AMORPHOUS COMPOUND AND STABI LI ZER FOR POLYMERS
CONTAI NIl NG THE AMORPHOUS COVPOUND FI ELD OF THE

I NVENTI ON The present application is filed,
claimng the Paris Convention priorities of Japanese
Pat ent Application Nos. 2008-221626 (fil ed on August
29, 2008), 2009-091870 (filed on April 6, 2009), and
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conmpound. BACKGROUND OF THE | NVENTI ON A pol yner
stabilizer is for providing polynmers such as

' I (e.g. polybutadiene) wth
FIEE@LW@ @%N@ﬁﬁ%&ém and oxygen and is used by
bei ng contained in polyners. As an efficacious '
c onp%hé mresgnt gy ligadion isAdeds Jrimog e Baris{eemvandion
been known a conpound defined by the foll.ow ng
priogitas of dapaniese adent Appheatnon 20881221636 (filval on August
conmpaound can be obtai ned, as a powder-I|ike crystal
29(308), 2609 WRARE0df1lcrhpanesd RR0A, AuhR0020AR71 (filed on
Lai d- Open (JP-A) No. 10-273494,). After being
Apdilss G1006Y tihe enthyedronca boefwhalhvisrincom oshell hézen bior

reference.
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



pol yners contai ni ng the above-nenti oned conpound as an
ef fi caci ous conponent is blended as a dissol ved
material with a polyner to produce a pol ymer
conposi tion. Since the stabilizer for polyners
contai ni ng the above-nenti oned conmpound as an
ef fi caci ous conponent is a fine powder, scattering of
pelimepewndetainayg tlee abovamditertddnenopolnah dk iange fibecious
stabilizer for polyners,” for exanple, a step of
copnppartitng blendid aslhvddsatat € mh @ler ORSItE ta pigy dferttberoduce a
stabilizer for polynmers and a hydrocarbon solvent" to
pdlgmuesedni@siisduci ng a pol yner conposition and
therefore, a stabilizer for polyners with suppressed
occurrence of powder-scattering has been desired.
In view of the above state of the art, inventors of
the invention have nade various investigations and
have conpl eted the present invention That is, the
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for polymers and a hydrocarbon solvent” to be used for producing 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):

0
O—C~CH=CH,

(1)

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

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



denotes a single bond, a sulfur atom an oxygen atom
an al kylidene group with I. to 8 carbon atons, or a
cycl oal kyl i dene group with 5 to 8 carbon atons: having
an endotherm c peak at 15 to 25C determ ned by
differential scanning calorinmetry (DSC) and a sol ution
rate of 5 ng/sec or higher in cyclohexane at 25C in
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anpr phous conpound descrlbed in[1], belng in an
cydpleranant Apijemehke fllavangseshavdieim Fig. 2 of the
X-ray diffraction pattern determ ned by X-ray
di f f rathotrstsysiesh figr solabika epect rum [3] The
anor phous conpound described in [1] or [2], wherein in

the flor meaaufanenRis eatidowrley baaling atc&mttdnmmt(ydlpauty 100
group; R3 is a hydrogen atom and X is an ethylidene

mlgoetyy. diameter:[¥lnbheh @ght ponsn Cediraumic 055 g bif bedohBxane at
[11 or [21, wherein in the formula (1), 111 is a
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[4] The amorphous compound described in [1] or [2], wherein in the
formula (1), R! is a tert-butyl group; R?is a methyl group; R? is a hydrogen
atom; and X is a methylene group.

[5] Amethod 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):



[6] A stabilizer for polyners, containing the
anor phous conpound described in any one of [1] to [4].
[7] The stabilizer for polyners described in [6],
having a particul ate shape [8] A process for
produci ng a pol yner conposition, including a first
step of dissolving the stabilizer for polyners
described in [61 or [@] in a hydrocarbon solvent and a
second_ step of blendlhg t he di ssolved materi al
obtai R¥d i n the fi@stCstedpg=wiltth a pol ymer. [ 9]
fhe priocess descr|hed |#%{8] wherein the polyner is a
Rt--r FO} ' $ e anor phous conpound of the

@ l ent "ca a@nllty of quickly
di sg gina ocar bon sol " and the
' ers of the invention does not
powder and is thus excellent as a
st abi Ipzer for poly#ers. BRI EF DESCRI PTION OF THE
DRAW Fig. 1 is a drawi ng show ng an
wieandot Ré ramdcRpaadepen ddinflyetente al hysbagan ngormahordlkel gyoup
usi ng DSC for the present anorphous conpound. Since
withd fpehkailsineatonoqdr peaiclidikiyhgrqpasetht 5 ansicarben athas; R°
drawi ng shows that the anorphous conpound is in an
deABDEPH By dr &R R bf ANCAREDEr&ifAteth 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.
[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 fivst
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 polyvmer.
{91 The process described in [8], wherein the polymer is a
thermoplastic polymer.

The amorphous compound of the invention has an excellent

“capability of quickly dissolving in a hydrocarbon solvent” and the stabilizer



Fig. 2 is a drawing show ng an X-ray diffraction
pattern by X-ray diffraction neasurenent using a CuKa
spectrum for the present anorphous conpound. Since the
pattern contains broad peaks, the draw ng shows t hat

t he anor phous conpound is in an anorphous atom c
arrangenent state. Fig. 3 is a drawing show ng
an .endot h differential scann
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ound. Singce t ak is a sharp peak at a single
exgpgrptastq]ggahzgzeq éP&g Y¥PERY point, the drawi ng shows

that the conpound is in a crystalline atom c
arrangenent state. Fig. 4 is a drawi ng show ng
an X-ray diffraction pattern by X-ray diffraction

Bhidds erfeRIPTEONgOE TdKaDEFSEINGR f or a conventi onal
crystalline conpound. Since the pattern contains sharp
di f f Fagti ona deakinpihdhimy s padotivende yehklinl dfferaetial
pl anes, the drawi ng shows that the conmpound is in a
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compound of the invention is an anorphous conpound
Siflef tinegedlyid H&réd heaken tRE Phlade (darisition, the drawing shows
that the amorphous compound is in an amorphous atomic arrangement
state.

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 CuKao spectrum for a conventional
erystalline compound.  Since the pattern contains sharp diffraction peaks of
the respective crystal lattice planes, the drawing shows that the compound is

1 a crystalline atomic arrangement state.

DETAILED DESCRIPTION OF THE INVENTION



wherein R1 and R2 i ndependently 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
i ndependent|y 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
gr oupl'lat emdrphouB coanphomdaifdie, inoentdon y€ haal eyl ldene
group with 5 to 8 carbon atonms: having an endothermc
copejakad débntd beSGedotlewitn H €cnbyladilhf er enti al scanni ng
calorinetry (DSC) and a solution rate of 5 ng/sec or
hi gher in cyclohexane at 25C in the follow ng test
systgm in Qﬁﬁ%yﬁgk}gysten1for solution rate,
i he measurenent i,s carried out by loading a container
cAD RS-ty M, outer dianeter: 55 mm height: 70
] 50 g 6#}cycl ohexane at 25C with 3 g of
dnce; rotating fan type stirring bl ades
dizameter at a rotation speed of 100 rpm
and neasuring the tine taken for the test substance to

"RAR3RGUNTRS mdnrnd bt el it S o
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with' B aiehoRabaes. ffernoslod aibee Dt R Rk Proytiups: R

. inclyde a nethyl group, an ethyl, an n-propyl group,
m%‘f}’ei“éﬁwowow@raow Toge AP GE gP Y apurarith 5 ShBtgabon atoms; X
group, a tert-butyl group, an n-pentyl group, an
denodpe Asypelgrinmst. aasulglérr @F%@nwloxgg@m plom, anallylideny group
roup, and the like. Further, exanples of the
wilicl saPleprbep stgmpnet aguclpabipdidsyengspupgw glini ta8 carbon
cycl ohexyl group, a cyclooctyl group, a
Eﬂ@nﬁéﬁﬁyhuy@hcpnﬁﬂbbmgnnywﬂcat45nnﬂﬁy[byﬁbnmﬁn¢@kurdﬁﬁwenﬁal
group, a 3-nethylcycl ohexyl group, and the |ike.
scEspang aedloyiméoy EXphed assaletibylrage ofip, mg/ste ot hiwhar in
group, or a tert-pentyl group is preferably
cyeldnphintiad25°C in the Blowidependeydibyn:denotes a
hydrogen atom or an alkyl group with | to 8 carbon
at onsin thxajpt epstein diesAalikyh r@toup for R3 include
al kyl groups exenplified for RI. Especially, a
hydr ag@nmah aRchet R A QUR, losd,d?ﬁgfae(!&ﬁl Wer (capgcity: 100
exenplified. X denotes "a single bona, a su??ur
mBlRALr ATAXYEEB53L MK h?l’#@’l!n' g?&ﬁltgfr%ﬁ% M Ffl%g% Elgggxane at
carbon atons, or a cycl 6a kylldene group “w t {6
P8y teg SHerein, . e es of the,, ., .
2R PR ZRATr s svhetule RGeS RIRLRG: Sl g pades with 58
didene .aroup. . a propyli ne group. a butylidene
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~cycl oal kylidene group.include a cycl opentylidene
Ibb?%hgfﬂéx%VgT%ﬁegyﬁfE#ﬁﬁ‘“‘ oup, and the 1ike.
Especially, a nethylene group, an ethylidene group, or
a buﬁ'ifl 'lwefﬁé“'gﬂg&b%ﬁ’g fb‘ng\érléiBPW‘é;‘é‘ Y idepete a hydrogen atom,
Speci fi c exanples of the present anorphous conpound
ary fllqvl gsoup with 1 to 8 carbon atoms, or a eycloalkyl group with & to 8
2-1142- hydroxy-3, 5-di-tert-pentyl phenybet hyll-4, 6-di -t
caghgn pENBYI phinyin, geeytles 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
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2,4-di-tert-butyl-64.1-(3,5-d
tert-butyl-2-hydroxyphenynet hyl] phenyl acryl ate,
2-tert-butyl-6-(3-tert-bulyl-2-hydroxy-5-net
yl benzyO0- 4- net hyl phenyl acryl ate,
2-tert-butyl-6-11-(3-tert-butyl -2-hydroxy-5-nethyl phen
yCet hyl i - 4- et hyl phe nyl acryl ate,

te2t-pentylogron; 6 Pte(l3 hextl-doty| agdhudnikey - Fuehby lRh&Mes of
propyli-4-met hyl ph enyl acryl ate,

the-dyelddalbyl ydolie(@dd 8rchcREHilyIZrang! Q%6ychRkPPYiRRe Y
Det hyl ] - 4- propyl phen yl acryl ate, and

21dRbl- Ayl a Gl hrdi ) | 203y ArP¥t By , .
ey B o Ay B oI o P IR ER P B oy,

a §Flﬁ§i;ﬁ§l€y(§8ge)%ﬂeé1d ﬁﬁphﬁdgé@qﬁi&s DA ESS &M mple, a methyl

amor phous conpound inclu .
B Y SRa o3Py Pap d RER PO SRR ol ifea
oy e AR 60 0 4TS St i
G R v svagputon Ry b slvdengipsArgppliied
S DML R
erfgzm@?fﬂ%-gﬁéhél Ogg.oup; R3 is a hydrogen atom and X is

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.

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 eycloalkylidene group include a cyclopentylidene
group, a cyclohexylidene group, and the like. Ispecially, a methylene group,
an ethylidene group, or a butylidene group is preferably exemplified.

Specific examples of the present amorphous compound include
2-11-(2-hydroxy-3,5-di-tert-pentylphenyllethyll-4,6-di-te rt-pentylphenyl
acrylate,
2,4-di-tert-butyl-6-[1-(3,5-di-tert-butyl-2-hydroxyphenylethyilphenyl
acrylate,
2-tert-butyl-6-(3-tert-butyl-2-hydroxy-5-methylbe nzyl)-4-methylphenyl
acrylate,

2-tert-butyl-6-11-(3-tert-butyl-2-hydroxy- 5-methylphenylethyl]-4-methylphe
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The present anorphous conpound has an endot herm c peak

at 15 to 25C determ ned by differential scanning

calorinmetry (DSC). Further, the present

anor phous conpound has a solution "ate of 5 ng/sec or

hi gher, preferably 5 ng/sec or higher and 9 ng/sec or

lower in "a test systemfor solution rate" neasured by
0 gogding%a contai ner (capacity: 100 m, outer dianeter:
y §:ﬂﬁf eight; 70 ram) containing 50 g of cycl ohexane

2 EyButyi b 13 B R b e GG P Vg ey inh

speed. of 100 rpm and nmeasuring the tinme taken for
enYﬁéC%%%¥%substance to be dissol ved. As the

pr esent aTDr hous conmpound, there is exeqﬁlified an
2-tgrbPpholie é‘égfﬁ@r}h@u%%hthgmyn’i'@ﬁoml@hﬁéy pitanéraapylohen

state as shown in Fig.2 of the X-ray diffraction
vl parstieter adet er mi ned by X-ray diffractonetry using a

CuKa spectrum Fig. 2 shows the results of the
2-rt-aytyli 6 1 t 48 ttorebu iyl Shbwilruxyt Frésqperaky ipheenbethyli-H-istheropy

axis of ordinate and the angle 20 of the diffraction
Iphémg dcmyldie, axd shelikabsci ssa. Preferabl e exanpl es of

the present anorphous conpound include substances of

anor ShHeusiCAaPpustdsaiaixath et bf fed boskepdbhedphowst h
two broad peaks whose peak tops exist in 10 to 12 and

cod®ot@dliicRfde20. More preferabl e exanpl es include
anor phous conpounds having diffraction patterns with

210 508 MOSEBE IEO LT 0, 0,40 0
. I - 4 [ - 3 2
o BRLE TR R AR TSR D 0 an
[ | herical . )Xl mat el y. ' her i.cal
axFREEE BRL el ni Gk R s RIREPEFT i R0 MdisbEflidene
approxi mately spherical and approxi mately
grggﬁft herical shapes are preferable. Further, the

si ze of present apor,phous conpound i.s, K not
2'&&F"&%Xﬁ"é&gg}em"ﬁﬂ&@a‘%ﬂ?ﬁ ever e Theiravl B an e eny!

may be, for example, abgut 1 mmto about 4nm _ A )
acpylaferiigt és. parehdracashaed dynde Bemuiaf Dagarpich R is a

about 2 nmto about 4 mm The height of the present
texini (YA giguR oRp BURa ¢Hay ] Broul:di° wxahpiieogeapaiom andnitis a

about 4 mm A preferable height may be, for exanple,
meibylend gromit.o about 3 nm The wei ght per one particle

of the present anorphous conpound is not particularly

i m e preeaety emorphomayolmpouhdrh axamehdpthabour peakoat 15 to

to about 12 ng. Moreover, the hardness of the present
25a6otqpbousn @b bp duffdrdnsidictapantd calbaiih oty i(HISCR;

however, it may be, for exanple, about 10 N to about

30 NFurther, the pRedddi &th6fphduy ddiep S@as@hhbe shafendhie of 5

t he present anorphous conpound is plate-like, as

mHBECES Bl Fherl PEMISISTH nAMRIRNONSHE P IRAUNth TBY: RElower in “a
pul veri zed to be fl aky.

test system for solution rate” measured by loading a container {(capacity: 100
m], 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



As a production process of the present anorphous
conpound, there is exenplified the process, including
a first step of nelting a crystalline substance having
a nelting point of 70C to 220C, preferably 100 to 140C
and defined by the followng fornula (1): wherein R
and R2 i ndependently denote a hydrogen atom an al kyl

ro it tp 8 carbon ato or a cycloal kyl group
tagf?Eg%ﬁ%%aﬁ%éggﬂ@ﬁcgﬁgﬁgfﬁﬁgﬂ§ﬂ%ependentIy denotes a
hydrogen atom or an kyl grou ith 1.to 8 carbgn
a%/o gs ‘i‘edé‘??é?%% agwg;gi\@%(% c%aﬁa?nﬁf e ds eé%‘ﬁﬁﬁ&ﬁ an

oxygen atom a agk | idene group with 1 to 8 carbon )
angg USSP ¥ Il‘ﬁ\ﬂsi @i ABIpA RREemeng State B WL I
atons by heating at a tenperature equal_to or higher
FigHaef theeX weytdifigagitimpatiaen detevongdded 1oy dffsactametry
and solidifying the nelted substance obtained in the
using etCelkeppectrum. |In the first step of the process
of the present anorphous conpound, the above-nentioned
cr ystiakl 2 showulibé anod tsraf/ tieX nmlyt iy bytoheaty showin@the peak
tenperature equal to or higher than the nelting point
ingatkityher tHeeapeodbude segualkl the aiglbi2ghgthe iaffrAdin line in the
melting point" may be, for exanple, about 90C to

ax@D 0L hh&BEa . arfeheph @RS aRhyipdhosfttht3R6sét ARebhd@Plmpound

In the second step of the process of the present

m@mrepgmm&gnﬁ%%mm%s%m&%rﬁmﬂ@ﬂg%;ﬂpzs@idaﬁﬁaﬂ'ﬁ@ms
the first step may be cool ed and solidified, and the

“dttﬁ'f%r@tolégg)eaa{]@ggfég%rﬁ (}{ E(ﬁﬁoéﬂi a'"nog?)é(ig% ahf716 to 19° of 26.

exanpl e, ol wer for ( sec. or
R Ak Y LGS 2o 6 fhcion

sharter,_and re preferably about 0C to oyt . 40
p AT o ol e B ff B St 01 FRE e BB 6 to
nﬁ%ﬁgdﬁ cooling and solidifying the nelted substance
0 ned in the first step, there are exenplified a
process qf sp&2¥ing or drippiﬂg the nelted substance
obt ai SR 4P tethre pasert apiarphgus soPequREdr 2B REAAtR ke,
plate (e.g. a sheet or the like made of a netal such
fingspavderilkespeielahke, graguden dablet -1, sprrgamadehesrleyical,
substance obtained in the first step to cool ed water
approainpaiely setvsnherigal elpr ete sados nodmarbigelaly limited:
extruding the nelted substance obtained in the first
hestespromprocookedympherical and afipeopnogieds séwi-sghieppahshapes
the nelted substance may be, for exanple a process of
avdrirpfirald. r dhahdr,appidgige dtlile: praespaeidipbalib yomaound is not
process of dripping the nelted substance after it is
paraickediy hingi té®l howewg, tiypRrgicBndlatd@n naPpae alodSxahlige,
Rot of orm(r) granul ati on apparatus, or the |ike.
abdef &l fum thabb@t 4 HAOP A YPelcOARY! ALIRN IRRRARLHSY b, for
generally a granul ati on apparatus provided with a
exBOHABY a5 BAUI G IRAQI£RIh ONFhantki BRY bNth & RENRALI b hous
of 'scraping the nelted substance wth the tip end
0j [ [We]n)! lted. ..o
cogﬂ{)& WPl N, F?Bﬁqg;g%hg%‘%b%ﬁ‘é ﬂ;@?g& Egoﬂlg n'THSth thQ'B%] eferable

stance“on’a xchange p
GRS AL S BRI U5, DL ne
P aé?;icfen(g{: ﬁ{é;lf 1%%%}?{1 aﬁﬁ:&%hghgéoﬁiﬁgiﬁyﬁ 5‘3 og%grﬁ%ufaﬂy limited;

however, it may be, for example, about 6 mg to about 12 mg. Moreover, the
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structure of receiving the nelted substance in the
inside of the cylindrical part and thus having a
mechani sm of chi pping the nelted substance on a heat
exchange pl ate through the holes. Dripping using the
Rot of orme granul ati on apparatus is particularly

hpirdhess edthe present@re@hols dohgy WRIDR nPEea@R@larly limited;
particles of the present anorphous conpound to be a

HbeEvieedit \RAY ®e, [t &:NBn SRS 8Lelit 20126 @BSueT0CNI ppi ng
the nelted substance from a dr oppi ng tube, the

di amqurad?fltﬁ)heugEH@@&&Qtlﬁ@Qﬁaﬁé of D% ﬁi&%%'alﬂoﬁfhotd%e
mel ted substance may be adjusted so as to contr ol

f
Ca%%f{?%‘;;lﬂ%w?ﬂ‘%%é{%e8%?*?c@%a“9d%%ﬁﬁ%§§ﬂ%%§(‘@?°ﬁlﬁ“*omgound i

I pe granul ati on apparatus, the
1Hg§mggﬁtﬁ ?%ed substance to be scraped by t he

P o BBl Rl e PR RErEROA S BPuBY here is
Vi SCOSI f t he

el &ﬁ&%i}%@&ggbﬁ%@w‘éggf%%%ﬂﬁs| Oﬁrﬁs e ﬁﬁarxataﬁﬁne

unt the mel ted substa dro m
SRED &%@e OPEH ‘fmgmah@g%ﬁrétte 20 ﬁepée gab 0 1668 1407
ified a heat exchange plate heated to about 0C
éﬁﬁﬁﬁdém@hcébﬁewmm&ﬁ@%aﬁb1 “thereof include a belt
made of stainless steel adjusted to a prescribed
tenperature by ﬁhter or the like, a belt nmade of
st ai pHess st eet-CadHuStHed to a prescri bed tenperature
cald blow gr the |like, a stainless plate adjusted
Frescr tenperature by water or the |ike, and
a gt ai gl ess)lpl afe adjuStkd to a prescribed tenperature
by cq v pr the like. In addition, the face of the
heat rRéxchangerpl ate to which the nelted substance is
dripped is better to be snooth. A stabilizer for

VAR IS Hid RREnHBYERLE Ry &l hag) &l géﬁdaﬂ ofh tanahlmegmup
stabilizer contains the above-nenti'oned anorphous

nﬂﬁhﬂﬁgj'cagb?n atdidg, 6P Qt 1oaqi(yf Eﬁnﬂ'ﬂa{ ;B08US € AN Foms; R3

e sta i zer for ners o nvention i s,

|
ia e(rsal(j%%g& %@no@e@%’lﬁd]f Q'{]ato n ?95{%1 %r 4 é’ﬁfrltal { ?J & Eﬁ%{)ﬁ{ atoms; X
d@o‘&%’ q\é\?n (,d%o& ,Iahmlﬂﬁ\ér gﬁ{’ﬁ%r %rn‘eﬁieyr abl %tfo%f;)gg}x 4 éyflggne group

er for | ymers of e Jnvention.

W It e gy a??ﬁlb 9&59@3@@1&@@@ iy A n’a‘;P 7 $ehrbon atoms

e of the annrphous compound (that is, the case
bgﬁéf% AIREE L At PROLE UEe PesEh do £ duahes thap theoweByne point and a
weight in the entire melght of the stabilizer for
spehyhete of cading avdrolidnfying the mFHedsndistineeebaaned in the
pol ynmers of the invention may contain various kinds of
fadtstdpves to an extant that the effects of the
i nvention are not inhibited. Exanples of such
addi t ilweishd ficdtudep piieheljrocand bORdpREs: rAUCRoAShous compound,
n- oct adecyl- 344- hydr oxy- 3, 5-di -tert-butyl phenyl)
the apiocebahen (ivak HI@QQMhﬂb adhstndSWay be melted by heating at a
2,6-di-tert-butyl-4-methyl phenol (nelting point 69C

1&1&1&3@@@1@@ R AT do)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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2, 2-thi o-di et hyl ene-bi s43-(3,5-di-tert-butyl -4-hydroxy
phenynprop nate] (nelting point 63C or higher),
tri-ethyl ene

gl ycol -bis-13-(3-tert-butyl -5-nethyl-4-hydroxyphenynpr
opi onatel (melting point 76 to 790),
3,9-bis-12-13-(3-tert-butyl -4-hydroxy-5-net hyl phenyDpr

ab%ﬁ Q?ﬁyq?%ﬁlé? g %ﬁép?%%%%%pq }%ﬁgo%?]b%lecane (nmelting

p0' e nresent amar ‘

Pet ri iy e PalEred of the PERfEST ot Brsep! ﬁﬁ&-;?ﬁfuﬁﬁ%ﬁp@und

thgI C(é? CA d&getrétn%g %%%aﬁ%'eﬁ n t gtﬁ%‘rst gtr{a?:)l Itnlagrgoep(?oloﬁlétad E]iI]ig SOlld]fled
2d4 rt-buty (3-tert-butyl-2-hydroxy-5-nethyl benzyl)

an, Hweﬁﬁéwgﬁ ané&rw $ote"copang’ mgypak. dor @3@@1}&)@ about 50°C

gher)

or iO*{V@l (02- aﬁm*toL@/S@ st dongear t Ppeicylaphe typeany biefardblgiabout
tert-pentyl phenyl acrylate (nelting point 1190),

0°¢, t3, Aot i59BCHYT aeut 60tsns (B, Buder tedtabbut Rimds. hyrcktmeydr and
enzyl )benzene (nelting point 240 to 245C),

maei medermbdy abeut 0NUty hbduhyd? O Xybehaypt G sey anubatie 2 min.
(nmel ting point 218 to 223Q),
1, 3, Bstthiesdedoh@rstepuf ydolBrehyeld 0xlydiZy@rgciheeh Btk R enb¥daice
1,3,5-t az ne-2,4,6-(1 H 3H 5H)-trione (nelting

obpaingt id%Betfrst 889, there are exemplified a process of sprayin
2,2 rrethyl enebi s(6-tert- butylp rrethI;/ | phenol )p ying or

drfpPihkithe RakAd stB&GRE oBE ARG
lffﬁ 6 but yl i denebi s((lirl tert- ﬁtﬂy“_"’h?r?eﬁs;ﬁﬂ phteon%lcsﬁoled heat

ex%l"i'%!l%é ﬂ&t@?g ?ga%@l%gt f 110 Q%%@xa%@ﬁ enoﬁa)l SFCh ats.stamless

I ob tert-butyl-

stegeg),%t%x]o%tg}% oF dﬁlggﬁleggéhe md Lfegrs tb%gael Oc% dcgﬂtgxﬁe thléfh Sﬁrsq step to

Odlp nic aci ecy

. n 420)., ac
coffFh el BB %O%Y%‘}t’(aﬁé’ﬁ%%ceﬁ% P i8R EBn g eefifdifg he
tihi Odl | oct adec ter
m%h%# ey A6P hPRgeq go heytushafiy i AcSotea Bl
tetrakis(3-dod t hi.opr c. acjd)pentaerythrityl
est eff'flﬁwe%%gf dilmplas&fr@ d subs ancgﬁegﬁfe 198 exppenle a
ant i oxi dants such a . -
PrpgEss © d&llmmgémmtﬂ@mwﬁwwﬁa§pﬁme@1élc@ﬂal & PAOCY56i0At
183 to 187QC)
drigingpg the dmelﬂ:@i substepepaéiey|i) penadedirha iroldidrop type
di phosphite (nelting point 160 to 1800,
grimralaios app awatus bidteyR wamn(ﬁgrphe}wtqmemww hoi thal like.,
di phosphite (nelting point 237 to 238C),
“hi s( 2]etedi -thanylphenyiPpentragudiibni tphaedtuphogphitdly a
(melting point 221 to 2300,
graetlaalosi sfarktds prevideBuvthphenydy) déad hRVPREE@IRNS and

cli phosphonite (nelting
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 foxrce 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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point 75 to 90C), and
bis-12,4-di-tert-butyl-(6-nmethyDphenyl | ethyl phosphite
(melting point 89 to 920); hi ndered am ne type
anti oxi dants such as sebacic acid

bis(2,2,6,6-tetramet hyl-4-piperidyl) ester (nelting
point 8l to 86C3 2 2,6, 6- tetranethy1-4-piperidyl

oG RR R hTEht f b Al iR nsida o6 the plipggeat
Pa{k ﬁng g 118@?}9%&@?&91@%% ?fe‘#’la%&%ﬁw.eateé WoRtRR e
hedt ekt Bigtr blts SHgUEh (e holghy | DGNBE b ibe RosoBhes

as 2-hydroxy-4-n- octyloxybenzophenone (mel ting point
gragwladion p@p@(@tus 1s particularly preferred.
2-(211-benzotriazol -2-yl)-4,6-di-tert-pentyl phenol
( mel florrgnpisil the Trdigbt phi ghe p)aptlcles of the present amorphous
244, 6-bi s(2, 4-clinmethyl phenyl)-1,3,5-triazin-2-yl-1-5-
co(m:cmylldoboybqah elreire@nelte,ny theicase 87 atporo8&GE) of dripping the
2- (2- hydr oxy- 5- et hyl phenyl ) benzotri azole (nelting
meoedsuha@re from a dropping tube, the diameter of the dropping tube or
2-(3-tert-butyl-2-hydroxy-5-nethyl phenyl)-5-chl orobenz
thetiianelte fFREhélgePoibitahdd @ay BB@djusted so as to control the
2,4-di-tert-butyl phenyl

dlgpég%)@! arh §fuht @pmel mAHRU R BXYDERZQBME H Bl dpp Mgy P

nucl eating agents such as an

- fa |
SI%CES%E{YRg% e 1f ggfli gh(ggéll% Math%ailoﬁl dfb% type granulation
apg): ngﬂﬁt tL a]‘?t[ﬂcﬁﬁ{-ﬂ (¥ﬂﬂ'@%@ﬁbg gﬁg\ﬁfﬁ'}cb tf) eb%nscraped by the tip end

enesul fon ¢ aci

pa%isagf 19 ({?é&%nes%%g‘ll{e@n%l fédjaxqg iR %115 cad f the Rg‘&ofalm

énzenes oni ¢ aci &nzenedui Ponte
gr%/gﬁiagh%g aﬁp g‘?ﬁ it%n Seglslfﬂgngéﬁ? Ih léFs améjl khé viscosity of the melted
su%’ galg‘:egrﬂlagﬁaoﬂbo%(ﬂe {J?élg Sul Efzf%l L&@IC Q}Nbclar@}%{lgu%h of the melted

xyl enesul fonic acid salt, an mxyl enesul fonic
Sugéailqvgflg%a the (yopPHE tARe-d (nel ting point 1220),
p- |sopropylben20|c acid, o-tert-butylbenzoic acid
p t erds Hhist \ropled arat exchangaphoisheHiaradeerempdilied a heat
neltln? p0|nt 77C), diphenylacetic acid, a
exdhphgaylaiedidased @baut 8% tp akodt pREGY| Spetific exainth N
salt, a diphenylacetic acid My salt, a diphenylacetic
therdod igelustel beld ndla g ehyllcaclesss cterd |adl31meda;bta, peescribed
cliphenylacetic acid Al salt, phenyldinethylacetic
teagiedatacphenyked oetihyliReet h@ltﬁﬁhd@ bif sdhlessateel adjusted to a
phenyl di met hyl acetic acid Na salt, a

prphenlyddiamp byl taee by GobT hibwWar shb M{eaa stainless plate adjusted to
phenyl di net hyl acetic acid Ca salt, a

a }&Q%@M'k)éﬁ ek Ra8LIS RGIE: (Eiatlﬁahke ﬁltﬁ’ﬁtshﬁhﬂgssaﬂd% Majusted
salt, succinic acid (nelting point 185C), a succinic

to %ﬁh]‘iﬁskiﬂ}bg@ltgmp@l §Hﬁ%rﬂspccﬂ%aﬁo®l%l Stﬁlot ik SMCLA ARGy a@‘léjface of

, a succinic acid succ nic aci
i | t " . st 1
the ?]!lj%:ag e%H&ﬁ{%é ﬁ][_aqg iglvf}m% t!hlc q?glr% (gt‘suﬁéi dltng( %g%p)p@g 18 better to
bLQ1 aélc acid Mg salt, a glutarlc acid Ca salt, a
Utaric acid Ba salt, adi pic acid (nelting point 151
1 | t. :
tsSb e 3 a&@ﬁ%&e Ilg)g Crlng)as &J@ga?ll%gfleﬁg%g 1%5@55:%@}‘1’5@3111 that the
suberlc acid Ca salt, a suberic acid Ba salt, sebacic
acid, a sebacic acid Li saltp a sebac ¢ acid Na salt,
a sebacic acid My salt, a sebacic acid Ca salt, a
sebac ¢ acid Al salt, diphenyl phsophinic acid (nelting
poi nt 193 to 196C), a di phenyl phosphinic acid Li salt,
a di phenyl phosphinic acid Na salt, a
di Phenyl phosphinic acid K salt, a cliphenyl phosphinic




4, 4" -di met hyl cl i phenyl phosph n ¢ acid Na salt,
di napl it hyl phosphi ni ¢ aci d, a di napht hyl phosphi ni c
acid Li salt, a dinaphthyl phosphinic acid Na salt, a
di napht hyl phosphinic acid My salt, a
cl i napht hyl phosphinic acid Ca salt, and a
dinaphthylphosphinic Al salt; netal soaps i ncluding
Stf%gﬁ% a%ﬁa1 S oSy c%ra ﬁ i um st ear at and
ik RURRETHR oRRs BeRtohs aa?%réwoelscmp% ing
agen such s Iun1nun1S|I|cate etic I|c
nat Ui @PF% %&m?@oq@é&%@u P thesha
nents .such as carb l ack, titani um ox
pogﬂﬂﬁﬁ ﬁpﬁénﬁﬁgéﬂ I §HdmPs “ﬁdd?%&dﬁ@g 5§ééudh C
gnents, isoaindolinone- based plgnents peryl ene- or

DPE@WNY@%’QS o by greghs or diglkesp Fitalsekerbhiseabout 85% by

pi gments, di ketopyrrol o-pyrrol e-based pi gnents,
welghk azidhendramede prrefeeably, aliivd 568 byndegbhor dagher in the
pi gments, and benzi m dazol one- based pi gnents;
enthaWHﬁghtafﬂanﬂabﬂuﬁhfhspdbnaenowhhmnheayﬁpnanﬁHthyaathe
trioxi de, phosphorus type flame-retardants, and
stahibimenionm goldmexs dethe inventiimt astiat ingdagénhs asmetphasis
quat ernary ammoni um salt type cationic surfactants,

cob@ahdeth ¥R, P bdevhers id aaiodphsus @bﬂﬁ)ﬁbuﬁﬁ%@@@ﬁ% for
type ani on| c surfactant S, cationic surfactants such as

10074 BReiant ﬁﬁ}%@bﬁﬁre SREANNR th cATHPRI S Spoly i drs ¥ ¥he
am ne sa quaternary am ne salts, and pyridine

ﬂ&gﬁlves, ani oni ¢ surfactants such as sul fat ed
0| S, soap, sulfated ester oils, sulfated am de oils,

sﬂl 25 3Bh ST, 39 byl D L ) fg%?%m spgious
klﬁ?:%{{)f cﬁ.ﬁt{\;@é t%calnde m ltﬁg{ Ll%] eﬁgﬂ%'o‘% tﬁg invention are not

hale esu onlc a
k enes Qni ¢ id.salts ac
mﬁ{hl?%ﬁ ST Rttt BB e A B 88 %PX@%P?% such as
nani,oni,c ctants suc s p iC alcoh _
n- %t@f‘?%erh %;?‘Eiwamy'é&"@ﬂ%t?)é&ﬁyfj?iﬁaxfg)spwpacewe Pedtige point
3%%2§e oxi de agducts %B’y aC|d et hyl ene oxi de )
oOaf@ 2 padir ieriondyiadioaetbai Phapel (aelitinsppiad 69y fesaing
oxide adducts, al kyl phenol ethyl ene oxi de adducts,
DO@@ﬂblene oxi de adducts of pol yhydri c al cohol s
artially esterified wwth fatty acids, and
ﬁ@hwem slescgligdd1(3,5- dintbramptivt érixclrony s aotdhopsutie]
as carboxylic acid derivatives and i m dazoline
{(maéiing aoivtes3°C or higher), tri-ethylene
glycol-bis-[3-(3-tert-butyl-5-methyl-4-hydroxyphenyDpropionate] (melting
point 76 to 79°C),
3.9-bis [2-13-(3-tert-butyl-4-hydroxy-5-methylphenyDpropionyloxyl-1,1-dimet
hylethyll-2,4,8,10-tetraoxaspirol5.5lundecane (melting point 110 to 130°C),
tetrakis{3-(3,5-di-tert-butyl-4-hydroxyphenyD)-propionic acidipentaerythrityl
ester (melting point 110 to 130°C),

2-tert-butyl-6-(3-tert-butyl-2-hydroxy-5-methylbenzyl)-4-methylphenyl
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and also a lubricant, a filler, a plasticizer, a
processing aid, a foam ng agent, an enulsifier, a

bri ghtener, and a binder may be contained in the
stabilizer for polynmers of the invention. The
contents of the various kinds of additives in the
stabilizer for polynmers of the invention may be about

% b ht or Jles re erably about 15% by wei ght
q“%i‘?mﬁ& p%’lxela(;? @f(@ Lﬁ about 5% by wei ght or
s in ire weight. of ilizer for
bo S hteosgrs Bri-tony e b enyDeiy T2 qllfaﬁé tgenHahenyl
present anor phous ound nmay be, for exanpl e,
aCﬁéﬁF?émﬁhi%géﬁnﬁl%W%nﬁlke and preferably particul ate.
Speci fic exanples of the particul ate shape include
1 %,érﬂlmleth}rle‘& 4 @r tiafB e di-temibatty|-dids;drapphendyhiteagne (melting
spherical, approximately sem -spherical, flaky, and
popuie? €0 a5 A trix(Aatdeityr v i £ hy durxyhpproisnet aiyrate
sem -spherical. Further, the weight per one parti.cle
(nﬂﬂﬁhggnmmﬂtl&m¢aﬁﬁqﬁnnrphous conpound of the invention
is preferably 1 ng or nore of the present anorphous

1,8 6rpai{nd et MOrEhpaLhSr 28 Fim bk learbt 83 5ttBzine-2,4,6-(1
about 25 ng. The particle dianeter per one particle ‘of

I{tmg QED&&@%b&hﬁﬂﬁﬁ%ﬁﬁhﬁy§5gQgﬁ@gﬂ@)Of the invention
for exanpl e, nmto about 6 mm Especially; it is

2 P“lﬁ@ﬁﬂﬁ@h%@@%rt%m ﬁ%@ﬁ%ﬂbhén@‘(me%ﬁ%%tro%tt fﬁ"c or

hel ght Tor exanple, about ramto ab

hi ROk "’O}“*"]i‘)@?é%?%@héefk%“@ o3 SR RARH) %é?{f%ﬁ i

ZO@HPrC&%ﬁ du h 8'5‘8}5]@?6 'tgl\%%ﬁtgg 3. m%thgflgwb gﬂlzme(ftmg

AR LU 1
a gso°’| i YR &SR PR e pet PHERY S i acid

I nve nin dr ocar bon solv t_apd a_.second step
digy-dg %w eﬁbert@ée%@sm%é Ortacka ,|3§bﬂapﬂ@30pmlﬁ@md

first step wwth a polyner and (2 roducti on net hod
dluIhéq%f@adﬁ@’lﬁsmre(ﬁl@fﬂwQIF!ﬁé%@oﬁ‘Lﬁgagﬁn thipdwropionic acid
stabilizer for polymers of the invention with a
pUDyhékcﬁlmﬁerGERHM®&QQHﬁﬂﬁihEGWV3n@nérbon sol vent to
be used in the first step of the above-nentioned
tepradals(3t dwlecpihbmoop ignic cidipen taedy duatyth esteydinve timg point
such as pentane, hexane, cycl opentane, and
aloye [46REXane. The m xing ratio of the stabilizer
for polyners of the invention and the hydrocarbon
sol veiHospRothetfjd shtistidantsstet aparticularly limted
as long the stabilizer for polyners of the invention

tris$2 qh(m@hmdt471?11@%1)5146515&1%@ BRR1 S0 %{Ht 18 e, M xi(ng
ratio nmay or exanple, 10 to 9 % by wei ght of the

biStabigh @ﬁrbﬁi%plp&hﬂ it 891‘\711}}‘[1901 mﬁﬁﬂk Jf‘m@' dihe \g}ﬁ%ﬁl 160 to

amount of the stabilizer for po ymnmers of e 1n

1&@“@)%@@@{ %%ﬁ{ {}rl }ne%mzml}enafl)é;gg%a(?le%ﬂglltgﬁlgd?i%%Q]?l%te

s al so not an-'exa

A T e

a contal rogen at nrosphere and

dlgflP%lﬁ s Bl SRF Rper2 BBl 26T 0 700, Pand. an

X e t hereaqf a bl endjng net hod of addln
tewing(@aﬁr ébﬁelégir%fﬁh%ﬂ} Aet dibemylonp & W%@r @glfing

the invention stored in a container in a nitrogen

at nosphere and stirring the 5 xture at about -10 to

70C. The blending rati'o of the stabilizer for

pol yners of the invention and a polyner in the second.

step of the above-nentioned production nethod (1) and

in the step of the production nmethod (2) nmay be a

ratio of blending 2 parts by weight or less of the



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 |ower.

In the production nethod of the polynmer conposition of

the invention, the polyner is preferably a

t he i C l. r. .. rein, t her lastic . .
et ey 0P et TR by i By Poiesty Vb iy | pbogphite

conmmerci al i zed resin and exanpl es thereof include
(Hﬁgp95ﬂ6%@q%%éog?ﬂihresins such as et hyl ene- propyl ene

copol ynmers,_ polyethylene type resins (high density

pol yéEnRgeradcanHE PE)e adoxidenss syclpas yebanie anisl

(LD-PE), linear |ow density polyethyl ene (I|LDPE)
bigl2c2,§,6- tedt by et Epo podyirester (etdihenoiet Y to 86rF),at e

copol ynmers, ethyl ene-vinyl acetate copol yners,
2,p6l 6 ¢ty amreekyl( poliystigylemesh strghatedmelting point 58°C), and

pol y( p- net hyl styrene) and pol y(a-net hyl styrene),
poleld§(oni 3, BitkBranséthrEneSOREhiWIET, S, 5-triazine-2,4-diyl}

acrylonitril e-butadi ene-styrene copol yners, speci al
{(Be6ys-tewabRth b Mipeﬁﬁ@ﬂxﬁnﬁ}w,én@m%zyaﬁr s,

acrylonitr |e-chlorinated pol yethyl ene-styrene
K?,Q{@%-%@éﬁaetﬁw n§AgeAHLBHLENS (ﬁ%@ﬁhg%ﬁﬁt 168 %o X185°C);

pol yet hyl ene thl ori1 des; pol ychl oroprene, chlorinated

rubb i ' ) iyl

chi ory gy OIEd fhhefilt SitERl 2 IR LY AR hengplenone

(n%%ﬁggﬁﬂﬁﬁ 45&ﬁg?E%$M§§S!ns, poly acetals, grafted

yphenyl ene” e réesins, polyphenyl ene sulfide
2 T RO ALY AT e BT S P o
bipBrE AR B2 4ot haE Ter gt ot et Ty oy phenol

syl.fones, aro I G, polyester resins, diallyl phthal ate
ﬁrﬁi@ﬁsumfr ’,7tg%%’f@ar?e'@ﬁgﬁ@iri'}lze%@rhﬁw}éﬁw@@emazole
pol.yi soprene ut adi ene/ acrylonitrile copol yners, and
(nﬁiﬂygéﬁﬁﬂhégﬁyﬁ>nethacrylate copol yners and
articularly, due to the good nolding processability,
2"g%t-%rétwybBélyt@rpéyﬁesiehlsylpgwwﬁrL%pblcenbemwaazeki mselting
and pol ystyrenes are preferable. Herein, the
Iﬂ@@ﬂbeﬁéyBedéhﬁybéeﬂébﬂhépheaﬁlpolyolefins cont ai ni ng
a structural unit derived from propyl ene and
3,8 peceft-watyl vi-hedamybenzo dter@odl tinggaide 16233 al | i ne
propyl ene honopol yners, propyl ene-ethyl ene random
copolnyrbraingd hgpylsenehaahe o fapletidden eepfonydetiel Na salt, an
propyl ene- et hyl ene-a-ol efin copol yners, and bl ock
o- G QPRIRATEE Ss A UNSE SEIdEI0fald £ ORYd A8 aherBadbYI®ACid Ca salt,
conponent or a copol ymer conponent consisting mainly

anOh-rRHBRN ARG AFoMR! dci @R 3aBORY! Y ARIinEAFPRARNEN O uifonic acid
propyl ene with ethylene and/or a-olefins. I'n tﬁe

L ypr 851N0S, as:t
N£3s8. 8 b@%ﬂéaayqrsa %mt(?/@%t 1881 b H38185: J&%g}. Mg salt, a

er noplasti c pol yner invention, one ki
e PR E R Sl R BB ORGP A Mg, O
o TR T
WEaRIey e b e - ccteng, and Ldeceng,
eI 4061 ORg POEL | 2600 cnasrasBa M oog Jodr . o

propyl ene-1-hexene random copol ynmer, and a
propyl ene-1. - oct ene randon1%%polyner.



Exanpl es of the propyl ene-ethyl ene-a-ol efin copol yners
i ncl ude a propyl ene-et hyl ene-1-butene copol yner, a
propyl ene- et hyl ene-1 - hexene copol yner, and a
propyl ene- et hyl ene- 1- oct ene copol yner. Exanpl es
of the copol ynmer conponent consisting mainly of
propyl ene, conposed of the pol ypropyl ene type bl ock
. ansit st i.ng..qf | er r .. :
0 fcegﬁgh)lﬂ%'éﬁz&ggﬁi% F}Jopegﬁg)rutglok%BQB% eEe & Iﬁ%ﬁgﬁﬁ!ﬁ%ﬁ%ﬁ%ﬁ% Iagzlld

onent or nponent consi s

e e SR A R
o R 5SS OB S SR bt o aihensincet
MR SN Ak e

and/or a-olefins include a propylene-ethylene
phepybbpmathylaseps it 2 pherplgymetarlacetje apid-li salt.ene
copol ymer conponent, a propyl ene-ethyl ene-| - hexene
phepybliyrashybanepioraeid Naasgtopyheneldimieyhglaeetic actdeMe salt, a
copol ymer conponent, a propyl ene-I-butene copol ymer
phesiypbnethylacepicopyd Enesdlt, hepbeeyldopetlyytaceitoapdidatalt, a
and a propyl ene-1|-octente copol yner conponent. The
phtbalientidbMeesdly| ereirdadtnr (melohef paist WSERCH 4 Sudk?hic acid Li
carbon atons in the copol ymer conponent of propylene
saWl¥, thsuethiyt aorl Had/adr, oslcafic nsid Mg §QF, £%800he a@dWa salt, a
to 20% by wei ght. Further, exanples of the

sub@hYPASRYBL B8 t! ¥RA ablcofkd CORREYFBOM tOPNE] §94(W aWluaric acid
propyl ene honmopol yner conponent or a copol ymer

LiGRMPanantaiso Asidsiih Ra1a NhYaQf aBlomy! &1€ Asuielik /881 84 salt,
copol ymer conponent of propyl ene w th ethyf ene and/ or

o UBLALER B EPHL BT PN BBl sy s
a %ﬂﬁ%@l %(gggrl%@ig? ’raoﬁyﬂe?{]cegﬁﬁ%@g lsgﬂ,eé%tu%%lri%%%ié I\Pgu gaellg,e 21 suberic

{propyhene) -( pr opyl.ene- et hyl.ene- 1-.hexeng) .bl ock, . _
ack g LA BB s5le KBRS dndl R Bl e brosrts o
sof SRR IR Sk Y SacR bR RN, S et 2 ST SRA sebacic
r ene-et hylene)- (propyl ene-et hyl ene- 1- but en
ac%f é.g EZ%OEQW%J%%JP%HQE) ath (melting p)cqnt 193 to 196°Ce)), a
(pro ene- et hyl ene ropyl ene- et hylene- 1- hexene
dléﬁ%ﬁﬁ@ggw%%daﬁ s(a%t, apﬁlphenylphgsphlmc acid Na sglt, a
_(gropylene-ethylene)propyLene-l-butene) bl ock
diglopilphesphiaiq peidplyisehe aedihprankbosphopy laeik Cla-dadix ene)
block copolynmer, a (propylene - 1-butene)
diplipridphbeanenet hyildldve)sabt, ockipbepelptmephimic acid Al salt, a
(propyl ene-1-butene) - (propyl ene-ethyl ene-1-but ene)
1, Btdckocopiphymeiph@phinic acid Li salt, a
(propyl ene-1-but ene) - (propyl ene- et hyl ene- 1- hexene)
4, Prdiakethopbh yeylphasphinic acid Na salt, dinaphthylyhosphinic acid, a
(propyl ene-1| - but ene) - (propyl ene-1-but ene) bl ock
di SHPOIYIBR o ANHiBacid Li salt, a dinaphthylphosphinic acid Na salt, a
(propylene-l-butene)-(propylene-l;%exene) bl ock
AN IR osphinic adiMEDEALL, h'ﬁihgﬁhﬂﬂ}lgﬂbépﬂﬁniﬂ it salt, and
case a polypropylene type resin is used as the

a(HgﬁéggﬁyﬁgkéﬁgﬁgéxﬂgghﬂcrystalIine propyl ene

pol'ypropyl ene type bl ock copol yners
consistipg0

_ of a pr lene honopol ynef conponent, or a
copol it &g %ﬁ@%$%%gﬁ§$g%%ﬁ8€%?xﬁﬁgﬁﬁﬁgﬁéﬁygﬂ%gﬁl%ﬁguﬂe
a copol ymer conponent of propylene with ethyl ene
and/or a-olefins wth 4 to 12 carbon atons are
preferable. The pol ypropyl ene type bl ock copol yners
consi sting of a propyl ene honopol yner conponent or a
copol ymer conponent consisting nmainly of propyl ene as
wel | as a copol ynmer conponent of propylene with
et hyl ene and/or a-olefins wwth 4 to 12 carbon at ons



As a crystalline substance defined by the fornmula (1)
and having a nelting point of 100C to 140C and in the
formof a fine powder with a weight per one particle

| ess than 1 ng/each particle,
2-[1-(2-hydroxy-3,5-di-tert-pentyl phenyDet hyl-4, 6-di-t
ert-pentyl phenyl acrylate (nelting point 115C,

ed by Sum tono Chenical Co., Ltd.)
aniﬁgreiﬁggﬁg?, sonetines referred to as a "conpound (1)
) a

)¢ eMBaPAs s PR BFE sl ek Ay PHRHEY Aicate.
SRR e by 2B AR e URerkadiid Gt diermccous earth:

(hereinafter, sonetines referred to as a "conpound

(2) " Pigtapat ag eaehep Ragk, titaniumppadgonpound (1)
.was put in a nelting tank heated to 145C and nel ted.
phipglocy apinerbafedgpameaps sawnarvidese basad ®igwentd wit h
_ cooling water at 30C, the obtained nelted substance
1saiagdolzporetiase pienentsi nbadengl ateeryoinebasedt praimants,

solidified to obtain an approxi mately sem -spherica
quameyipheden cbagolupigm dite, diketopirrblvep phokd-hask dapipmphioiss

conpound was 3.4 mmin particle diameter (wdth), 2.2
diswnazime-basghpigradts, disameicghtienastidh pRAghpaahidc! e, and

its hardness was 24.79 N Next, the obtained

beapbnpheubnedimednsiguas tsubj ected to the foll owing DSC
anal ysi s, XRD anal ysis, and solution rate neasurenent.

( DSCiamn@d-¥stiagllants suchUsd Bgc&’br@'hfofb%ﬁl%ﬁhﬁ,abgﬁﬁﬁﬁﬂj A¥oxide,

cal ori meter DSC- 60A manufactured by Shi madzu

phEeh RORAL ﬂ@@ﬂéxﬂ@u@?&@aﬁ%&i mgﬁnﬁﬂmﬁm@%%ews

air-tightly closed 1 n an al um num cel | ter the

al umi,AUMGeld o HRS s S0FR L e hdt B SATRIEuCL ARy OE hi8nic
1%, ITe e sa#g e

di fferential stanning calorinete
SN R S T e
TSR ST N
B RN T M ST
pyg#l({iég Hﬁﬂzﬂi%%tiqf%ts,eaglili%lnig\gfrfilgt%%rté gg(:}il gts %u?fa%ggghg, shooalp(,j grﬂfated
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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2000 vertical type gonioneter manufactured by R gaku
Co., Ltd., the X-ray diffraction pattern was neasured
using a CuKa spectrumby X-ray diffractonetry. The
obtained X-ray diffraction pattern is shown in Fig. 2.
As a result, as shown in Fig. 2, since the pattern
contains broad peaks, it was confirned that the

polgfr | gegl 3 Cc%gg%flgcﬁalmﬁlioéﬂiig T‘ﬁ%ﬁg‘gr oﬁﬁc%é%rggﬁléoxyhc acid
part.i cl e qf. rti,cul at e apor phous conpound)

de%é“?‘ §e%aﬁaégﬁa%ﬂl%$%8%{lo uf actured by METTLER
TOLEDO, the i ght per _one particle of the qgbtained )
amor PABESLR Ritien i UH asticiTRe ARSaraRE M dy@ Haming
repeated 20 tinmes and the average val ue was defined as

ageme anyenyhifipe@ bashisnei ane adnndpensar be euntaieed in the
anor phous conpound. " (Hardness neasurenent of

stabahzércior modymany phdwsingenpound) Using a digital
force gauge FGP-5 manufactured by SH MPO, the hardness
of tRbeabhtdntedfdhevphous kodpofindditas:snaadiersdbArer for
foll ows. The neasurenment was repeated 20 tines and the

pobwesagd thalineenidsn dedy beabast 2B% bharddgieser ebs ! feferably
parti cul at e anor phous conpound. " The obt al ned

ab8aP 1 phdiss weimaindsyas B elore prafes AR fhitad 19f waight or less
nmeasur enent apparatus. The tip end of a probe attached

in t0e LHEroRRSHE CHEIHe ARPAAY YS: PEE M QWRIFeHe tifvESon.
position of the anorphous conpound set on the sanple

SR SSEAR 0 AU SR T
R PS5 ORI B 1 A ATBLAS o
RGBT, SRR s bUREHETED A0 L, SR v
spherical, approximately semi-spherical, flaky, and preferably approximately
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, I mm to about 6 mm. Especially, it is preferably about 2 mm to
about 5 mm. Furthey, the height is, for example, about 1 mm to about 4 mm.
Especially, the height is preferably about I 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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Using a slide caliper, the particle dianmeter (w dth)
and hei ght of the obtained anor phous conpound were
nmeasur ed. The neasurenment was repeated 10 tines 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 particul ate anorphous

C ound. .t (Sal ution rate asur.ement; ). A
m GQTRRcip R0 o5 OB SRR RS ET itdbapidor rbmys of the
. height:. 7 cont ai ni ng 50 of cyc) oh ne.at 25C
ingGIb indd bRy et &t 20t f Shetd el SRS e

.stirrjng blades with 3 di ameter_ were rotated at a
digsgvg Wt%éga Fanapm %B%Tﬁéﬁfdstfeﬁémh@ep@elxm %fl (?Srﬁe

tgst_substan e to be dissolyed was neasured. The .
pregyeion metbpdunpcludingplséen ohmealhag sardkneorhpatthe shalidizer

on the "ng/sec" unit. (Exanple 2) A
fospoiyiephetithalingsention amth pirwdgmednpound was obt ai ned

in the sane manner as in Exanple 1, except that "a

m xt dhemobleaiof ¢be by depodrbgn tshbyend ip bentse@li) theditshatep of

compound (2) at a weight ratio of 99.5 : 0.5" was used
thie bl ateewfi ot dibp fahmpoune e(H)d (Vsadride Idophe o sofhents

size of the obtained anorphous conmpound was 3.1 mMmin
supBrdsidreate an@tAle, CWldbBhtank, 8ndeyelbhRahght , and its

wei ght was 9.65 ng/particle, and its hardness was

23. 7T mixing rahX4f thieN® a BRI 16d) SR 38 Q¥ $h E PRPAURASH and

was subjected to the above-nentioned DSC anal ysis, XRD

th%'}gl&fﬁéa%boﬁ%w&lt%' 3 .3k %t{?%%fcué&%?ﬁ%t@d 3 Jang

sem - spherical solid anmorphous conmpoun bt ai n

RS SO DR 18D, E ORI EAREP i racon
80 e'mpumegrﬁ}exiﬁg r%ti‘é%g%f; ?(;r' é)xagx'lfqi')l%?l]ié 10 W%, ﬁssz evfr[jehdlgﬂt of the

pl-ace o onpoun use anple
o 5Bt GRS SRS, PRGNS AT
SRR BB BRE b e parenonees e
L S STt o S B

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 in 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 abover-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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(Conpar ati ve Exanpl e 1) The conpound (1) was
subjected to the DSC anal ysis, XRD anal ysis, and
solution rate nmeasurenment carried out in the sane
manner as descri bed above, except that the "conpound
(1)" was used as it was in place of the "obtained
anor phous conpound. " The results are shown in

L g RN SRR AR o
GO L e RIS ghspant 0 01
parts by weight or higher and 1 part by weight or lower.

In the production method of the polymer composition of the invention,
the polymer is preferably a thermoplastic polymer.

Herein, the thermoplastic polymer is not particularly limited as long
as it 1s a commercialized resin and examples thereof include polypropylene
type resins such as ethylene-propylene copolymers, polyethylene type resins
(high density polyethylene (HHD-PE), low density polyethylene (ILD-PE),
linear low density polyethylene (LLDPE), etc.), methylpentene polymers,
ethylene-ethyl acrylate copolymers, ethylene-vinyl acetate copolymers,
polystyrenes (polystyrenes such as poly(p-methylstyrene) and
poly(a-methylstyrene), acrylonitrile-styrene copolymers,
acrylonitrile-butadiene-styrene copolymers, special acryl
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, fluoroe resins, polyacetals, grafted polyphenylene ether
resins, polyphenylene sulfide resins, polyurethanes, polyamides, polyester
resins (e.g. polyethylene terephthalate, polybutylene terephthalate, etc.),
poiycarbonates, polyacrylates, polysulfones, polyether ether ketones,
polyether sulfones, aromatic polyester resins, diailyl phthalate prepolymers,
silicone resins, 1,2-polybutadiene, polyisoprene, butadiene/acrylonitrile

copolymers, and ethylene-methyl methacrylate copolymers and particularly,
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(rmg/ particle) Hardness (N) ParticleT di aneter/ hei ght
bnm Solution rate bngi see4 anus orpho

due to the good molding processability, polyethylene type resins,
polypropylene type resins, and polystyrenes are preferable.

Herein, the polypropylene type resins mean polyolefins containing a
structural unit derived from propylene and specifically, examples thereof
include crystalline propylene homopolymers, propylene-ethylene random
copolymers, propylene-a-olefin random copolymers,
propylene-ethylene-a-olefin copolymers, and block copolymers consisting of a
propylene homopolymer component or a copolymer component consisting
mainly of propylene as well as a copolymer component of propylene with
ethylene and/or o-olefins.

In the case a polypropylene type resin is used as the thermoplastic
polymer in the invention, one kind of polypropylene type resin rﬁay be used
or two or more kinds thereof may be blended and used.

The o-olefins may be o-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-a-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
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conpound am orph oil s C onpound 8.62 9.65 24.79 23.77
3.4/2.2 3.1/1.8 7.407

mainly of propylene as well as a copolymer component of propylene with
ethylene and/or a-olefins, include a propylene-ethylene copolymer component,
a propylene-1I-butene copolymer component and a propylene-1-hexene
copolymer component and examples of the copolymer component of
propylene with ethylene and/or o-olefins include a propylene-ethylene
copolymer component, a propylene-ethylene-1-butene copolymer component,
a propylene-ethylene-1-hexene copolymer component, a
propylene-ethylene-1-octene copolymer component, a propylene-1-butene
copolymer component, a propylene-1-hexene copolymer component, and a
propylene-1-octente copolymer component. The content of ethylene and/or
a-olefins with 4 to 12 carbon atoms in the copolymer component of propylene
with ethylene and/or o-olefins is, for example, 0.01 to 20% by weight.
Further, examples of the polypropylene type block copolymers
consisting of a propylene homopolymer component or a copolymer component
consisting mainly of propylene as well as a copolymer component of
propylene with ethylene and/or a-olefins, include a propylene-ethylene block
copolymer, a (propylene)-(propylene-ethylene) block copolymer, a
(propylene)-(propylene-ethylene-1-butene) block copolymer, a
(propylene)-(propylenc-ethylene-1-hexene) block cop olymer, a
(propylene)-(propylene-1-butene) block copolymer, a
(propylene)-(propylene-1-hexene) block copolymer, a
(propylene-ethylene)-(propylene-eth ylene-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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6. 579 Exanple 3 Conparative Exanple |I. anorphous

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

Furthey, in the invention, in the case a polypropvlene type resin is
used as the thermoplastic polymer, crystalline propylene homopolymers and
polypropylene type block copolymers consisting of a propylene homopolymer
component or a copolymer component consisting of propylene as well as a
copolymer component of propylene with ethylene and/or‘a'oleﬁns with 4 to 12
carbon atoms are preferable. The polypropylene type block copolymers
consisting of a propylene homopolymer component or a copolymer component
consisting mainly of propylene as well as a copolymer component of
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-pentylphenylethyl-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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compound crystalline substance conmpound (1) 9.99 < 1.0
28.19 2.7/1.7 fine white powder

2-tert-butyl-6-(3-tert-butyl-2-hydroxy-5-methylbenzyl)-4-methylphenyl
acrylate (melting point 130°C, manufactured by Sumitomo Chemical Co.,
Ltd.) (hereinafter, sometimes referred to as a “compound (2)”) were used.
(Example 1)

The compound (1) was put in a melting tank heated to 145°C and
melted. Next, after dripped on a stainless plate cooled with cooling water at
30°C, the obtained melted substance was cooled on the stainless plate for 25
second and solidified to obtain an approximately semi-spherical amorphous
compound. The size of the obtained amorphous compound was 3.4 mm in
particle diameter (width), 2.2 mm in height, and its weight was 8.62
mg/particle, and 1ts hardness was 24.79 N.

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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5.556 3.367 (Exanple 4) Stabilizers for

pol ynmers having 100% by wei ght of the content of the
anor phous conpounds (approxi mately sem - spherica

anor phous conpounds) obtained in Exanples 1 to 3 in
the entire weight were prepared. The stabilizers for
polyners in a ratio of 10 parts by weight were stirred

int.h. 100, parts h i ght of. each,of .f.ou i nd f ,
2ol bR, B S Bt d R B Bty debeRinthe Xoray
(ﬁagd qxclo_exaneg at 25C and dis ok¥gd. “rizgaghe

TR0 REVFOWET WEATTRE W8 Eat BROPHSEUGEn AV 2F 48V r om

the stabilizers for polymers was observed, but it was

Qi B PRIRGEY: ¢ At DRigims &@Yo&f}é’gﬁﬂ@ﬂ PEEEEDER iShE™Raid Bt 2.
observed in any of these hydrocarbon sol vents. Next,
the dissasesial drathawaie Kagrs saperctha patiermeontaine peoad
to adjust the anpunt of the anorphous conpound 0.5

Pep&st ¥ w3 ewifgheed shath pamosplbyuswinghtwnd was in an amorphous
styrene-but adi ene copol yner, as a thernopl astic

atpohy aerangethdifiestatd. vent was renoved to produce pol ymer
conmpositions. (Conparative Exanple 2) A pol yner

(Veogipomicaisoremeast peodie edriitletdfe s anelatanmesrpd®ustompound)
Exanpl e 4 by using the stabilizer for polyners

obt ailngdgasp@cieh balhfdeanafuitiedrd IbFMBATUEN TOLEDO,
Exanple 1. During the work of stirring the stabilizer

thkGFeipBt YER bR pArAcTAd tﬁe%t&ﬁleﬂad&§gﬁ¥od’$do&% ot d B,2100
parts by weight of four kinds of hydrocarbon sol vents;

mé’@éﬂ%ﬁ?’ m%&ﬁassu&y&élgg\??g@ e%t@a%og%fﬁﬂeg@%f@pﬁ%agéorﬁgggalue

and di ssolving the st I ze or polyners,

S _ . l
wFEBAEEA A0 8L IR 08, ORPLALRT NG A0 Gpon
co %lt{llrllrdﬁnce of powder scattering was observed in any of

es€e hydrocarbon solvents. Table 2

(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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Test substance (efficacious conponent) Exanple 1
Cccurrence of powder scattering none Pol yner
stabilization effect effective

amorphous compound)

Using a slide caliper, the particle diameter (width) and height of the
obtained amorphous compound were measured. The measurement was
repeated 10 times and the average values were defined as the “particle
diameter (width) of the particulate amorphous compound” and the “height of
the particulate amorphous compound.”

(Solution rate measurement)

A container (capacity: 100 ml, outer diameter: 55 mm, height: 70 mm)
containing 50 g of cyclohexane at 25°C was loaded with 3 g of a test
substance; fan type stirring blades with 38 mm diameter were rotated at a
rotation speed of 100 rpm; 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 8.1 mm in particle diameter (width), 1.8
mm in height, and its weight was 9.65 mg/particle, and its hardness was
23.77 N.

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

(Example 3)
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Remar ks stabilizer for polynmers of the invention
Exanpl e 4 Exanple 5

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 95 : 5” was used
in place of the “compound (1)” used in Example 1. The size of the obtained
amorphous compound was 2.7 mm in particle diameter (width), 1.7 mm in
height, and its weight was 9.99 mg/particle, and 1ts hardness was 23.19 N.

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

(Comparative Example 1)

The compound (1) was subjected to the DSC analysis, XRD analysis,
and solufion 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
L Particle TR TSP
Test substance W ug}_}." Hardness (N) {diameter/height &’U]m'ml_l rate
(mg/particle) ) (mg/sec)
) (111111) i
- ¢ phous \ . p
Kxample 1 | “horphous 8.62 24.79 3.4/2.9 7.407
compound
amorphous - s o N
Example 2 PHDTOR 9.65 23.77 3.1/1.8 6.579
compound
. amorphous . o o s
Example 3 morphous 9.99 23.19 2.7/1.7 5.656
compound
o crvstalline : .
Comparative o : fine white o e
o substance < 1.0 , 3.367
Example 1 N powder
compound (1)

27




Exanpl e 2 none effective stabilizer for polyners of
the invention Exanple 6 Exanple 3 none effective

(Example 4)

Stabilizers for polymers having 100% by weight of the content of the
amorphous compounds (approximately semi-spherical amorphous
compounds) obtained in Examples 1 to 3 in the entire weight were prepared.
The stabilizers for polymers in a ratio of 10 parts by weight were stirred with
100 parts by weight of each of four kinds of hydrocarbon solvents: pentane,
hexane, cyclopentane, and cyclohexane; at 25°C and dissolved. During the
work, the powder scattering state to be generated from the stabilizers for
polyvmers was observed, but it was confirmed that occurrence of powder
scattering was not observed in any of these hydrocarbon solvents. Next, the
dissolved materials were added in a ratio proper to adjust the amount of the
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 o 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 polvmers 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 stabihzer for polymers was
ohserved, and it was confirmed that occurrence of powder scattering was
observed in any of these hydrocarbon solvents.

Table 2
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stabilizer for polyners of the invention Conparative
Exanpl e 2 Conparative Exanple 1 observed effective
stabilizer for

Test substance : . Polymer
- Oceurrence of o i
{efficacious o stabilization Remarks
powder scattering e
component) effect
stabilizer for
Example 4 Example 1 none effective polymers of the
invention
stabilizer for
Example 5 Example 2 none effectrve polymers of the
mvention
stabilizer for
Example 6 Example 3 none effective polymers of the
invention
. : stabilizer for
Comparative Comparative L .
iy . observed effective polymers for
Example 2 Example 1 ’ )
comparison

(Example 5)

Polymerization of 1,3-butadiene was carried out at 60 to 65°C 1n a
nitrogen atmosphere and cyvclohexane 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 {o 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 BAST) as
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pol ymers for conparison (Exanple 5)
Pol yneri zation of 1, 3-butadi ene was carried out at 60
to 65C in a nitrogen atnosphere and cycl ohexane usi ng

n-butyl lithiumas a catalyst. In this connection,
I sopropyl al cohol was used as a pol yneri zation
term nat or. Further, the stabilizer for polyners

repared ,in amle 4 s.stirred at .a. ratio of 2
2 Bl RORE o oh ¥reeud Bl b Sl iy & Redded at o
cycl ohexane at and di ssgl ved., . Next, th
SCHY AP THFREES é@gﬁ%ﬁr@rat&@xﬁsuwgﬁdwaﬁ%%%@% (VS

ratio to give a ratio of the stabpilizer for ol%ners
30740 tyre exieadey saanatastnegd by Thaahe Eéa%tu@ycmﬁéﬂt wigh 30 mm
100 parts by wejght of the obtained polynmer and o
digyelehexelrien petlpes o atywede hiukadieaegapolymer composition
flush-evaporated at 190 to 200C in a nitrogen
coatamsph ehe stabibbeafon pelypokybenady ensparabden the
conposition. (Exanple 6) After 0.5 parts by
stywenghit u tafdi ¢lvecqgtadbinlerzer for pol yners prepared in
Exanple 4 (particulate) and 100 parts by wei ght of a
styrene- but adi ene copol yner (ML (200C, |oad 5.0 kg):
12 g/10 mn, manufactured by BASF) as a thernoplastic

Nao eI ameaepdny-Akgnded, the m xture was kneaded at a
screw rotation speed of 100 rpm at 200C using a

uni ax t « i
it act el by FARSDE. P aBCl oo R ELTE e AP g !

oL EEASE R DR A TSI LS g o
ef@%%%ﬁ@%é?rﬁﬁgﬂgﬁt FrSPELR8Sdr ok If)%l}%}lgfsegﬁd bR 3§05 er for

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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| NDUSTRI AL APPLI CABI LI TY The present anorphous

conpound havi ng excellent "capability of quickly

di ssolving in a hydrocarbon solvent” is remarkably

useful as an efficacious conponent for a stabilizer
(qgor\polyners and the stabilizer for polyners of the
“f'H&nt i on cont ai ni ng the anorphous conpound causes no

powder sgat, ﬁ)rr'.bﬂg Qrdglnijﬁuhgl%ﬁafﬁ?&ﬁ%}l ﬁ%fb‘?ﬂ?mﬁn > formula (1):
stabilizer tor poPyner . ainms: 1T. anorpﬁous
conmpound defined by ?he following formula (1): O

-0- - "0
OH0- 05 G2 01 X 17/ o0 R ROFR2

1 1
: A H\/R
(1)
Z 5 4 4
12 R R 12

wherem R1 and R2 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
independently 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 cycleoalkylidene group with 5 to 8 carbon
atoms’ having an endothermic peak at 15 te 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
26°C with 3 g of a test substance; rotating fan type stirring blades with 38 mm
diameter at a rotation gpeed of 100 rpm; and measuring the time taken for the
test substance to be dissolved, wheremm the amorphous compound 1s obtaimed
by a production process comprising a [irst step of melting a crystalline
substance having a melting point of 70°C to 220°C and 1n the form of a fine
powder with a weight per one particle of less than T mg/each particle by
heating at a temperature equal to or higher than the melting point of about
S0°C to about 250°C and a second step of cooling and sohidifymg the melted

substance obtained iy the frst step.

2. The amorphous compound according to claim 1, being 1in an atemice
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wherein R1 and R2 i ndependently denote a hydrogen
atom an alkyl group with 1. to 8 carbon atons, or a
cycl oal kyl group with 5 to 8 carbon atons; R3

i ndependent|ly denotes a hydrogen atom or an aIkyI

car denotes a

dlgélﬁgdLrnhIﬂSur€m a ]8Pﬁn aﬁyoig)bgﬁbl{h)\g A yky} fgqlgjiéon pattern

X Withxdd I t yli dene
R R frag SO d‘*“uﬁﬂ%éh‘@hﬁot her i ¢
peak at 15 to 25C determ ned by dlfferentl
calorinmetry (DSC) and a solution rate of 5
hi gher in cycl ohexane at 25C in the follo
system in the test systemfor solution r ,
t he measurenent is carried out by | oading cont ai ner
(capacity: 100 m, outer dianeter: 55 mm zhei ght: 70
mm containing 50 g of cycl ohexane at 25G wrth 3 g of
a test substance; rotating fan type stirring bl ades
with 38 nmdianeter at a rotation speed ¢f 100 rpm
and neasuring the tine taken for the te syibstance to
be di ssol ved, wherein the anorphous conpound is
obt ai ned by a production process conprisingta first
step of nelting a crystalline substancg havi a
nmelting point of 70C to 220C and in tﬁ% formof a fine
powder will) a weight per one particl® of |¢ss than 1
ng/ each particle by heating at a te rature¢ equal to
or higher than the nelting point of @about 9QC, to
about 250C and a second step of cool3 ng and

scanni ng
/[ sec or
g test

3

sol i difying the incited substance oltai ned iin the
first step. arrangenent state sho by the~fo|haw
X-ray diffraction pattern determ negd by X-ray £
di ffractonmetry using a CuKa spectpum eq 1] &
3. The anorphous conpound accorgding to claiml of 2,
wherein in the formula (1), B?Hdhd R2 are edch &

Po «Bon |

tert-pentyl group, RS |s,afhydrogen atom and Xis
et hyl i dene group g
e
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4. The anor phous conpound according to claim1l or 2,
wherein in the fornmula (1), }Cs a tert-butyl group;
R2 is a methyl group; R3 is a hydrogen atom and Xis a
nmet hyl ene group. 5. A process for producing the
anor phous conpound according to claim1, conprising a
first step of nelting a crystalline substance having a
nelting point of 70C to 220C and defined by the
following formula (1): 0 OHO-CCHCH2 RL X ( ) R3
R2R2 ,wh in RlL.and R2 |nde endent note a o en
atomg T Ry PG A R BB oA it o RTein in
cI 0 th 5 8 carbon atons; R3 denptes
al@g@bi 6H$&vg e eaaf:fay:} tegit agp ik goup; 6 18 adurdsemen
atorrs X denotes a single bond, a sulfur atom an
at@ﬂy@’éﬂ&t&)&ﬁl eblpylidena gxgee group with 1. to 8 carbon
atons, or a cycloal kylidene group with 5 to 8 carbon
atons by heating at a tenperature equal to or higher
than the nelting point and a second step of cooling
and dol Taief rnngpidies comhp @dh & nbstrdngetotitannedr 2 nwhieeein in
first step.
the formula (1), R! is a tert-butyl group; R?is a methyl group; R%is a

hydrogen atom; and X is a methylene group.

5. Anprocess 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):

pevodt

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 atomns; X
denotes a single bond, a sulfur atom, an oxygen atom, an alkylidene group
with 1 to & 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 polynmers, containing the anorphous

conpound according to claim1l or 2. 7. The
stabilizer for polyners according to claim®6, having a
parti cul at e shape. 8. A process for producing a

pol ymer conposition, conprising a first step of

di ssolving the stabilizer for polyners according to
claim6 in a hydrocarbon sol vent and a second step of
bl endi ng the di ssol ved materi al obtained in the first
step W The pr.ocess cordin

th a I r. 9.
to Pent e RLATE ol GRS S UL SR Ges pemBound

ol yner.
acgord\llng to claim 1 ox 2.

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

particulate shape.

8. Anprocess 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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