AMORPHOUS COMPOUND AND STABI LI ZER.FOR POLYMERS

CONTAI Nl NG THE AMORPHOUS COVPOUND FI ELD OF THE

I NVENTI ON The present application is filed, claimng
the Paris Convention priorities of Japanese Patent
Application Nos. 2008-221626 (filed on August 29,
2008), 2009-091870 (filed on April 6, 2009), and

2009- 091871 (filed on April 6, 2009), the entire

c o AR BHQOUSCCOMPORDNNDpANR STABILEZEROFOR BOLYMERS
The invention relates to an anorphous conmpound and a

st abi | i zeCONTAIDINGHHEE AMORPHOJTS GORMRODNIDS
conmpound. BACKGROUND OF THE | NVENTI ON A pol yner

stabilizer is for providing polynmers such as
t hernoplastic polyners (e.g. polybutadiene) with

FEEDId)Ft’]YHEJINIVEINTiOHht and oxygen and is used by
bei ng contai ned in pol yrrers As an efficacious
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n efficacious conponent is blended as a dissol ved

¥&fal with a polyner to produce a polymer

conposj tion. SUMVARY OF THE | NVENTI ON
The invention relates to an amorphous compound and a stabilizer for

polymers containing the amorphous compound.

BACKGROUND OF THE INVENTION

A polymer stabilizer is for providing polymers such as thermoplastic
polymers (e.g. polybutadiene) with stability to heat, light, and oxygen and is
used by being contained in polymers. As an efficacious component of the
stabilizer for polymers, there has been known a compound defined by the
following formula and it has also been known well that the compound can be
obtained as a powder-like crystal (see, for example, Japanese Patent

Application Laid-Open (JP-A) No. 10-273494,).
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After being dissolved in a hydrocarbon solvent, a stabilizer for



Since the stabilizer for polynmers containing the
above-nenti oned conpound as an efficaci ous conponent
is a fine powder, scattering of the powder nay occur
"at the tinme of handling the stabilizer for polyners,"”
for exanple, a step of preparing "a dissol ved
materi al consisting of the stabilizer for polyners
and a hydrocarbon solvent” to be used for producing a
pplynyersrconéaimos ith é aboaerdn dritéoredbesempensd alsidr effications
pol yners wi th suppressed occurrence of
canpoeentidilended ashodisbelsad desiorid. with a/p6nedr fohwroduce a
above state of the art, inventors of the invention
pbldviger dREiFosiAibhOUS i nvestigations and have conpl et ed
the present invention. That is, the invention
provides the following [1] to [9]. [1] An anorphous
compound (hereinafter, referred to also as "the

mg@ f ") defined by the follow ng
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eXAIREL; %%t@pr@ PXAP_YIBE! ﬁéilaﬁsq;v?;im@tamlsomasges of the stabilizer
deternmined by differential scanning cal orinmetry (DSC}
formplamess apdanhydresashoms sphyestctodve npehéer preducing a polymer
composition and therefore, a stabilizer for polymers with suppressed
occurrence of powder-scattering has been desired.
In view of the above state of the art, inventors of the invention have
made various investigations and have completed the present invention.
That is, the invention provides the following [1] to [9].

[1] An amorphous compound (hereinafter, referred to also as “the

present amorphous compound”) defined by the following formula (1):

i
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R1 R1
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(1)
R® R®

R? R?
wherein R! and R? independently denote a hydrogen atom, an alkyl group
with 1 to 8 carbon atoms, or a cycloalkyl group with 5 to 8 carbon atoms: R3

denotes a hydrogen atom or an alkyl group with 1 to 8 carbon atoms; X



cycl ohexane at 25C in the follow ng test system in

the test systemfor solution rate, the neasurenent is
carried out by loading a container (capacity: 100 m,
outer diameter: 55 mm height: 70 nm containing 50 g
of cycl ohexane at 25C with 3 g of a test substance;

rotating fan type stirring blades with 38 nm di aneter
at a rotation speed of 100 rpm and neasuring the tine
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anor phous conpound described in [1], being in an
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X-ray diffraction pattern deternm ned by X-ray

atdhist haeiBhrendeshenit gadiaas Ps &b 28°C dedbrnififed by differential
anmor phous conpound described in [1] or [2], wherein in
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group; R3 is a"hydrogen atom and X is an ethylidene

bed
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and s a ne ene group nmet hod for producing
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ZBQC mc'ﬂngz of a test su%stance, rota%:mg fan type stirring blades with 38
mm diameter at a rotation speed of 100 rpm; and measuring the time taken
for the test substance to be dissolved.

[2] The amorphous compound described in [1], being in an atomic
arrangement state as shown in Fig.2 of the X-ray diffraction pattern
determined by X-ray diffractometry using a CuKu spectrum.

[3] The amorphous compound described in [1] or [2], wherein in the
formula (1), R! and R2 are each a tert-pentyl group; R? is a hydrogen atom;
and X is an ethylidene group.

(4] The amorphous compound described in [1] or [2], wherein in the
formula (1), R1is a tert-butyl group; R? is a methyl group; R3 is a hydrogen
atom; and X is a methylene group.

[5] A method for producing the amorphous compound described in
any one of [1] to [4], including a first step of melting a crystalline substance
having a melting point of 70°C to 220°C and defined by the following formula
(1):



R3. R3 R2 R2 wherein RL and R2 independently denote a
hydrogen atom an alkyl group with 1 to 8 carbon
atons, or a cycloal kyl group with 5 to 8 carbon atons;
R3 denotes a hydrogen atomor an al kyl group with 1
to 8 carbon atons; X denotes a single bond, a sulfur
atom an oxygen atom an al kylidene group with 1 to 8
carbon atons, or a cyghoal kylidene group with 5 to 8
carbon atons by heatijfig at a tenperature equal to or

hi gherapan the ne gp.q I second step of
ying tThe e

cooling and soli di ed substance obt ai ned
Ri’ [6] plstabilizer for polyners,

co —tR Dr plgds conmpound described in any

one The stablliger for polyners

des e i ~ hay¥ng a particulate shape. [8] A

: g a polynmer conposition, including
a first sﬁ%p ssol ving the stabilizer for
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stabilizer for polyners. BRI EF DESCRI PTI ON OF THE
a@<arbon atoms; or a cycloalkylidene group with 5 to 8 carbon atoms

by heating at a temperature equal to or higher than the melting point and a
second step of cooling and solidifying the melted substance obtained in the
first step.

(6] A stabilizer for polymers, containing the amorphous compound
described in any one of [1] to [4].

[7] The stabilizer for polymers described in [6], having a particulate
shape.

[8] A process for producing a polymer composition, including a first
step of dissolving the stabilizer for polymers described in [6] or [7] in a
hydrocarbon solvent and a second step of blending the dissolved material
obtained in the first step with a polymer.

[9] The process described in [8], wherein the polymer is a
thermopiastic- polymer.

The amorphous compound of the invention has an excellent

“capability of quickly dissolving in a hydrocarbon solvent” and the stabilizer
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Fig. 1 is a drawi ng showi ng an endot herm c peak in
differential scanning calorinetry using DSC for the
present anor phous conpound. Since the peak is a broad
peak in the phase transition, the drawi ng shows that
t he anor phous conpound is in an anorphous atom c
arrangenent state. Fig. 2 is a drawi ng show ng an

. X-ray diffraction pattern by X-ray diffraction

forpatym ereof thesinvgntiofudtesamtcthusest ateting af peswder and is thus
anor phous conpound. Since the pattern contains broad

exvelknt at hestdbAwendospolysnédsat  t he anor phous conpound
is in an anorphous atonmi c arrangenent state. Fig. 3 is
a drawi ng showi ng an endotherm c peak in differential
scanning cal orinetry using DSC for a conventi onal

BRIEF BESORIFERON 0P THE DRAWNeGReak is a sharp peak

at a single point, that is, the nelting point, the
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DESCRI PTI ON OF THE I NVENTI ON 5 The anor phous conpound

stgfet he i nvention is an anor phous conpound defi ned by

the followng_ formula (1): 0 _it O4d O U, MFUH2
Fig. 2 is a drawing showing an X-ray diffraction pattern by X-ray

diffraction measurement using a CuKa spectrum for the present amorphous
compound. Since the pattern contains broad peaks, the drawing shows that
the amorphous compound is in an amorphous atomic arrangement state.

Fig. 3 is a drawing showing an endothermic peak in differential
scanning calorimetry using DSC for a conventional crystalline compound.
Since the peak is a sharp peak at a single point, that is, the melting point,
the drawing shows that the compound is in a crystalline atomic arrangement
state.

Fig. 4 is a drawing showing an X-ray diffraction pattern by X-ray
diffraction measurement using a CuKuo spectrum for a conventional
crystalline compound. Since the pattern contains sharp diffraction peaks of
the respective crystal lattice planes, the drawing shows that the compound is

In a crystalline atomic arrangement state.

DETAILED DESCRIPTION OF THE INVENTION



RL (1) \ X~\ 2 R3 R3 2 wherein RL and R2

i ndependently denote a hydrogen atom an al kyl group
with 1 to 8 carbon atons, or a cycloal kyl group with 5
to 8 carbon atons; R3 denotes a hydrogen atom or an
al kyl group with 1 to 8 carbon atons; X denotes a
single bond, a sulfur atom an oxygen atom an

al kylidene group with 1 to 8 carbon atons, or a

cycl dEh&am aipheug rcomposinidnofithedn®entivhas anadmosphous
havi ng an endotherm c peak at 15 to 25C determ ned by
cathpbené defialed cannicligwiag dormela (1)( DSC) and a
solution rate of 5 ng/sec or higher in cyclohexane at
25C in the folbowing test system in the test system
forﬁ_@l ut i onof_ét(g,'=d,_|(3e measurenent is carried out by

| oadi ng a coptai ner (capacity: 100 m, outer

R i P TR el 75 ™ hei ght: 70 mm) containing 50 g of
cyexan 25C Wilth 3 g of a test substance;

taken for t e test substance to be dissolved. In the
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an n-pentyl group, an isopentyl group, a 6 tert-pentyl
depefgs a %mgleegmqlmﬁylfug AHRIP; aBREFYEeR atome anmlkylidene group
exanpl es of the cycloal kyl group include a

withe [l dp Srearboygradams, ar amﬁnwﬁd@mmupamdth 5 to 8 carbon
atoms: having an endothermic peak at 15 to 25°C determined by differential
scanning calorimetry (DSC) and a solution rate of 5 mg/sec or higher in
cyclohexane at 25°C in the following test system:

in the test system for solution rate, |

the measurement is carried out by loading a container (capacity: 100
ml, outer diameter: 55 mm, height: 70 mm) containing 50 g of cyclohexane at
25°C with 3 g of a test substance: rotating fan type stirring blades with 38
mm diameter at a rotation speed of 100 rpm; and measuring the time taken
for the test substance to be dissolved.

In the formula (1), R! and R? independently denote a hydrogen atom,
an alkyl group with 1 to 8 carbon atoms, or a cycloalkyl group with 510 8
carbon atoms. Herein, examples of the alkyl group include a methyl group,

an ethyl, an n-propyl group, an isopropyl group, an n-butyl group, an

isobutyl group, a tert-butyl group, an n-pentyl group, an isopentyl group, a



cycl ooctyl group, a 3-nethylcycl opentyl group, a
4- met hyl cycl opentyl group, a 3-nethylcycl ohexyl
group, and the like. Especially, for exanple, a methyl
group, a tert-butyl group, or a tert-pentyl group is
preferably exenplified. R3 denotes a hydrogen atom or
an al kyl group with 1 to 8 carbon atons. Exanples of
the al kyl group for R3 include al k roups
teé?i(@ﬂpltﬂf groyp, fack-ethylhEsylapionpl anda. Ie)l%(eagd?ma;hem eosamples of
group is preferably exenplified. X denotes a
the qgﬂmlikgh growp mdlfide aatyolupeabylogipgen aatyoloheaypl group, a

al kyl i dene group with 1 to 8 carbon atonms, or a

cyyedotpl giohipd e ngsthyicyeldpendyl groud, aat- hférthﬁl@ﬁli)pentyl group,

Herei n, exanples of the al kylidene group include a

a%@!hﬁ&?c]ﬂh@ﬂﬂ grodip, ahthiedgne @@e@lam E&zoé&/:ixhﬁﬁﬁ% methyl
group, a butylidene group, and the like.” Further,
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cyclopentylldene group, a cycl ohexyl 1 dene gr

the |k
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et hyl I dene group; ene

! E%ﬁg'lessoun erfé‘?dﬂpﬁ gosr IQJ xt@udg *i'}}roups exemplified

armr phous
r e t ent I hen
fo_r?,(lg_ Q_i)(egﬁil Xﬁ[rﬁﬁg mg%tr %tglypé'r‘lup is preferably
2, 4-di.- ert-butyl 6-[ 1- (3
eXREmp ﬂf‘@&t but yl - 2- hydr oxyphenyl ) et hyl ] phenyl
acryl 2 tert- 6-(3
“ter tﬁ teda g ibgf' ng, getliinaiany an exygemngiohay |
yl ate, 2-tert- but%l -6-
atkogs EropnwWath AL oy pex@msammrpﬁqew}oglkyhﬂppe group with 5
-4-methyl phe 7 nyl acrylate, 2 -tert-butyl-6-[
to8 earhcm ataqs.yl - 2 - hydr oxy- 5- nmet hyl phenyl ) p ropyl ]
- 4- met hyl ph
~ Herein, examples of the alkylidene group include a methylene group,
an ethylidene group, a propylidene group, a butylidene group, and the like.
Further, examples of the cycloalkylidene group include a cyclopentylidene
group, a cyclohexylidene group, and the like. Especially, a methylene group,
an ethylidene group, or a butylidene group is preferably exemplified.
Specific examples of the present amorphous compound include
2-[1-(2-hydroxy-3,5-di-tert-pentylphenyl)ethyll-4,6-di-tert-pentylphenyl
“acrylate,
2,4-di-tert-butyl-6-[1-(3,5-di-tert-butyl-2-hydroxyphenylethyllphenyl
acrylate,
2-tert-butyl-6-(3-tert-butyl-2-hydroxy-5-methylbenzyl)-4-methylphenyl

acrylate,

2-tert-butyl-6-[1-(3-tert-butyl-2-hydroxy-5-methylphenylethyll-4-methylphe



enyl acrylate, 2 -tert-butyl-6- [ 1-(3-tert-butyl-2
- hydr oxy- 5-propyl phenyl)ethyl] -4-propyl phen vyl
acrylate, and 2-tert-butyl-6-[
1-(3-tert-butyl -2-hydroxy-5-isopropyl phenyl)ethyl ]
-4-isopropy |phenyl acrylate, and the like. Specific
and preferabl e exanples of the present anorphous
compound i nclude 2-[ 1-(2-hydroxy-3, 5-
nyli adrgldtepent yl phenyl )ethyl] -4, 6-di-tert-pentyl phenyl
acrylate, that is, a substance defined by the formula
24tayt-huntyb- Ch (Rterahdi tif2 2 - lrdrogphmathgiphepgbpybpwil-dupethylph
R3 is a hydrogen atom and X is an ethylidene group
eryicthctyldter t - butyl -6 - (3 -tert-butyl-2
- hydr oxy- 5- net hyl benzyl ) - 4- net hyl phenyl acryl ate,

2%@%1%&%1 @[ﬁ@ﬁéﬂ%ﬁgﬂz ]:ligﬂﬁﬂx%s biﬁp@ayﬂﬂh@ﬁ&mtﬁy}] A®ropylphen

is a tert-butyl group; is a methyl group;

yl 1’y§at@ hydrogen atom and X is a nethyl ene group.
e’present anor phous conpound has an endot hermi ¢ peak

28brcbind daﬁgEf‘f%@%t%??%ﬁO?kgg'ﬁoéﬁéféﬂb%%%?fgﬁ%ﬁg'4'iS°pr°W
) c . ’
T TR AR I A |
2 conSbib et oSSR ks b3S
heighta,?& @ contai ning 50 g of cycl ohexane at 25C
Rty t

CaarpPHun est substance and rotating fan type
tirring blades with 38 mmdianeter at_a rotatiqgn
2'3 sagro

pd@chwshroxp, b skiterrpeniaiabensliethid-4.61i-tery aratylphenyl
the test substance to be dissolved. As the present

aeuybateh sluat 1o apobstancendefingdby thefonmuleg(1d in which R! and R?
are each a tert-pentyl group; R? is a hydrogen atom; and X is an ethylidene
group and
2-tert-butyl-6-(3-tert-butyl-2-hydroxy-5-methylbenzyl)-4-methylphenyl
acrylate, that is, a substance defined by the formula (1) in which Rlis a
tert-butyl group; R2is a methyl group; R3 is a hydrogen atom; and X is a
methylene group.

The present amorphous compound has an endothermic peak at 15 to
25°C determined i)y differential scanning calorimetry (DSC).

Further, the present amorphous compound has a solution rate of 5
mg/sec or higher, preferably 5 mg/sec or higher and 9 mg/sec or lower in “a
test system for solution rate” measured by loading a container (capacity: 100
ml, outer diameter: 55 mm, height: 70 mm) containing 50 g of cyclohexane at

25°C with 3 g of a test substance and rotating fan type stirring blades with

38 mm diameter at a rotation speed of 100 rpm, and measuring the time
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anor phous conpound which is in an atom c arrangenment
state as shown in Fig.2 of the X-ray diffraction
pattern determ ned by X-ray diffractonmetry using a
CuKa spectrum Fig. 2 shows the results of the X-ray
diffractonetry showing the peak intensity in the axis
of ordinate and the angle 20 of the diffraction |line
in the axis of abscissa. Preferable exanples of the

tgkensfentthartestphuhstancerpobe dissohaddude subst ances of
anor phous conpounds having diffraction patterns wth
two bAsabe peasch tvimnesh raxcin@pouek ithlers {5 dXbrplifidd amd
16 to 19 of 20. More preferabl e exanples include
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two broad peaks whose peak tops exi st |n 10 to 111 and

Fig2 0P thél-& Py aﬁﬁazﬁ%nsﬂ?c?@rnoﬁetﬁ‘ﬁnﬂé er { F&gm&netry

corrpoun may be plate-T1ke, fine po

Eiiﬁj ﬁ?&( Specth@u! ar, tablet-like, approximtely
erica

appr oxi matel y sem -spherical, flaky, etc.

and | Bid 2 U tH R of's etfg?%gﬁﬁgﬂ%etry showing the peak

appr oxi y sp erlca app

. gem ~sphefical are ef er
inE5 S The S AR pis RO 0 eBRfroa of 1B ffiectibn Tine in the
arti uIarIy however, ,its particle dianeter
ahigpEiAbSCRSR eka‘%r?ﬁrgodle exgaRRIes of the er%ﬂ@aatanaomhouﬁ compound
U&i %Q Ie part cle d| aneter mayhe, for _exa
% Forphows componadyhavig ditragp amtterns
armrphous onpound maybe, for exanple, about 1 mmto
wiidotwo bregd ﬂ;%ﬁﬂ@ﬁameék tnpsgmstmywof@ 1¥mnda1tpl19° of 26.
about 1 mmto about 3 mm The weight per one particle
Mgire itrefayablecertamplespholslecampmineis compoupds havgadiffraction
limted; however, it may be, for exanple, about 6 ny
paﬁemmwlit}ﬂﬁwabroad)peaksaw,hdsla@eﬁkrmIJslem infl(ttoell1® and 16 to
present anor phous conpound is not particularly
18¢ of 2&d; however, it may be, for exanple, about 10 N
to about 30 N

The shape of the present amorphous compound may be plate-like,

fine powder-like, pellet-like, granular, tablet-like, approximately spherical,
approximately semi-spherical, flaky, etc. and is not particularly limited;
however, approximately spherical and approximately semi-spherical shapes
are preferable. Further, the size of the present amorphous compound is not
particularly limited; however, its particle diameter may be, for example,
about 1 mm to about 4 mm. A preferable particle diameter may be, for
example, about 2 mm to about 4 mm. The height of the present amorphous
compound may be, for example, about 1 mm to about 4 mm. A preferable
height may be, for example, about 1 mm to about 3 mm. The weight per one
particle of the present amorphous compound is not particularly limited;

however, it may be, for example, about 6 mg to about 12 mg. Moreover, the



In addition, in the case the shape of the present

anor phous conpound is plate-like, as necessary, the

present anor phous conpound may be pul verized to be

flaky. As a production process of the present

anor phous compound, there is exenplified the process,

including a first step of nelting a crystalline

substance having a nelting point of 70C to 220C,
hprddessaifithe P30sémt 4s0fphandcanpowned idbyot partiailacly limited:

formula (1): O OHO-CGCCHCH2 RL RL (1) 3 R3 22
hotverer, it ayelhel 62 ek ashpde ibait| 10 Mapaibwua 3oyNr ogen

atom an alkyl group with 1 to 8 carbon atons, or a

cycl opd kdlitosP 4R tWeldase th@ sﬁaﬁ@rob@ﬁe ?ké’é’é‘i}t dRBorflRnat es
a hydrogen atom or an al kyl group with 1 to 8 carbon

céthpBEndXs p %%Eéla’%ylﬁéd&%@rybﬂi@ &eﬁ@la%?%ﬁ)ﬁ@co ound may

oxygen atom an a ene grou W th

l.@gl kyl i dene group with 5 to 8 carbon
bgﬁagﬂ@en%éd ﬂoe ﬂ aRd!

Ing”at a tenperature equal to or higher

%ﬂgns}ép%ﬁﬁﬁgﬁ’h et S i o

[ | [

eﬁ?%géﬁﬁhiﬁarpgﬁg%@em% %ﬁ@ﬁ}ategb%gﬁr {18 A sregtals
20CsDAVEE A FTHNE B oS%@”&ta?%ot eP Eé{er%%am 140°C

and the ‘tenperature equal or hi gher than the
|dquW§d‘|Ck!‘f th Bg f °¥1§Plfé§<ﬁn'pl e, about 90C to 10

wherein R! and R? independently denote a hydrogen atom, an alkyl group
with 1 to 8 carbon atoms, or a cycloalkyl group with 5 to 8 carbon atoms; R3
denotes a hydrogen atom or an alkyl group with 1 to 8 carbon atoms; X
denotes a single bond, a sulfur atom, an oxygen atom, an alkylidene group
with 1 to 8 carbon atoms, or a cycloalkylidene group with 5 to 8 carbon atoms
by heating at a temperature equal to or higher than the melting point and a
second step of cooling and solidifying the melted substance obtained in the
first step.

In the first step of the process of the present amorphous'compound,
the above-mentioned crystalline substance may be melted by heating at a
temperature equal to or higher than the melting point and the “temperature

equal to or higher than the melting point” may be, for example, about 90°C to
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about 250C and preferably about 120C to about 160C. In

the second step of the process of the present

anor phous conpound, the nelted substance obtained in

the first step may be cooled and solidified, and the

tenperature and tinme for "cooling" may be, for

exanpl e, about 50C or |ower for about 10 sec. or

| onger . Particularlf, they are preferably about OC to
akihg 2505 6CCan @ prefevablyldbwdc 205€ toatipart 1608Cabout 2 nin.

or shorter and nore preferably about OC to about 40C

f or &bdht s2torskstept af thiequrocéssnifitheArestit amopphiows egmpound,

of cooling and solidifying the nelted substance
thebinelteddubstane dbtadiedirethe fifst tepirapbetpbled il solidified,

process of spraying or dripping the nelted substance

adthé fedperatiie dnd GinesforPeddlird’GRAY &, Fiddx habest 50°C

plate (e.g. a sheet or the |like made of a netal such
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substance obtained 1n the first step”to “cool
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S RSN R I e
 aEr g el b asST  UE B2, ABR T ne

rotary drum havi ng projections and having a_nmechani sm
exphangeaptry(a.gea pheetear thedakemasle pfimatal sugh apgtainless
parts of the projections and dripping the nelted
steabls a axoeessrof gdhemaelyed spbstiaace pbtaiaeflindhedirststep to
centrifugal force and/or gravity obtained by rotating
caohed mater yr drpoor sthenRoanf arprocessysfaommitatimsly ppauaing the
is a granul ation apparatus generally having a
meyedndibistamcepelitiaindd o thafirftodtep omngl caoled belt.

The process for dripping the melted substance may be, for example a
process of dripping from a dropping tube and specifically, a process of
dripping the melted substance after it is packed in a roll drop type
granulation apparatus, the Rotoform® granulation apparatus, or the like.

Herein, the roll drop type granulation apparatus is generally a
granulation apparatus provided with a rotary drum having projections and
having a mechanism of scraping the melted substance with the tip end parts
of the projections and dripping the melted substance on a heat exchange
plate by the function of centrifugal force and/or gravity obtained by rotating

the rotary drum. The Rotoform® granulation apparatus is a granulation

apparatus generally having a cylindrical part which has holes and a
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structure of receiving the nelted substance in the
inside of the cylindrical part and thus having a
mechani sm of dripping the nelted substance on a heat
exchange pl ate through the holes. Dripping using the
Rotof orm(r) granul ation apparatus is particularly
preferred. To control the weight per one particles of
the present anorphous conpound to be a desired val ue,
stiuctulre of aseeivingathermeked substhimgepnndhetinsi denefl thedylindrical
substance from a dropping tube, the dianeter of the

patit el 1 d hiwingra nidchauissg of drippahg the metédsubstance on a
substance nay be adjusted so as to control the

helti sxehagiga phatet thiebubhehe®cl@d IMApHBIEasibgthet Rétoform®

droppi ng tube. Specifically, for exanple, in the case
g2l fGoh %'p{p atAAR ISHRAIRURIY préfePredPpar at us, the

anount of the nelted substante to be scraped by the
tip it ' '
and 1 1 oSt e irelal} RN s B HA Bt BhdoEfihous
t.h ' t ' '
oFRERE K e Ui ieuen i BF LR Bty oF ffippialy e
dy.i gpi amount of ;the nelted .,substance f.romihe .
mafts B na Ao Bf, RS RRRRS o LB dpibing tube or
there i.s exenplified eat exchange plate heated t
haTasrosE PoaEI el DS IAY R apetad 5¢ s pptrof the
i.ncl ude a bel de .of stainlesg steel adjusted.to a
dripping ppeynt piﬁﬁ@ pmlmdeswt@a%iom the droppigg tibge 1
made of stainless steel adjusted to a prescribed .
Spegrpealdy, fpr exympls. dnthgwase of Hae relk drop typegramygtion
plate adjusted to a prescribed tenperature by water
appanatus/ fhecamanut of theymeltedssyhstarceitsj be senapetdyathe tip end
prescribed tenperature by cold blow or the like. In
paxtdiof ithe projeetibns mayf be ciretroBad andcinathgecaseatf ¢he Rotoform®
which the nelted substance is dripped is better to be
grmdhtion Applaabivd, zhe siz offibleyiides anfl thbenscovsrntdaftheimelted

characterized in that the 12
substance may be adjusted to control the dripping amount of the melted
substance from the dropping tube.

As the “cooled heat exchange plate,” there is exemplified a heat
exchange plate heated to about 0°C to about 50°C. Specific examples
thereof include a belt made of stainless steel adjusted to a prescribed
temperature by water or the like, a belt made of stainless steel adjusted to a
prescribed temperature by cold blow or the like, a stainless plate adjusted to
a prescribed temperature by water or the like, and a stainless plate adjusted
to a prescribed temperature by cold blow or the like. In addition, the face of
the heat exchange plate to which the melted substance is dripped is better to

be smooth.

A stabilizer for polymers of the invention is characterized in that the

12



stabilizer contains the above-nenti oned anorphous
conpound. The content of the anorphous conpound in the
stabilizer for polymers of the invention is, for
exanpl e, about 1% by wei ght or higher, preferably
about 75% by wei ght or higher, nore preferably about
85% by weight, and even nore preferably about 95% by
wei ght or higher in the entire weight of the

staltilizet comtaihe the abyve mendionddeamovgintuscompbundur se,
the stabilizer for polyners of the invention nmay be
made Tife ¢dmgentrof tHwamorphowpocndpfthdtinithe stédsilizes éor
wher e t he anorphous conpound accounts for 100% by

polneid of thd Herenfiionrie, fRicXaimple, hbsutsl Biby waightfcirhigher,
pol ymers of the invention). The stabilizer for

] ' Kef QRbR prefaddbd¥ abolit BE% b
prggrgggir?ti)%tj% ng:wg&gtuggiti t af the effect sm:gf tohe y

weiBKEdA PBvé ?}d&%téore. éi‘gbpl} LEGut AW it oi'hl“lﬁgger in the

addi’tives in phenol’i ¢ ant 1 oxi dant's” suc
enp'ﬁr%%@i%gl? é)k E g% Féﬁég%%%tﬁ%lgﬁ%% Fg% me}’lltﬁlﬁ?n%f) course, the
2 6 di - ) o ITE . i i C
stfiPizgs FYEP oLyt of ThE TRy BOYH bt e ASRCkbegns
Cop GG abab i g KaRy WHett BE AR Sus S0Ripdund aScotintdfor
e e b g BT s S R SURIET M O
0 3,9-bis-[2-{3-(3-tert-butyl -4-hydroxy-5-nmet hyl phenyl ) p
inventien}l oxyl- 1, 1-di net

hyl et hyl ]-2, 4, 8, 10-t et raoxaspi r o[ 5. 5] undecane (nelting
poi ntThe stabalizegioy polymers of the invention may contain various

tetraki s{3-(3,5-di-tert-butyl-4-hydroxyphenyl)-propion
kinds af iadfiptevesster an bxtantl thag she effents ofi the ipyvention koetnmt

130C), 2-tert-butyl-6-(3-tert-butyl-2
inhiilyide dx yEsanspd &y dfommchyad didives tiglhdb pheholid antioxidants such as
n-octadecyl-3-(4-hydroxy-3,5-di-tert-butylphenyl) propionate (melting point
50 to 55°C), 2,6-di-tert-butyl-4-methyl phenol (melting point 69°C (freezing
point)),
2,2-thio-diethylene-bis-[3-(3,5-di-tert-butyl-4-hydroxyphenylpropionate]
(melting point 63°C or higher), tri-ethylene
glycol-bis-[3-(3-tert-butyl-5-methyl-4-hydroxyphenyl)propionate] (melting
point 76 to 79°C),
3,9-bis-[2-{3-(3-tert-butyl-4-hydroxy-5-methylphenyDpropionyloxy}-1,1-dimet
hylethyll-2,4,8,10-tetraoxaspirol5.5]lundecane (melting point 110 to 130°C),
tetrakisi3-(3,5-di-tert-butyl-4-hydroxyphenyl)-propionic acid}pentaerythrityl
ester (melting point 110 to 130°C),

2-tert-butyl-6-(3-tert-butyl-2-hydroxy-5-methylbenzyD)-4-methylphenyl
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acrylate (nelting point 130C or higher), 2-[ 1-(2
- hydr oxy- 3,
5-di -tert-pentyl phenyl)ethyl]-4,6-di-tert-pentyl phenyl
acrylate (nelting point 119C),
1,3,5-trinethyl-2,4,6-tris(3,5-di-tert-butyl-4-hydroxy
benzyl ) benzene (nelting point 240 to 2450C),
tris(3,5-di-tert-butyl-4-hydroxybenzyl)i socyanurate
actyieite (mgltimg poirt1B30°6€ @2Bigher),
1,3,5-tris(4-tert-butyl-3-hydroxy-2, 6-di net hyl benzyl ) -
2-11-@-h§dietya3j5di- taréd-pentlphienyBeihyi HY;6-di-oexe -emtiiplemyl
poi nt 159 to 162C),
acsyRite @lclih@pRRiS{ D) t - but yI - 4- et hyl phenol )
(rmelting point 128C or higher),

1, r?é?rtﬂ %H%l‘(—);i‘@'%g@%igggs-E?&%%t%%’)lf%ﬁ@dﬁd&&b@ﬁ?ﬁ%énzene (melting

poégf’ %%b % 8%58@3 (4 Bbditt)s(’am-ﬁﬁ@ﬁt Ayl m&zgﬂfé&&ﬁﬂuﬁate

or ’hi"gher); ur’ type ant’ oxi dant s” suc
. ‘-t hbodi prgRLani ¢ acid di-n-dodecyl ester
("?%gﬁgﬁ%ﬁgg?gttgzg%tgﬂﬂq, 3, 3" -t hiodipropionic acid
- n-tetradecyl tgr [t in QhNt 49 40) . .
1.4 5:is Rt Bk S Braty s o i aBEbialy 1 Ba e 2.46-0
( NG, poi n 5. to 67¢).,. and .
Hy gﬁéﬁ'ﬂst(’go% &W’c&?@ﬁh}ﬁp&ﬁllc,ﬁ?agp’d) pent aeryt hrityl
t lt] i nt bout_  46C); Rnh h At
2,gﬁm%(rgh)(ﬂgeaﬁ%s?gﬁg%'lg%tylgl-&%mylpﬁenoﬁ (me tl(rjlrgupsom%/ ?58°C or
tris(2,4-di-tert- b_u&?/l phenyl i hosphite (m§I ting point
higher), 4.4 dutylidenebis(6-tert-butyl-3-methylphenol (melting point
bis(2,4-di-tert-butyl phenyl)pentaerythritol )
20f°hashigher), (ansl 44i1thiebist6-tesiobutyl-Srsmthylphenol) (melting
bis(2,6-di-tert-butyl-4-nethyl phenyl ) pentaerythritol
palinpiédpiordigkewl ti ng point 237 to 2380C),
bi s(2, 4-di - cunyl phenyl ) pentaerythritol diphosphite
(el tdulfuptipet axtzdxiian®B868gh as 3,3’-thiodipropionic acid
tetrakis(2,4-di-tert-butyl phenyl)-4,4'-bi phenyl ene
dich Rivdeeyicaitée(theRIdg paint40 to 42°C), 3,3’ -thiodipropionic acid
di-n-tetradecyl ester (melting point 49 to 54°C), 3,3"-thiodipropionic acid
di-n-octadecyl ester (melting point 65 to 67°C), and
tetrakis(3-dodecylthiopropionic acid)pentaerythrityl ester (melting point

about 46°C);

phosphorus type antioxidants such as
tris(2,4-di-tert-butylphenyDphosphite (melting point 183 to 187°C),
bis(2,4-di-tert-butylphenylpentaerythritol diphosphite (melting point 160 to
180°C), bis(2,6-di-tert-butyl-4-methylphenyl)pentaerythritol diphosphite
(melting point 237 to 238°C), bis(2,4-di-cumylphenyl)pentaerythritol
diphosphite (melting point 221 to 230°C),

tetrakis(2,4-di-tert-butylphenyl)-4,4-biphenylene diphosphonite (melting
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point 75 to 90C), and
bis-[2,4-di-tert-butyl-(6-nmethyl)phenyl]ethyl
phosphite (nmelting point 89 to 92C); hindered am ne
type antioxi dants such as sebacic acid
bis(2,2,6,6-tetramet hyl-4-piperidyl) ester (nelting
point 81 to 86C), 2,2,6,6-tetranethyl-4-piperidyl
nmet hacrylate (nelting point 58C), and

poot 3 £690IC)H anddbisd2 dadietdreibutyl (6-andthebphenyllethyl phosphite
3,5-triazine-2,4-diyl} {(2, 2, 6, 6 -tetr

(mEhB\oidt 89 Ro 92PQYl )i M no} -1, 6 -h exnethyl ene
{(2, 2,6, 6-tetranet hyl -4-pi peridyl)imno} (nmelting

POi NthidABrdParh3REtype HhiibRdadhesusl 29'sBBALE seUEh as
2- hydr oxy- 4- n- oct yl oxybenzophenone (nelting point 45C

bi;g(fil N6 etk amethyl- -p?_)?ﬁisis_rl% ,egi_:egi (melting point Fﬁl to 86°C),

(ZH-benzotri azol - -tert-pentyl phenol

2,357 01 4 kel BIRBLaviate (melting point 58,0),and
h I | 1i ' 10 890, 1
poi3 Tt S SR T Fu B B2t it by ng
' 1270, . . ..
(SIS b eeanistbyl 4:pingridsRiminclat ARMRSEATIERS chl or obenz
{(éﬁbléﬁg{rgﬁéﬁg&i%%ggp ming CrelAng point 100 to 135°C);
3,5-di-tert-butyl-4-hydraoxybenzoate (nelting point
192c)ultraydeleh abierbegth suck e i -hxdugxy-4-n-octyloxybenzophenone
a-napht hal enesul fonic acid Na salt, an
(meltingmant ¢heS orhogher)aci d My salt, an
a- napht hal enesul fonic acid Ca salt, an
2-@Hdenzhtti ezl AryPohb uliderdpshtydphenoldmelting point 77°C or
8- am nonapht hal enesul fonic acid Na salt, a
highar)e 8418 -bin(2 @-dimh ethiiplsaitl)- 1:8, beniaeive Sty Jebri(octstuxgy)phenol
My salt, a benzenesulfonic acid Ca salt, a

(nbdtingeibt 80rb 89aC),R-8-hydkéxy-8-methylphenylbenzotriazole
5-di chl orobenzenesul fonic acid Ca salt, a

(n¥elfingi pdihpnabearkgenesul fonic acid M salt, an

m xyl enesul fonic add Ca salt, an m xyl enesul fonic acid

2-%?%2?.3:&-??%%8?%3‘2%&1@?&&}@-Q‘Ehlﬁroﬂagﬁﬁatriazole (melting
point 137°C), and 2,4-di-tert-butylphenyl
3,5-di-tert-butyl-4-hydroxybenzoate (melting point 192°C);

nucleating agents such as an a-naphthalenesulfonic acid Na salt, an
a-naphthalenesulfonic acid Mg salt, an a-naphthalenesulfonic acid Ca salt,
an a-naphthalenesulfonic acid Al salt, an 8-aminonaphthalenesulfonic acid
Na salt, a benzenesulfonic acid Na salt, a benzenesulfonic acid Mg salt, a
benzenesulfonic acid Ca salt, a benzenesulfonic acid Al salt, a
2,5-dichlorobenzenesulfonic acid Ca salt, a 2,5-dichlorobenzenesulfonic acid

Mg salt, an m-xylenesulfonic acid Ca salt, an m-xylenesulfonic acid Mg salt,

benzoic acid (melting point 122°C), p-isopropylbenzoic acid,
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o-tert-butyl benzoic acid, p-tert-butyl benzoic acid,
nmonophenyl acetic acid (nelting point 77C),
di phenyl acetic acid, a diphenylacetic add Li salt, a
di phenyl acetic acid Na salt, a di phenylacetic acid My
salt, a diphenylacetic acid Ca salt, a diphenylacetic
acid Ba salt, a diphenylacetic acid Al salt,
phenyl di met hyl acetic acid, a phenyl di nethyl acetic acid
o-tart-baltylbeazoerwng,| phtewtt buytyHoestzoic acddmimophenylagetic acid
phenyl di met hyl acetic acid My salt, a
(rpeing pbinre 7 180)a déhenydaéaticCacidahtdiphBenylacetic acid Li salt, a
phenyl di met hyl acetic acid Ba salt, a phthalic acid My
dipBbhylagei€ abidNaGt, ("@iphiens] fRtitaci® Mg saB, 8 Eshenlacetic
acid Li salt, a succinic acid Na salt, a succinic

ach® Ch Mt S2liphehy3aeticdu@d 3 §altoa dpRenBacstUCaéili A salt,
acid Ba salt, glutaric acid (melting point 95 to 990,

o . g ol e 't a
p}g‘i“ﬁ{l ar | cﬂhgé%&!% %dg{i‘tjﬁiggayut are:ﬂ%?%{g ?Be%gﬂisgfts jﬁﬂ’ é\
: . I i o . NG

P TRl oy o, BheRSldinddiRlld BB A e Salt, o
suberic acid Na salt, a.suberic id sal.t, a

PR B fer e A8 Ga Salt R B R te b RlsR Bl el By sl o
acid, a. acic acid Li salt,,a sebacjg . acid Na.salt, .

oihalis i REE Fafty gicciie acid Goplidhe DRt 5500 of pregiic a¢id Li

ebacic. acid saglt, diphenyl ophjnic add.(nmeltjn

s Bi%ﬁ“@%ct%@%@iﬁt’aa sw%w%m@ E@g Eﬂitna@uﬁemaé arid CaSalt, a
sal t, a di phenyl phosphinic acid Na salt, a ) )

sugcutie agidBasak, ghetarg acig (nalting poimb9e g OIROL phekwtaric acid
acid Ca salt, a diphenyl phosphinic acid My salt, a

LigialhenghusavspicidiNa sedt,ca glutgrictacidiMg salt, a glutaric acid Ca salt,
4, 4" di chl or odi phenyl phosphinic acid Li salt, a

a glutariti aved Bd salphadipipandfhialtinggoint Ml $all63°C), suberic acid,
di napht hyl phosphi nic acid, a dinaphthyl phosphinic

a sabekit hebli sals, albubatit hyidoNasabi, ai subkeicadid Mglshlt, a suberic

di napht hyl phosphinic acid My salt, a
adid 'CpEAlDyA phiberbiati CBaGatt, Gabadt tacidRdsebacic acid Li salt, a

di napht hyl phosphinic Al salt; netal soaps including
sebakicyacdg Nh BEl2h s8BAIE aBE M 2SalE 2 SEBHEIS heA @A Baltl & sebacic
acid Al salt, diphenylphsophinic acid (melting point 193 to 196°C), a
diphenylphosphinic acid Li salt, a diphenylphosphinic acid Na salt, a
diphenylphosphinic acid K salt, a diphenylphosphinic acid Ca salt, a
diphenylphosphinic acid Mg salt, a diphenylphosphinic acid Al salt, a
4,4’-dichlorodiphenylphosphinic acid Li salt, a
4,4’-dimethyldiphenylphosph_inic acid Na salt, dinaphthylphosphinic acid, a
dinaphthylphosphinic acid Li salt, a dinaphthylphosphinic acid Na salt, a
dinaphthylphosphinic acid Mg salt, a dinaphthylphosphinic acid Ca salt, and
a dinaphthylphosphinic Al salt;

metal soaps including fatty acid metal salts such as calcium stearate
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and hydrotalcite; inorganic or organic anti-bl ocking
agents such as alumnumsilicate, synthetic silica,
natural silica, zeolites, kaolin, and di atomaceous
earth; pignents such as carbon bl ack, titanium oxide,
pht hal ocyani ne- based pi gnments, qui nacri done-based
pi gnents, isoindolinone-based pignents, perylene- or
peryni ne- based pi gnents, qui nopht hal one-based

andi lgydot alcitdi ket opyrrol o- pyrrol e- based pi gment s,
di oxazi ne-based pignents, disazo condensati on
pi gmendiganddr olentic intiabluckiveg bgeretd spichresnalsminum silicate,
flame-retardants such as decabronobi phenyl, anti nony

syhthétid sidica, RRAERN eIl zEsktds| Ravlin cand ddatomacedds earth;
al um num hydr oxi de; anti-static agents such as

quat ¢f ARk SRS Bh S blasReti€MiveRiogides ur f act ant s,
.betaine type anphoteric surfactants, al kyl phosphate

L] - t Suifld f h
PN BILPL bl Supbah i s s, o

isé)i%rd}). 'ﬁ&{e%@s@& g?%%éts, %%?%ﬁh@aw P?l?ﬁlﬁesﬁsha&i@g%nts,

ylr:t I ne _erlv es, K nlgsu ca_nts Su
q@ﬁaﬁéﬁﬁpﬁé@aﬁ BiBnedth ok EpyERFIs RIS hast fipitnes
.al cano

I, sylfuric,aci.d ester, salt.s, alkyl sulfuric
diges ngdiasp L PAFEHLS. dipgrocanlenaatioh UFFERE SR o
salts, al kyl papht hal enesul fonic acid salts,
bexyzipp PEBAPIDRIEMERESY salts, succinic acid ester
sulfonic acid salts, and phosphonigﬁacid ester salts
noni dimegetardanis such gsrlesabronohiphensl antireny trioxide,
partially esterified with fatty acids, fatty _alcoho
plesplioewe type Bemeceptardantst andyalumiaum hydeoradexi de
adducts, fatty acid amno or fatty acid am de o
et hy| aarte stadiicl egemigumtch, astkgtepharo Amanpyiven salhdype cationic
adducts, ethylene oxide adducts of polyhydric
swafsehats hetsinealypy anphotelriceshrfadthntstalkybobhasphadadype
anionic surfactants, cationic surfactants such as primary amine salts,
secondary amine salts, tertiary amine salts, quaternary amine salts, and
pyridine derivatives, anionic surfactants such as sulfated oils, soap, sulfated
ester oils, sulfated amide oils, sulfated ester salts of olefins, fatty alcohol
sulfuric acid ester salts, alkyl sulfuric acid ester salts, fatty acid
ethylsulfonic acid salts, alkylnaphthalenesulfonic acid salts,
alkylbenzenesulfonic acid salts, succinic acid ester sulfonic acid salts, and
phosphoric acid ester salts, nonionic surfactants such as polyhydric alcohols
partially esterified with fatty acids, fatty alcohol ethylene oxide adducts,
fatty acid ethylene oxide adducts, fatty acid amino or fatty acid amide

ethylene oxide adducts, alkylphenol ethylene oxide adducts, ethylene oxide

adducts of polyhydric alcohols partially esterified with fatty acids, and
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pol yet hyl ene gl ycol s, and anphoteric surfactants such

as carboxylic acid derivatives and i m dazoline

derivatives; and also a lubricant, a filler, a

pl asticizer, a processing aid, a foam ng agent, an

emul sifier, a brightener, and a binder may be

contained in the stabilizer for polyners of the

i nvention. The contents of the various kinds of
pohadhyleneglicols nd hadpHatedc shofactauisysvehsasodarblosylic acid

i nvention may be about 25% by wei ght or |ess,
depivati®eslany inaldawblidédetiyaweeght or | ess, and nore

preferably about 5% by weight or less in the entire

wei gahdaflsé RGubtiekit,i ZBllef, o pRetivizeEsa plodeBSing aid, a foaming
i nvention. The shape of the present anor phous conpound

aglHY, ati:?emflﬂélﬁ%i"adrﬂ hteré! hhﬁlﬁ Birfle 'm &y Bk ohtdifedifl the
preferab y particulate. Specific exanples of the

stffipef Mo Ay Basg 6 LA, 1 Lol Spproxi mat el y
sem gﬁ% Ltgl?ll‘s off %%Kyar%oq{gd]&rﬁfo?r @Eﬂv@?ﬁ{ ﬂﬁéu %‘ﬁ)ﬁﬂer for

spherical” or approxXi matel'y sem - spheri ca

ol b BYenlnG BRY bretoly et B $2 E%?e?fsigr@feiably
ab”%@ﬁé/%? §releit OEleaint a0 MOt RGTABBL ADBS! R DTSR or less
in G5 BRSEST B 8D 0L e SHaRHee 107 ARBRTS 9 ¢ i ealishol o, -

1 rrmto about 6_mm Especi all is preferably_ about

®eriﬁmesqﬂaﬂir am'pﬁmh%cmpgﬁp dimay pg; for example,

exanpl e, about mmto about 4 mm _ Especially, the
pahrasgfateuos n&a@rbkaralnyl pitsferably partionlateut Spedific examples of

Moreover, the hardness of the particul ate anorphous
the qmrtmu}:atefshat)e mclvdetpedletilike, gvanulaxatablet-likecapprogimately
to about 30 N. Exanples of the production nethod of

sphieeicah | appeoxoateds sémdspheriohh flakygah @ refeeaklyt approximately
anor phous conpound include (1) a production 18
spherical or approximately semi-spherical. Further, the weight per one
particle of the particulate amorphous compound of the invention is
preferably 1 mg or more of the present amorphous compound and more
preferably, for example, 1 mg to about 25 mg. The particle diameter per one
- particle of the particulate amorphous compound of the invention is, for
example, 1 mm to about 6 mm. Especially, it is preferably about 2 mm to
about 5 mm. Further, the height is, for example, about 1 mm to about 4 mm,
Especially, the height is preferably about 1 mm to about 3 mm. Moreover,
the hardness of the particulate amorphous compound of the invention is, for
example, about 10 N to about 30 N.

Examples of the production method of the polymer composition

containing the present amorphous compound include (1) a production
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met hod including a first step of dissolving the
stabilizer for polynmers of the invention in a
hydr ocar bon sol vent and a second step of blending the
di ssol ved material obtained in the first step with a
pol ynmer and (2) a production nethod including a step
of nmelting and kneading the stabilizer for polyners
of the invention with a polynmer. Exanples of the .
méthdddaahbiing sofizst step of dmssubaog ithe stabilizesforgicdpmets of the
t he above-nenti oned production nmethod (1) include
interttiee i Bdiydrot xmbuhssolsertthand apeobnd stephefbleading the
cycl opent ane, and cycl ohexane. The m xing ratio of the
disdodPid hRbrihDbbRRh¥A®h $hefirkhsteprvihtd polyniek ah€2) a

hydr ocar bon solvent in the first step 1s not

prB@hltiod hdthyd ihBlvid@ss aSstbp 8 mé]ﬁﬁg%ﬂpkhééﬁ%legf t®e stabilizer

polynmers of the invehtion is dissolved int

: 1 Xl ratio may be, for

fogégfﬁ‘%ﬁgsbo?gh?gﬂg%@?%?%#&gﬁﬁ{he stabilizer for

pol y t ' ' ' Lot al

ot b auptesrof ik BYRhoABoh ol G v M th fRrdt Wep of

hydr ocar bon solvent. The blendi t .S aliso ngt
tha e dnarhoned hFebietiatmathad (hipgRdiBrdbeRrih, Mvents

bLendi ng net hod of addin theaﬁ\%téﬁ(ﬁ'icii zer for polyners
sugh asRentangchexape. cyclopritang: BeFERE- stored in a

container .in a nitropgen t.nosphere and stjrri.ng the

i xt (e BixigRAtia aifhesstabaizer raﬁlmwféileﬂﬁ@?@aﬁn and

is a blending_nethod of adding a hydrocarbon sol vent
thehydrecarhoapiolyentrin the Bestyaten is pet parhioiedydimited as long

stored in a container in a nitrogen atnopsphere and
thetstabilizgr forpolyntars of she abvention & dissolyed imibehysiracanpon

ratio of the stabilizer for polynmers of the invention
sobvecht. a Thhe mumen g natioha agdmg ficr exappls, 10He 90% by weight of the

above-nenti oned production nethod (1) and in the step
stabilidee for polyeidrsrvf ke inder29n imyhé eotal baddumtadf the stabilizer

blending 2 parts by weight or |less of the stabilizer
fof polyRREW ST theGhvbheioh tdRNEH ORy dcabnl Solvent.

The blending method is also not particularly limited and an example
thereof is a blending method of adding the stabilizer for polymers of the
invention to a hydrocarbon solvent stored in a container in a nitrogen
atmosphere and stirring the mixture at about -10 to 70°C, and an example
thereof is a blending method of adding a hydrocarbon solvent to the
stabilizer for polymers of the invention stored in a container m a nitrogen
atmosphere and stirring the mixture at about -10 to 70°C.

The blending ratio of the stabilizer for polymers of the invention and
a polymer in the second step of the above-mentioned production method (1)

and in the step of the production method (2) may be a ratio of blending 2

parts by weight or less of the stabilizer for polymers of the invention to 100
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parts by weight of a polyner. The blending ratio is
preferably 0.01 parts by weight or higher and 2 parts
by wei ght or | ower and nore preferably 0.01 parts by
wei ght or higher and 1 part by weight or lower. In the
producti on nethod of the polyner conposition of the
invention, the polynmer is preferably a thernoplastic
pol ynmer. Herein, the thernoplastic polynmer is not

papte by swlight of 4 polyneer. asTHeoblgndirsg ratio 3s preferably 0.01 parts by
commerci alized resin and exanpl es thereof include

waight pr hjpHezrend 2 paets by wedghtichlovseredd iore prefyrynbbn®.01
copol ynmers, polyethylene type resins (high density

aPtd e wryglener higheriand 1 partibpsidighpor ksvéty| ene
P (LD%E) é l'i near | ow degsi tyﬁpoll§et hyl ene (LLDPE),

etc.in tH@ﬁfBﬂtfé%h%@tm Sy olyﬁie'i%bﬁﬁﬁfstﬁﬁm bf the invention,

acryl ate copol ynmers, ethyl ene-vinyl acetate
B R B BRI St yrene)

or yrEel 8 BEHEEPRARAINERIS: not particularly Limitgd as long
T R R
RO SRR T ORI ot g resins
iy el Poliethetens FED PR, flw dBRRY Bobethifie GBI
.copqlyners, flyorq resins [lJ)| afted

t al
lingarrpRedgpsityeodyediylene L4D). %ﬁggc &ézbg 2ensane pelymers,

resins, pol yurethanes, polyam des, polyester resins
ethelege-gibyl acxy}atervopolymaprs, ieshrlene oyl aeatateempolymers,
terephthal ate, etc.), polycarbonates, polyacryl ates,

pobyitysendsdpelystyinestsueh sty (kateshgkstyreme) padher

sul fones, aromatic polyester resins, diallyl phthal ate

poby @pmethogdstyrens), laceylonitrideistgrent, dppbhmers, adi ene,

pol yi soprene, butadi ene/acrylonitrile copolyners, and
aceyloyiteile-buthdidn erstiyinans yopdlenmeep adpeidl sacayld

particularly, 20
rubber-acrylonitrile-styrene copolymers, acrylonitrile-chlorinated
polyethylene-styrene copolymers, styrene-butadiene copolymers, etc.),
polyethylene chlorides, polychloroprene, chlorinated rubber, poly(vinyl
chloride), poly(vinylidene chloride), methacrylic resins, ethylene-vinyl
alcohol copolymers, fluoro resins, polyacetals, grafted polyphenylene ether
resins, polyphenylene sulfide resins, polyurethanes, polyamides, polyester
resins (e.g. polyethylene terephthalate, polybutylene terephthalate, etc.),
polycarbonates, polyacrylates, polysulfones, polyether ether ketones,
polyether sulfones, aromatic polyester resins, diallyl phthalate prepolymers,

silicone resins, 1,2-polybutadiene, polyisoprene, butadiene/acrylonitrile

copolymers, and ethylene-methyl methacrylate copolymers and particularly,
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due to the good nol ding processability, polyethylene
type resins, polypropylene type resins, and

pol ystyrenes are preferable. Herein, the pol ypropyl ene
type resins nmean pol yolefins containing a structura
unit derived from propyl ene and specifically, exanples
thereof include crystalline propyl ene honopol yners,
propyl ene- et hyl ene random copol yners,

duertophlecguedanol dih g procesdabilityppolyethiydene type resins,
propyl ene- et hyl ene-a-ol efin copol yners, and bl ock

pobyaneobylerestypensesits, agdqiol pstypeweyhengrdiambdel yner
conmponent or a copol yner conponent consisting nainly

of pHynsietheqsol Weldp yién @tHRP s eaanpulpsiefingfcontaining a
propylene with ethylene and/or a-olefins. In the case

stﬁ&ﬁié’lﬁhﬁ@ﬂe@%dtﬂ% pRpylerd Sand 8fedfichllg examples thereof
thernoplastic polyner in the invention, one nd of

I
in R PREIERE PW%ES%"F%Y@%?‘S%BY% AP Ptdom
at d
cof el oRSIERS otk ahBop e aD: Fse‘n’t-”in‘é‘”
{
pr§ﬂ§ﬁé‘?§g>’§%@e ISR SRR, b BRSO Spol ik (5 Hing of a
PIPAE R oaoRS B SRBID RS ?og??'er?é BEF COpgPpRBY Lonristing
BT M,
ropyl eng- et hyl ene-a-ol efin copolyners i nclude a

Etg leme antlopalefan®.- | - but ene copol ymer, a

prop Iene et hyl ene- 1-hexene copolyner, and a

pr opyinehe-cash A RelEproRIdeRn YR IRFLY A nsedra the shermoplastic

copol ynmer conponent conS|st|n% mai nly of propyl ene,

podymeo se dhefinvéntipml onsr bimd efimolyye yidwe kypeoresiy meaxsbe used
consi sting of a propyl ene honopol ynmer conponent or a

orcsypodymere kongho tleeteof nrgy bé blepdell and used.
The o-olefins may be a-olefins with 4 to 12 carbon atoms and

examples thereof include 1-butene, 1-pentene, 1-hexene, 4-methyl-1-pentene,
1-octene, and 1-decene and preferably 1-butene, 1-hexene, and 1-octene.

Examples of the propylene-a-olefin random copolymers include a
propylene-1-butene random copolymer, a propylene-1-hexene random
copolymer, and a propylene-1-octene random copolymer. |

Examples of the propylene-ethylene-o-olefin copolymers include a
propylene-ethylene-1-butene copolymer, a propylene-ethylene-1-hexene
copolymer, and a propylene-ethylene-1-octene copolymer.

Examples of the copolymer component consisting mainly of propylene,
composed of the polypropylene type block copolymers consisting of a

propylene homopolymer component or a copolymer component consisting

21



mai nl y of propylene as well as a copol yner conponent
of propylene with ethylene and/or a-olefins, include
a propyl ene-et hyl ene copol yner conponent, a

propyl ene- 1-butene copol yner conponent and a

propyl ene- 1-hexene copol yner conponent and exanpl es
of the copol yner conponent of propylene with ethyl ene
and/ or a-olefins include a propyl ene-ethyl ene

mainby b peopydenp anavdl] as apopplymercehpyhenteof dropylearewith
copol ymer conponent, a propyl ene-ethyl ene- 1-hexene

etleylenk el orcarobefires) incla dp raopyopgherecé fhyll ene eoplol priee Romponent,

copol ymer conponent, a propyl ene- 1-butene copolymer

a PRPRLARA L -buleRé eBYoI¢hfer chnliiRRe AL bYopylefeMPRELsH o
and a propyl ene-1-octente copol ymer conponent. The

cof YR cotip St SItE e}@é&ﬁbﬂis ofathe! @bblAn¥¥ Edinffohénilel

cafbon atons I n the copol ymer conponent of propyl ene

pr&‘bﬁ% :Eﬂéh%‘ﬂﬁ)éﬁe%@/ ﬁjd#ﬁ&%%ﬁﬂéxﬂ daé arpreggmeeeth%éﬂe

exanpl es

B ARGy B ronen
o GRTRROTE RS B TPl PS> 0
preg%faef i i i R

ol ymer ropyl epe opyl ene- et hyl ene-
col_aLo m%n@pm%;(gp@dﬁé ﬂp@,e { glexgﬁle copol yme% component, and a
(propyl ene) - propylene et hyl ene- 1- hexene) bl ock
pr@Bb]@WnJe pctea e epmlprmee*rv@}nl(qm%w dhe-conpenicpfegthylenaand/or
copol yner, (propyl ene) - (propyl ene- 1- hexene) bl ock
o E@pwﬁh 4 tp 12 carbon atoms in the copolymer component of propylene

(propyl ene- et hyl ene) - (propylene et hyl ene- | - but ene)
with ethyleogaindfer o-ddefins 1s, for example, 0.01 to 20% by weight.

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

bl ocFuxther, pwamplas of thopylyprepdehy tepe plockopplsmeas

1 -butene) block copolyner, a (propyl ene-ethylene)-
cohpiseityg dfiepropyl &exBogjopblyafkr EaAPbYERY or & c@Polymer component
consisting mainly of propylene as well as a copolymer component of
propylene with ethylene and/or o-olefins, 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 copolymer, a
(propylene-ethylene)-(propylene-ethylene-1-butene) block copolymer, a
(propylene-ethylene)-(propylene-ethylene-1-hexene) block copolymer, a
(propylene-ethylene)- (propylene-1-butene) block copolymer, a

(propylene-ethylene)-(propylene-1-hexene) block copolymer, a
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(propyl ene- 1-butene)-(propyl ene-ethyl ene) bl ock
copol yner, a (propyl ene-

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

copol yner, a

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

bl ock copol yner, a (propyl ene- 1-butene)-(propylene-
1- butene) bl ock copol yner, and a

(pﬁo?fy@&yé e Rrtbn Bl (0Bt abl @-blodlexsidymiek,of k

copolynmer. Further, in the invention, in the case a

(pfzﬁJym;@ RV fRBRe)S- &iﬁ%psrfeiienemleﬂbs Q‘Bu’ténéﬁﬁoﬁk‘ %ﬁmméit hC

ol'ymer, crystalliné propyl'ene honopol yners and

oRpLIER RS SRR s
i ‘bl@%ﬁ%*'ﬁ“ﬁ%l%%p?2’8*3%41%‘%9’? Bblnf i o
RS TRy BB 0 %;;?Pn; y

a pr ne., h ner co onent or .a C
conpipﬁéﬁﬁer B BB ORy R e&&ﬁﬁ%@}m@ﬁgﬁaﬁwe esig is
f | h
usé"&%%{éﬁémm Qsed]%pé’l B Sot Al e rapsTans homopolymers and

referabl e. EXAPLES Herel nafter the i nventl on. Wil |l
wpslarieveme oo pepdpmers capsistingerf & Brapylens homopolymer
exanpl es and conparative exanples. As a crystalline
comyimateat o adesfpiohwrie gomipontot nonsising ofpaoprlenagsavell as a
melting point of 100C to 140C and in the formof a

copblyen @oemeponeér thofpropgl eglet withretbplenesantd/or e-dlefiss witing to 12
1 ng/each particle, 2-[ 1-(2-hydroxy-3,

cabboth atems apemryfarhbley | YHidwolyprépylent ¢ype phuekydopblmyers
acrylate (nelting point 115C, nmanufactured by Sum tono

coﬁhﬁﬂﬂgﬁéf zﬁﬁropyléﬁ&‘ hbrddﬁ;%lﬁh@ﬂﬁéxﬁboném h @Bpolyaiardodtponent

to as a conpoun (1) ") and 23 2

consf¥tin ﬁ’bb?létrebétg Weﬂ2as‘ A¥6PSI¥Hre? component of
- met hyl benzyl ) - 4- net hyl phenyl
propylene with ethylene and/or a-olefins with 4 to 12 carbon atoms are more

preferable.

EXAPLES
| Hereinafter, the invention will be described in more detail with
reference to examples and comparative examples.

As a crystalline substance defined by the formula (1) and having a
melting point of 100°C to 140°C and in the form of a fine powder with a
weight per one particle less than 1 mg/each particle,
2-[1-(2-hydroxy-3,5-di-tert-pentylphenyl)ethyl-4,6-di-tert-pentylphenyl
acrylate (melting point 115°C, manufactured by Sumitomo Chemical Co.,

Ltd.) (hereinafter, sometimes referred to as a “compound (1) ”) and
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acrylate (nelting point 130C, manufactured by Sum tono
Chem cal Co., Ltd.) (hereinafter, sonetines referred
to as a "conpound (2)") were used. (Exanple 1) The
conmpound (1) was put in a nelting tank heated to 145C
and nelted. Next, after dripped on a stainless plate
cooled with cooling water at 30C, the obtained nelted
substance was cool ed on the stainless plate for 25

2- 62 5badylasrd3 gett-birfyl @dh{ drodyt Srinte thy llsydx4 méthyiphenyl
sem - spheri cal anorphous conpound. The size of the

acPHbéd QREItAIPHERAUSB(SCTROUNEavARred by BTHinitbm o THentical Co.,

I anmeter (w dth), 2.2 mmin hei ght, and its wei ght was

Ltﬁ')QﬁeBéIﬁéﬂ‘aitéo%ﬁértgrﬁég Yefdrped 86 gg &9%oMPBuRd: (89) Nrertarded.

t he obtal ned ano ous conpound was subjected to the

| itig DSC anal ysi s, XRD anal ysis, and sol ution
(E%gtﬁéﬁg\rr/{gsurenent. (DSC anal ysis) Using a differenti al

scanghng. cal or.i er = 60A '
Cor patheaib A AhGhar i 1 MR ek B (LS et
irstight]ly . closed yn _an .alum num.cell, and.. aftef. the

mttd Ak AR G3Pprd Bp oarariEst HReE Shptel Vs foplipk Water at
the differential scanning caloringeter, ile the

30 npheobimnad el b auhuAEs T CBRS P thE shaple plate for 25
at npsphere at a speed of 10C/ mn, .the endqQthermc

sepentk angdsobidafed, tajobtadn any apppoximately fsin-spherical amorphous
t he endot herm c peak of the obtained anorphous .

commpyashd The sizs of the pktmngd anyerpdpousicempmuidggs 3.4 mm in
anor phous conpound was pul verized. Next, after the

paoticks dicangter (endthdd2 2aman imheighy, anddts weighttwas 8.62

sanpl e hol der of RINT 24 2000 vertical type gonioneter
mygipanfiale anddtbhaRlgedsuwaw24. 1% N., the X-ray

Next, the obtained amorphous compound was subjected to the
following DSC analysis, XRD analysis, and solution rate measurement.
(DSC analysis)

Using a differential scanning calorimeter DSC-60A manufactured by
Shimadzu Corporation, the obtained amorphous compound was air-tightly
closed in an aluminum cell and after the aluminum cell was inserted into a
sample holder of the differential scanning calorimeter, while the sample
holder being heated to 150°C in a nitrogen atmosphere at a speed of
10°C/min, the endothermic peak was observed.

As a result, as shown in Fig. 1, the endothermic peak of the obtained
amorphous compound was 23.7°C.

(XRD analysis)
The obtained amorphous compound was pulverized. Next, after the

obtained pulverized material was inserted into a sample holder of RINT
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diffraction pattern was nmeasured using a CuKa spectrum

by X-ray diffractonetry. The obtained X-ray

diffraction pattern is showm in Fig. 2. As a result,

as shown in Fig. 2, since the pattern contains broad

peaks, it was confirned that the anorphous conpound

was in an anorphous atomic arrangenent state. (Wi ght

nmeasur enent per one particle of particul ate anorphous
2000 meetiod) typdsgordomeperemanndactinabd byRigahuf@e.t ltéd thy X-ray

METTLER TOLEDO, - the wei ght per one particle of the
diffPacticiepartebl Rheuse s oipduind ngasCublRaspecethm ByeX - ray

nmeasur enent was repeated 20 times and the average

diffPacdiEmetBs dHd AiRed Kheay WERGRtoR %{atﬁé’iﬁ lﬁ%ﬁfo'vﬁl f Plg. 2.

the particul ate anor phous ° conmpound.™ dness
f
G gi (o A Forag ab BRI TIE 2 %ﬁ%ﬁﬁ?gﬁﬁgﬁﬂéﬁﬁ@? Hfad
ot 1595 Slnsiiifod Phat 0 AIDE RO SortiBBRON Who B an gmpyphous

re rement was repea
t he .a age val ue was defined as the
at&mn?gﬁ%&eg}eqthsggga” i cul at e anor phous conpound.” The
bt.aj ned anor us_ co a sanpl e stand
(WiReBt MastimaRanbes fRararhce S Biopiia e Grts@ibound)
attached to the asurenent gppa
t he Pg@oweefﬂt)ﬁmiwepwaaﬁ ﬁ%ﬁﬁﬁ@ﬁ@ﬂﬁ f{SLﬁ%O
sanpl e stand to ap&l %&essur e to the anorphous
the grgishhaer vne pashicke ofit drgmprrhens eompewnd Reas
read at the tinme the anorphous conpound was crushed
meggiirele Thievmeasuregeéninwads arspcat@d 2(hambsewyl the aperage value
parti cul at e anor phous conpound.” (Measurenent of
wandefived adithed werghtpett die pactidleofjthe parpenlate amarphous
25 anor phous conpound)
compound.”
(Hardness measurement of particulate amorphous compound)

Using a digital force gauge FGP-5 manufactured by SHIMPO, the
hardness of the obtained amorphous compound was measured as follows.
The measurement was repeated 20 times and the average value was defined
as the “hardness of the particulate amorphous compound.”

The obtained amorphous compound was set on a sample stand of a
measurement apparatus. The tip end of a probe attached to the
measurement apparatus was lowered to the position of the amorphous
compound set on the sample stand to apply pressure to the amorphous
compound. The scale of a crushing pressure meter was read at the time the
amorphous compound was crushed and the value was defined as the

“hardness of the particulate amorphous compound.”

(Measurement of particle diameter (width) and height of particulate
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Using a slide caliper, the particle diameter (w dth)

and hei ght of the obtained anorphous conpound were

neasured. The neasurenment was repeated 10 tinmes and

t he average val ues were defined as the "particle

di aneter (width) of the particul ate anorphous

conpound” and the "height of the particulate

anor phous conpound.” (Solution rate neasurenent) A
anseyphduReon(papali ty: 100 nl, outer dianeter: 55 mm

height: 70 mm) containing 50 g of cycl ohexane at 25C

was Mpafded ddcdigerPth@phtile dshstanGeidthhand heeght of the

stirring blades with 38 mm di aneter were rotated at a

obt 2Rl AoBERE Qm A RVBre Méhduhed! i ‘Iﬁetlﬁgﬁé'hl‘f?%éedtf@as

test subst'ance to be dissolved was neasur ed.

LI BB e FOB il b S syl 1 p e
R RS PBAH R Clble1o33 BUE i of

obt ai nhe m'xikpog‘ t he &9 pund (1) and the conpound

by,

the particulatgamptohals MRl o 57" was  used in pl ace

of the "conmpound (1)) used in Exanple 1. The size of
(SPL-@IO%B?% ‘H@BS‘&H%HS%%QUS conpound was 3.1 nmin

particle diameter (w dt h(i, 1.8 rggn in hei ght, nd its

wei gHl comptainerssangfisyr 19Gml, outen diametpyy GRauin. gight: 70 mm)

23.77 N_ Next, the obtained anorphous conpound, was
confipinang 58 g of eycdohensppcat@nC wasdomisd widl § & of a jawb

anal ysis, and solution rate neasurenment. (Exanple 3)
subgtancess fan sype sticrngddades widy phoum demresenseragotated at a

obtained in the
rotation speed of 100 xpm; and the time taken for the test substance to be
dissolved was measured. The result is shown in Table 1 as the solution rate
based on the “mg/sec” unit.
(Example 2)

A semi-spherical solid amorphous compound was obtained in the
same manner as in Example 1, except that “a mixture obtained by mixing
the compound (1) and the compound (2) at a weight ratio of 99.5 : 0.5” was
used in place of the “compound (1)” used in Example 1. The size of the
obtained amorphous compound was 3.1 mm in particle diameter (width), 1.8
mm in height, and its weight was 9.65 mg/particle, and its hardness was
2377 N.

Next, the obtained amorphous compound was subjected to the
above-mentioned DSC analysis, XRD analysis, and solution rate

measurement.

(Example 3)
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same manner as in Exanple 1, except that "a m xture
obt ai ned by mxing the conpound (1) and the conpound
(2) at a weight ratio of 95 : 5" was used in place of
the "conmpound (1)" used in Exanple 1. The size of the
obt ai ned anorphous conpound was 2.7 mmin particle
dianeter (width), 1.7 mmin height, and its wei ght

was 9.99 ng/particle, and its hardness was 23.19 N
Next A deigi-ophh @il hodidnamnbeplsooemmpioen dvas ssobitpaoddenh the
the above-nentioned DSC anal ysis, XRD anal ysis, and

saffdl Mandlr 3tia Exaapls eNelept thannamikiue dbtaimddehyl nixing
The conpound (1) was subjected to the DSC anal ysi s,

thé%@m%ﬁhﬁsm andAth@é @ApEdAD (D3t %Pgﬂitfﬁ%ﬁﬁ&f FH 5t Ghs used

I'n the sane nanner as descri bed " above, except

mngé%e &ﬂg{ colf am)r pl%) uséfin E%ﬁﬂl&ﬁé 1 { MaSsizB dPkRE Sbfined

ous corrpoun The results are

s 9582 R abed ot olTRiB0) 1
he&%ﬁlbhﬁaﬁz%eﬂ&%ﬁggﬁmmam R e ARLE who 23,19 N.
(ng/ %e) Har dnesSﬁ%ug%g%o%@/dgv%hgﬁubfeﬁéggzhe

conpound Exanpl e 2 annrphous 65, 23. 77 1/1.8 6.579
B aRHOEA A a5 aliah RE hoalysiss and ol on rates. oo
conp ound
measurement.

(Comparative Example 1)

The compound (1) was subjected to the DSC analysis, XRD analysis,
and solution rate measurement carried out in the same manner as described
above, except that the “compound (1)” was used as it was in place of the
“obtained amorphous compound.”

The results are shown in Fig. 3 (DSC analysis), Fig. 4 (XRD analysis),
and Table 1 (weight, hardness, particle diameter (width) and height, and

solution rate).

Table 1
. Particle .
Test substance Weight Hardness (N) |diameter/height] Solution rate
{(mg/particle) (mm) (mg/sec)
Example 1 | 2morphous 8.62 2479 3.4/2.2 7.407
compound
Example 2 | 2morphous 9.65 2377 3.1/1.8 6.579
compound
Example 3 | 2morphous 9.99 23.19 2717 5.556
compound
. crystalline .
Comparative substance <1.0 fine white 3.367
Example 1 powder
compound (1)
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crystalline Conparative fine white Exanple 1
substance < 1.0 - powder 3.367 conpound (1) 27
(Exanmpl e 4) Stabilizers for polymers having 100% by
wei ght of the content of the anorphous conpounds
(approxi mately sem -spherical anorphous conpounds)
obtained in Exanples 1 to 3 in the entire weight were
prepared. The stabilizers for polynmers in a ratio of
(Ex8mpas 43 by weight were stirred with 100 parts by
wei ght of each of four kinds of hydrocarbon sol vents;

pent &18hiliZaex #6ip ol §ifers PRRIRN 2005 Iy Gietglahedthieecondént of the
25C and di ssol ved? 9Dur11i ng the work, the powder

an?%x?athto%icﬁﬁnglr?}slﬁfm%s(taggP&dﬁ?&%@Iﬁééﬂi-EﬁH&i&ﬂ%ﬁbﬁﬂidﬂ% er s

poly served, "but 1t" was confirnmed that

oD bR SimBRE A 09 R0k ST Ve bhepared

i AR 8 Bl AU BB WA B g i
1l et A8 oE S A0St ryon ey apis pentane
O el oRRioB ROHSTClobsBar A O Ceab ROy During the

pol ynmer conposition was produced in e sa ner a
work, the pepider scptterngngate to be ssnﬁx%eﬂmﬂﬂ tgéw exs for
obtai ned as a test substance used_in Conparatiye
pobymeps &as. obbervesy butdt wasicopfirmead, thatpcenerence of pprder
for polynmers in a ratio of 10 parts by weight with 100
scptterm g asumioy obsafveflduranykifithese hydyotarbanisolvents. Next, the
sol vents; pentane, hexane, cycl opentane, and
dissudi-ed exateeial atwe?d @dded inisseatio praparite saljubi thizamoint of the
pol yners, the powder
amorphous compound 0.5 parts by weight to 100 parts by weight of a

styrene-butadiene copolymer, as a thermoplastic polymer and the solvent
was removed to produce polymer compositions.
(Comparative Example 2)

A polymer composition was produced in the same manner as in
Example 4 by using the stabilizer for polymers obtained as a test substance
used in Comparative Example 1. During the work of stirring the stabilizer
for polymers in a ratio of 10 parts by weight with 100 parts by weight of four
kinds of hydrocarbon solvents; pentane, hexane, cyclopentane, and
cyclohexane; at 25°C and dissolving the stabilizer for polymers, the powder
scattering state to be generated from the stabilizer for polymers was |
observed, and it was confirmed that occurrence of powder scattering was

observed in any of these hydrocarbon solvents.

Table 2
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scattering state to be generated fromthe stabilizer
for polyners was observed, and it was confirned that
occurrence of powder scattering was observed in any
of these hydrocarbon solvents. Table 2 28 Test
substance Cccurrence of Polyner (efficacious powder
scattering stabilization Remarks conponent) ef f ect
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pol ymer s of "@ Hb?ﬁa}ﬁ‘éan Ofcur&hedif| ze{%llyﬁ?er i %marks

Exanpl e 2 nong owiad s adringdf aﬁ%zatp%e
Al P ool o v\r\v\r\
DL aul | Tl | I_/\(J.IIFH C U |_/\a||P| < \) TTUTICT | | Cbl a erfor
PLYTECS of e, nvent on _ Campar bt v Gapar b SR
a Izer |for anpl e 2 anple 1 obsérved er m o

potymers for—conparisom —(Exanpte %) PotymerTzat 'séz’iﬂllﬁér for

1p3a ik adi "”%éﬁ%ﬁgl garried 01%1?“ 60 t Ofidfvel N R polymers of the

nltrogen atlnos e and CycCl onexane usl ng n- but y invention
HthiumasTa catatyst. |t thi s Toymecti o, 1 SOPLOBYizer for

abﬁ@r]ﬁk gVvay uﬁ)?&’m g 3a pol ynﬁ&ﬂezat' on tgf.phnat of ‘polymers of the
Further, the st abl l'izeg for polynmers prepared iin

invention
%)égnggllraetwg ' SComparative ) stabilizer for
Example 2 Example 1 observed effective polymerg for
comparison

(Example 5)

Polymerization of 1,3-butadiene was carried out at 60 to 65°C in a
nitrogen atmosphere and cyclohexane using n-butyl lithium as a catalyst.
In this connection, isopropyl alcohol was used as a polymerization
terminator.

Further, the stabilizer for polymers prepared in Example 4 was
stirred at a ratio of 20 parts by weight with 100 parts by weight of
cyclohexane at 25°C and dissolved. |

Next, the obtained dissolved material was blended at a proper ratio
to give a ratio of the stabilizer for polymers in the dissolved material to be 1
part by weight to 100 parts by weight of the obtained polymer and
cyclohexane in the obtained mixture was flush-evaporated at 190 to 200°C in
a nitrogen atmosphere to obtain a polybutadiene rubber composition.
(Example 6)

After 0.5 parts by weight of the stabilizer for polymers prepared in
Example 4 (particulate) and 100 parts by weight of a styrene-butadiene
copolymer (MI (200°C, load 5.0 kg): 12 g/10 min, manufactured by BASF) as
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stirred at a ratio of 20 parts by weight with 100
parts by wei ght of cycl ohexane at 25C and di ssol ved.
Next, the obtained dissolved material was bl ended at a
proper ratio to give aratio of the stabilizer for

pol ynmers in the dissolved material to be 1 part by
wei ght to 100 parts by wei ght of the obtained pol yner
and cycl ohexane in the obtained m xture was

a fHerpivpluaepalyetle®ivetd dr-blail(d, ithe neixbuid @@8kneaded at a
at nosphere to obtain a pol ybut adi ene rubber

scEIREEAtidPSpeed HXBOP rFmbat 260°€ uling PahisxibY ex@udbi (V5
the stabilizer for polyners prepared in Exanple 4

30-P8tHE Bk r,axﬁgnﬁ@&tﬁ?éd §¥ blzal\z}l%%@ltasﬁﬁf &o. Ltd(.; Y(r{qt)h 30 mm

styrene-butadi'ene copol yne 200C, 1oad 5.
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extruder . ..manuf agt ured by Tanabe Pl astics Co., Ltd.)
StyFene BW“%F%@W% obtain pellets of a
styrene-but adi ene copol ymer conposition containing
the stabilizer for polynmers evenly dispersed in the
styrene- bhut adi ene copol yrmer. | NDUSTRI AL APPLI CABI LI TY
IWbS&%ﬁP&" I.ﬁ npound havi ng excel | ent
"capability of quickly dissolving in a hydrocarbon
sol véFhe presens mamaphiops contnaungshavingescelent Gapability of
conponent for a stabilizer for polyners and the
quithkly disgelvingin aggidroearbonfsol vent!’ ay eermnavkakly sefal agan
t he anor phous conpound causes no powder scattering
effindcibas tbmpoarne fdrenstasdliaesfoalyidlymers And thelsyakitizer S6r
What is clained is:

polymers of the invention containing the amorphous compound causes no

powder scattering and is thus excellent as a stabilizer for polymers.
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1. An anor phous conpound defined by the foll ow ng
formula (1): Ol I HOCCHCH2 R R X1 (1) R3
R3 2 2 wherein R1L and R2 i ndependently denote a
hydrogen atom an alkyl group wth 1 to 8 carbon
atons, or a cycloalkyl group with 5 to 8 carbon at ons;
R3 denotes a hydrogen atomor an al kyl group with 1
to 8 carbon atons; X denotes a single bond, a sulfur
Wiatris choinmed/gen atom an al kylidene group with 1 to 8
carbon atons, or a cycloal kylidene group with 5 to 8
car bon Ahmb]gnmm widldefigedbs thedsllawidd foendad1):
det ermi ned by 'ffereml scanni % cal orimetry (DSC)
and a solution rate ofY5 ng/sec or higher in

cycl oh '_n_o&h foll,ogwing test system in

the tes S uﬁl_(lfﬁaaﬂe, the neasurenent is

Rg y | oadi ng agdont ainer (capacity: 100 m,
- ight: 70 nm containing 50 g

® ¢ with 3 geqfya test substance;
r ot d ring bladgs”th 38 nmm di aneter
g ' peed~0f 100 rpm and nmeasuring the tine
taken |for RhdRtfest| substance to be dissolved. 2. The
armrthgs conpound cording to claim1, being in an

tomc_arr enment state shown by the foll ow ng X-ray
ngiemna}é? ﬁsaq%’aladgpﬁnﬁa% ﬁwﬁ%aﬁvdw%{y atom, ar aﬁwl group
diffractonetry using a CuKa_spectrum
with 1 to 8 carbon’atoms, or a cycloalkyl group with 5 to 8 carbon atoms; R3

denotes a hydrogen atom or an alkyl group with 1 to 8 carbon atoms; X
denotes a single bond, a sulfur atom, an oxygen atom, an alkylidene group
with 1 to 8 carbon atoms, or a cycloalkylidene group with 5 to 8 carbon
atoms: having an endothermic peak at 15 to 25°C determined by differential
scanning calorimetry (DSC) and a solution rate of 5 mg/sec or higher in
cyclohexane at 25°C in the following test system:

in the test system for solution rate,

the measurement is carried out by loading a container (capacity: 100
ml, outer diameter: 55 mm, height: 70 mm) containing 50 g of cyclohexane at
25°C with 3 g of a test substance; rotating fan type stirring blades with 38
mm diameter at a rotation speed of 100 ypm; and measuring the time taken

for the test substance to be dissolved.

2. The amorphous compound according to claim 1, being in an
atomic arrangement state shown by the following X-ray diffraction pattern

determined by X-ray diffractometry using a CuKa spectrum.
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313 ¢c) $a aE C C 2 Chbhi) a 32 3. The anorphous
conpound according to claim1l or 2, wherein in the
formula (1), R and R2 are each a tert-pentyl group;
R3 is a hydrogen atom and Xis an ethylidene group.

4. The anor phous conpound according to claim1l or 2,
wherein in the formula (1), Rl is a tert-butyl group
R2 is a methyl group; R3 is a hydrogen ato and X is
nmet hyl ene group. 5. Aprocess for producing|the

nmor phous conpound according to claim1, c@fprising a
irst step of nelting a crystalline substang¢ having a
Iting point of 70C to 220C.and defined by the

following formula (1): -0 Il OHOGCCHCHAR R
—8&

5 3

S

!

L <L
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L2 é

T-1 Pulverization; Measurement
f
10

GS granule
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(1) R2 RB R3 R2 wherein Rl and R2 independently
denote a hydrogen atom an alkyl group with 1 to 8
carbon atons, or a cycloal kyl group with 5 to 8 carbon
atons; R3 denotes a hydrogen atomor an al kyl group
with 1 to 8 carbon atons; X denotes a single bond, a
sul fur atom an oxygen atom an al kylidene group wth
1 to 8 carbon atons, or a cycloal kylidene group with 5
to 8 carbon atons by heating at a tenperature equa

to or higher than the nelting point and a second step
of caodl i The amtbrphloudichyiprgimid@ccordingctosdlhish ansxe2, wherein in
obtained in the first step. 33 6. A stabilizer for

theofoynrils (1X R 24 d B2 Girk bach WieRbpes oA RS i8ad8fdHoBén
toclaiml1 or 2. 7. The stabilizer fTor polyners

afRee ol Mistah @ﬂﬁ}]ﬂiege é%ylbng a particul ate shape. 8.
A process for producing a polyner conposition,
conprising a first step of dissolving the stabilizer

for polyners according to claim6 in a hydrocarbon
I t f ' t he. di .
at o1 Tl RS EPARERNS hibuila BRI dlfidy TS fflerein in
T SR R

hydrogen atom; and X is a methylene group.

5. Aprocess for producing the amorphous compound according to
claim 1, comprising a first step of melting a crystalline substance having a

melting point of 70°C to 220°C and defined by the following formula (1):

O
I
OH O—C-CH=CH,
R‘l y R1
(1)

RZ R

wherein R! and R? independently denote a hydrogen atom, an alkyl group
with 1 to 8 carbon atoms, or a cycloalkyl group with 5 to 8 carbon atoms; R3
denotes a hydrogen atom or an alkyl group with 1 to 8 carbon atoms; X
denotes a single bond, a sulfur atom, an oxygen atom, an alkylidene group
with 1 to 8 carbon atoms, or a cycloalkylidene group with 5 to 8 carbon atoms
by heating at a temperature equal to or higher than the melting point and a
second step of cooling and solidifying the melted substance obtained in the

first step.
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6. A stabilizer for polymers, containing the amorphous compound

according to claim 1 or 2.

7. The stabilizer for polymers according to claim 6, having a

particulate shape.

8. Aprocess for producing a polymer composition, comprising a first
step of dissolving the stabilizer for polymers according to claim 6 in a
hydrocarbon solvent and a second step of blending the dissolved material

obtained in the first step with a polymer.

9. The process according to claim 8, wherein the polymer is a

thermoplastic polymer.
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