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1 GRANULAR COWVPCSI TI ON AND PRODUCTI ON THEREOF

TECHNI CAL FI ELD [0001] 5 The present application has

been filed claimng the Paris Convention priority

based on the Japanese Patent Application No.

2008- 020879 (filed on January 31, 2008), the entire

content of which is herein incorporated by reference.

The present invention relates a granular conposition

10 and a production nethod thereof. BACKGROUND OF THE

| NVENTI @R ANIAIORR FoVAROSHION'BND BERODHAC PRGN THEREOF
conpound represented by 15 the following fornmula (1),

whi ch can be used for inproving the heat stability of

but adi ene polyners. In the incorporation of said
Bﬁﬁﬁﬁﬁgﬁkhiﬁﬁﬁbtadiene pol ymers, the conpound is

generaké% gjssolved into a hydrocarbon sol vent, and

then m %88 nto but adi ene pol ynmers, as described in

20 Patept doclumep Qlden [ 3A04 [E@éﬁﬂin the
docunent 117 JP-A-1- %%%%ggg%%?éilg?d page 6, the J
rpghts| cvefiveral M, Pgdiradtd t @aséy 2onDI S&C)Stﬂﬁ\r@'se Patent

I NVENTI ON [ 0005] In sone cases, however, it is
dhppltohtidmrNo he2008-020879 (filed on January 31, 2008), the
entire content of which is herein incorporated by reference.

The present invention relates a granular composition

and a production method thereof.

BACKGRQUND OF THE INVENTION

[0002]

Patent document 1 discloses the compound represented by
the following formula (I), which can be used for improving
the heat stability of butadiene polymers. In the
incorporation of said compound into butadiene polymers, the
compound is generally dissolved into a hydrocarbon solvent,
and then mixed into butadiene polymers, as described in
Patent document 1.

[0003]

OH O
A
S

[Patent document 1] JP-A-1-168643 (Claims, page 6, the

right lower column, lines 8 to 16)
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conmpound represented by the fornmula (1) to be

di ssolved into 5 a hydrocarbon solvent. [0006] The
present invention provides the inventions described
inthe followng [1] to [7]: [1] A granular
conmposition conprising an orgami ¢ conpound 10 having
a nelting point of 30 to 100C, and a conpound
represented by the fornula (1): 0 11 OH O C CHCH2
RRR \ X1 \ (1) R3 R3R2R2 wherein Rl and R2

| moemenctent |oF reymeety a hydrogen atom an  al kyl
group having I to 8 carbon atons, or a cycloal kyl 15
group b@®9my 5 to 8 carbon atons, R3 represents a
hydrogen atom or an al kyl group having 1 to 8 .carbon
at oms, TANASXNE r FRRENt LWL Hyl e Pond:® a lg’t ot the

an_oxygen ato a I.kyl.i.de Vi t -
R AR ey A A0 (Aot vga into
Carbog, &t oBon 201071 [2] The granul ar conposition
according to the above [1], wherein the conpound
represeoves] by the fornula (1) is 2-[1-

(2-hydroxy- 3, 5-di -t-pentyl phenyl )ethyl]-4,6-di-t- .
pent yl phengtreaeny| jpeepglion provides the inventions described

2-1- [-6-(3-t- | - 2- -
'11@1 Elliléyfoflcg\girgg b[uf]y to lh_}\id:roxy 53

[1] A granular composition comprising an organic compound
having a melting point of 30 to 100°C, and a compound

represented by the formula (1):

o)
I
OH O—C-CH=CH,
R1 y R1
(1)
3 3
=z R R?

wherein R' and R? independently represent a hydrogen atom, an
alkyl group having 1 to 8 carbon atoms, or a cycloalkyl
group having 5 to 8 carbon atoms, R® 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.
[co07]

[2] The granular composition according to the above [1],
wherein the compound represented by the formula (1) is 2-[1-
(2-hydroxy-3,5-di-t-pentylphenyl)ethyl] -4,6-di-t-

pentylphenyl acrylate or 2-t-butyl-6- (3-t-butyl-2-hydroxy-5-
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met hyl benzyl ) - 4- net hyl peenyl acrylate. [3] The
granul ar conposition according to the above [1] or
[2], wherein the organic conpound is at |east one
conmpound selected fromthe group consisting of a
phenol antioxidant, 5 a sul fursantioxidant, a
phosphorus anti oxi dant, a hindered am ne anti oxi dant,
an ultraviol et absorber, an antistat and a lubricant.
[4] The granul ar conposition according to any one of

e hyhuehb]- d-aele Bl pwBhoh sesprases 20 to 80% by

wei ght of the 10 organic conpound, and 80 to 20% by

Wed Jght Tiod  ¢heeneloap ocorabo s ese rmecbmiint et d oelpe| abgyug, [11 or
based on 100% by wei ght of the granular conposition.

[ Blog] whesgim E%@cé@gaﬂéf: (FRBREEPAg 18 g%tanlag%t one  compound

conpositjon, whijch 15 conprises.granul ati A

GO (% OnG “h a9 RGP aSHBF LF R por ht S0P JBoLo AHigeridant,
d ente 0 i+ 0 5 OHj

o oy P SHBLcREe5e n DUAAS [ ) incer=d

| peanengeni byidamr esant uathydioven abssrban, a6 ahkybtat and

group having 1 to 8 carbon atons, or a cycl oal kyl

o alybothiaweinitg. 5 to 8 carbon atons, R3 represents a
hydrogen atom or an al kyl group havingll to 8 carbon

al blvs, Thgd IKANHABE e SRS S4 L4PRg F VNG Lol A &4%im ©F the
agbgéggff]a%gn}3fvlwhich.comprises 20 to 80% by weight of the

organic compound, and 80 to 20% by weight of the compound
represented by the formula (1), based on 100% by weight of
the granular composition.

[0008]
[s] A process for producing a granular composition, which
comprises granulating an organic compound having a melting
point of 30 to 100°C and a compound represented by the

formula (1}:

0
OH o—¢ ~CH=CH,
R R’
. (1)

R3 R®
RZ R2
wherein R' and R? independently represent a hydrogen atom, an
alkyl group having 1 to 8 carbon atoms, or a cycloalkyl
group having 5 to 8 carbon atoms, R’ 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
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al kyl i dene group having 1 to 8 carbon atons or a 4

cycl oal kyl i dene group having 5 to 8 carbon atons. [ 6]

The process according to the above [5], wherein the
granulation is an extrusion granulation. [0009] 5 [7]

A process for producing a thernpplastic polyner

conposition, which conprises mxing 0.01 to 2 parts by

wei ght of the granular conposition according to any

one of the above [1] to [4], into 100 parts by weight

ofyal ok ey 1R Rs td ol | neEIng B0 tBRIBECabESGRAESWON OF

DRAW NGS [0010] Figure 1 shows a typica

cl65s- Thet ippmalesdi agraprding thi afdial abrveuddr] useberain the
Exanples 5 to, 12. 15 DESCRI PTI ON OF THE NUVERALS

[ 603812 Y ORGhHIRR FEHUMOLS FEERAEEEG Nt of maxi num
tenperibﬁé ]of 20 m xture in adapter part (B) Qutlet

(O He g and m xing part (C) to (C4) Tenperature
sebiing P YN Cidit nd§EQM$ng 255( DeHartcpAllstic polymer
Tenperature setting point in die part (E) SCrew
cybmpéeition, which comprises mixing 0.01 to 2 parts by

weight of the granular composition according to any one of
the above [1] tc [4], into 100 parts by weight of a

thermoplastic polymer.

BRIEF DESCRIPTICN OF DRAWINGS

[0oo10]
Figure 1 shows a typical cross-sectional diagram of a

biaxial extruder used in Examples 5 to 12.

DESCRIPTION OF THE NUMERALS

[0011]
(A) Adapter part
Measurement point of maximum temperature of
mixture in adapter part
{B) Outlet
{C) Heating and mixing part
(C1) to (C4)
Temperaturé setting points in cylinder part
(D) Die part
Temperature setting point in die part
(E) Screw cylinder

(H) Material inlet
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(H Material inlet 5 DETAILED DESCRI PTION OF THE

| NVENTI ON [ 0012] The granul ar conposition according
to the present invention contains a compound
represented by the fornmula (1) 5 (hereinafter
sonetines referred to as "conpeund (1)"). O OH
OCCHCH2 R R (1) RZ3R3 2R [00131 In the
formula (1), Rl and R2 independently represent a
hydrogen atom an al kyl group having 1 to 8 carbon
abPIRTLED DEsEYORIKYF GHEUINERTIgNS to 8 carbon
atonms. Exanples of the al Kyl group 1 nclude a nethyl
group, [@m12kt hyl group, a n-propyl group, an i-propyl
group, a n-butyl group, an i-butyl group, a t-bugyl
group,Tben ﬁéﬂﬁylaﬁro@@mpc%&F%Q%mwﬁ%ﬂoﬁﬂ%ﬂﬁa te the present

ent ro et hyl hex rou
%Jsmgf ‘ﬁ%ajc?%laoa?%(ﬁ ﬁ?%d%q%%end%é%a%gc hgpgrﬁrrr\ula (1)
g %Eﬁg l-eogky fBnaa(3y~
négﬁp?cyc open %ﬁéﬁﬁ?ﬂ%fé%xﬁffﬁ3|%$c|3%@%?y| gﬁoLp{
a 3- nethylcyclohexyl grOup, etc. 20 As the R and R2,
a methyl group, a t- butym gfoup or a t-pentyl group
i s prefetdd. [001410—

pevealt

[0013]

In the formula (1), R and R® independently represent a
hydrogen atom, an alkyl group having 1 to 8 carbon atoms, a
cycloalkyl group having 5 to 8 carbon atoms.

Examples of the alkyl group include a methyl group, an
ethyl group, a n-propyl group, an i-propyl group, a n-butyl
group, an i-butyl group, a t-butyl group, a n-pentyl group,
an i-pentyl group, a t-pentyl group, a 2-ethylhexyl group,
etc.

Examples of the cycloalkyl group include a cyclopentyl
group, a c¢yclohexyl group, a cyclooctyl group, a 3-
methylcyclopentyl group, a 4-methylcyclopentyl group, a 3-
methylcyclochexyl group, etc.

As the R and R?, a methyl group, a t-butyl group or a
t-pentyl group is preferred.

[0014]

R?> represents a hydrogen atom or an alkyl group having

1 tc 8 carbon atoms. Examples of the alkyl group of R’
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R3 represents a hydrogen atom or an al kyl group having
1 to 8 carbon atons. Exanples of the al kyl group of R3
6 include the al kyl groups exenplified in the above
Rl, etc. [0015] X represents a single bond, a sulfur
atom an oxygen atom an al kyli dene group having 1 to
8 carbon atons or a 5 cycloal kylidene group having 5
to 8 carbon atons. Exanples of the al kylidene group

i nclude a nethylene group, an ethylidene group, a

PrePMiddant Gnen, gouet kkieApiefgeaupn ehe . atinaamt'esetc.

of the cycl oal kyl i dene group 1 nclude a 10

cycl opémtdsl dene group, a cycl ohexylidene group, etc.

As the X, a nethglene group, an ethylidene groqg or_a

but y| i HeKEPHEBEPLF s AprefMFiedoopd018] SURRNEI YTy 3R oxygen

point of the. c ound %1 [ enerally 7

e oPRr 201V 188560 SERVE. H0DT L Eband SETHY fErbns or a
¢ céﬁfk%f@dé Eﬂﬁﬁﬁghb$iﬁ - BYdRO¥Yearbon atoms.
3,5-di-t-pentyl phenyl") ethyl [ -4, 6-di -t-pentyl phenyl

acryl atgamples of the alkylidene group include a methylene
2-t-butyl-6-(3-t-butyl -2-hydroxy-5-nethyl benzyl)-4 20

netdyp pheayl aorhytldtdene group, a propylidene group, a
2,4-di-t-butyl-6-{1-(3,5-di-t-butyl -

200y G Fh SRAYRt IBHSphenyl acryl at e,

2-t-bu I-6-%1-(3-t- . . nclude  a
butyl-é¥%§%} Sy- BT metiA phe %&3%&5%ﬁ¥?33%et%?Fﬁ%en§P

a&{/%i Enc 1 adug f&l}:{,l'a( %ykfl%%bsel[yﬁdaﬁergwc@ etc.

net hy e propyl } - 4- met hyl phenyl acryl at e,

2-t-bupyl tBe 25 a methylene group, an ethylidene group or a
{1-(3-t-buty|-2-hydroxy-5-pr%PyIphenyl)ethyl}-4-propy|
phenylidens|greyp is preferred.
2-t-butyl-6-{1-(3-t-butyl-2-hydroxy-5-

[g016]{ ( y y y

The melting point of the compound (1) is generally 70
to 220°C, and preferably 100 to 140°C.

[0017]

Examples of the compound (1) dinclude 2-[1-{2-hydroxy-
3,5~di~t—pentylpheny1)ethyl]-4,6-di—t—pentylphenyl acrylate,
2-t#butyl—6-(3—t—butyl—z—hydroxy—s—methylbenzyl)—4—
methylphenyl acrylate, 2,4-di-t-butyl-6-{1-(3,5-di-t-butyl-
2-hydroxyphenyl)ethyl }phenyl acrylate, 2-t-butyl-6-{1-(3-t-
butyl—z—hydroxy~5-methylphenyl)ethyl}—4-methylpheny1
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-propylphenyl)ethyl}-4-propylphenyl
acrylate, 2-t-butyl-6-{1- (3-t-butyl-2-hydroxy-5-
isopropylphenyl)ethyl}-4-isopropylphenyl acrylate, etc.

Among them, 2-t-butyl-6-(3-t-butyl-2-hydroxy-5-

methylbenzyl) -4-methylphenyl acrylate or 2-[1-{2-hydroxy-
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I sopropyl phenyl ) et hyl }-4-isopropyl phenyl acryl ate,
etc. Anong them 2-t-butyl-6-(3-t-butyl-2-hydroxy-5
nmet hyl benzyl) - 4- net hyl phenyl acrylate or
2-[1-(2-hydroxy 7

3,5-di-t-pentyl phenyl)ethyl]-4,%6-di-t-pentyl phenyl
acrylate is preferred. [0018] The conpound (1) can
be produced according to the known 5 nethods, for
exanpl e, those described in JP-A-59-144733, JP

Az 15 188683pe Herd84Q5hy19S 44 6533 -8lfen h&fyYl 28 herylate
us 4, 365?%31’%@%%0 [0019]y The granul gr ggln%oglletﬁl on
ateopdefgrtiadt he present 10 invention contains an

or gani ¢ _conpound having a nelting point of 30 to 100C,
preferé%P%gﬁO to 90C and nDre preferably 45 to 80C

It is eferred t t|n t S

than' 3568 SPRREPot hbr ot e R dind it T35 che known
rﬁéHﬂé&Qt 85 AN g f@”p@ﬁééé(ﬁb§é¥ﬁﬁéd(hﬂxﬁéuh 59-144733, JP-
i mproved. Tn add|t$ It is preferred that the
nRLiLDgssﬁpJnU$x&.aousaose thy 406C5, siace Uso hj §b2,281, US
tenperature equi prment is needed for the granul ation.
The3obga®2 c eompound is particularly preferably at

| east one conpound selected fromthe group consisting
of a 269 bh BEnol antioxidant, a sul fur ant|OX|dant a

DhoSPNALHS BEALSKEIZ0L oo LA ChARARAT K1 (B | present
[ Egggﬂutlgﬁar%r?@aﬁ{s the o688 Lc Cmﬁ'}éﬂﬂld nﬁhﬂﬁiﬁga a meltlng
enol 25 anti oxidant such™ as
np@@had&ﬁyl3@-(éohyﬁ0@%&,S;EEdEIably 40 to 90°C, and more
preferably 45 to 80°C. It is preferred that the melting
point is not 1less than 30°C, since the morphological
stability of the resultant granular composition tends to be
improved. In addition, it is preferred that the melting
point is not more than 100°C, gince no high temperature
eqﬁipment is needed for the granulation.

The organic compound is particularly preferably at
least one compound selected from the group consisting of a
phenol antioxidant, a sulfur antioxidant, a phosphorus
antioxidant, a hindered amine antioxidant, an ultraviolet
absorber, an antistat and a lubricant.

[0020]

Examples of the organic compound include a phenol
antioxidant such as n-octadecyl-3- (4-hydroxy-3,5-di-t-
butylphenyl)propionate (melting point: 50 to 55°C), 2,6-di-
t-butyl-4-methylphenol (melting point: 69°C (freezing
point)), 2,2-thio-diethylene-bis-{3-(3,5-di-t-butyl-4-

hydroxyphenyl) propicnate] (melting point: not 1less than
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butyl phenyl ) propionate (nelting point: 50 to 55C),
2,6-di- t-butyl-4-nethyl phenol (nelting point: 69C
(freezing point)),
2,2-thio-diethylene-bis-[3-(3,5-di-t-butyl-

hydr oxyphenyl ) propi onate] (neltg ng point: not |ess
than 8 63C), tri-ethylene

gl ycol -bi s-[ 3-(3-t-butyl -5-net hyl -

hydr oxyphenyl ) propi onate] (nelting point: 76 to 79C),

etg+¢) , [ 0021] -aryl éne angipxbdapissirh(Bas-butyl-5-methyl-4-
3, 3'-th|od|prop|on|c acid di-n- 5 dodecyl ester

(hpdit dxgphpanyt ) prd tanad2q) |, (1@ 18'ingt bicddtpr pi bR €2 4€) d etc.;
di -n-tetradecyl ester (nelting point: 49 to 54C),
3 3' -t h9@di bropi oni ¢ acid di-n-octadecyl ester

t%t F‘éb{?é]f aﬂgﬂ%ﬁ%‘ﬁ‘ﬁ o%‘l‘%i%%i ctf%%%lrﬁroé)r RS taﬁld di-n-
5&‘5. %fe' tdJ1Q PO grnelekmt nt: 10 48t C. £ol 0022'](: 3,37 -

osp rus antioxi dant such as tetrakls(2 4-di -t -

thYb@bﬁﬁ%éioﬂhé abi gheny!rene wiadeesnhomster (fmklthgy point:
poi nt to 90C), bis [2-methyl-4, 6-bis (1,

146i et B ehyl?, qdhezhqulpaoph@gphorauceda@dwadecyl ester
ester (nmelting point: 0

SATALC SAE] BRIGNCSSUER 82" §ébaEfiEralé’rﬂBb&%g?‘“zyd]}hmpropmmc
R i N I bt SR
2% grel ting point: 58C), etc.; [0023] an ultraviol et
sof ber such as 2-hydroxy- 4- n octyl oxy benzophenone
(mel tingopoint: not |ess than 45C), 2-(2H
benzotriazol -2-yl)-4, 6-di-t-pentyl phenol (nelti g{z fedi-t-
pai nt phosphorus antioxidant such as tetraki
butylphenyl) -4,4’' -biphenylene diphosphonite (melting point:
75 to 90°C), bis[2-methy1—4,e-bis(1,1-dimethy1ethy1)phenol]
phosphoric acid ethyl ester (melting point: 89 to 92°C),
etc.;
a hindered amine antioxidant such as sebacic acid
bis(2,2,6,6-tetramethyl-4-piperidyl)ester (melting peoint: 81
to g6°C), 2,2,6,6-tetramethyl-4-piperidyl methacrylate
(melting point: 58°C), etc.;
[0023]
an ultraviolet absorber such as 2-hydroxy-4-n-octyloxy
benzophenone (melting point: not 1less than 45°C), 2-(2H-
benzotriazol-2-yl)-4,6-di-t-pentyl phenol (melting point:
not less than 77°C), 2-[(4,6-bis(2,4-dimethylphenyl)-1,3,5-
triazin-2-yl] -5- {octyloxy)phenol (melting point: 87 to 89°C),
etc.;

[0024]

an antistat such as glycerol monostearate (melting point: 65
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25 not less than 77Q),

2-[4, 6-bis(2, 4-di net hyl phenyl )-1, 3, 5-
triazin-2-yl]-5-(octyl oxy) phenol (nelting point: 87

to 89C), etc.; [0024] an antistat such as glycero
nonostearate (nelting point: 6% 9 to 70C), glycero
nmonocaprate (nelting point: 46C), glycero

nonol aurate (nelting point: 57C), citric acid fatty

aci d nonogl yceride (nmelting point: 59C), etc.; [0025]

5ta | bricgant gayekras ohenocapirdee( Neirelltdngoi Moint: 46°C),
about 72 to 77C), erucic amde (nelting point: 79 to
8dTyceprbpyhenelagtawnl meidsngar gpéntmel 7 1g) poigitric acid
42 to 48C), stearyl stearate (nelting point; 53 to

sHeyty saf bt t PNy beger idle (malting peiRt: 589°Fd. 58EY;

etc.; 385 gre i ke. 10 [0026] * The organi c conpound to

be use At he present invention includes preferably

ogt adgeylade (4ubKdaax¥1die- dhvide (melting point: about 72 to
t - butyl phenyl ) propi onate, glycerol nonosfearate, 3,3 -

t hired) pr epueniC aaftiidd dimdtdigig aseioyt : esveroarsd °%;)3' ghopylene
t hi odi propi onic acid di-n-octadecyl ester, and

pgiytell ardnostseefagreabligelting point: 42 to 48°C), stearyl
oct adecyl - 3- (4- hydr oxy- 3, 5-di -t - but Igh?nyI%- , c
pEEBREAREe. (MDODAT  PRETGr ane artomFosi i ofiCRRELR I ffearate

to the.present. inventd.on ¢ ai p e y 15 to
828}?351 i BRt ot e 7 LAt yqukuo 't %%gogﬁ(?%yﬁ\?kg!eght,
particybabky preferably 25 to 75% by weight of the
organi ¢ conpound, based on 100% by wei ght of the

gr anul ghecompgsantconcclpoaddi t kon, beheused in the present
invention includes preferably octadecyl-3-(4-hydroxy-3,5-di-
tubutylpﬁenyl)propionate, glycerol meonostearate, 3,3'-
thiodipropionic acid di-n-tetradecyl ester and 3,3'-
thiodipropionic acid di-n-octadecyl ester, and particularly
preferably octadecyl-3- (4-hydroxy-3,5-di-t-butylphenyl) -
propionate.

[0027]

The granular composition according to the present
invention contains preferably 15 to 85% by weight, more
preferably 20 to 80% by weight, particularly preferably 25
to 75% by weight of the organic compound, based on 100% by
weight of the granular composition. In addition, the
granular composition contains preferably 85 to 15% by weight,
more preferably 80 to 20% by weight, particularly preferably
75 to 25% by weight of the compound represented by the
formula (1), based on 100% by weight of the granular
composition.

[0028]
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granul ar conposition contains preferably 85 to 15% by
wei ght, 25 nore preferably 80 to 20% by wei ght,
particularly preferably 75 to 25% by wei ght of the
conmpound represented by the fornmula (1), based on
100% by wei ght of the granul ar ,4conposition. [0028] 10
The granul ar conposition accor&ing to the present

i nvention may contain an additive other than the
compound (1) and the above-mentioned organic

Conpoufigh %Fanui?éf‘r addigdase Ay ik rnlgl NgdPoithe Obresent
Cor a 5 nelting point of nore than 100C.

Exevgh oo f mayc eomidiiti ven i adbidéva phées t@mn okhedagompound
having a nelting point of nore than 100C, such as 3, 9-

bi‘é[ 2-q181 ( Fhe babpvesmepdioRgAs- HEGAYHPheIRMDPESDI ordyle -+ an
%%Jd?wé% hPPEERI 12 2, Me 1 9. tB‘P’r%‘bxéPsfpi F6P8. dftfifteddng ©F 2

oi 0.t
te? é{%é&%} d <%%%u€§11 hydroxyphenyl) pr opi oni c

aC'd}pﬁﬁégﬁidéhéftEhcﬁsbaﬁlﬁﬂeéthﬁ@luﬂ@latphhﬂ%ﬁ(antlox1dant
130C 5-trinethyl-2,4,6-tris(3,5-di-t-

b]uivingf by dnekyhenz pb)nbenzienmogaeltiiary poohe: 2agh gas 3,9-
245C t 3,5-di -t-butyl .

by B ok by k)utgylticwarhl;fidé@w(—ﬁeﬁﬁ:ﬁglméeﬁﬁi‘- Nprophenyloey} -
2230 1,3,5-t 4-1 - | -3-hyd

ditn%f@y iAoty & A e SRR Bl slmds A

[\ P t tetrak 3,5-di-t-butyl-4-
2?%3 E ?% ﬁ%gé |s%go Q%U?§§3€ e §?p%%k S (nefilng Y
PR Bfox eﬁ £E5- 3t 28O ac i Poentaerythrityl ester (melting
Yy |dgg%b|s(6 t-butyl - 3- net#é?phenol) (mel ting
ppbﬁ]ht natl @0tbess3atain 2096) 5-trimethyl-2,4,6- tris(3,5-di-t-

4,4' -thiobis(6-t-butyl met hyl phenol el
prhyl ﬁth@é@%Yb¢ﬁ%§%kﬁﬁ9Ze%ﬁ&f)e Qﬁ%&ﬂéﬁlnt o to 245°0),

tris(3,5-di-t-butyl 4 -hydroxybenzyl) isocyanurate (melting
point: 218 to 223°C), 1,3,5-tris(4-t-butyl-3-hydroxy-2,6-
dimethylbenzyl)~1,3,5—triazine—2,4,6—(1H,3H,5H)—trion
(melting point: 159 to 162°C), 2,2’ -methylenebis (6-t-butyl-
4-methylphencl) (melting point: not less than 128°C), 4.,4'-
butylidenebis (6-t-butyl-3-methylphenol) (melting peoint: not
less than 209°C), 4,4’—thiobis(6—t-butyl-3—methy1phenol)
(melting point: not less than 160°C), etc.;

[0029]
an ultraviolet absorber having a melting point of more than
100°C, such as 2-{2-hydroxy-5-methylphenyl)benzotriazole
(melting point: 127°C), 2-{(3-t-butyl-2-hydroxy-5-
methylphenyl) -5-chlorobenzotriazole (melting point: 137°C),
2,4-di-t-butylphenyl 3,5-di-t-butyl-4-hydroxybenzoate
(melting point: 192°C}, etc.;

a light stabilizer having a melting point of more than 100°C,
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an ultraviol et absorber having a nelting point of nore
than 100C, such as

2- (2- hydr oxy- 5- et hyl phenyl ) benzotri azole 25 (nelting
point: 127C), 2-(3-t-butyl-2-hydroxy-5- nethyl phenyl)
-5-chl orobenzotriazole (neltingqpoint: 137C)

2,4-di -t-butyl phenyl 3,5-di-t-butyl-4-hydroxybenzoate
(melting point: 192C), etc.; a light stabilizer having
a nelting point of nore than 100C, 11 such as

peliyh { 6- ( asl 3, %btl?([g@[mlhﬂ@Uﬁyfé@ﬂ&rﬁ@tl?ﬁ?&tyl)amino—l,3,5—
triazine-2,4-diyl}{(2, 2,6, 6-tetranethyl pi peridyl)im

i nn}azﬂn@—’h,e«ﬂrﬁt]h}yﬂ ened, (62, 62tetramethyl -4-piperidyl) imino}-
6, 6-tetranet hyl - i peridyl) |n1no}g gneltlng poi nt ;

Vo5 t BeBEy Y kane | o b SRETeS 8040 LARE 1) mino)

&%‘%ﬁ*‘ﬁ%ﬁ?ﬁi;ﬁ Rt GehavrRg Binet iy
p0|nt 8%% Sss t han 30C or a nelting point of nore

than 1 uch as a nucleating agent, a |ubricant,

an antigéat grantigne dénpedaftant acedrdigy , @ the present
pi gnment, a plasticizer, an antiblocking agent, a
siunfext amt , may prooessnaad, addbtovenyavagenea, m@dtlng POlnt of

enul sifier, a brighteni P agent,  a neutraI|Z|ng agen
(k€S tbapcﬁgnpsloé”araat‘%e R PR t @, mare phig 1007 t, such

B A
apovergEAL1 oned OFgaNLE CONPOURdgnéAr, the gr@ﬂ]b!é@ic:.zer, an
conpositi oh according to the preSent 1nvention

ggReiBlbyk Ny HBEARt] han Hii%=tami, ght , paocke s e&edablay blowing
not 20 nore than 40% by wei ght, based on 100% by o
wegght , ofant hemulgifigar sorpoightiesying agent, a neutralizing
agent (e.g., calcium stearate, hydrotalcites, etc.), a
binder, etc.

[0031]

The content of the additive, which is other than the
compound (1) and the above-mentioned organic compound, in
the granular composition according to the present invention
is generally not more than 60% by weight, and preferably not
more than 40% by weight, based on 100% by weight of the
granular composition.

[0032]

The process for producing the granular composition
according to the present invention comprises granulating an
organic compound having a melting point of 30 to 100°C and a
compound represented by the formula (1). Examples of the
granulation method include a compression granulation method

using a granulator such as a pellet mill and a roller

compactor (TURBO KOGYO CO., LTD.); an agitation granulation
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[0032] The process for producing the granular
conposition according to the present invention
conprises granulating an 25 organi ¢ conpound having a
melting point of 30 to 100C and a conpound
represented by the formula (1) ;., Exanples of the
granul ation nmethod i nclude a conpression granul ation
nmet hod wusing a granulator such as a pellet mlIl and a
roll er conmpactor (TURBO KOGYO CO., LTD.); an

agét1Rbd ofs gh@nyl gkhanldZor MBhBRJadSENGhighykpeedatdker (FUKAE
such as a high-speed m xer (FUKAE POMEC CO., LTD.)

aPOWEBEC Ortd .nuolgCagi t ahd na gramgianons (GKAWBNRMPFGranulator
CO., LTD.); an extrusion granulation nethod; and, a

c OPBRRRRA OMFEE (Pese LR Nodsan 5ekbBYSEOFh§TgRaharaPromethod;
tenperature in the nul ati on,process includes, for

X3 ec,’onébztréafﬁfe?rét% 3:}’55&H‘(?tthﬁgsnel ting point of

t he orggggg conmpound, in particular a tenperature

wi t hi n abou 5C of the nelting point of the organic

10 conpagndrhauiBgion! eerRperacliténgnpahet griimlation process
granul ation tenperature can be set, for exanple, by .
uintivieg, t otheakamgdrer ad edcdmpanad usiteapicayfloree | melting
the.kneadigglof a mxture of the_or%anic cgnBounqi e
t BRiRBnPSutd Y 19TI3IHE opPTRPIIFy 3R PRAGAEPRVRY & SenRprature

4 JEA0N %ol DY RESSI 08 A NP IRIT IS AT BNeRe  organic
t r i €5 INdledt Ofe byodskNgd aThe granulation
cgﬁﬁﬁégﬁgoﬁwﬁ%Jkﬁh%se%ﬂgfhodsé.?%g§4%o As the J

gt anpkaht @he MehROBe atetextfaisi exampbaul Byi anil2@ing the heat

method is preferred, since a granular conposition ,

t gaderaved by the shearing force in the kneading of a mixture
of the organic compound, the compound (1), and optionally an
additive, etc. in a granulator, by passing a heat medium
through a jacket, etc. of a granulator to increase the
temperature of the granulator, and by using a combination of
these methods.

[0034]

As the granulation method, an extrusion granulation
method is preferred, since a granular composition tends to
be stably produced by using the methed. Hereinafter, the
extrusion granulation method will be described in more
detail. Examples of the extrusion granulation method
include a method comprising granulating the compound (1),
the organic compound, and opticnally an additive, etc. by
means of an extruder to obtain a granular composition, etc.

Examples of the extruder include a disk pelleter, a

screw extruder, a monoaxial extruder, a biaxial extruder or

a combined extruder of these extruders (e.g., a monoaxial




10

15

20

25

be stably produced by using the nethod. Hereinafter,
the extrusion granulation nethod wll be described in
nore detail. Exanples of the extrusion granul ation
method include a nethod conprising granul ating the
compound (1), 25 the organic compound, and optionally
an additive, etc. by neans of an extruder to obtain a
granul ar conposition, etc. Exanples of the extruder
include a disk pelleter, a screw extruder, a nonoaxi al
exhdudesxial béapdwadeextateder. or a conbi ned extruder
of these extruders (e.g., a nonoaxial 13 and bi axi al
ext rudén, persipulen, par thicxial extiuddnmlargt pudeskamklleter
a_di sk |leter are preferred.” [0035] 5 The granul ar
c%ﬁﬁd@?gf%ﬁr nerally has a mninumlength of at

| east i?Hg% The "m nimum |l ength" refers to the

m ni mum va Le of the lengths of the straight |ines

passi Ngnet BEAHGNE hEomSHS £F i 4 #Fﬁﬁ%éﬁﬂ%ﬁhéé“hgﬁfﬁﬂﬂdﬁ'length
conposition and connecting both ends of the granul ar
cofipasi t ieastl10l Famm.exanmhee, “mindase oergtyphenietaks to the
granul ar conposition, the mninumlength is the _
dnanerer ghlvfe ofspihe elermiaidi efretbe strapgh§pAdnesi passing

generally about 1 nm to 6 and. preferably_about 1 . .
EERian kDSl (Pt =PE GRBSPEMn AT GFamuEAARI1aE Eonposition
c 0 a i -
CPIBPLIROLSy AU s B RAsPRBKLEE, OBpopicion,

gr eat efolhametdup1¢i ameigr Qfadehe g£0Sy seepheni@hl t Rfgranular
colum, the diameter of the cross-section of the
cobupmsitson he theni numimamgt beng¥ien itshe thei giianéteéhe of the

colum is |ower than the dianmeter of the
cFpBergect 'ba BiampeetoPfimthe sphere is generally about 1 mm

to 6 mm, and preferably about 1 mm to 4 mm.

In general, a columnar granular composition is cbtained
by an extrusion granulation method. When the height of the
column is greater than the diameter of the cross-section of
the column, the diameter of the cross-section of the column
is the minimum length. When the height of the column is
lower than the diameter of the cross-section of the column,
the height of the column is the minimum length. In this
case, the minimum length of the columnar granular
composition is generally not less than 1 mm, preferably
about 1 mm to 6 mm, and more preferably about 1 to 4 mm.

[0036]

The granular composition according to the present
invention can be used as a stabilizer for thermoplastic
polymers, since it improves the heat stability of the
polymers.

[Cc037]
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20 the height of the colum is the mninumlength. In

this case, the mninmumlength of the col umar

granul ar conposition is generally not less than 1 mm
preferably about 1 mmto 6 nm and nore preferably

about 1 to 4 mm [0036] 25 Theagranul ar conposition
according to the present invention can be used as a
stabilizer for thernoplastic polyners, since it

i nproves the heat stability of the polyners. [0037]

14 Thengr agtdranl {0 Masigd At idecC o adiceg di gt heopr edent present
i nvention can be rapidly dissolved into a hydrocarbon
siotwesmitiorEx argpl esoeof nadps diywdr co@siodivesol vae i acl ydrocarbon
an 5 aliphatic hydrocarbon sol vent such as n-heptane,
mehes@iHe, etc.; a cycloaliphatic hydrocarbon sol vent

such cycl oheptan cyclohexan tc.. ro '
hydrogl%f%‘gﬁlessol ggnt th ég Bgﬁ%%ﬁ%{? tc?lbl}g%él,% x;!ﬁenﬁefde an

Q. t ' m t PRahbftane, n-hexane,
ﬁ%ﬁ%ﬁgﬁ?ﬁgnﬁ %%%é%%b%fmga%géggcﬁggﬁi3%%tic hgdrocarbon
setyent iaS pegtebaBiphdtic patidrdcarbon- hexaheent such as
cycl ohexane is preferred. The granul ar conposition
acyotatientare t heyprlebenane| nvehei on #as ariadsisl utiysgocarbon
rate of generally not less than 0.5_g/mn, and

pTRF D] SPEL E P2 i YR LURARE 1 SYIETSs oSG on aPgy R 11ke-

can be determ ned as f,ql . 3. g

c}%ﬂ%’b%i ti(E M's agded allgL gjg\gﬁgeak%&%cg%afraé#ng%gg%%{g or 4

? %@Yﬁﬁﬁmeo apgatbea ot Ur 8ol denot atied WirdEarred. In
a -

type agitation bl ade having a dianeter of 38 mm
Th&fticular, n-hexane or cyclchexane is preferred.

The granular composition according teo the present
invention has a dissolution rate of generally not less than
0.5 g/min, and preferably 0.5 to 0.7 g/min. The
sdissolution rate” can be determined as follows: 3.0 g of
the granular composition is added into a beaker containing
50.0 g of cyclohexane, and the mixture is rotated with a
fan-type agitation blade having a diameter of 38 mm. Then,
a period from the time when the rotation frequency is
reached to 100 rpm, to the time when the complete
dissolution is attained is measured. From the measurement
value, an amount {(g) of the granular composition to be
dissolved per one minute, i.e., a dissolution rate (g/min)
can be calculated.

[0038]

The granular composition according to the present
invention is superior 1in hardness. In particular, the
granular composition has a hardness of not less than 1.0 kg,

preferably not less than 1.5 kg, as measured by a Kiya
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a period fromthe tinme when the rotation frequency is

20 reached to 100 rpm to the tine when the conplete

di ssolution is attained is neasured. Fromthe

nmeasurenent val ue, an anmount (g) of the granul ar
conposition to be dissolved pgr; one mnute, i.e., a

di ssolution rate (g/mn) can be cal culated. 25 [0038]

The granul ar conposition according to the present

invention is superior in hardness. In particular, the
OhPeh&ss CRAPRSEt | O NgSaru ik dBESofit I h&Ssng han hardness
1.0 kg, preferably not less than 1.5 kg, as neasured

byf andt yao#s tiat dhes skg esd grre Zegreahulssimazongogieriden to have
having a hardness of not nore than 3.0 kg is

pR e$epPe DT sdirrengikididy tiatkafe thgregpepfbic polymer.
disperiibiljty into a thernoplastic polyner. [0039) 5

In gen P32 the granul ar conposition according to the
present_i Lon | di$§§ﬂdﬁg¥i c i the
solven%? géﬁgkkgént?ﬁi por ated ?ﬁ@%ﬁih¥%§?n§%?§€?T%s ke
pplygeh: TheengisAUliadr CIEWISId olntwyabaydiceapboat edlvent,
into a thernoplastic polynmer by kneading, etc.,

wehfioutherei igcdfpaissad vedtonta &heydrptasbda $ellyaer.  The
The dispersibilities, of the conpound (1) and th

0FHARIEAE oNPEORECE DY 1P th@aYinggﬁpor&FFSHPGFaFﬁg

| it ding to.th t _
PRUESREPBIETTEG. P EPop Bt | R, are typi'eaigpe  Peing
559§£89$é$|EXt%EQO?E?ﬁtﬂirant@%1@@%@.0f #e dispersibilities

i ncor poration e conpound (1) and the organic

CERPQUd £8hpsSepar atgl Yand ntthea dhpaminpl astpoupdl y(eer . in  the
[ 0040] .
incorporation of the granular composition according to the

into a

present invention into a thermoplastic polymer are typically
substantially the same as in the case of the incorporation
of the compound (1) and the organic compound (2) separately
into a thermoplastic polymer.

[0040]

Examples of the thermoplastic polymer to be used in the
present invention include a polyolefin [such as, a propylene
resin, an ethylene resin (a high-density polyethylene (HD-
PE), a low-density polyethylene (LD-PE), a linear low-
density polyethylene (LLDPE), an ethylene-ethyl acrylate
copolymer, an ethylene-vinyl acetate copolymer, an ethylene-
vinyl alcohol copolymer, an ethylene-methyl methacrylate
copolymer, etc.), a c¢yclic polyolefin, a methylpentene
polymer], a polystyrene [a poly(p-methylstyrene), a poly (a-
methylstyrene), an acrylonitrile-styrene copolymer, a
special acrylic rubber-acryleonitrile-styrene copolymer, an

acrylonitrile-chlorinated polyethylene-styrene  copolymer,
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Exanpl es of the thernoplastic polynmer to be used in

the present invention include a polyolefin [such as,

a propylene 20 resin, an ethylene resin (a

hi gh-density pol yethylene (HD- PE), a | owdensity

pol yet hyl ene (LD-PE), a linear jlgow density

pol yet hyl ene (LLDPE), an ethyl ene-ethyl acrylate

copol yrmer, an ethyl ene-vinyl acetate copol yner, an

et hyl ene- vinyl al cohol copolyner, an ethyl ene-nethyl

nethar| yh atR12hbi 6oped yredin el€. 9., a wildkimalamlwfliyethylene,
a net hyl pentene polyner], a polystyrene [a

pal y pplyehhpirspyerae) , aa;ﬂﬁ%@%inaﬁﬂdwlsm@EQMe) aanp01YVinyl
acrylonitrile-styrene copolynmer, a special ac&y

r &b %‘?l%%ry?oﬁ?%w}@%%%r@né:%%r a gpthac Y1ic resin, a

a lonitrilezchlorin ted yeth t n

R e e
cplofj nated pg ‘ﬁ‘éwll@ﬂg @1 PRUY CHQIOPr eRe, p@lyurethane, a
chlorinated ru a polyvinyl chloride, a

pPedYyamivde dene ch,_beuyéeitera negdiacr yl{ecgr.esi ng a polyethylene
fluorine resin, a polyacetal, a grafted pol yphenyl ene
etarepbthzbite, aapop9rahbnwlm@e silefdegphthadpte. g @ polylactic

pol yur et hane, a yani de, a pol yester resin (e.
oBF YRt h?F%nb %epséb}ﬁ%@%%tefa% Shiremaare) & pbryshicone,

Lg{egg ghg?:eﬁ%ep éggl(: aﬁbﬁﬁeﬁﬁér u?fone, an aromatic

polyacr ‘ate ysul one
p?é%gé@@érek@@inkehoﬂﬁalq yROyehhgatsuldrenel Er, a silicone

tic 10 polyester resin, a diallyl phthala
prepohyn&r poldy stbprane, aeBmtadfquﬂgukymanyugtqa Among them,

but adi ene pol yner, etc. them an ethyl ene
r asi retl‘a/lmﬂ@pyr%ﬁen:r esi rpl’CEP %ﬁstl;’/?%% of golystyrene or a
but adi_ene pol s preferred. artl uIar
pPBbyRerae PelYRcs: 15 Bae GFene- pol arer Aepropylens
004 T 0 a polyolefin
c2ebafndk d"BucREBM SR RRY 1 ao%fe%@rtea.
[0041]

The “propylene resin” refers to a polyolefin containing
a structural unit derived from propylene. Examples thereof
include a crystalline propylene homopolymer; a propylene-
ethylene random copolymer; a propylene-a-olefin random
copolymer; a propylene-ethylene-a-olefin copolymer; a
polypropylene block copolymer comprising a propylene
homopolymer component or a copolymer component mainly
comprising propylene, and a copolymer component comprising
propylene and ethylene and/or an a-olefin; and the like.

[Cco042]

When the propylene resin is used as a thermoplastic
polymer in the present invention, the propylene resin may be

used individually or in a blend of two or more propylene

resins.
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a structural unit derived from propyl ene. Exanples

thereof include a crystalline propyl ene honopol yner;

a propyl ene- ethylene random copol yner; a

propyl ene-a-ol efin random 20 copol yner; a

propyl ene-et hyl ene-a-ol efin cogegl yner; a

pol ypropyl ene bl ock copol ynmer conprising a propyl ene

honopol ymer conponent or a copol yner conponent mainly

conpri sing propyl ene, and a copol yner conponent

conpri giduks] propyl ene and ethyl ene and/or an a-ol efin;

and the like. 25 [0042] Wen the propylene resin is

used aBxanpgleey moytl ashéc “qadlefim”i ngeherpilégeninclude an a-
i nvention, the propylene resin may be used

i ol BATIUBRV NS 4 nta HiZengabhoRwdtemsnpiecyr §5y| bpRtens, 1-
resins. 17 0043] Exanpl es .of the "a-olefin”

Gy | LrePTtatan LRI T WEACRES (b I3 Wi nod-decere:
al oS %#5#% é%éygﬂﬁ%el—ﬁht@ﬁ@tegeheﬁéH§X§H§’l-octenE.

4= - - 0C i-

met ‘hyl - ent ene, tene, ecene, b5 etc., nore
preferpipdaysl- butene, 1-hexene and 1-octene. [0044]
Exanpl es of the "propyl ene-a-ol efin random copol yner" .,
i ncl udexamptrepybénete biperey temetom @il neandgn  copolymer
propyl ene- 1-hexene random copol yner, a 1 )
pk ez | PEEPERENE ahTBRTEN® EBREPY nEPPOLYRET [ 04 BropYiene
Ex | es of the "propyl ene-_ethyl ene -a- k f.0

- -1l-oct random
db3g$§ﬂ%?" r?ﬁ%?%de°§£8$3ﬁ§?éne¥etﬁ?FEﬁ%% gbuteﬁeene
COR9L YL, & Propylene -ethylene -1-hexene copol yner,
a‘%?oﬁ@?%nb-et yl ene- 15 1-octene copol yner, etc.

(0045]

Examples of the “propylene-ethylene-a-olefin copolymer”
include a propylene-ethylene-1-butene copolymer, a
propylene-ethylene-1l-hexene copolymer, & propylene-ethylene-
1-octene copolymer, etc.

[0046]

Examples of the “copolymer component mainly comprising
propylene” in the “polypropylene block copolymer comprising
a propylene homopolymer component or a copelymer component
mainly comprising propylene, and a copolymer component
comprising propylene and ethylene and/or an a-olefin”
include a propylene-ethylene copolymer component, a
propylene-1l-butene copolymer component, a propylene-1-hexene
copolymer component, etc.

Examples of the “copolymer  component comprising
propylene and ethylene and/or an a-olefin” include a
propylene-ethylene copolymer compeonent , a propylene-

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

1-hexene copolymer component, a propylene-ethylene-l-octene
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[0046] Exanples of the "copol yner conponent mainly
conprising propylene” in the "polypropyl ene bl ock

copol ymer conprising a propyl ene honopol yner

conmponent or a copol yner conponent 20 nmainly

conprising propylene, and a copgl yner conponent

conprising propyl ene and et hyl ene and/or an a-ol efin”

i ncl ude a propyl ene-et hyl ene copol yner conponent, a
propyl ene-| - but ene copol yner conponent, a

PESRY] @ier | - hexepenesopol yaEEr GRpgNent-16bateR®  copolymer
Exanpl es of the "copol yner conponent conpri sing

promydeETe andaet pybpréenadl onexenea- obepohyménc| gompanent, a
propyl ene- et hyl ene copol.ynmer conponent, atgropylene-

R TR LG ~ AR SEEIYAEE T c 6RPBRABREL  a&

propyl ene- et hyl ene-_.1- hexene .copol _ ;
propyl :g e‘_i‘%itih%//}%rh'e-trn%c %nﬁteeri% c&goér/)o ylr?%l%n%o %?f’er? , 4 olefin
PLOPYhENG- | eQutiene g PPoh Y TRIomsCOIRONSRL , “Bopolymer component
propylene-I| -hexene copol yner conponent, a

PESYE Bfend - eebpRecaepandeetbgipasedndaic. ahn a-olefin” is
addition, the content of ethylene and/or an a-olefin
Sodredablyl @ QU X &Wokyarerghicn t he "copol yner

conmponent _conprising propyl ene and et hyl ene and/ or an
a-ol ef 192475 generally 0.01 to 20% by wei ght. [00471

Exanpl gs._ of e "poly yl @ 'y iy 1
conpri§¥%%p%é%ropy eng&%ﬁnopgﬁ§?%?§§%%%%%en?§%¥:a copotymer
Cé’@rﬁ’;%aﬂ@{ng OgPEREPY18RE Nh¥ne8aPIhE: NBoRPER¥hENBr antadolymex
copol ynmer ~ conponent conprising propyl ene and et hyl ene
apeihesnamt a-m®i €ly n"comutiime pogpplens- et ylden@  copolymer
bl ock copolynmer, a (propylene)-(propyl ene-ethyl ene)
btomkorepo| yeepriging propylene and “ethylene and/or an a-

olefin” include a propylene-ethylene block copolymer, a
{(propylene) - (propylene-ethylene) block copolymer, a
(propylene) - (propylene-ethylene-1-butene) block copolymer, a

(propylene) - (propylene-ethylene-1-hexene) block copolymer, a

(propylene) - (propylene-1-butene) block copolymer, a
(propylene) - {propylene-1-hexene) block ceopolymer, a
(propylene-ethylene) - (propylene-ethylene-1-butene) block
copolymer, a (propylene-ethylene) - (propylene-ethylene-1-

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

copolymer, etc.
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15 (propyl ene) - (propyl ene -ethyl ene -1-butene) bl ock
copol yner, a
(propyl ene) - (propyl ene- et hyl ene-1 - hexene) bl ock
copolyner, a (propylene)-(propyl ene-I-butene) block
copolyner, a (propylene)-(propy ene-|-hexene) bl ock
copol yner, a
(propyl ene- et hyl ene) - (propyl ene- et hyl ene- 1 - but ene)
bl ock 20 copol yner, a
(propyleneset hyl ene) - (propyl ene-et hyl ene-1 - hexene)
bl ock copol yner, a (propyl ene-ethyl ene)-(propyl ene-
1- but efle¢ ooy leopol yeein at¢prispyluses eabyl @nd)hermoplastic
(propyl ene-1-hexene) bl ock copol yner, a (propyl ene-i - ,
bR EWBSY (7R 0pYE ePESER Ty | BHEN I Ft K& et I'yya crystalline
(BropyLehe Banbobylene) - CBoRy! gBs; SLOY) FOfe | HRHERN Doporymes
( =l zb =LRr < > xgpe
b?%‘@@*%%ﬁ% 8 n‘grkgﬁgzeﬁe ABMbLEBEYRERY LeRBoheheX8Reh copolymer
( poapyhene- | mdlhepe) cdmsopyiene-grdptleis), blaack a copolymer
copol yrmer, a (propyl ene-I-butene)-(propyl ene-1-hexene)
btomRonempolopmpriséng. peopyDous] anbde pelplenme apddpy an a-
to_be used as a thernoplastic (gflyner in the prese

I

ihﬁ%%ﬁ%]ilorﬁa}‘élrtﬁ efler &8 y12 TR ialjfé’msproﬁ?r%neprepetrably a
PN T A

CRBRLY I B me £ ONROREBheARI Nby Paﬁprdoiidlgm'éﬁ:omddﬁg;@me&md mainly
a copol ymer conponent conpri sing propyl ene an
etbypeneingdiebpaiens, olaefd na havpogydet o cbiipoarbbn comprising
atons, nore preferably a polypropyl ene bl ock .
cppobyhene c amgr | ety ener 8p¢l e ar0 hoRbPbiynBaving 4 to 12
conponent or a copol yner conponent mainly conprising
pFBPYPRNALOBHA a copol ymer conponent conpri sing
propylﬁ§§4ggd et hyl ene and/or an a-olefin having 4 to

12 ca n-at ons.

The butadiene polymer in the present invention is a
polymer containing a structural unit derived from butadiene,
or a hydrogenation product of the polymer. Examples of the
butadiene polymer include a styrene-butadiene copolymer such
as a styrene-butadiene rubber (SBR), a styrene-butadiene-
styrene copolymer (SBS), a styrene-butadiene block copolymer

(SB), etc.; a polybutadiene, which is a homopolymer of

butadiene; an acrylonitrile-butadiene copolymer; an
acrylonitrile-butadiene-styrene copolymer (ABS); and the
like.

The butadiene polymer can be produced by a general
method such as a solution polymerization method, an emulsion
polymerization method, a bulk polymerization method, etc.
The butadiene polymer may be a resin or a rubber. When the

butadiene polymer is a polybutadiene, it may be a
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[0049] 15 The but adi ene pol yner in the present
invention is a polynmer containing a structural unit
derived from but adi ene, or a hydrogenation product of
t he pol yner. Exanples of the butadi ene pol yner
i nclude a styrene-butadi ene copg yner such as a
styrene-but adi ene rubber (SBR), a styrene-butadi ene 20
styrene copol yner (SBS), a styrene-butadi ene bl ock
copolynmer (SB), etc.; a polybutadiene, which is a
vamier rivbadi ereduasdadyy! enisblukechutrdiyereization
copol yner; an acrylonitrile-butadi ene-styrene
cogohyder of ABS) po ayldutddiend keubBsr Threrddutcadi e an emulsion
pol ymer can be produced by a general nethod such as a
SO LY T YAFer i zat i on met hod, an enul si on
polyne%hégéton nmet hod, a bul k pol yneri zati on net hod,
etc. tadi ene polynmer may be a resin or a

rubberThgmgﬁgégglaPUté%ééﬁgﬁﬁ¥8ﬁ”“abéd%ding to the present

pol ybut adi It may a 20 pol ybutadi é€ne rubber

Pi REkeerbmYmay S Blelt i b A NETRIA zRit®Na mekkedplastdac polymer
pol ybut adi ene rubber produced by an enul si on .
pohysaer ameuntn of] @E5Erall yThetgreeus athamnpopprtenby weight,
according to the present invention ma

be .
| PESF Pt e Pt HP%S t Hdthobl At cPad%H%/ryWr eight and not more
t _of Il y. not t | ght
TRt 8, B0pg7 R cedi e oot Ty, B dEfpen 0-000s
BSOSy G RGE TORR, ity Bl [P, PR BAEERY i vesone

ppatisubyrei ghéferqloly i cubarty prebetabby @elghto Pased on
parts by weight, based on 100 parts by weight of the
t hed npptasthy wolgterof the thermoplastic polymer.

The granular composition according to the present
invention can be rapidly dissolved into a hydrocarbon

gsolvent.

EXAMPLES

[0051]

Hereinafter, the present invention will be described in
more detail by way of Examples and Comparative examples.

As the compound (1), 2-[1-(2-hydroxy-3,5-di-t-
pentylphenyl)ethyl] -4, 6-di-t-pentylphenyl acrylate
(hereinafter sometimes referred to as ‘“compound (1-1}";
melting point: 115°C, Sumitomo Chemical Co., Ltd.) was used.

As the organic compound, n-octadecyl-3-(4-hydroxy-3,5-
di-t-butylphenyl)propionate (hereinafter sometimes referred
to as ‘“compound (2)”; melting point: 50 to 55°C, a phenol
antioxidant) was used.

[0052]
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The granul ar conposition according to the present

i nvention can be rapidly dissolved into a hydrocarbon

15 sol vent. EXAMPLES [0051] Hereinafter, the present
invention will be described in 20 nore detail by way

of Exanpl es and Conparative exaqpl es. As the conpound

(1), 2-[1-(2-hydroxy-3,5-di-t-

pentyl phenyl )ethyl]-4, 6-di -t-pentyl phenyl acrylate
(hereinafter sonmetinmes referred to as "conpound
(lExdample mel ting point: 115C, Sumitono Chemnical Co.,

Ltd.) was used. 25 As the organi c conpound,

n- oct afEcstt 18- (440 dy oxfy-thes-compound (1-1) and 2130 g of the
di -t -butyl phenyl ) propi onate (hereinafter sonetjnes )
reFEIR R CP@PQ§ndcoh£’ouWSrFZ)m%X%l BRAg PHtufed sankg a disk

B Tohae S g a5 govacios
P8 Voo R RN WgBgsoantae om,

Ltk - tHO et @r IOl aidniteatudld efagvadhaieesalicdoath aemperature
rotational frequency of 132 rpm so that the material _
tefipepather e2 3. | nGheagetamiadl teaperatundedovias & odisk die
49C. The material was _extruded via a disk die

twedep| g, rahte¥ heAnf nhBgNatBRgItatety oBtaFf %@gggﬁ 6300 g
s 35U CEAL LY, “GHLTRR, YA SR (D) (omoo-
MO v 138 1 ec‘f’i’érﬁét!% o | e iGHMOS HPE hi) hadhe resulting
har dness of 1.86 kg as neasured by the follow ng

NgASHE BAENtcdigidadd ifcer Hajdnesd. a hardness of 1.86 kg as
measured by the following measurement method for hardness.

[0053]

(Measurement method for hardness of granular composition)

The measurement was carried out by using a hardness
tester 1600 (Kiya Seisakusho Ltd.). The resulting granular
compositicn was placed on a specimen support of the hardness
tester and pressurized by gradually lowering a pressurizing
attachment onto the granular composition by turning a handle.
The scale of the pressurizing attachment was read off when
the granular composition was crushed by pressure. The same
test procedure was repeated 10 times, and the average cf the
measurement values was regarded as the hardness of the
granular composition.

[0054])

(Measurement method for dissolution rate of granular
composition)

Into a beaker (volume: 100 ml, external diameter: 55 mm,

height: 70 mm, PYREX IWAKI) containing 50.0 g of cyclohexane
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[ 0053] (Measurenent nethod for hardness of granul ar
conposition) 15 The neasurenent was carried out by
usi ng a hardness tester 1600 (Kiya Seisakusho Ltd.).
The resulting granular conposition was placed on a
speci men support of the hardness, tester and
pressurized by gradually |owering a pressuri zing
attachment onto the granul ar conposition by turning a
handl e. 20 The scal e of the pressurizing attachnent

VWass r 888=af § . whgnort RAc0LFBMLARrCRBRESEE LOBnWAS) , and a fan-
crushed by presSure. The sanme test procedure was

r epeat agli 440 1 dmesl adndvitie avileagpraf athe8 meawasemsrated at
val ues was regarded as the hardness_ of the qgranular ,
conpesation. TDESINOTHA| O M iRent I theltQRKd F0f8 minutes until

R o hBNAT: SopboRt e Ly TR (Bifgfvea.  mhe
hgi ?Qﬁlug Qoﬁnnzraﬁ:@E& d Iiéhgo nLai NERY SQrOht &  composition
cycl ohexane 2 was adde .0 g of the granul ar

CANPOSi {&@Npd A) ona gl riutfedn welsy pe 5a@i akian bl ade with
a dianeter of 38 nmwas rotated at a rotation

frequenogssei 100 rpm It took 5.78 mnutes until the
granul ar conposition was conpl etely dissolved. The 5
dilB¥arpieod) rate (a weight of the granul ar conposition

0550 XE9, e RS LML Dot AU chfliailion (o) vas
COBRIE 25 g aond Cplth 184 i | eymaTe o pcopt et
(308) ando800they ebmpbenar ganily and 3000 g of the organic
compound (2) . The hardness and the dissolution rate were
measured in the same manner as in the Example 1. The
results are shown in Table 1 along with those in Example 1.
[0056]
(Example 3)

The substantially columnar granular composition (c) was
obtained in the same manner as in Example 1, except using
1350 g of the compound (1-1) and 5400 g of the organic
compound (2). The hardness and the dissolution rate were
measured in the same manner as 1in the Example 1. The
results are shown in Table 1.

[0057]

(Example 4)

The substantially columnar granular composition (d) was
obtained in the same manner as in Example 1, except using
5720 g of the compound (1-1) and 1430 g of the organic

compound ({(2). The hardness and the dissolution rate were

measured in the same manner as in the Example 1. The
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conmpound (2) . The hardness and the dissolution rate
were neasured in the sane manner as in the Exanple 1.
The results are shown in Table 1 along with those in
Exanple 1. 15 [0056] (Exanple 3) The substantially
col utmar granul ar conposition (g) was obtained in the
sane manner as in Exanple 1, except using 1350 g of

t he conpound (1-1) and 5400 g of the organic 20
conmpound (2) The hardness and the dissolution rate

Wes 8,1 e astl eshdwh tike Ts@1e aanner as in the Exanple 1.
The results are shown in Table 1. [0057] (Exanple 4)
25 The[swssk antial ly col ummar granul ar conposition (d)
was obtained in the same manner as in Exanple 1,
elBEpIP i Ty 5720 g of the conpound (1-1) and 1430 g

di ssol FTOPr g a’% a8t oo ke SaReBRllihcfis ghown in
Iﬁl%lg]g%gqg?é g-[rélf 23iFed o IR ehowr 't%eT%@n'@ound (1-

e 5) Into a biaxial extruder
”ﬂPp,anNakﬁﬁ@@l acsfShmm ohgahidi @d:h@ohnvias(z:hargema heater
m xt ure of 2000 g of the compound (1- 1) and 1000 g of
thenmmtmms:onpoand:}(m)ndeme?&tﬂéfat‘efﬂretéﬁféert@t L@Jes p°C, C2:
yllnder part were set to

4588 Cc4C3 43854 8¢ 4AACD. A4969 Feéﬁ'g{% ve‘119yc (é-’aecﬁPectl"ely
of t ater positions sho n rq.l) 1

m %¢ g/aé_’%gxt thed a?osalsc(%éw %%ta Pgﬁ of' f&% . he
tﬂfkture was extruded at a screw rotation of 40 zrpm, the

resulting strand was cooled to a room temperature and cut to

obtain 3000 g of a substantially columnar granular

composition (e) (cross-sectional diameter: 3 mm, height: 3
tc 6 mm). The hardness and the dissolution rate were
measured in the same manner as in the Example 1. The

results are shown in Table 1.

{0059]

(Example 6)

The substantially columnar granular composition (f) was
obtained in the same manner as in Example 5, except setting
the heater temperatures to Cl: 35°C, C2: 40°C, C3: 40°C, C4:
40°C, A: 47°C and D: 47°C, respectively. The results are
shown in Table 1.

[0060]

(Comparative Example 1)

Tnte a 10 L Henschel mixer were added 1000 g of the
compound (1-1) and 500 g of the organic compound (2). Then,
the content thereof was mixed at a rotational frequency of

an agitating blade of 2400 rotations for 30 seconds to
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resulting strand was cooled to a roomtenperature and

cut to obtain 3000 g of a substantially col umar

granul ar conposition (e) (cross-sectional diameter: 3

mm height: 3 to 6 m. The hardness and the

di ssolution rate were 15 neasurgd in the sane nmanner

as in the Exanple 1. The results are shown in Table

1. [0059] (Exanple 6) The substantially col umar

granul ar conposition (f) was 20 obtained in the sane
newnein agsbh bBxagpl & mi@xaent sehki iy sddiethieat afate of the
tenperatures to C: 35C, C2: 40C, C3: 40C, 4: 40C
AnixAdranda D me G radk sigedtliey elame Taanegs @ist sratdie Example 1.
shown in Table 1. [0060] 25 (Conparative Exanple 1)

|'FR® ECIOLES 1B AW hribe M aRefe tadded 1000 g of the
corrpou?ﬁl éil 1) and 500 g of the organic conpound (2).

Then, B 1:ontent t hereof was m xed at a rotational
frequepsy,pt 1pn agitating bl ade of 2400 rotations for

30. seconds to 24 obtain 1500 g of a nixture—The
i ssol ution r hEEaBELEKe [DLEEPS URASTINERTAREPS 1Ph he
same nmanner ascPmpehRdtixanpiaéel. The [Ees2re
shown in Table 1. [0061] |Sd/mdble 1] (Gemppstion
Di ssol uti on Hardness of ¢onposition rlatkghranul ar
BkahPle CONPOSI t1 ona(kg) 0.519 1.86
Example 2 b 0.619 2.31
Example 3 c 0.708 2.14
Example 4 d 0.519 2.04
Example 5 e 0.603 2.81
EBxample 6 £ 0.603 2.61
Comparative mixture 0.462 -
Example 1

[0062]
(Example 7)

Firstly, 1500 g of a styrene-butadiene-styrene

copolymer (SBS, MFR = 5 (230°C, 21.2 N (2.16 kg-f)) and 7.5
g of the granular composition (a) obtained in Example 1 were
dry-blended. Then, the blend was charged into a biaxial
extruder (30 mmg, NAKATANI) through a hopper. The blend was
extruded at a screw rotational frequency of 50 rpm at an
extrusion temperature (Cl to C4) of 180°C to obtain a
columnar pellet of a thermoplastic polymer composition.

[0063]
(Examples 8 to 12)

Thermoplastic polymer compositions were produced in the
same manner as in Example 7, except using a gJranular

composition (b), (¢), (d), (e) or (£f).




Exanple 1 a 0.519 1.86 Exanmple 2 b 0.619 2.31

Exanple 3 ¢ 0.708 2.14 Exanple 4 d 0.519 2.04

Exanple 5 e 0.603 2.81 Exanple 6 f 0.603 2.61

Conparative mxture 0.462 - Exanple 1 [0062] (Exanple

7) Firstly, 1500 g of a styrengsgbutadi ene-styrene

copol ynmer (SBS, MFR = 5 (230C, 21.2 N (2.16 kgf)) and

7.5 10 g of the granul ar conposition (a) obtained in

Exanple 1 were dry-bl ended. Then, the bl end was

Cﬁmwﬂmm Qebrhicagrairyext ruder (30 mtp, NAKATAN )
per. € end was extruded at a screw

rotatlnm54ﬁrequency of 50 rpmat an extrusion

tenperature (O to C4) of 180C to obtain a 15

coI unriike pedFanulsr a QARG | @%&r;;i@s to the present

osition les 8 t rnnpla ti.C
fi b
SO RO 1 Fhs REG o T 1A hd tGang mENAEPoaron

a3, ‘%ﬂﬁ?anple 7, except using a granular 20
conposition (b), (c), (d), (e) or (f). 25 | NDUSTRI AL

APPLI CABI LI TY [ 00641 The granul ar conposition
according to the present invention can be rapidly
di ssolved into a hydrocarbon 5 sol vent.
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26 CLAIMS 1. A granular conposition conprising an
organi ¢ conpound having a nelting point of 30 to 100C,
and a conmpound 5 represented by the fornula (1): O
HOCCHCH R X-j R (1) R3ER3 R 2 wereinRL
and R2 independently represent g hydrogen atom an

al kyl group having 1 to 8 carbon atons, or a

cycl oal kyl group having 5 to 8 carbon atons, R3
represents a hydrogen 10 atom or an al kyl group having
1 to 8 carbon atons, and X gigaiesents a single bond,
a sul fur atom an oxygen atom an al kylidene group
having 1 to 8 carbon atons or a cycloal kyli dene group
having 5 to 8 carbon atons. 15 2. The granul ar )
cbnposh t BEANHERSr FORGOEE LaPEI ROMPEAFENG; A { REganic compound

conmpound represented by the fo la ( S 2-[1=(2-

AT - 3 SPREEERserasithony ) lnyry | #0852 43N E | spmeound
vl 4t - = | -6+ (3-t-butyl-2-hydroxy-5-

?rpe%éw@?%éé{ntzéycfl)@4%rrlrleetzl$ p gﬁyl(gggryl ate. 20 3. The

granul ar conposition ac€prding to claim1, wherein

t he organi ¢ conpound is |at | east one conpound sel ect ed

from tHoHyroup consxtiGrChi=&Hhhenol antioxidant, a
sulf ur nti oxi dant, |a ph%iﬁhorus anti oxi dant, a

hiknder 'nex?7
(1)

R® R3
R? R?
wherein R* and R? independently represent a hydrogen atom, an
alkyl group having 1 to 8 carbon atoms, Or a cycloalkyl
group having 5 to 8 carbon atoms, R’ 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 &

cyclealkylidene group having 5 to 8 carbon atoms.

2. The granular composition according to claim 1, wherein
the compound represented by the formula (1) is 2-[1-(2-
hydroxy—3,5~di-t—pentylphenyl)ethyl]m4,6-di—t—pentylphenyl

acrylate or 2-t-butyl-6- (3-t-butyl-2-hydroxy-5-

methylbenzyl) -4-methylphenyl acrylate.

3. The granular composition according to claim 1, wherein
the organic compound ig at least one compound selected from
the group consisting of a phenol antioxidant, a sulfur

antioxidant, a phosphorus antioxidant, a hindered amine
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antioxi dant, an ultraviolet absorber, an antistat and
a lubricant. 4. The granul ar conposition according to
claim1, which 5 conprises 20 to 80% by wei ght of the
organi ¢ conpound, and 80 to 20% by wei ght of the
conpound represented by the fgrnula (1), based on
100% by wei ght of the granular conposition. 10 5. A
process for producing a granul ar conposition, which
conpri ses granul ating an organi c conpound having a

Nt B g Nt 20f 30:EevIS06: anthbrMOURH antistat and a
represented by the formula (1): 0 | I OH O C CH=CH

Rulricdrl). R3 3 R2 R2 15 wherein Rl and R2
i ndependently represent 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, R3 represents a _
e ogb AtaALYRL o AR AT T8 o vnicn

g@r‘ Plgse 'Se_}k'i-]];w bopd. ~8gaHkl £ UkoRb8Tha, d
g% yg%%ga on%sag%%Ongﬁéﬁi enéggrgﬁg ﬁaging 1 ?058 an
C&f ba, abees 1 aeighe! o kxhédeé@ndmm kapiregehttd &y the
carbon atons. ‘6. The process according to claimb5,

whermila t hiel) ,gr aradest | on | 308k ekyr usebghiyr aaful dthieon granular

28 7. A process for producing a thernoplastic polyner
compogition,

5. A process for producing a granular composition, which
comprises granulating an organic compound having a melting
point of 30 to 100°C and a compound represented by the

formula (1):

0
[
OH O—C-CH=CH;
R1 y | R1
(1)

R® R®
R? R?
wherein R' and R? independently represent a hydrogen atom, an
alkyl group having 1 to 8 carbon atoms, or a cycloalkyl
group having 5 to 8 carbon atoms, R? represents a hydrogen
atom or an alkyl group having 1 tc 8 carbon atoms, and X
represents a single bond, a sulfur atom, an oxygen atcm, an
alkylidene group having 1 to 8 carben atoms or a

cycloalkylidene group having 5 to 8 carbon atoms.

6. The process according to c¢laim 5, wherein the

granulation is an extrusion granulation.




conposition, which conprises mxing 0.01 to 2 parts by
wei ght of the granul ar conposition according to any
one of 5 claims 1 to 4, into 100 parts by weight of a
t her mopl astic pol yner.

28

7. A process for producing a thermoplastic polymer
composition, which c¢omprises mixing 0.01 to 2 parts by
weight of the granular composition according to any one of

claims 1 to 4, into 100 parts by weight of a thermoplastic

polymer.




