 to 8 carbon at ons,
O(2) R12 CORL wherein 11" is a linear al kyl group
having 1 to 30 carbon atons or a branched al kyl group
having 3 to 60 carbon atons, to the al kyl group may

be bonded a hydroxyl gr@yp, a carboxyl group, an

al koxycar bonyl group hgying 2 to 30 carbon atons, or
an al kyl ©dd bonyl oxy §rop-G&¥+@Qdi2 to 30 carbon

at@ns, ampd a nethyl ene groug contained in the alkyl

gRomy, e alogoxyc hQn Rgroup and the
alkyluarbo vy~ dfoup fay be subéﬁituted by a sulfur
atom ¢r an _pxygen jatom fand R12 i d linear al kyl

ra ¢

s to arbon atons, a branched al kyl
group ha ingR]‘;"tRJ330 carbon atons, or an aral kyl
group haRan 7to ZORé-’ar bon atons, to the al kyl group
or_the aral kyl group may be bonded a hydroxyl group,
avberaipBis apdBis each aldependantiyngpresgnosip hyalrogen atdm, an

TEERh BhRmR i BhaRte abfpera S QaRS Groas hatings o8
tda@bah katbms/ R@ea&]ﬁﬁld@feﬁkiﬁﬁﬂy%agré’s;rxnbtt% ﬁylrydrogen atom or an

al koxycar bonyl group and the a oXy  group
ridkyberapbavingt kto 8\anbehfems;aamwdiXorepzesanty gesingteond, a
he

5, ranul ar stabilizer for. a polyner according t
KR 3 A0 Geden Aorhent. aMkpdidrecrinn hapinRd todf saben
(a&bmisSo i i

oct adec][.y:il “%cl‘(’ilkﬁ@l reggf-r%l,l%-h&‘?ltl%Ett)?lsp%agr]?)?fl)a&%lpsf onat e,

gl yceri n© nonost ear at e,
di myri st QI! 3, 3" -t hi odi propi o{@& ¥ or distearyl -3,

3hthiodi r opi opnat e. 14/he granul ar stabilizer for a
pol ymer cordimg to &ny one of <clains 1 to 5,

k h tabi | i . f I is i
CREREE K O AU A B0 Hiing st b topnen
braachedpliyl igreng haefiig 3RO S0carbon AtICESthd Alkyl group may
géﬁ?&l‘{ﬂc ng a granular stabilizer for a polyner,

drighy 8P, sheawbotsyl ghmpl, annalkaxydgrbonyl group
having 2 to 30 carbon atoms, or an alkylcarbonyloxy group having 2 to 30

carbon atoms, and a methylene group contained in the alkyl 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 greup 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
aralkyl group, the alkoxycarbonyl group and the alkylcarbonyloxy group
may be substituted by a sulfur atom or an oxygen atom.

5. The granular stabilizer for a polymer according to claim 4,
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0 11 -CH=CH2 OHOCR R1Lj X1 j (1) REBR3 22
wherein R s and Res each i ndependently 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
atomor an alkyl group having I to 8 carbon atons;
and X represents a single bond, a sulfur atom an

owheesinafHe Bondvod &k ¥hawa NS BeFPmidY (#is1 to 8 carbon

atons or a cycl oal kylidené group having 5 to 8 carbon

aeatadecyltisiehydreny -3 5rdicebutydphpnyBpmopiendie; glycetimp of
| ti th X the f | 1), which
BohBtarlfs, CBARR- 3 A oo e b e b

S@lsi¢hry1H3N®-thilipRbjiBRatt eri al obtained in the first
step at a tenperature of TIC wherein the TiCis a

t enper d-ur'’Ehe granularstahihizer famnal palyaher derdingofo any one of
heat i nqg ;t lidifjed material, .obtai.ned ip the second
sfﬁe’ﬁﬂs 3&8@ whersin the grmnlzr S?é'?liwﬁé fok; &,pelsgerrisga the shape of
SRk Wisé, gﬁﬁiﬂﬁﬁaﬂzé Ebheﬂg &T%faéﬁ&ﬁhaﬁf hddfi-sphere.
process for prodlcing a granular stabrlizer tor a

pol ymer7. 43 paocemsdbnproedudihgisngranuléie seibilizdreforal pdpmer,

mat eri.al obtained iin.the first stepafd;?‘ solidified at

Forpeng 4 remppund cshomm ky the formpder @)yl a (11): 51
-, Tm 40 (11) in tlhe second step. 9. The process for

pr oduci a granﬂn_gg ﬁ"fﬂ‘ lizer for a polyner
acco_rdl to clai - ,HZNherei n the nolten materi al

in the firstr!
X

(1)

wherein R!s 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
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), which has a
melting point of T,,,°C;

a second step of solidifying the molten material obtained in the first step at
a temperature of T:°C wherein the T1°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 T2°C satisfying the formula (I):

T1<T2<Tm (D

8. The process for producing a granular stabilizer for a polymer
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step is dropped on a plate to be solidified in the
second step. 10. The process for producing a granul ar
stabilizer for a polyner according to any one of
clains 7 to 9, wherein the solidified materi al
obtained in the second step is further heated under an
at nosphere at a tenperature of T2 OC satisfying the
formula (I11): Tm30cT25Tm (I11) in the third step

1&@00?531%3163@%& 7T,Gvhé¥eds VB BeblferDhBiteHAl oBtaAlbl ik She first step
for a thérrer according to any one. of clainms 7 to

15, s at @oteprp eratyreact Tif( satssfgmpthe forohiladIDhe
heat ed e al .obtained in the third step at a
tenpera%rgi’ed#“éég t@n T2C. 12. The process for
PIPEHC s ndl &éﬁ_nm ar stabilizer for a polyner
according to claim1ll, wherein the heated material is

cool ed ¥n d’Ie,‘hﬁ qu]?cmrffm phait;m'ng acgranider E(E&hﬁl?zé}f fof;]a(i)olymer
satisfyin e r a (I1): 5¢cTi<m40 (I1).in the

¢ Bpraing Belafn 7 of Br Shexaihithe meliomensigrial gbsmimedin the first
S ik > QI S d shown
oPlis UESbncPon B M W he ol IR 34 (0 QpSRTRENTS 220

R wherH).n Fheamocess forcprdthicivie pefdanl dystabiiRs40+ & pblymer

gé/dro en atom an al kyl group having 1 to 8 carbon
GREDING, to ARy ene, g rot9p?Hrherein the soB diftes magerial

' ' : ents. a hydrogen
A B0 R SRR R ORGSR o
dretipératprecsfcNi°C eatisfpid getheofeshmuda (HT):f ur atom an
oxygen atgom _an al kyl i dene group having 1 to 8 carbon

at ons m'§06’yé$r5al k{Illene group having 5 to 8 carbon
%%’thﬂlfﬁﬁbﬂ the process conprises:

11. The process for producing a granular stabilizer for a polymer
according to any one of claims 7 to 10, further comprising a fourth step of

cooling the heated material obtained in the third step at a temperature less
than Ty°C.

12.  The process for producing a granular stabilizer for a polymer
according to claim 11, wherein the heated material is cooled under an
atmosphere at a temperature of T\°C satisfying the formula (I1):

5<T1<Tm-40 (ID
in the fourth step.

13. A process for producing a granular stabilizer for a polymer,
comprising a compound shown by the formula (1):

]
OH 0—C~CH=CH,
R1 y R1
(1)
3.3
> R°R R2

wherein Rlsand R2s each independentljr represents a hydrogen atom, an
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a first step of nelting the conpound shown by the
formula (1) having a nelting point of TnC, a second
step of formng the nolten nmaterial obtained in the
first step at a tenperature of TIC satisfying the
formula (1): Ti<Tm(l) and a third step of mxing the
formed material obtained in the second step with the
solid conpound shown by the forrmula (1) at a
gmg@ : 1

umlgﬁ ga ranaltg?adgfltrg ?Ialt(zggfe’ gaogwub ‘Hawngs tod
atarbpmatgnnsoRé$ aach imde;meiemtly tepeesmits arhydntogenaitom or an

oI BFn Revipi 10 Re iawﬁatéﬁé #d Sraesenterd prgle bond. a

e 055, o, S A o

1owas dda cydlealliylidene groapthuving 5tter8 c:hl’b@nsaliomh, wherem the
conpound shown by the fornmula (1) is mxed in an
ANOGHTS MBIIEEE 20% by wei ght based on 100% by wei ght

%ﬁ%&%%@g‘%@?ﬁm progg‘lzc I'ng a grahh‘lgr'l ?ﬂﬂ |)§%mega

fmelttngpbiptef T2€or ding to any one of clains 13 to
nprising a step of cqoling the mxture

15, further |
GhieroRdFIER of g@mgrﬂwsme [tentmatersalnhtamadeinotherfirst step at a
of [ T2<Ti-30 (111). 17.
%@%&ét\g%s%r pro éhf%’m?gﬁ stabilizer for a
pol ymerT <45, ac@pr di ng to any one of clainms 7 to 16,
wherein the conpound shown by the- fornula (1) IS
d1 (2- hydr oxy- 3 5-di -t-pentyl phenyl)ethyl]-4,6-dit-p

?@‘%‘9 BB o BRRETE foPhed materialohiained ingths, sorond sigp with

Rk Fﬁbﬁﬂ)dom[:ﬂﬁm\d Méwn b§- thietBrialild (B ﬁrﬁfﬁfhﬁérature lower than
s'It‘ak():l lizer for a polyner according to any

m

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

Ta50<T1<Tm  (II)
in the second step.

15. The process for producing a granular stabilizer for a polymer
according to claim 13 or 14, wherein, in the third step, the solid compound
shown by the formula (1) 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.

16. The process for producing a granular stabilizer for a polymer
according to any one of claims 13 to 15, further comprising a step of cooling
the mixture obtained in the third step at a temperature of Ts satisfying the
formula (IIT):

5<T<T:-30 (IID).

17. The process for producing a granular stabilizer for a polymer
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one of clains 1 to 6 for thermally stabilizing a
t hernopl astic polyner. 19. A thernoplastic polyner
conmposition, conprising 0.01 to 2 parts by weight of
the granular stabilizer for a polynmer according to any
one of clains 1 to 6 based on 100 parts by wei ght of
a thernopl astic polyner. 46
according to any one of claims 7 to 16, wherein the compound shown by the
formula (1) is
2-[1'(2-hydroxy-3,5-di-t-pentylphcnyl)ethy1]-4,6-di-t-pentylpheliyl acrylate
or 2-t-butyl-6-(3-t-butyl-2-hydroxy-5-methylbenzyl)-4-methylphenyl
acrylate.
18. Use of the granular stabilizer for a polymer according to any
one of claims 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 claims 1 to 6 based on 100 parts by weight of a thermoplastic polymer,
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