AMORPHOUS COVPOUND AND PRODUCTI ON METHOD THERECF
Techni cal Field (0001) The present invention rel ates
to an anorphous conpound and a production nethod
thereof. Background Art (0002) A conpound of the
following formula is known as an active ingredient of
a stabilizer for polynmers such as thernoplastic
polymers (e.g., polybutadiene, etc.) and the Ilike,
and it is also known that this conmpound is obtained
in the formof a powdery crystal (see, e.g., patent
docunent 1). O P-p OH O A polyner stabilizer
cont ai ni ng the above- described conpound as an active
I ngr éICHRHGES dCORFIORD AND aFP RPMUIGErGo nMEGHYENtTHERECF
t hen, conpounded, as a dissolved nmaterial, in a

pol ynmer, to produce a polynmer -1 conposition. (0003)
(Patent docurent 1) JP-A No. 10-273494 Sunmary of the
Temioal (Ge@4)d

(0001)
The present invention relates to an amorphous

compound and a production method thereof.

Background Art

(0002)

A compound of the fcollowing formula is known as
an active ingredient of a stabilizer for polymers such
as thermoplastic polymers (e.g., polybutadiene, etc.)
and the like, and it is also known that this compound
is obtained in the form of a powdery crystal (see,

e.g., patent document 1),
O
ey
a
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A polymer stabilizer containing the above-

o) 'OH

described compound as an active ingredient is dissolved
in a hydrocarbon solvent, then, compounded, as a

dissolved material, in a polymer, to produce a polymer



Active ingredients for a polynmer stabilizer are
required to have a performance of being dissol ved
rapidly in a hydrocarbon solvent. Since a polyner
stabilizer containing the above- described conpound as
an active ingredient is a fine powder, dusting nmay
occur in "handling of the polyner stabilizer" such as
a process of preparation of "a dissolved nateri al
conmpesad ofnt he pol ymer stabilizer and a hydrocarbon
sol vent" used for producing a polyner conposition,
{bu®,3)a polyner stabilizer with which generation of
dusting is suppressed is desired. (0005) Under such
$bhyaldioniothfeptesent ppvanters have73uovesti gated
and resultantly conpleted the present invention.
(0006) That is, the present invention provides the
following [1] to [10]. [1]. An anorphous conpound of
thenoryuba €hk InvdMRiioR2 0\ _ R4 R3~ XY R3 RZ
*O £ RO

(0004)

Active ingredients for a polymer stabilizer are
required to have a performance of being dissolved
rapidly in a hydrocarbon solvent.

Since a polymer stabilizer containing the above-
described compound as an active ingredient is a fine
powder, dusting may occur in “handling of the polymer
stabilizer” such as a process of preparation of “a
dissolved material composed of the polymer stabilizer
and a hydrocarbon solvent” used for producing a polymer
composition, thus, a polymer stabilizer with which
generation of dusting is suppressed is desired.

(0005)

Under such situation, the present inventors have
investigated and resultantly completed the present
invention.

{0006)

That is, the present invention provides the

following [1] to [10].

[1]. An amorphous compound of the formula (1):



R, (wherein, Rl, R2, R4 and R5 represent each
i ndependently a hydrogen atom al kyl group having 1 to
8 carbon atons, cycloal kyl group having 5 to 8 carbon
atons, al kyl cycl oal kyl group having 6 to 12 carbon
atons, aral kyl group having 7 to 12 carbon atons or
phenyl group, R3 each independently represents a
hydrogen atom or al kyl group having 1 to 8 carbon
atons, XRepresents a single bond, sulfur atomor -
CH(R group (here, R6 represents a hydrogen atom
o.having 1 to 8 carbon atons or cycl oal kyl

5 to 8 carbon gtons.), A represents an
eng grou havi ng 8 carbon atons or *-COR7-
gr8up (R7 represe€nts }eYbond 8¢ al kyl ene group
h e to carbon athon®, and * represents bondi ng
; Xygén side.), er one of Y and Z
Repre 5 hydr oxyl“ group, al koxy group having 1 to

A.atons or aral kyl oxy group having 7 to 12

carbon at®ps, and another one represents a hydrogen
atomor alkyl group having 1 to 8 carbon atons.) -3
WhBeeiel i hert pRe; aRYr exrshORM Ngedt edyedat hesohc peak
by differential scanning calorinetry (DSC) is 40 to
BAC€cprthddre: 59l Bt hgriraten | atomp- kediaye @to@bChiavime 1 to
following test systemis 1.5 ng/sec or nore. <Test
syshemdregat dinBg 8gldlidohky it €2oup having 5 to 8 carbon

atoms, alkylcycloalkyl group having 6 to 12 carbon
atoms, aralkyl group having 7 tc 12 carbon atoms or
phenyl group, R; each independently represents a
hydrogen atom or alkyl group having 1 to 8 carbon
atoms, X represents a single bond, sulfur atom or -
CH{Rg¢ )~ group (here, Rg represents a hydrogen atom,
alkyl group having 1 to 8 carbon atoms or cycloalkyl
group having 5 to 8 carbon atoms.), A represents an
alkylene group having 2 to 8 carbon atoms or *-COR;-
group (R; represents a single bond or alkylene group
having 1 to 8 carbon atoms, and * represents bonding to
the oxygen side.), either one of Y and Z represents a
hydroxyl group, alkoxy group having 1 to 8 carbon atoms
or aralkyloxy group having 7 to 12 carbon atoms, and
another one represents a hydrogen atom or alkyl group

having 1 to 8 carbon atoms.)



At 25C, 1 g of a specinen is charged into a vessel
containing 50 g of n-hexane (capacity: 100 ml, outer

di aneter: 55 mm height: 70 mm), a 38 nm dianeter fan
type stirring blade is rotated at a revolution of 100
rpm and the tinme until dissolution of the specinen

is nmeasured. (0007) [2]. The anorphous conpound
according to [1], - wherein the conmpound shows a

di \f:lﬁéaétllmrtmttempeha\uwlgp showbngad mpezkdobhewmiich peak
20 at the peak top is present in from8 to 11 and

By ol (@ etr@ it a 1 nsaankimay <k Ibraceitary pab8ei niisn 40 to
X-ray diffraction measurenent using a CuKa spectrum

g hecoadicdnaties replasdnrir ngktee peako hnthensatny and 237€ in the
absci ssa representing an angle 20 of the diffraction
Fbneowlilly tdet agpsphausi £ohpbundgdsear dimgne el 1],
wherei n the conmpound shows a diffraction pattern

havkng siswehr padaperksy afo bt ébn2% tet he peak top is
present in from8 to 10 and from 16 to 18, in an

X-ray adi pgragtilong patt ar spiat dasmyidi theasiedninto a
nmeasurenent -4 using a CuKa spectrum the ordinate
fepseIediga anpaak S0 nd epsi hyhaxdride(abpeicisy: 100 ml,
representing an angle 20 of the diffraction |ine.

£0008) dHmedbe:amdy phays oipound 78ccomdi nga t 38 [ thin,

diameter fan type stirring blade is rotated at a
revolution of 100 rpm, and the time until dissolution
of the specimen is measured.

(0007)

[2]. The amorphous compound according to [1],
wherein the compound shows a diffraction pattern having
two broad peaks of which 26 at the peak top is present
in from 8 to 11° and from 16 to 19°, in an X-ray
diffraction pattern in X-ray diffréction measurement
using a CuKa spectrum, the ordinate representing a peak
intensity and the abscissa representing an angle 26 of
the diffraction line.

[3]. The amorphous compound according to [1],
wherein the compound shows a diffraction pattern having
two broad peaks of which 28 at the peak top is present
in from 8 to110° and from 16 to 18°, in an X-ray

diffraction pattern in X-ray diffraction measurement



wherei n the conpound has an atom c arrangenent state
shown by an X-ray diffraction pattern of the follow ng
graph, in X-ray diffraction nmeasurenent using a CuKa
spectrum -5 ~~1 1: Intensity (0009) [5]. The

anor phous conpound according to any one of [1] to

[4], wherein in the formula (1), Rl, R2 and R4

represent a t-butyl group, R3 represents a hydrogen

wdioyg K5CuEpr egantsrampethy @rolpatX repmsemsiag a peak
single bond, A represents a propylene group, Y

i esepys aadhwhoxybsgieya ansbZeseptdsentan aangle 286 of
hydrogen atom -6 [6]. A nethod of producing an

O rphoesaeeipaundineconprising a first step in which

a crystal substance having a nelting point of 70 to
@20 pf the formula (1) : Rl R20- ~RXP-OA\ /
YO0 R2OZR5 R (wherein, RlI, R2, R4 and R5

repregent. esigd amddependentbypaunydragenrat am tal kyl],
group having 1 to

wherein the compound has an atomic arrangement state

shown by an X-ray diffraction pattern of the following
graph, in X-ray diffraction measurement using a CuKo

spectrum.



8 carbon atons, cycloal kyl group having 5 to 8 carbon
atons, al kyl cycl oal kyl group having 6 to 12 carbon
atons, aral kyl group having 7 to 12 carbon atons or
phenyl group, R3 each independently represents a
hydrogen atom or al kyl group having 1 to 8 carbon
atons, X represents a single bond, sulfur atomor -
CH( R®6) - group (here, RB represents a hydrogen atom
) onms or cycl oal kyl
A represents an
atonms or *-COR7-
or al kyl ene group
lepresents bondi ng
one ¢f Y and Z
, al Haxy group having 1
: dhp having 7 to 12
ghe repfesents a hydr ogen
1 to 8jcarbon atons.) is
mpgr at ure Jof not [ower than
gcond stgp in which the
Fn the fijrst step is cool ed
7. A polyrer stabilizer
Abus conpound descri bed in any

ing 1 to 8 carbon atons,
the oxygen side.), either
presents a -7 hydroxyl groy

pri sing the

anmLp
e of [1] to S

g

-
L

ceasl 7 . I: Intensity

(0009)

[5]. The amorphous compound according to any one
of [1] to [4], wherein in the formula (1), R:;, R: and
Ry represent a t-butyl group, Rg represents a hydrogen
atom, Rs represents a methyl group, X represents a
single bond, A represents a propylene group, Y

represents a hydroxyl group and Z represents a hydrogen

atom.




[8]. A polyner conposition conprising the pol yner
stabilizer as described in [7], a hydrocarbon sol vent
and a polyner. [9]. A method of producing a polymer
conposition, conprising a first step in which the

pol ymer stabilizer as described in [7] is dissolved

in a hydrocarbon solvent and a second step in which

the di ssolved substance obtained in the first step is
conpouh@kd Anmathopod yoer prptidicinkheanethod pdfous compound,
produci ng a polyner conposition according to [9],
abwepeils ithe pofymert istep imevhbphast icrpstghesub&tance
Bri ef Explanation of Drawings [Fig. 1] Fig. 1is a
vaetvnghewingl tiongngaotimer e £ pat ter 220 TC do £ ehentficadmula
scanning calorinetry using DSC. It is a view show ng
ah) anor phous atom c arrangenent state since this
pattern contains a broad peak in phase transition.
(0011) Rig. 2] Fig. 2 is a view show ng an X-ray

di f f rae pattern in X-ray diffracti on nmeasurenent

i spectrun1 Slnce this pattern contains a

broa / ahor phous m C arrangerrent state can
b% onf i

3 X P O—A

Ra
Ry

(wherein, R;, Rz, Rs and R; represent each

independently a hydrogen atom, alkyl group having 1 to
8 carbon atoms, cycloalkyl group having 5 to 8 carbon
atoms, alkylcycloalkyl group having 6 to 12 carbon
atoms, aralkyl group having 7 to 12 carbon atoms or
phenyl group, R3 each independently represents a
hydrogen atom or alkyl group having 1 to 8 carbon
atoms, X represents a single bond, sulfur atom or -
CH{(Rg¢)- group (here, Rg¢ represents a hydrogen atom,
alkyl group having 1 to B carbon atoms or cycloalkyl
group having 5 to 8 carbon atoms.)}, A represents an
alkylene group having 2 to B carbon atoms or *-COR;-
group (R; represents a single bond or alkylene group
having 1 to 8 carbon atoms, and * represents bonding to

the oxygen side.), either one of Y and Z represents a



(0012) [Fig. 3] Fig. 3 is a view show ng an

endotherm c pattern in differential scanning

calorimetry using DSC. It is a view showi ng a
crystalline atom c arrangenent state since this

pattern contains one point sharp peak at the nelting
point. (0013) |[Fig. 4 Fig. 4 is a view show ng an

X-ray diffraction pattern in X-ray diffraction

Hyedsok ¢ ertr aug Nga hkCuka grspaethaming 1 st@ §j earbon atoms
showing a crystalline atomc - 9 arrangenent state,

st neeafllkiyd qpag t@r aupohbaiingy & shar p2 diFfbaet 8bamgealkend

at each crystal lattice plane. Enbodinents for
Lastyengod tderépeantsi an (PdidyeThatamrophoaskyl group
conmpound of the present invention (hereinafter,

nefenged ttp e thebphesenrtmsaandr phous conpound in somne
cases) is represented by the formula (1) : RIL RZ O

Ras mB8rt¥dPlr MdatRBgRAtOaZ tRemperature of not lower
than the melting point, and a second step in which the
melted substance obtained in the first step is cooled
and solidified.

{0010)

[7]. A polymer stabilizer comprising the
amorphous compound as described in any one of [1l] to
[5]).

[8]. A polymer composition comprising the polymer
stabilizer as described in [7], a hydrocarbon solvent
and a polymer.

[9]. A method of producing a polymer composition,
comprising a first step in which the polymer stabilizer
as described in [7] is dissolved in a hydrocarbon
sclvent and a second step in which the dissolved
substance obtained in the first step is compounded in a
polymer.

{10]. The method of producing a polymer

composition according to [9], wherein the polymer is a

thermoplastic polymer.




RI (wherein, Rl, R2, R4 and R5 represent each

i ndependently a hydrogen atom al kyl group having 1 to

8 carbon atons, cycloal kyl group having 5 to 8 carbon
atons, al kyl cycl oal kyl group having 6 to 12 carbon
atons, aral kyl group having 7 to 12 carbon atons or
phenyl group, R3 each independently represents a
hydrogen atom or al kyl group having 1 to 8 carbon

Bt oat, EXplemasents of dmawendend, sul fur atom or -
CH(R6) - group (here, R6 represents a hydrogen atom
aFkgl. drloup having 1 to 8 carbon atons or cycl oal kyl -
10 group having 5 to 8 carbon atons.), A represents

an alkRygené droup haswngh2wind zar bonodthemnioe pattern
*-COR7- group (R7 represents a single bond or al kyl ene
fnodp f frevemigi 41t 6 Rroarbpncal omsmedndy *us éppedSft.s It is
bonding to the oxygen side.), either one of Y and Z

& epiesenitsowainyydnoapc mploops altlomdc groupnpawieng Istate
8 carbon atonms or aral kyl oxy group having 7 to 12
sanhen tatiosspadnd rmanraiites iopaear épraestnpsa i hydpdgee
atomor alkyl group having 1 to 8 carbon atons.) and

t hentsdrpiesat ure show ng an endot herm c peak by
differential scanning calorinetry (DSC) is 40 to 80C
and1ltlhe solution rate into n-hexane at 25C in the
following test systemis 1.5 ng/sec or nore. The
pBhiyner2istabili zer of the present invention

Fig. 2 is a view showing an X-ray diffraction
pattern in X-ray diffraction measurement using a CuKa
spectrum. Since this pattern contains a broad peak, an
amorphous atomic arrangement state can be confirmed.
(0012)

[Fig. 3]

Fig. 3 is a view showing an endothermic pattern
in differential scanning calorimetry using DSC. It is
a view showing a crystalline atomic arrangement state
since this pattern contains one point sharp peak at the
melting point.

{(0013)
[Fig. 4]

Fig. 4 is a view showing an X-ray diffractiocn

pattern in X-ray diffraction measurement using a CuKo

spectrum. It is a view showing a crystalline atomic




(hereinafter, referred to as the inventive pol yner

stabilizer in sonme cases) contains the present

anor phous conpound. <Test system regardi ng sol ution

rate> At 25C, 1 g of a specinmen is charged into a

vessel containing 50 g of n-hexane (capacity: 100 m,

outer dianmeter: 55 nmm height: 70 nm, a 38 mm

di ameter fan type stirring blade is rotated at a
areunkatieort oftat80 sgmceanthibsnpafitayn dFeBbRAN oM oFharp
the specinmen is neasured. (0015) - 11 In the fornula
d{ f¥raktid®?, pR4kand Raclepceyetl datitindepdrdent|y a

hydrogen atom al kyl group having 1 to 8 carbon

atons, cycloal kyl group having 5 to 8 carbon atons,

al kyl cycl oal kyl group having 6 to 12 carbon atons,
Eabaldéyle groupohatiang vitng Q@tcamsonmrenticor phenyl
group. R1, R2 and R4 represent preferably an alkyl
{goayp having 1 to 8 carbon atons, cycloal kyl group
having 5 to 8 carbon atons or al kyl cycl oal kyl group
havi nghé techdcau onoatpansd antl REer ppregsemt sinvention
preferably a hydrogen atom al kyl group having 1 to 8
(Barkomaf 085, oredfycd wad kyb gsoumhchaviageBtt @ xR don
atons. Here, exanples of the alkyl group having 1 to 8
ceakamdt bivs sbmel wdss @s et By Iregrmoupeneedy b ygridugp, farmula
propyl group, i-propyl group, n-butyl group, i-butyl
(1):

R4
Rfﬁjg::;;-o - R
\
R X P—O—AQY )
R //
R» ! Z Rs

R4
(wherein, Ry, Rz, Ry and Rs represent each
independently a hydrogen atom, alkyl group having 1 to
8 carbon atoms, cycleoalkyl group having 5 to 8 carbon
atoms, alkylcycloalkyl group having 6 to 12 carbon
atoms, aralkyl group having 7 to 12 carbon atoms or
phenyl group, R; each independently represents a
hydrogen atom or élkyl group having 1 to 8 carbon
atoms, X represents a single bond, sulfur atom or -
CH(Rg)- group (here, Rg represents a hydrogen atom,

alkyl group having 1 to 8 carbon atoms or cycloalkyl

_10_.



group, sec-butyl group, t-butyl group, t-pentyl group

i -octyl group, t-octyl group and 2-ethyl hexyl group.
Exanpl es of the cycl oal kyl group having 5 to 8 carbon
atons include a cycl opentyl group, cycl ohexyl group,
cycl oheptyl group and cycl ooctyl group. Exanples of

t he al kyl cycl oal kyl group having 6 to 12 carbon atons

i nclude a 1-nmet hyl cycl opentyl group,

dr&Bp hybereiprexyd sgcaub@ndatoms.), A represents an
1- met hyl - 4-i - propyl cycl ohexyl group. Exanples of the

A R K¢hedlg@uava08ng 120 tl? gacheBondt=ymns nekude GOR, -
benzyl group, a-nethylbenzyl group and

Frdofl MBLhWHergybngs0up.sind e £68H6)oRla BRglRAe group
represent preferably a t-alkyl group such as a

Rabuhyl 19nQUm ¢aBBBhY latdmwip, ahdoet WeF@sgntandbdbing to
l'i ke, "a cycl ohexyl group or 1-nmethylcycl ohexyl group,

AN B2 yicRRl esead s) pr efieiabl Yoas altkwl gidup rbpvicRerits a
to 5 carbon atons such as a nethyl group, ethyl

9 Q¥Bx y1- RN 1PYD, JEOURxY -F¥ORY| hakAwWy N-bolt ¥l cagl@wip, atoms
i-butyl group, sec-butyl group, t-butyl group

& PgREM AN ghduphedvkeg mke preferabby atwkidyland
group, t-butyl group or t-pentyl group. R5 represents

pretearabloha hygregentd N hparagedl kit ore¥pahayiingydoup
to 5 carbon atons such as a nethyl group, ethyl group,

RaPioeyln HOUP, chrBEPH t&fi®up, n-butyl group, i-butyl
group, sec-butyl group, t-butyl group, t-pentyl group
and the temperature showing an endothermic peak by
differential scanning calorimetry (DSC) is 40 to 80°C
and the solution rate into n-hexane at 25°C in the
following test system is 1.5 mg/sec or more.

The polymer stabilizer of the present invention
(hereinafter, referred to as the inventive polymer
stabilizer in some cases) contains the present
amorphous compound.
<Test system regarding solution rate>

At 25°C, 1 g of a specimen is charged intoc a
vessel containing 50 g of n-hexane (capacity: 100 ml,
outer diameter: 55 mm, height: 70 mm), a 38 mm diameter
fan type stirring blade is rotated at a revolution of
100 rpm, and time until dissolution of the specimen is

measured.

(0015)




and the like. (0017) R3 represents a hydrogen atom or

al kyl group having 1 to 8 carbon atons. As the al kyl
group having 1 to 8 carbon atons represented by R3,

al kyl groups as exenplified for Rl, R2, R4, R5 and

the like are nentioned. R3 represents preferably a

hydr ogen atom or al kyl group having 1 to 5 carbon

atons, nore preferably a hydrogen atom or nethyl

group. 1H00h8®) Pormprasents RS Y £ BondndSWHS ureptement
or - - 13 CH(R6)- group (here, R6 represents a

Bydhogeid&pe@ntenalikyla gi papohavi RG dimf 0a8kear ka8 ONBving
or cycloal kyl group having 5 to 8 carbon atons.).

Hete, scd Psonl ktlomsgr ospchaviing 11 do8pcBaRGm At 8
and the cycloal kyl group having 5 to 8 carbon atons

taRRIENd €8mby Bk flfyce¥almiya, tdyh BaOURY 6 to 12
cycl oal kyl groups and the like as exenplified for R1,

Rarbbh £Bomke ERARLIONEdgrSupl eReSent  phefler aidbén atoms
singl e bond, a nethylene group, or a nethylene group

sybgHdiy Bdg¥blib .a BRI, 040dPR, ebtedE@tPpreferably an
n- propyl group, i-propyl group, n-butyl group

bilutlylg B6@PPhatiky Y1 8608P cRirHddie dtk@s, (@9 NoadLkyl
represents an al kyl'ene group having 2 to 8 carbon

el HavikPRE & @®IPcé RéohepreseNtSr aaskpdlctcloalkyl
group having 6 to 12 carbon atoms, and Rs represents
preferably a hydrogen atom, alkyl group having 1 to 8
carbon atoms or cycloalkyl group having S to 8 carbon
atoms. Here, examples of the alkyl group having 1 to 8
carbon atoms include a methyl group, ethyl group, n-
propyl group, i-propyl group, n-butyl group, i-butyl
group, sec-butyl group, t-butyl group, t-pentyl group,
i-octyl group, t-octyl group and'2—ethylhexyl group.
Examples of the cycloalkyl group having 5 to 8 carbon
atoms include a cyclopentyl group, cyclohexyl group,
cycloheptyl group and cyclooctyl group. Examples of
the alkylcyclioalkyl group having 6 to 12 carbon atoms
include a l-methylcyclopentyl group, l-methylcyclohexyl
group and l-methyl-4-i-propylcyclohexyl group.

Examples of the aralkyl! group having 7 to 12 carbon

atoms include a benzyl group, a-methylbenzyl group and

o,a-dimethylbenzyl group.

_12_




bond or al kyl ene group having 1 to 8 carbon atons, and
* represents bonding to the oxygen side (nanely,
bondi ng of a carbonyl to oxygen of a phosphite).).
Here, exanples of the al kyl ene group having 2 to 8
carbon atons include an ethyl ene group, propylene
group, butyl ene group, pentanethyl ene group,
hexanet hyl ene group, octanethyl ene group,
ébé&@jnethyl- 1, 3-propyl ene group and the Iike
preferably a propylene group. Exanples of the

al kyl gne g OUR, NAkiNG seln t Op Be €A1 At HNNE - B fyes ent@ap
by R7 I'nclude a nethyl ene group, ethylene group,

RIApYLENg Qr I dfoulyt W-ahen gy dupr gt atrebbykéngroup
group, hexanethf*ene group, octanet hyl ene group,

a%c?'éﬁaeﬁ'we-,lé-@gle%h@&%l 0§ PeRpaBe thandtkelcRélohexyl

represents preferably a single bond or ethylene

- L L heL sane Ofp e padaB1ReRIESENk $lagroup
%@ggky%g%s%ug%égl kgxy gr opurpe hav‘iangly(le to 8 carbon

l'?%\?{'ﬁgoﬁ 5%{ a ka%%xng@%&ayﬁag Zst @ Ire€mybogroup,
alt ons, n anot her one represents a hydrogen atom or

@tHi ]EL U, *}@yﬂaﬁgp}zlt%&&@!bﬂﬂp%@m Fesep, an-thetyl

a rou havi ng to 8 carbon atons, for exanple,

é%ﬁ%#,gwmﬂﬁiyﬁs e%ep! idd @dni0% 1Ry r S, Ré-B0d yRS carceup,
nttoned. As t%e al koxy group having 1 to 8 carbon

@lggﬁt 0lq r SXSTRhE tHKOXYK ] OMBE ehpi éife LB 1yame methyl

al ky rXortq on ‘as

group, t-butyl group or t-pentyl group. Rs represents

preferably a hydrogen atom, or an alkyl group having 1

to 5 carbon atoms such as a methyl group, ethyl group,

n-propyl group, i-propyl group, n-butyl group, i-butyl

group, sec-butyl group, t-butyl group, t-pentyl group

and the like.

(0017)

R; represents a hydrogen atom or alkyl group
having 1 to 8 carbon atoms. As the alkyl group having
1 to 8 carbon atoms represented by Ri, alkyl groups as
exemplified for Ri, Rz, Rsa, Rs and the like are
mentioned. R; represents preferably a hydrogen atom or
alkyl group having 1 to 5 carbon atoms, more preferably
a hydrogen atom or methyl group.

(0018)

X represents a single bond, sulfur atom or -

_13_



that of the al kyl group having 1 to 8 carbon atons as
exenplified for RL, R2, R4 and R5 and the like are
nmenti oned. As the aral kyl oxy group having 7 to 12
carbon atons, for exanple, aral kyl oxy groups having
the sane alkyl portion as that of the al kyl group
having 1 to 8 carbon atons as exenplified for RlL, R2,
R4 and R5 and the like are nentioned. (0021) Exanples

@ifx kh? PrAsSAN @Herrrzﬁoq@s CP@BQHE@nt‘é"Cé uwdedrogen atom,
3-t~but'yl - 4-hydr oxy- 5-

ut gﬁd% 21’%?F%y]lzftd‘?ogaéﬁggg’ﬁ‘égﬁ°ms lor cycloalkyl

(B b t , the alkyl
gﬁ%ép %ah ﬂ“&%xyphenyl Cparrop%géyf- (2),m4, 10- t%ﬁa ?-S © Y

gg%g@gﬁ%& {1EL 3 21400%aPheSARERIAY the cycloalkyl
B SV SO B Lol D I, o
éQBQP%e, %}%%hnéﬁaqﬁ§xyepéﬂxhhmyyﬂé@dh@éyhnﬁ5%5% like
%'8 %%%T%ﬂlgzlféea %]odﬁl qxaphgspheci nR?nglrté"%ér'lgfoned X

pr esent anor hous conpound i ncl udes,

PE?&%{ eny §6E%e&%ﬂﬁ uéygl% ﬁ%ﬁ&ﬂ%¥d5 a methylene group,

r opoxy t etra-t-

o ey Oyt bt ety oeove
ethyl group, n-propyl group, i-propyl group, n-butyl
- group, i-butyl group, t-butyl group or the like.
(0019)

A represents an alkylene group having 2 to 8
carbon atoms or *-COR;- group (R; represents a single
" bond or alkylene group having 1 to 8 carbon atoms, and
* represents bonding to the oxygen side (namely,
bonding of a carbonyl to oxygen of a phosphite).}.
Here, examples of the alkylene group having 2 to 8
carbon atoms include an ethylene group, propylene
group, butylene group, pentamethylene group,
hexamethylene group, octamethylene group, 2,2-dimethyl-
1,3-propylene group and the like, preferably a
propylene group. Examples of the alkylene group having

1 to 8 carbon atoms represented by Rs include a

methylene group, ethylene group, propylene group,

_14_



represent a t-butyl group, R3 and Z represent a

hydrogen atom R5 represents a nethyl group, A

represents a propylene group, X represents a single

bond and Y represents a hydroxy group, 6-[3-(3,5-di-t-
butyl - 4- hydr oxyphenyl ) propoxy] -2, 4, 8, 10-tetra-t-

but yl di benz[d, f][1, 3, 2] di oxaphosphepin, that is, a
substance of the forrmula (1) in which Rl, R2, R4 and

R y 1 epeespiu@, t pbuttmegioppen&3gandips, riepresenhydene
hydrogen atom A represents a propyl ene group, X

§ EPE S Bkt st Yl enonrd ang, Y2f epodsettisy b- by drprpopylene
group, and the |1 ke. The present anorphous conpound -
dfoubnehnddeshe MDL Repr eRer akiptesents preferably a single
6-[ 3-(3-t-butyl - 4- hydr oxy- 5-

gei Ay bphebH ) PERROYY¥Houd 4, 8, 10-tetra-t-

but yl di benz[d, f][ 1, 3, 2] di oxaphosphepin. (0023) In the
pgesent anor phous conpound, the tenperature show ng

an endotherm c peak by differential scanning

cal origmet r¥r(B9E o6 #0aha 80Gepgre s8Rt spreteiroxyl
anor phous conpound, the solution rate is preferably

drSupy/ A& Ok y MBEBuNthy Mg Secter 8 essxbofiDa@oms or
preferably 3 ng/sec or nore and 8 ng/sec or less, in

ar88k vV e g £ 60ar Giavdi il Bt tenipateirben Watehs ,atand
25C, f g of a specinen is charged into a vessel

S0Pt & Nth S0rgpet skrhaxanenaapaeid yatdAlom alditlergroup
di aneter: 55 mm height: 70 my, a 38 nmdianeter fan
having I to 8 carbon atoms. Here, as the alkyl group
having 1 to 8 carbon atoms, for example, alkyl groups
as exemplified for R;, R2, Rs and Rs are mentioned. As
the alkoxy group having 1 to 8 carbon atoms, for
example, alkoxy groups having the same alkyl portion as
that of the alkyl group having 1 to 8 carbon atoms as
exemplified for Ry, Rz, Ry and Rs and the like are
mentioned. As the aralkyloxy group having 7 to 12
carbon atoms, for example, aralkyloxy groups having the
same alkyl portion as that of the alkyl group having 1
to 8 carbon atoms as exemplified for R;, Rz, Ry and Rsg
and the like are mentioned.
(0021)

Examples of the present amorphous compound
include 6-{3-(3-t-butyl-4-hydroxy-5-

methylphenyl)propoxyl-2,4,8,10-tetra-t-
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type stirring blade is rotated at a revolution of 100
rpm and tinme until dissolution of the specinen is
nmeasured. In the present invention, "until dissolution
of a specinmen” nmeans "until incapability of visua
confirmation of solid dispersion of a specinmen".

(0024) The present anorphous conpound i ncludes, for
exanpl e, substances having an atom c arrangenent state

whoynd by ethire &X-f py1 dif b adtdoaplpas beepiim FBgl32 (Br Sxdi-t-
ray diffraction neasurenent using a CuKa spectrum and

HJ\%{lLKthdery[ﬂﬁ@nyZ ) pli@wso 8y | e84kt 89fl O rayra-t-
diffraction measurenent in which the ordinate

HEPy Ba B 2 DEBK | 11 BY, ensiilyx @plos pheghisei s&a[3- (3, 5-di-t-
represents an angle 20 of the diffraction line, and

RXes LQSh@fdrtch@ylﬁ‘ﬁéﬁ9m) p IS PPDUE , Geryioundod bglude 10-
pref erably anmorphous substances showing a diffraction

Pahtenp1havimgdivenzhugad Peaks2 dlivkagh@dphbcthe 6-[3-
peak top is present in from8 to 11 and from16 to

49, 5 Mar e tprai©y pbl y h yeeithi yistesn gL ¢ parriphopboxy] -4, 8-di-t-
substances showing a diffraction pattern having two

i ead-peaks pfmabhoh-22H-at the peak top is present in
from8 to 10 and from 16 to 18. (0025) Exanpl es of
dhseshare @f [ 1), presedap®sphousin and the like.

(0022)

The present amorphous compound includes,
preferably, 6-{3-(3-t-butyl-4-hydroxy->5-
methylphenyl)propoxyl=-2,4,8,10-tetra-t-
butyldibenz[d, f] (1, 3,2]dioxaphosphepin, that is, a
substance of the formula (1) in which R;, Rz and Ry
represent a t-butyl group, Rz and Z represent a
hydrogen atom, Rs represents a methyl group, A
represents a propylene group, X represents a single
bond and Y represents a hydroxy group, 6-[3-(3,5-di-t-
butyl-4-hydroxyphenyl)propoxyl-2,4,8,10-tetra-t-
butyldibenz[d,£f][1, 3,2]dioxaphosphepin, that is, a
substance of the formula (1) in which Ry, Rz, Rs and Rs
represent a t-butyl group, R3; and Z represent a
hydrogen atom, A represents a propylene group, X

represents a single bond and Y represents a hydroxy

group, and the like. The present amorphous compound

_16_



compound i nclude plate, fine powder, pellet, granule,
tabl et, approxi mate sphere, approxi mate hem sphere,
flake and the like, preferably approximte sphere or
approxi mat e hem sphere. The size of the present

anmor phous conpound is not particularly restricted, and
its particle size is, for exanple, about 1 nmto about
6 mm or the like, preferably about 2 nmto about 5
meluded,i tsohei ghefiesakflor, ekafphd,3abdut il atr-hydroxy=-5-
about 4 mm or the like, preferably about 1 mMmto
mdohy 1pheEny 1 heopeikght- 2ner, ®neopakttird-ecof the
present anor phous conpound is not particularly
BEesyldabetz padf i 11,3, HlatiexdBhoepdrgpi . about 1 ny
to about 25 ng. The hardness of the present anorphous
coppaynd is not particularly restricted, and it is,
for exanple, about 10 Nto about 30 N (0026) Wen

t he shapetnt phe qyeseahoapbipiousoepopadnd tHe pl ate,
it can al so be pulverized to give flakes, if

veapesamtiurd 09GN iAY tdie dredboteainipr ek Ngyt ld fferential
present anor phous conpound, there is nentioned, for

exafphieg afredinticey (mhpdisorprits NGO ACLi rsh shep
in which a crystal substance having a nelting point
p,fisagantw AdfphopseimadyndPOthe BIGiof ohheafter nid a
éreferably 1.5 mg/sec or more and 9 mg/sec or less,
more preferably 3 mg/sec or more and 8 mg/sec or less,
in “Test system regarding solution rate” in which, at
25°C, 1 g of a specimen is charged into a vessel
containing 50 g of n-hexane (capacity: 100 ml, outer
diameter: 55 mm, height: 70 mm), a 38 mm diameter fan
type stirring blade is rotated at a revolution of 100
rpm, and time until dissolution of the specimen 1is
measured. In the present invention, “until dissolution
of a specimen” means “until incapability of visual
confirmation of solid dispersion of a specimen”.
(0024)

The present amorphous compound includes, for
example, substances having an atomic arrangement state

shown by the X-ray diffraction pattern in Fig. 2 in X-

ray diffraction measurement using a CuKa spectrum, and

the like.




RO R2 0\ wR3 XP-OA\/ YO) RRR/ OZR R

(wherein, R, R2, R4 and R5 represent each

i ndependently a hydrogen atom al kyl group having 1 to

8 carbon atons, cycloal kyl group having 5 to 8 carbon
atons, al kyl cycl oal kyl group having 6 to 12 carbon

atons, aral kyl group having 7 to 12 carbon atons or -

19 phenyl group, R3 each independently represents a

hydr ogehgat @mstrovad ky| rgsolfp kafixgrdyt dif fosadiohon
atons, X represents a single bond, sulfur atomor -

kb Barengrotpi thehd chR& iepoesentat ea twypregentat ampeak
al kyl group having 1 to 8 carbon atons or cycl oal kyl
dnoupshiaw ngnd thed atardipsat espreschttepansanigl earld of
al kyl ene group having 2 to 8 carbon atons or *-COR7-
gheupi(ffrsepiesentine samgl exbapd ey @f kyhene rgraeipe
having 1 to 8 carbon atons, and * represents bonding

&R0 rbh X ygenpsugel )inEl ther perd eafabl andmdérphous
represents a hydroxyl group, al koxy group having 1 to
Subartleit&d ofBowahgaral kit Oxy criewp gwvt @gn7hailidy two
carbon atons, and another one represents a hydrogen
Bteapad kyl ogr eid cthadd ngtlthe Hecstk bbspatienpresent in
from 8 to 11° and from 16 to 19°. More preferably
mentioned are amorphous substances showing a
diffraction pattern having two broad peaks of which 28
at the peak top is present in from 8 to 10° and from 16
to 18°.

(0025)

Examples of the shape of the present amorphous
compound include plate, fine powder, pellet, granule,
tablet, approximate sphere, approximate hemisphere,
flake and the like, preferably approximate sphere or
approximate hemisphere. The size of the present
amorphous compound is not particularly restricted, and
its particle size is, for example, about 1 mm to about
6 mm, or the like, preferably about Z mm to about 5 mm,
and its height is, for example, about 1 mm to about 4
mm, or the like, preferably about 1 mm to about 3 mm.

The weight per one particle of the present amorphous

compound is not particularly restricted, and it 1is, for
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is nelted by heating at a tenperature of not | ower

than the nelting point, and a second step in which the

nel ted substance obtained in the first step is cool ed

and solidified. (0028) In the first step of the
producti on nethod of the present anorphous conpound,

t he above-described crystal substance may be nelted

by heating at a tenperature of not |ower than the
dhiphe ,peibdut andmgt eperadwe e26f mgnot Thewaratdasskshe £
melting point" nmeans a tenperature of, for exanple,
fii@npabewn tl20to tphabeuicoidiéunar is2tdthepdtkecularly
preferably, from about 130C to about 230C, or the
TéKeric@R2p) dmdthe seGonmbistepambliehe IPHACLDON to about
met hod of the present anorphous conpound, the nelted
soibgtance obtained in the first step may be cool ed

and solidified, and the tenperature and the tine of
{eogking" include, for exanple, a tenperature of about
50C or lower and a tinme of about 10 seconds or nore,

pref erabby ankempripd UWbe ehel A ahoUt aRErPd ARYUEompound

4QC and a time of about 15 seconds or nore and about 2
NPl es cOr 1€ssanmneopnef e5abl ¥ ra eimes agire &l afiad) if

about 10C to about 30C and a tine of from about 15
$6668ds rty0, about 1 m nute.
(0027)

As the method of producing the present amorphous
compound, there is mentioned, for example, a productiocn
method comprising a first step in which a crystal

substance having a melting point of 70 to 220°C,

preferably 100 to 140°C of the formula (1):

R4
R, 0 R
\
F;?; X /P-—o-A -Qv M
R, o z Rs
R4

(wherein, Ry, Rz, Ry and Rs; represent each
independently a hydrogen atom, alkyl group having 1 to
8 carbon atoms, cycloalkyl group having 5 to 8 carbon
atoms, alkylcycleoalkyl group having 6 to 12 carbon

atoms, aralkyl group having 7 to 12 carbon atoms or

_19_



(0030) Exanples of the nmethod of cooling and
solidifying the nelted substance obtained in the
first step include a nethod in which the nelted
substance obtained in the first step is sprayed or
dropped on a cool ed heat exchange plate (for exanple,
a sheet made of a netal such as stainless steel, and
the like), a nethod in which the nelted substance
gy negrond, he f i ¢ sthstieplependienpped rieptre oot sda
wat er or poor solvent, a nmethod in which the nelted
Eubsé gage aeliminedai pythg dfdusthastiag ils tword i naobsiy
extruded onto a cooled belt, and - 21 the like.

FaRp) ex ekdhmasamt hod efi iy xppbogda mmiltfedr stbst anrce
i nclude a nmethod of dropping froma dropping tube,

@peg | Lcallatp a et BodRi; N rep £ds entel kethy Bttbgéanae o,
filled in a rolldrop node granul ator, rotoform node

agnafyl gefapPrmdenki ke theforea fhoppar@mdiase, cybeoalkyl
rol1drop nbde granulator is usually a granul ator

NBYhPIha vilPtd obo dBURaWHdh 32 PHRAEEGL T @GN wasire bawitg sn
nmechani smin which a nelted substance is scraped by

dheyheadi ngadgenatihle o) egt tarpboandiddies ol tedtOR, -
substance I s dropped onto a heat exchange plate by

gf@uﬁct(mn fp£egbnibugals frogre Bbhai rad Hykydeakl group
of the rotation drum and/or gravity force. The

K9t ohgr m rdes gk apBbat @t digs Js¥abl ¥ aepresents bonding to
the oxygen side.), either one of Y and Z represents a
hydroxyl group, alkoxy group having 1 to 8 carbon atoms
or aralkyloxy group having 7 to 12 carbon atoms, and
another one represents a hydrogen atom or alkyl group
having 1 to 8 carbon atoms.)

is melted by heating at a temperature of not lower
than the melting peoint, and a second step in which the
melted substance obtained in the first step is cooled
and solidified.

(0028)

In the first step of the production method of the
present amorphous compound, the above-described crystal
substance may be melted by heating at a temperature of
not lower than the melting point, and “temperature of

not lower than the melting point” means a temperature

of, for example, from about 120°C to about 270°C, or
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granul ator having a cylindrical part, the cylindrica
part having a pore through which a nelted substance is
received into the inside of the cylindrical part, and
havi ng a nechanismin which the nelted substance is
dropped fromthe pore onto a heat exchange plate. In
particul ar, dropping by the rotoformnode granul ator
is preferable. For adjusting the weight per one drop

e t Dekel, Ny # ¥ 22 BIYY, PIFGUSY COBPAUNd F00° @ geshbedt 230°C,
value in the nethod of dropping a nelted substance
d¥ropa drgpping tube, it may be perm ssible that the
anmount of dropping -22 of the nelted substance froma
gse@ppyng tube is controlled by regulating the

aperture of the dropping tube, the viscosity of the

nel t ed; sUPSLale@orNds £ 88 okl ke PESHTiCEADNY mdthédeos
case of the rolldrop node granulator, it nmay be

PeE Mpseiskle tdifo 2pRURLs Aorgwuns®! ke sibstaaceubstance

scraped by the | eading edge of a projection is
SopLEAkledn angei BitRe GASE Ohalhee 3O O4 maABdE

granulator, it may be perm'ssible that the anount of

45 opRE 7Y f, theamehted ihst apgeel 298 achdr eppeng ft ube
Is controll'ed by regulating the size of the pore, the

Vi8§698ihlgy ofndhgqrel ted sbshpnee, artkmpdeatuke oflhEbout
cool ed heat exchange plate" includes, for exanple, a

heat exchanger phake 20ft 3hous r Obbatabyt seconds or more,
preferably a temperature of from about 0°C to abouf
40°C and a time of about 15 seconds or more and about 2
minutes or less, more preferably a temperature of from
about 10°C to about 30°C and a time of from about 15
seconds to about 1 minute,.

(C030)

Examples of the method of cooling and.solidifying
the melted substance obtained in the first step include
a method in which the melted substance obtained in the
first step is sprayed or dropped on a coocled heat
exchange plate {(for example, a sheet made of a metal
such as stainless steel, and the like), a method in
which the melted substance obtained in the first step
is dropped into cooled water or poor solvent, a method
in which the melted substance obtained in the first

step is continuously extruded ontoc a cooled belt, and
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50C. Specifically nentioned are a stainless stee

belt controlled to given tenperature with water and
the like, a stainless steel belt controlled to given
tenperature with cold air and the like, a stainless
steel plate controlled to given tenperature with water
and the like, a stainless steel plate controlled to
given tenperature with cold air and the like. It is
tHeferrbl e that the. plane of the heat exchange plate
onto which a nelted substance is dropped is snooth.

(0031 xHigp rent ent tofe thetRoESOH EM®BPhAYS ac angloisd
in - 23 ‘the inventive polyner stabilizer is usually

AhOs 2 Aot Yon OTudBr 8, Ml abt ydabewtintp fkémon Heopping
nore preferably about 85 wt% or nore and further nore

RISE er apley 130048 1 99, WY@t B €1 nWivh ifc@S peahe L Betihe
total anount of the inventive pol ynmer stabilizer. The

dUWePLhve ROl YFEL18KakiH iZefo BN rBRYencie ot #ntilaf orhe
present anor phous conpound of 100 wt % (0032) The

FOWEBL e U NBE 2 fitiakidd Z &g r MM eCati@l be FOFEOUFOPPing.
additives in a range not disturbing the effect of the

presenie+ &VephicOnc EXx@pppefiodle piednaddibirvas ivwhalley a
phenol antioxidants such as

{?95&@@%@6'E%&ﬂnBerQQké%fbﬂidkum with a projection and
ut yl phenyl ) propi onate (nelting point 50 to 55C), 2, 6-
having a mechanism in which a melted substance is
scraped by the leading edge of the projection, and the
melted substance is dropped onto a heat exchange plate
by the action of centrifugal force obtained by rotation
of the rotation drum and/or gravity force.

The rotoform mode granulator is usually a
granulator having a cylindrical part, the cylindrical
part having a pore through which a melted substance is
received into the inside of the cylindrical part, and
having a mechanism in which the melted substance is
dropped from the pore onto a heat exchange plate.

In particular, dropping by the rotoform mode
granulator is preferable;

For adjusting the weight per one drop of the
inventive amorphous compound to a desired value in the

method of dropping a melted substance from a dropping

tube, it may be permissible that the amount of dropping
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di -t-butyl - 4-net hyl phenol (nelting point 69C

(coagul ation point)), 2,2-thio-diethylene-bis-[3-(3,5-

di -t - butyl -4-hydr oxyphenyl ) propi onate] (mnelting point
63C or higher), tri-ethylene glycol-bis-[3-(3-t-butyl-

5- met hyl - 4- hydr oxyphenyl ) propi onate] (nelting point 76
to 790, 3,9-bis[2-{3-(3-t-butyl-4-hydroxy-5-

nmet hyl phenyl ) propi onyl oxy}-1, 1-di net hyl et hyl ]-2, 4, 8, 10
of teheameaspid o3 Ob blundec afwor nel trogppoiqttddd te

130C), pentaerythrityl tetrakis{3-(3,5-di-t-butyl-4-

dutle pxyphenydy - pegpilandtre} (el dppgtmaientofilOheodropping
130C), 2-t-butyl-6-(3-t-butyl-2-hydroxy-5 - 24

tEbay| barzywi)sdo sethylotharhyd melybkat eyt dnag, penrt the
130C or higher), 2-[l-(2-hydroxy-3,5-di-t-

reneyl phgayli)dtdyl ] y4, 6ndithe pend gl phenyle acsylatep mode
(rmelting point 119C), 1,3,5-trinethyl-2,4,6-tris(3,5-

@ a hubetydr,4- 1y diagxy benzd Jiesz ehe e neld i agopnini f24the
to 245C), tris(3,5-di-t-butyl-4-hydroxybenzyl)
mSPE¥ANELM L AMBEt G A ditb P 18ht0 12233)ng ledgh- of a
tris(4-t-butyl-3-hydroxy-2, 6-di met hyl benzyl)-1, 3, 5-
pFbféchRaoh 4 $- €3hc3d15H)a f ranaeiqmelid ngapei off 5 to
1620), 2,2'-nethyl enebi s(6-t-butyl -4-nethyl phenol)
fSEbEbRG PRidd¢ G286uQratughel}, mdyd' bbby tmilendbils( Gzhat
t - butyl - 3- net hyl phenol ) (nelting point 209C or
thghempburd: 40 £ t Brebipi(fy to but ik- demaidy| phiesobhce from a
(rmelting point 160C or higher) and the I|ike,

dropping tube is controlled by regulating the size of

‘the pore, the viscosity of the melted substance, and
the like.

“The cooled heat exchange plate” includes, for
example, a heat exchange plate of about 0°C to about
50°C. Specificaliy mentioned are a stainless steel
belt controlled to given temperature with water and the
like, a stainless steel belt controlled to given
temperature with cold air and the like, a stainless
steel plate controlled to given temperature with water
and the like, a stainless steel plate controlled to
given temperature with cold air and the like. It 1is
preferable that the plane of the heat exchange plate
onto which a melted substance is dropped is smooth.
(0031)

The content of the present amorphous compound in
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(0033) sul fur antioxidants, such as di-n-dodecyl 3,3'-
t hi odi propionate (nelting point 40 to 420, di-
tetradecyl 3,3 -thiodipropionate (nelting point 49 to
54C), di-n-octadecyl 3,3 -thiodipropionate (nmelting
point 65 to 67C), pentaerythrityl tetrakis(3-
dodecyl t hi opropi onate) (nelting point about 46C) and
the |ike, (0034) phosphorus antioxidants, such as
thes@Zl,V43rdtLlVe paﬂwmmabph@gpm ties (m@uaMg gaignt 1 wtd
183 to 187C), -
bk spdrke d|pteﬁatybm}er@kbc)lpteMéemtt%ﬁrqn chcdephospid t e
(melting point 160 to 180C), bis(2,6-di-t-butyl-4-
petliinEieny | abpant 8&r yih¥ i ¢ ol mdirghagphi fertmelt imre
point 237 to 2380,
bre2 el guapbphe i wieht aer molrei,t otit diphpsglti tte> the
(rmelting point 221.to 230C), tetrakis(2,4-
dotalbutnyd ywhenplf) thel' iror phenykere dimhosphekiitld zer. The
(nmelting point 75 to 90C), bis[2,4-di-t-butyl (6-
ireveylt)iphenybl gteyl sphedsphi ter( melyt imveoancod3 et of the
92C) and the like, (0035) hindered am ne anti oxi dants,
suelseas: kB¢ 2pBoh s6-cdrgteamat byl -140pipet i dyl ) sebacate
(nmelting point 81 to 860,
2023@)6-t et ramet hyl - 4- pi peridyl nethacrylate (nelting
poi nt 58C), poly[{6-(1,1,3,3,-

The inventive polymer stabilizer may contain

various additives in a range not disturbing the effect
of the present invention.

Examples of such additives include phenol
antioxidants such as n-octadecyl-3-(4-hydroxy-3,5-di-t-
butylphenyl)propionate (melting point 50 to 55°C), 2,6-
di-t~butyl-4-methylphenol (melting point 69°C
(coagulation point)), 2,2-thio-diethylene-bis-[3-(3,5-
di-t-butyl-4-hydroxyphenyl)propionate] (melting point
63°C or higher), tri-ethylene glycol-bis-[3-(3-t-butyl-
5-methyl-4-hydroxyphenyl)propionate]l (melting point 76
to 79°C), 3,9-bis[2-{3-{3-t~butyl-4-hydroxy-5-
methylphenyl)propionyloxy}-1,i~dimethylethyl]l-2,4,8,10~
tetraoxaspiro[5+*5]Jundecane (melting point 110 to
130°C), pentaerythrityl tetrakis{3-(3,5-di-t-butyl-4-
hydroxyphenyl) -propionate} (melting point 110 to

130°C), 2~-t-butyl-6-(3-t-butyl-2-hydroxy-~5-
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tetramet hyl butyl )am no-1, 3, 5-tri azi ne- 2, 4-

diyl}{(2, 2,6, 6-tetranet hyl -4-pi peridyl)imno}-1, 6-
hexanet hyl ene( (2, 2, 6, 6-tetramet hyl - 4- pi peridyl)im no}]
(melting point 100 to 135C) and the Iike, (0036)

ul traviol et absorbers, such as 2-hydroxy-4-n- octyl oxy
benzophenone (nelting point 45C or higher),

2- (2H benzotri azol -2-yl)-4,6-di-t-pentyl pheno

rdeh {1 BE nRQI INt- F4fe oh yhiptielyl 2ekglate s(@eleing point
di met hyl phenyl ) -1, 3,5-triazin-2-yl]-5-(octyl oxy)pheno
1I®bEi BE PGIHeBY, 1 2-890)(2 - ¢2rbygrcx)s-tdi-26

met hyl phenyl’) benzotri azole (nelting point 127C), 2-(3-

. XNy D1 rat e phenyb nbyaldhosropena ot iyilazed
%‘5@?5&%?{“%%"3“3’& ntyl-]37C), 2, 4-di t-)t ?baﬂﬂ phrggyl

Gnd1 diinly Juive - #1bydnoxybenzoat e i rdty g2 poj Bt t¥32Q)3, 5-
and the™ 't ke, (0037) nucleating agents, such as Na

$8Lt -8hit3r1 naphi habereswl 1) seaeethe Minsbt ingf paint 240

napht hal énesul fonic acid, Ca salt of a-

fapbyBalgnesyt { ani¢ sa@id,« Abusght 40h@iroxybenzyl)
napht hal enesul foni ¢ acid, Na salt of 8-am no

Paphihahanasyl (QBiei1a¢ poMNecsals afo EawenPsUL] Gnit-
acid; My salt of benzenesulfonic acid, Ca salt of
penzenesulf ony £-achdd A xpad | 6ot iherzerBseh omi e 1503 05—
triazine-2,4,6-(1H,3H,5H)-trione (melting point 159 to
162°C), 2,2’ -methylenebis(6-t-butyl-4-methylphencl)
(melting point 128°C or higher), 4,4" -butylidenebis (6-
t-butyl-3-methylphenol) (melting point 209°C or
higher), 4,4'-thiobis(6-t-butyl-3-methylphenol)
(melting point 160°C or higher) and the like,
(0033)

sulfur antioxidants, such as di-n-dodecyl 3,3'-
thiodipropionate (melting point 40 to 42°C), di-n-
tetradecyl 3,3’-thiodipropionate {melting point 49 to
54°C), di-n-octadecyl 3,3’-thiodipropionate (melting
point 65 to 67°C), pentaerythrityl tetrakis(3-
dodecylthiépropicnate) (melting point about 46°C) and
the like,
(0034)

phosphorus antioxidants, such as tris(2,4-di-t~

butylphenyl) phosphite (melting point 183 to 187°C),
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Ca salt of 2,5-dichl orobenzenesulfonic acid, My salt

of 2,5-dichl orobenzenesul fonic acid, Ca salt of m

xyl enesul fonic acid, My salt of mxyl enesul fonic acid,
benzoic acid (nelting point 122C), p-isopropyl benzoic
acid, o-t-butyl benzoic acid, p-t-butyl benzoic acid,
nmonophenyl acetic acid (nelting point 770,

di phenyl acetic acid, Li salt of diphenylacetic acid,

Nes (salit aaf- iphepypaeelilc pehdacMytdalit®f diphosphite
di phenyl acetic acid, Ca salt of diphenylacetic acid,
Bre s8lih0fpo thphepy! acetign ecj f, bAls (98l8-@f -t -butyl-4-
di phenylacetic acid, phenyldinmethylacetic acid, Li

@t byobhehi Pheayt deisidhd Bcetl | aiptickpiNat sal(edt ing point
phenyl di met'hyl acetic acid, My salt of

phenyLdiongiqty) acgt kg 29ai-dii &amgabhedfyl) pentaerythritol
phenyl di met hyl acetic acid, Ba salt of

RheRYkPnEidylReetia @@ dhnidosal toof2 phtbp) i ecaciakis (2, 4-
succinic acid (nelting point 185C), Li salt of

&HCQLﬂd%jEﬁﬁen%%)SQhM“ﬁbﬁﬂﬁéhgh@ﬁﬁﬂdﬁph@s@ﬂﬂhﬂﬂe
succi ni ¢ "aci d, salt of succinic acid, Ba salt of

gms%&irﬁ; a5 Ont gh et &ld @@edf, ( BRlstizng poi At -Batld (6-
9C), Li" salt of glutaric acid, Na salt of glutaric

A6ty 1IN Isah {1 PE 8kt PHEspBide (et ingf poliutai® to
acid? gg)sal% gf gFﬁiE{ic %Cid, adipic acid (melting
poral Lily tend53€ke,suberic acid, Li salt of suberic

acid, Na salt of suberic acid, My salt of suberic
acbds)

hindered amine antioxidants, such as bis({(2,2,6,6-
tetramethyl-4-piperidyl) sebacate (melting point 81 to
86°C), 2,2,6,6-tetramethyl-4-piperidyl methacrylate
(melting point 58°C), polyl[{é-(1,1,3,3,~-
tetramethylbutyl)amino-1,3,5-triazine-2,4-
diyl}{(2,2,6,6-tetramethyl-4-piperidyl)imino}~-1, 6-
hexamethylene{ (2,2,6,6-tetramethyl-4-piperidyl)imino}]
(melting point 100 to 135°C) and the like,
(0036)

ultraviolet absorbers, such as 2-hydroxy-4-n-
octyloxy benzophenone (melting point 45°C or higher),
2-{(2H-benzotriazol-2-yl)-4,6-di-t-pentyl phenol
(melting point 77°C or higher), 2-[4,6-bis{(2,4-
dimethylphenyl)—1,3,5—triazin—2—yl]—5—(octyloxy)phenol

(melting point 87 to 89°C), 2-(2-hydroxy-5-
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Ca salt
sebaci c

of suberic acid,
acid, Li salt of

Ba salt of suberic acid,
sebacic acid, Na salt of

sebacic acid, My salt of sebacic acid, Ca salt of

sebacic acid, A salt of sebacic acid,

di phenyl phosphinic acid (nelting point 193 to 1960,

Li salt of diphenyl phosphinic acid, Na salt of

di phenyl phosphinic acid, K salt of di phenyl phosphinic
m@&irfy 1598 8201 befn A5 Pheaybpeostd Nt tnacpdindy kaT tChf 2-(3-
di phenyl phosphinic acid, Al salt of diphenyl phosphinic
tmﬁd¥¥i¢233 HrQfx v 5ngtﬁ@%?ﬂéﬂﬁmﬁnyLQhQﬁMﬂHémzatEdazole
Na salt of 4,4'-dinethyldiphenyl phosphinic acid, -28
(%&Mﬁykeﬂﬁwmw ccpgi ¢, dbidsat tpetylphenyl 3, 5-di-t-

di napht hyl phosphinic acid, Na salt of
pitaphs by aResRMdn £oatid, (rd 58hg pbint 192°C) and the
di napht hyl phosphi nic acid, Ca salt of

1dinapht hyl phosphi nic acid, Al salt of

di napht hyl phosphinic acid, and the like, (0038) netal
containing fatty acid netal salts such as
cal cium stearate, hydrotalcite, (0039) inorganic or

or ganix, Ak 4 £ PheckiyRg, tagens schsweh NAassal tmbrum-
silicate, synthétic silica, natural silica, zeolite,

Aok Ra 1 dnlQmBcsous ganild) angl shecl blgeo- (0040)

naphthalenesulfonic acid, Ca salt of a-

naphthalenesulfonic acid, Al salt of o-

naphthalenesulfonic acid, Na salt of B-amino-

naphthalenesulfonic acid, Na salt of benzenesulfonic
acid, Mg salt of benzenesulfonic acid, Ca salt of
benzenesulfonic acid, Al salt of benzenesulfonic acid,
Ca salt of 2,5-dichlorobenzenesulfonic acid, Mg salt of
2,5-dichlorobenzenesulfonic acid, Ca salt of m-
xylenesulfonic acid, Mg salt of m-xylenesulfonic acid,
benzoic acid (melting point 122°C), p-isopropylbenzoic
acid, o-t-butylbenzoic acid, p-t-butylbenzoic acid,
monophenylacetic acid (melting point 77°C),

diphenylacetic acid, Li salt of diphenylacetic acid, Na

salt of diphenylacetic acid, Mg
acid, Ca salt of diphenylacetic

diphenylacetic acid, Al salt of

salt of diphenylacetic
acid, Ba salt of

diphenylacetic acid,

phenyldimethylacetic acid, Li salt of
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pi gments, such as carbon bl ack, titani um oxide,

pht hal ocyani ne pi gnent, qui nacri done pi gnent,

i soi ndol i none pi gment, peryl ene or peryl ene pignent,
qui nopht hal one pi gnent, di ketopyrrol o-pyrrol e pignent,
di oxazi ne pignent, disazo-condensation pignent,
benzi m dazol one pignent and the like, (0041) flane
retardants, such as decabronobi phenyl, antinony

Hd Xl demephgaphas uscbased f Inessetaodant, al um num
Eﬁyé?%xide, and the like, (0042) - 29 antistatic

IS B i fHeh A% Gkiat er aaryl ammpnsabt &l t type
cationic surfactant, betaine type anphol ytic

cHEd el ankr ikt e Phespkale tapesadionifc surfactant;
cationic surfactant such as primary am ne salt,

Seeopdan medlye satt c beyild arpa aghne & t, quaternary
am ne salt, pyridine derivative and the |ike; anionic

SHE A aehank tHich A8t skl batierd aid, ssoapofSypHehetiesterid,
oil, sulfated am de oil, olefin sulfated ester salts,

diattynakcahalg suhdatengstryimsal 185°ahkylLisusdateodst er
salt, fatty acid ethylsulfonate salt,

ahkyk paphthal enesyl tanat & sadhccahkyl benzenedyl banat ef
salt, succinate ester sulfonate salt, phosphate ester

s@btiand thedj kea Beniton€ suetastiantacslgh Ba salt of
pol yhydri c al cohol partial fatty acid ester, fatty
succinic acid, glutaric acid (melting point 95 to
99°c), Li salt of glutaric acid, Na salt of glutaric
acid, Mg salt of glutaric acid, Ca salt of glutaric
acid, Ba salt of glutaric acid, adipic acid (melting
point 151 to 153°C), suberic acid, Li salt of suberic
acid, Na salt of suberic acid, Mg salt of suberic acid,
Ca salt of suberic acid, Ba salt of suberic acid,
sebacic acid, Li salt of sebacic acid, Na salt of
sebacic acid, Mg salt of sebacic acid, Ca salt of
sebacic acid, Al salt of sebacic acid,
diphenylphosphinic acid (melting point 193 to 196°C}),
Li salt of diphenylphosphinic acid, Na salt of
diphenylphosphinic acid, K salt cf diphenylphosphinic
acid, Ca salt of diphenylphosphinic acid, Mg salt of
diphenylphosphinic acid, Al salt of diphenylphosphinic
acid, Li salt of 4,4’-dichlorodiphenylphosphinic acid,

Na salt of 4,4’ -dimethyldiphenylphosphinic acid,
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al cohol ethyl ene oxide adduct, fatty acid ethyl ene

oxi de adduct, fatty amno or fatty acid am de ethyl ene
oxi de adduct, al kyl phenol ethyl ene oxi de adduct,

pol yhydri c al cohol partial fatty acid ester ethylene
oxi de adduct, polyethylene glycol, and the |ike;

anphol ytic surfactants such as carboxylic acid
derivative, imdazoline derivative and the like.
ARt hibpheasinf &l bens, plassattzers, processing
aids, foam ng agents, enulsifiers, gloss agents,

Aiek snanghhpHikecmay il sadbesgpat aifned in the - 30
inventivg %olyner stabilizer. (0044) The content of

M 4 ONEn A diHd a8 h Dct Be ildveny | yglcpelfymer stabilizer
'S Jgﬁal?yg%boﬁf§25 wt % or |ess, preferably about 15

P4 9k + h§3phJEYIe: REef alcalkd y @boyh1t50Mt % or | ess,
with respect to the total amount of the inventive

ﬂ%yﬁﬁﬁh§ﬁ?@€d§;ﬁ¢inieogﬁd,T®1 pghygEek fconposi tion of

t he preseén nvention (hereinafter, referred to as

PreSEAt hRAHBY ph £ATROSIdION dfdSeRR qdsas) contains
the inventive polyner stabilizer, a hydrocarbon

ﬁgﬁﬁgpt and a polyner. Exanples of the production
nmet hod of the present

metal soaps containing fatty acid metal salts
such as calcium stearate, hydrotalcite,
(0039)

inorganic or organic anti-blocking agents, such
as aluminum silicate, synthetic silica, natural silica,
zeolite, kaolin, diatomaceous earth and the like,
{0040)

pigments, such as carbon black, titanium oxide,
phthalocyanine pigment, quinacridone pigment,
isoindolinone pigment, perylene or perylene pigment,
quinophthalone pigment, diketopyrrolo-pyrrole pigment,
dioxazine pigment, disazo-condensation pigment,
benzimidazolone pigment and the like,
(0041)

flame retardants, such as decabromobiphenyl,
antimony trioxide, phosphorus-based flame retardant,
aluminum hydroxide, and the liké,

(0042)
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pol ymer conposition include (1) a production nethod
containing a first step in which the inventive

pol ymer stabilizer is dissolved in a hydrocarbon
solvent, and a second step in which the dissolved
substance obtained in the first step is conpounded

into a polyner, (2) a production nethod containing a
step of nelt-kneading the inventive pol yner .

st abi bihzelstangi@ agenytnsr ,swok atheuatsihuasy apo@4G)um
- 31 Exanples of the hydrocarbon solvent to be used '
sbqtt%?péi&gtfﬂﬁﬂb(&uthecabﬁma-dastaibedqmpﬁummpbnlytlc
net ho (1) include hydrocarbon solvents such as

sRE AReanhexangy Cyshopphbare,t yayel ehépanie andr faetant;
like. The mxing ratio of the inventive polyner

Strahh i 2esuard & dwer eaanbers sof ieatyi antimes fsakt, st ep

is not particularly restricted providing the inventive
Sl oL r 5t akiddezesai s, deesalivaty i amthe medriocagbehernary
sol vent, “and for exanple, the inventive polyner

Siahi | 528k, S5O0 phaedeiri vy até 0antl the dl Yewt snionic
with respect to the total anobunt of the inventive

RO} FABE antt aRidH 285 and rhedyslt Drasbap sdwkhated seter

the m xing nmethod thereof is not particularly
d€st righedtanthhpseesannl exl&af hrt Bod flated ester salts,
fatty alcohol sulfate ester salts, alkyl sulfate ester
salt, fatty acid ethylsulfonate salt,
alkylnaphthalenesulfonate salt, alkylbenzenesulfonate
salt, succinate ester sulfonate salt, phosphate ester
salt and the like; nonionic surfactant such as
polyhydric alcohol partial fatty acid ester, fatty
alcohol ethylene oxide adduct, fatty acid ethylene
oxide adduct, fatty amino or fatty acid amide ethylene
oxide adduct, alkylphenol ethylene oxide adduct,
poelyhydric alcohol partial fatty acid ester ethylene
oxide adduct, polyethylene glycol, and the like;
ampholytic surfactants such as carboxylic acid
derivative, imidazoline derivative and the iike.
(0043)

Lubricants, fillers, plasticizers, processing
aids, foaming agents, emulsifiers, gloss agents,-

binders and the like may also be contained in the
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whi ch the inventive polyner stabilizer is added to a
hydr ocarbon solvent stored in a vessel under a
nitrogen atnosphere and m xed by stirring at about
-10 to 70C, a nethod in which a hydrocarbon sol vent
Is added to the inventive polymer stabilizer stored
in a vessel under a nitrogen atnosphere and m xed by
stirring at about -10 to 70C, and other nethods, are

i peRir oned. p60948r Regabdingetrhe conpounding ratio of
the inventive polyner stabilizer and a polyner in the
( step of the above-described production nethod

(1) and in the - 32 step of the above-descri bed

produgijcon- gt 80d 62) vadhious neddtiitdergol ymethe inventive
stabilizer is conmpounded so that it is usually 2

RAN e BY sWRbANt Mx | e8Sushiafley adbyul. @b widk tobyless,
wei‘ght or nore and 2 parts by weight or less, nore

Jveferaphy Qu¥hwpars Wy sweirghie o5, nmoe eand elf paab lybpbout
wei ght or less, with respect to 100 parts by wei ght

pfthepohynmy . «POH8Yekpedie s otinet itot atetdrodunt oife the
present polynmer conposition, it is preferable that

thee PPl ¥BE L d1Syder t BeaBRAliasdt £ pol yner. Here, the
t her nopl astic polynmer is not particularly restricted
pj@ygfing it is a.connercially avai |l abl e resin, and
exanpl es thereof include

The polymer composition of the present invention
(hereinafter, referred to as present polymer
composition in some cases) contains the inventive
polymer 'stabilizer, a hydrocarbon solvent and a
polymer.

Examples of the production method of the present
polymer composition include

(1) a production method containing a first step
in which the inventive polymer stabilizer is dissolved
in a hydrocarbon solvent, and a second step in which
the dissolved substance obtained in the first step is
compounded into a polymer,

(2) a production method containing a step of
melt-kneading the inventive polymer stabilizer and a
polymer,

and other metheds.

{0046)
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pol ypropyl ene resin such as ethyl ene-propyl ene

copol ynmer and the |ike; polyethylene resin (high
density pol yethylene (HD-PE), |ow density polyethyl ene
(LD-PE), linear |ow density polyethylene (LLDPE) and
the like), nethyl pentene polyner, ethylene-ethyl

acryl ate copol yner, ethyl ene-vinyl acetate copol yner;
pol ystyrenes (pol ystyrene such as pol y(p-

met hyl stamarieds pol yha metdwdshybemne)s@ndehbetbi ke used in
acrylonitrile-styrene copolymer, acrylonitrile-

kuieadi ERSt SkYe@N e £0PREY BB eSTiRed @t i Bedy l[grodwbbebn method
acrylonitrile-styrene copolymer, acrylonitrile - 33

ghlyorimal adep el et bk epensylantn €oOpsliyheras gon eage,
but adi ene copol yner and the like), chlorinated

peleidy| epe.l gyl yehh el openehaxhd 0ei Baed Halbbeke .
pol yvi nyl chloride, polyvinylidene chloride,

net hacmyld mi£shy, reltivd ene-vhayh ndleaohivke cppoieas
fluorine resin, polyacetal, grafted pol yphenyl ene

eithayi 11 esirn.anedl ypheaybeaebyiH f48EvERsi An the first step
pol yur et hane, pol yanm de, polyester resin (for

MY €, ppekieiind £eng reetepithad ap eovhdivRptyh&€nenventive
terepht halate and the |Iike), polycarbonate,

R ey | atab inol ysul f enaid s spol wed heh ehkem ket ®d&rbon
pol yet her sul fone, aromatic polyester resin, diallyl

RRilhad @t ¢ RHRPE YeExahpllieGORthe rE8VBntive polymer

1, 2- pol ybut adi ene, pol yi soprene,

Butash enesacryd ardhtali8eqonel Werat ebhylreney e hgd wt% with
respect to the total amount of the inventive polymer
"stabilizer and the hydrocarbon solvent.

Also the mixing method thereof is not
particularly restricted, and for example, a method in
which the inventive polymer stabilizer is added to a
hydrocarbon solvent stored in a vessel under a nitrogen
atmosphere and mixed by stirring at about -10 to 70°C,
a method in which a hydrocarbon solvent is added to the
inventive polymer stabilizer stored in a vessel under a
nitrogen atmosphere and mixed by stirring at about -10
to 70°C, and other methods, are mentioned.

(0047)
Regarding the cbmpounding ratio of the inventive

polymer stabilizer and a polymer in the second step of

the above-described production method (1) and in the




nmet hacryl ate copol yner, and the like, and
particularly, preferable fromthe standpoint of good
nol ding processability are pol yethyl ene resin,

pol ypropyl ene resin and pol ystyrenes. (0049) Here,

t he pol ypropyl ene resin neans a polyolefin containing
a structural unit derived from propyl ene, and
specifically nmentioned are crystalline propyl ene

SRQPROF VERES a byl €8€r byl @rodastosncapalhokr 62), the
pr opyl ene-a-ol efin random copol yners, propyl ene-

i8tH €Des apeh §hidy CoOPIbY MBS r POt ypoRpYuere dlackthaB4it
copol ynmer s conposed of a propyl ene honopol yrmer

1GORARENE OB GAPY! Yl g QfRONENt 1 8Bk N y redhposietlyod . 01
propyl ene; and a copol ynmer conponent of propyl ene and

ﬁgﬂﬁ”é?ewé@@%ﬂ'6&‘%8fénénﬂm@t§@rt5k§y ROt | art hess,

case use "of pol ypropyl ene resins as the

¥ NOPLaatlaG 1RPI Y81 pArkhe pwreseshti bBremidon, ahbliel part
pol ypropyl ene resins may be used singly or two or nore

Rf ddeghny ha blendeds ang disaset (08510 0The e ol B meight
i's, fof exanple, an a-olefin having 4 to 12 carbon

A o, 8R4 yeAanpl es thereof include 1- butene,

1-pen?ege, 1- hexene, 4-nethyl-1-pentene, 1- octene,
dosegene and the |like, preferably 1-butene, 1-

In the production method of the present polymer
composition, it is preferable that the polymer is a
thermoplastic polymer.

Here, the thermoplastic polymer is not
particularly restricted providing it is a commercially
available resin, and examples thereof include
polypropylene resin such as ethylene-propylene
copolymer and the like; polyethylene resin {high
dénsity polyethylene (HD-PE), low density polyethylene
(LD-PE), linear low density polyethylene (LLDPE) and
the like), methylpentene polymer, ethylene-ethyl
acrylate copolymer, ethylene-vinyl acetate copolymer;
polystyrenes (polystyrene such as poly(p-
methylstyrene), poly(a-methylstyrene) and the like;
acrylonitrile-styrene copolymer, acrylonitrile-
butadiene-styrene copolymer, special acrylic rubber-

acrylonitrile-styrene copolymer, acrylonitrile-
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hexene and 1-octene. (0052) Exanples of the

propyl ene-a-ol efin random copol yner include
propyl ene-1 - but ene random copol ymner,

propyl ene-1 - hexene random copol ymer,

propyl ene-1-octene random copol yner and the |ike.
(0053) Exanpl es of the propyl ene-ethyl ene-a-ol efin

copol yrmer include propyl ene-et hyl ene-1 -but ene

cAROt VIBE e AP PR cetiey Be hgl-enarde hexeopodop@ynmes t yrene-
propyl ene- et hyl ene-1-octene copol yner and the I|ike.
pudad 0884) chpdingnde! ¥yprdopyleerial b pek chdpol et ad
conposed of a propyl ene honopol yner conponent or a
p%OPAt VAL e n@QNRSTERE h DBirBipt sdtsposkdloefi nerapy | enkebeand
a copolynmer conponent of propyl ene and et hyl ene

0491 n @1 okeflidh 1 dexappliesr iafy I héenepehyimari amnponent
mai'nly conposed of propyl ene include a
nopyE epeiet md ene, cepakyirere -€bnpdnenicohol copolymer,
propyl ene-| - but ene copol yner conponent,
M@@ﬂﬁaerleﬂex,enlﬁozga@bw, copponent parid/phenyilkae ether
and exanpl es of the copol ymer conponent of propylene
i 1 hpberRe Kl Dena- eafiindd neéude , a parlopytenbbane,

et hyl ene copol ymer conponent, propyl ene-ethyl ene-| -

fuil 881 @enolguEfe spARORRRYIN (for example, polyethylene
propyl ene- et hyl ene-1-hexene copol ynmer conponent,

14 peyhenaleidy) epeibpagh@rene terephthalate and the

like), polycarbonate, polyacrylate, polysulfone,
polyether ether ketone, polyether sulfone, aromatic
polyester resin, diallyl phthalate prepolymer, silicone
resin, 1,2-polybutadiene, polyisoprene,
butadiene/acrylonitrile copolymer, ethylene-methyl
methacrylate copolymer, and the like, and particularly,
preferable from the standpoint of good molding
processability are polyethylene resin, polypropylene
resin and polystyrenes.

(0049)

Here, the polypropylene resin means a polyolefin
containing a structural unit derived from propylene,
and specifically mentioned are crystalline propylene
homopolymers, propylene-ethylene random copolymers,
propylene-o-olefin random copolymers, propylene-

ethylene-a-olefin copolymers; polypropylene block
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copol ymer conponent, propyl ene-I-butene copol ynmer
conponent, propyl ene-I-hexene copol yner conponent,
propyl ene-1-octene copol yner conponent and the |ike.
The content of ethylene and/or a-olefin having 4 to 12
carbon atons in the copol ymer conponent of propyl ene
and ethylene and/or a-olefin is usually 0.01 to 20

wt % (0055) Exanpl es of the pol ypropyl ene bl ock

SHAPOL YRS SHpesed off a psepyy taachormpgb yhpre r

conpohent or a copolynmer conponent nainly conposed of

P RP¥hens, ANth acoE8RYPMLIEIcSAPBABRRT mefim) ppybape sandl of
et hyl ene and/or a -36 olefin include a

P Opyh ener etdwd eaecBhbeaktopot yBbnent of propylene and
(propyl ene) - (propyl ene-et hyl ene) bl ock copol yner,

9L oprhenesd ps PPy L ene-midy| #Ae- khleutiena . bl ock
copol yrmer, (propyl ene)-(propyl ene-et hyl ene-1 - hexene)
@&k ycopol ymer, (propylene)-(propyl ene-I-butene)
[ ock  copol yner, (propylene)-(propyl ene-I-hexene)

bl ock 1 GOpPALYM®RIse of use of poly%ropylene resins as the
(propyl ene- et hyl ene) - (propyl ene-et hyl ene-1- but ene)

%ﬁ@?ﬁdﬁ%&gﬂf@r oiQEQHYHﬁﬂetEEhPB@EQHt invention, the
propylene-ethyFene-I-hexene) bl ock copol yner,

ﬁ@i?@ﬂdﬂ?%é%@ykgg§hs(QﬁQPybén@sbdmgfﬂﬁﬁybb@Ckwo or more

copolymer, (propyl ene-ethylene)-(propyl ene-1-hexene)

HEOEk GORRL Y TBE . blRHRM edl ukelene) - (propyl ene-
et hyl ene) bl ock copol yner, (propyl ene-I-butene)-

(@bggMIene-ethylene--l-butene) bl ock copol yner,

The a-olefin is, for example, an a-olefin having
4 to 12 carbon atoms, and examples thereof include 1-
butene, l-pentene, l-hexene, 4-methyl-l-pentene, 1-
octene, l-decene and the like, preferably l-butene, 1-
hexene and l-octene.

(0052)

Examples of the propyiene—a-olefin random
copolymer include propylene-l-butene random copolymer,
propylene-l-hexene random copolymer, propylene-l-octene
random copolymer and the like.

(0053)

Examples of the propylene-ethylene-a-olefin
copolymer include propylene-ethylene-l-butene
copolymer, propylene-ethylene-l-hexene copolymer,

propylene-ethylene-l-octene copolymer and the like,
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(propyl ene-i - but ene) - (propyl ene- et hyl ene-1 - hexene)

bl ock copol yner, (propyl ene-I|-butene)-(propyl ene-| -
but ene) bl ock copol yner, (propyl ene-I-butene)-

(propyl ene-1-hexene) bl ock copolynmer and the I|ike.
(0056) In the case of use of a pol ypropyl ene resin as
the thernoplastic polynmer in the present invention,
preferable is a pol ypropyl ene bl ock copol yners
conposed of a crystalline propyl ene honopol yner, a
propyl ene honopol yner conponent or a copol yner

conpongnt+ Hai BbY ypeAebete b 1picdp i @pel ymed sa composed of
copol ymer conponent of - 37 propylene and ethylene

ANgt 8p ya el ombp¥il et tobd@oneatber af aspoMpner
preferable is a pol ypropyl ene bl ock copolyners

CONPOses tofma BT PP¥ baRe fLAHOPe| yFepby 1coiPonent ar cdpolymer
copol ymer conponent nainly conposed of propyl ene, and

SomPBALWIEIo £0FPOPONL NS HOPYLRPecard ari hykeneolefin,
and/or a-olefin having 4 to 12 carbon atons. EXAVMPLES

£9m legh%ﬁor@ﬁgnéogﬁ\i@ﬂé@nc&\inbbn%ﬂ Itk I @t edmposed of
further in detail bel ow by exanples and conparative

ﬁf@ﬁ?ll%‘h-e jﬁ§c1ﬂ&ecéy?@pﬁybﬁéaéﬁﬁﬂaéﬁ@gcﬁﬁbmyﬁ@r
poi nt of 70 to 220C of the fornmula (1),

@oﬁﬁbﬁ%ﬂtlnﬁfb 4iene~1-butene copolymer component,
hydr oxy- 5- et hyl phenyl ) pr opoxy] - 2,4, 8, 10-tetra-t-
bt phdihanzol dekbhé, 3.0 sl praphesphepidant nehti Ry epdiite,
and examples of the copolymer component of propylene
and ethylene and/or a-olefin include a propylene-
ethylene copolymer component, propylene-ethylene-1-
butene copolymer component, propylene-ethylene-l-hexene
copolymer component, bropylene—ethylene—1-octene
copolymer component, propylene-l-butene copolymer
component, propylene-l-hexene copolymer component,
propylene-l-octene copolymer component and the like.
The content of ethylene and/or o-olefin having 4 to 12
carbon atoms in the copolymer component of propylene
and ethylene and/or a-olefin is usually 0.01 to 20 wt%.
(0055)

Examples of the polypropylene block copolymers
composed of a propylene homopolymer component or a
copolymer component mainly composed of propylene, and a

copolymer component of propylene and ethylene and/or o-
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115 to 125C, manufactured by Sum tono Chem cal Co.,
Ltd.) (hereinafter, referred to as conpound (1) in
some cases.) was used. (0058) (Exanple 1) A conpound
(1) was put into a nelting tank heated at 200C, and
melted. Then, the resultant nelted substance was
dropped on a stainless steel plate cooled wth

cool ing water of 30C, then, cooled and solidified for

32 eFaGoNdsc PAdEhe §51ﬁjgﬂi15§ﬁe8bQ¢lylllir?é epb1bher elypol Pler,
obt ai ni ng an approxi mately hem -spherical anorphous

¢OFR@HN ndhe ( %W%gitglameaaehpll@ufe cm@@ndca@%@mer,

particle size of 2.8 nm and a hei ght of

e e Xtené he (peoi it e 288H h@ufexpnmgaﬂewa%mck
subjected to tE %ghflomnng C anal ysis, XRD anal ysi s

a dﬁyméfon(§§b% {E@EBbpyﬂghéh@thyhéndiﬁﬁﬁﬁxene)
( € resu

C anal ysi s tant anor phous conpound was

§§®d¥jd6béﬂ mahym (P4 &??Eneq$0ﬁképflEE§L®ﬂﬂﬁﬂene) block

scanni ng orlneter 60A manuf actured by Shi madzu

Fa@lymr,al(g% R e | - \o@%pgﬁ%ﬁ@dll-négeﬁeﬂarmi@ck

equi pped to the above scribed differentia

%22’%93‘2?523"9&%@2%%%%?%“‘5’1%@“"%*‘%?‘l%“%aléﬁ"“lene +
g the sa ol der under a
Buttle@@9N block copolymer, (propylene-ethylene)-
(propylene-ethylene-1-hexene) block copolymer,
(propylene-ethylene) - (propylene-1l-butene) block
copolymer, (propylene-ethylene)~(propylene-l-hexene)
block copolymer, (propylene-l-~butene)-(propylene-
ethylene) block copolymer, (propylene-l-butene)-
(propylene-ethylene--1l-butene) block copolymer,
{propylene-l-butene) - (propylene-ethylene-1~hexene)
block copolymer, (propylene-l-butene)-(propylene-1-
butene) block copolymer, (propylene-l-butene)-
(propylene-1l-hexene) block copolymer and the like.
(0056)

In the case of use of a polypropylene resin as
the thermoplastic polymer in the present invention,
preferable is a polypropylene block copolymers composed
cf a crystalline propylene homopolymer, a propylene

homopolymer component or a copolymer component mainly

composed of propylene, and a copolymer component of
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at nosphere at a rate of 5 mn up to 200C. As a

result, the endotherm c peak of the resultant

anor phous conpound was 53.84C, as shown in Fig. 1.
(0060) (XRD anal ysis) The resul tant anorphous

conmpound was pul verized. Then, the resultant

pul veri zed substance was inserted into a sanple

hol der equi pped to RI NT2000 vertical gonioneter

;J&%Mf\@ﬁer a6 b thh gakHeCamporait | @Ro 1 tlfem, reaw 899 X- tay 12
i ffraction pattern in X-ray diffraction measurenent

MBS, JRASHEEE USiviir & SHKBespeQld W dhpoliygmdgyhene block
X-ray diffraction pattern was shown in Fig. 2. As a

ds &i%me@% AP PHSEa B0 (s pDgaBRhomcial pneoul d

confirmed since the pattern contained broad peaks,

@émzﬁgfz}% | Fidg. cdpoll cdbagunenentinl y pabhpolsed of

sl ze MAgth) and hei ght of granul ar anorphous

ﬁ&%?y@%ﬁ@w%t £6b8 15ier (vbibBheand i phopglleriee and

resuf tant anor phous conpound were neasured using a

%@%ghghecﬁddygr dbe 1EasinesehgWZas yepeat edrbdn atoms.
I mes, and the average val ues thereof were used as

"particle size (wdth) of granular anorphous conpound”

EXAMPLES
{(0057)
The present invention will be illustrated further

¥

in detail below by examples and comparative examples.

As the crystal substance having melting point of
70 to 220°C of the formula (1), 6-[3-(3-t-butyl-4-
hydroxy-S—methylphenyl)propoxy]—2,4,8,10—tetra—t—
butyldibenzo[d,f][1,3,2}dioxaphosphepin (melting point
115 to 125°C, manufactured by Sumitomo Chemical Co.,
Ltd.) (hereinafter, referred to as compound (1) in some
cases.) was used.

(0058)
(Example 1)

A compound (1) was put into a melting tank heated
at 200°C, and melted. Then, the resultant melted
substance was dropped on a stainless steel plate cooled
with cooling water of 30°C, then, cooled and solidified

for 22 seconds on the stainless steel plate, thereby
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and "hei ght of granul ar anorphous conpound”. (0062)
(Measurenent of solution rate) At 25C, 1 g of a

speci mren was charged into a vessel containing 50 g of
n- hexane (capacity: 100 m, outer dianmeter: 55 mm
height: 70 mm), a 38 nmdianeter fan type stirring

bl ade was rotated at a revolution of 100 rpm and the
time until dissolution of the above- descri bed

SIPEE i ABR et nepsubedmafhel y esahtis swerer i shbwamiorphous
Table 1 as solution rate in ternms of "ng/sec" 40

&dhbound063he (K9sR2E ANtV &arxappd asl)kohpmampduhdd( &)
was subjected to DSC anal ysis, XRD analysis and

SokHticaR raffe NeAsURenendt 2nd hhe drikea hetghdi mgf th. 9 mm.
the same manners as descri bed above excepting that

the " qpaReund hel)r'e & & sebh tWasdissito us nsoaataid tihes
"resul tant anor phous conpound”. The results were shown

s8pFe@t e (RSC: pBAlRESI 19w i AGdDBCY art A Y&RDs andRysia)alysis
and"Table 1 (particle size (wdth) and height,

SAHULIANL Y B4 ®) rat@06Masidahbat]) And iweei Dgkedi ent
Particle size Solution rate of specinen /height
(hk38C)

{DSC analysis)

The resultant amorphous compound was sealed in an
aluminum cell, using a differential scanning
calorimeter DSC-60A manufactured by Shimadzu Corp. The
aluminum cell was inserted into a sample holder
equipped to the above-described differential scanning
calorimeter, then, an endothermic pattern was observed
while heating the sample holder under a nitrogen
atmosphere at a rate of 5°C/min up to 200°C.

As a result, the endothermic peak of the
resultant amorphous compound was 53.84°C, as shown in
Fig. 1.

{0060)
(XRD analysis)

The resultant amorphous compound was pulverized.
Then, the resultant pulverized substance was inserted

into a sample holder equipped to RINT2000 vertical

goniometer manufactured by Rigaku Corporation, then, an
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(mm) Exanple 1 Present anorphous 3.4/2.2 7.123
Conparative Crystal substance Wiite fine 0.744
Exanpl e 1 conmpound (1) particle (0065) (Exanple 2) A
pol ynmer stabilizer was prepared in which the content
of the anorphous conpound obtained in Exanple 1
(approxi mately hem -spheri cal anorphous conpound) was
100 wt% with respect to the total weight. This polyner

)@-tz?ég}h' §78% as i xedakhedn ampuntral 49 amrdst byn
weight - 41 wth each 100 parts by wei ght of four
4%%%85@& AR SPd VRBL S rReNtANEL g heXan&a e OpeahaneThe

cycl ohexane, and the m xtures were stirred at a

{%dfegntt %'n{%ﬁteﬂi@f%_c%%ﬁ pattakh Wssodméianin Fig.

ereof. In 'the operation, the condition of dusting
pnerated from the polyner stabilizer was observed,
owever, no generation of dusting was confirmed in

use ofyany pf s hie 3¥ r%ﬁBEBRQU§PEM9ﬂ£§C Bextanddigent
subs

resul tant™ dissol ve tance was conpounded wth

polyar %g%ﬁ'lt‘%ﬂgoe Séi:ﬁfti'}%{é@pé?ﬁ&éctﬁ@ WE¥sesR thatatiheed

anount olyner stabilizer was 0.5 parts by

WELEAL P, T esBeCh o0 $P0rparte by wei ght of the
ernDSIas I'c polyner, thereby producing a polyner

P@§89§ition. (0066)

(Measurement of particle ‘size (width) and height of
granular amorphous compound)

The particle size (width) and height of the
resultant amorphous compound were measured using a
vernier caliper. The measurement was repeated 10
times, and the average values thereof were used as
“particle size (width) of granular amorphous compound”
and “height of granular amorphous compound”.

(0062)
(Measurement of solution rate)

At 25°C, 1 g of a specimen was charged into a
vessel containing 50 g of n-hexane (capacity: 100 ml,
outer diameter: 55 mm, height: 70 mm), a 38 mm diameter
fan type stirring blade was rotated at a revolution of
100 rpm, and the time until dissolution of the above-
described specimen was measured. The results were

shown in Table 1 as solution rate in terms of “mg/sec”
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(Conpar ative Exanple 2) A polynmer conposition was
produced in the sane nmanner as in Exanple 2, using a
pol ymer stabilizer based on the specinen used in
Conparative Exanple 1. This polyner stabilizer was
m xed in an anmobunt of 10 parts by weight with each
100 parts by weight of four hydrocarbon sol vents:
pent ane, hexane, cycl opentane and cycl ohexane, and
¢m xtures were stirred at a solvent tenperature of
25C to attain dissolution thereof. In the operation,
thesaondi tion of dusting generated from the polyner
stabil'i zer was observed, as a result, -42 generation

ﬁéoﬂg%%éEhM@SEQQﬁ qgnqg in use of any of the
drocarbon sol vents. (0067) (Table 2) Generation of

Pol YEL EBABLYGHA dust | REsSkalJdtag tef Dewt fxarpkes? XRD

none positive Inventive polymer stabilizer

ratd Ven 0 emERrRAAtd Ve, PAhyMhe 1ik
%ﬁgﬁn%%% Sn@PEbILEE AP Y Bnle e P sy

dbe.3prous €AEPQUREt GlatRErRr 83eHe s H¥EBEHORbOVE

excepting that the “compound (1)” itself was used

instead of the “resultant amorphous compound”.

The results were shown in Fig. 3 (DSC analysis)

and Fig. 4 (XRD analysis) and Table 1 (particle size
(width) and height, solution rate).
(0064)
{Table 1)
Active ingredient Particle size Scolution rate
of specimen /height (mg/sec)
(mm)
Example 1 Present amorphous 3.4/2.2 7.123
Comparative Crystal substance White fine 0.744
Example 1 compound (1) particle
(0065)
(Example 2)

A polymer stabilizer was prepared in which the
content of the amorphous compound obtained in Example 1
(approximately hemi-spherical amorphous compound) was
100 wt% with respect to the total weight. This polymer

stabilizer was mixed in an amount of 10 parts by weight

...41_



has an excel |l ent performance of dissolving quickly in

a hydrocarbon solvent, and thus is extrenely useful

as an active ingredient of a polyner stabilizer. The

pol ynmer stabilizer of the present invention manifests

no dusting, and thus is excellent as a stabilizer for
polyners. -43 888 g 08- 80sWYT8 n ~88~~3
WC] nvg~ a H~ a e~iQT c, vrobNa G O 0 a
Wwittloa¥a8h C0O @artsch@ MeNdhi &f £4u® hydrdckrbon
solvents: pentane, hexane, cyclopentane and
cyclohexane, and the mixtures were stirred at a solvent
temperature of 25°C to attain dissolution thereof. 1In
the operation, the condition of dusting generated from
the polymer stabilizer was observed, however, no
generation of dusting was confirmed in use of any of
the hydrocarbon solvents. Next, the resultant
dissolved substance was compounded with polypropylene
as a thermoplastic polymer, so that the amount of the
polymer stabilizer was 0.5 parts by weight with respect
to 100 parts by weight of the thermoplastic polymer,
thereby producing a polymer composition.

(0066)

(Comparative Example 2}

A polymer composition was produced in the same
manner as in Example 2, using a polymer stabilizer
based on the specimen used in Comparative Example 1.
This polymer stabilizer was mixed in an amount of 10
parts by weight with each 100 parts by weight of four
hydrocarbon solvents: pentane, hexane, cyclopentane and
cyclohexane, and the mixtures were stirred at a sclvent
temperature of 25°C to attain dissolution therecf. In

the operation, the condition of dusting generated from

the polymer stabilizer was observed, as a result,
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OO0Oomlit O WE OOwWO0 0 C .~Q i4btOto u
H .d"p' $4 Od 41 OHQvV "4 47 .4 P. Y mNo N
PFOO roN6 ("' ~vvaaro n (0 wtind4 aov
i NID " 8 OEoc'i -44 Fig. 2

generation of dusting was confirmed in use of any of

the hydrocarbon solvents.

(0067)
{Table 2)
Generation of | Polymer remarks
dusting stabilizing
effect

Example 2 none positive Inventive polymer
stabilizer

Comparative |poesitive positive Comparative polymer

Example 2 stabilizer

Industrial Applicability

(0068)

The amorphous compound of the present invention
has an excellent performance of dissolving quickly in a
hydrocarbon solvent, and thus is extremely useful as an
active ingredient of a polymer stabilizer.

The polymer stabilizer of the present invention
manifests no dusting, and thus is excellent as a

stabilizer for polymers.
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conmpound of the forrmula (1):

O e o e e

RROR\ R4 Y (1)

r N

-47 CLAIMS 1. An anorphous

R3 Ry O

Z RS R (wherein, Rl, R2, R4 and R5 represent each

i ndependently a hydrogen atom al kyl

8 carbon atons,
at ons,
8L Qe aral kyl

al kyl cycl oal kyl

cycl oal kyl

group having 1 to

group having 5 to 8 carbon
group having 6 to 12 carbon

group having 7 to 12 carbon atons or
phenyl group, R3 each independently represents a

1 []

rt

H v ]

11

$t

16 [*]

159¢al_ -

LeDOS].

fed3} I

[:Intensity
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hydrogen atom or al kyl group having 1 to 8 carbon
atons, X represents a single bond, sulfur atomor -
CH(R6)- group (here, R6 represents a hydrogen atom

al kyl group having 1 to 8 carbon atons or cycl oal kyl
group having 5 to 8 carbon atons.), A represents an
al kyl ene group having 2 to 8 carbon atons or *-COR7-
group (R7 represents a single bond or al kyl ene group
having 1 to 8 carbon atons,cIamOM5 represents bondi ng
to the oxygen side.), either one of Y and Z
represents a hydroxyl group, alkoxy group having 1 to
8 carbon atons -48 or aral kyl oxy group having 7 to 12
car bon; at @s 808t kempend epEesert S armylaogan :
atomor alkyl group having 1 to 8 carbon atons.) |,
wherein tgRe tenperature show ng an endotherm c peak
by differential scanning calorinetry (DSC) is 40 to

5 he.solution rate into n-hexane at 25C in the
3 g test systemis 1. 8K4ng/sec or nore. <Test

S m flegar dhng sol uti g/r=fate> At 25C, 1 g of a
s’é%ci me i s chargedAai @ wassel containing 50 g of
n-R ] outer dianeter: 55 mm

ofated at a Zrevdtution of 100 rpm and the
d | dissolution of the specinen is nmeasured.
2. The anmgphous conpound according to Claiml,

exane (Cﬁ;?tity: 100

O , a 38 m dhaneter fan type stirring
(wherein, R;, Rz, Ry and Rs represent each
independently a hydrogen atom, alkyl group having 1 to
8 carbon atoms, cycloalkyl group having 5 to 8 carbon
atoms, alkylcycloalkyl group having 6 to 12 carbon
atoms, aralkyl group having 7 to 12 carbon atoms or
phenyl group, R3; each independently represents a
hydrogen atom or alkyl group having 1 to 8 carbon
atoms, X represents a single bond, sulfur atom or -
CH{Rg)- group (here, Rg represents a hydrogen atom,
alkyl group having 1 to 8 carbon atoms or cycloalkyl
group having 5 to 8 carbon atoms.), A represents an
alkylene group having 2 to 8 carbon atoms or *-CORs-
group (R; represents a single bond or alkylene group
having 1 to 8 carbon atoms, and * represents bonding to

the oxygen side.), either cne of Y and Z represents a

hydroxyl group, alkoxy group having 1 to 8 carbon atoms
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wherei n the conmpound shows a diffraction pattern
having two broad peaks of which 28 at the peak top is
present in from8 to 11 and from16 to 19, in an
X-ray diffraction pattern in X-ray diffraction
measurenent using a CuKa spectrum the ordinate
representing a peak intensity and the abscissa
representing an angle 28 of the diffraction line. 3.

Jdheaaanossy CRpapNthacoeg dingot a C@abdn atods, and
wherein the conpound shows a diffraction pattern

H¥ERG r towe br epdepeaks of Mhdebqgdd altdheopeak Kydp ¢ soup
present in from8 to 10 and from 16 to 18, in an

Ratangdif fedacei earpaint &ftoms. X-ray diffraction
measurenent using a CuKa spectrum the ordinate

[ eRhes il Nghd Pealperdthensi EMoandid hen abgabsdrmic peak
representing an angle 20 of the diffraction line. 4.

ﬂﬂed@_@m\@iQQ"’@%%@?&%&'EBQ&E@Q@ mic) wherm nto
the conpound has an atom c arrangenent state shown by
ao

Q0% 34 GhéEraetien patiere ohtlheyfrdtomengt @y, in the
in X-ray diffraction measurenent using a CuKa

BH2GLAUMAg SPest st ath tsl1l Bl nﬁé??’_%ietcy o®.mdhe.
anor phous conpound according to aim1,
<Test system regarding solution rate>

At 25°C, 1 g of a specimen is charged into a
vessel containing 50 g of n-hexane (capacity: 100 ml,
outer diameter: 55 mm, height: 70 mm}, a 38 mm
diameter fan type stirring blade is rotated at a

revolution of 100 rpm, and the time until dissolution

of the specimen is measured.

2. The amorphous compound according to Claim 1,
wherein the compound shows a diffraction pattern having
two broad peaks of which 20 at the peak top is present
in from 8 to 11° and from 16 to 19°, in an X-ray
diffraction pattern in X-ray diffraction measurement
using a CuKa spectrum, the ordinate representing a peak
intensity and the abscissa representing an angle 26 of

the diffraction line.

3. The amorphous compound according to Claim 1,
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wherein in the formula (1), Rl, R2 and R4 represent a
t-butyl group, R3 represents a hydrogen atom R5
represents a nethyl group, X represents a single bond,

A represents a propylene group, Y represents a

hydroxyl group and Z represents a hydrogen atom - 51

6. A nethod of produci ng an anor phous conpound,

conprising a first step in which a crystal substance
havirg @ PREt EBGRAINY Showd o 220G ettiba fartmdan having
(1) T R R20O _RIRBRXP-OA\/ Y(1) R OZRS

Rwo @ME%@iFeaﬁ% R . widcANdoRa ¥ efli@spehkeactp is present
i ndependentTy a hydrogen atom al kyl group having 1 to
§rCaan @t eBs .1 00y |l Kybmgn@r d1avgng 3nt @B xarbon
atons, al kyl cycl oal kyl group having 6 to 12 carbon

ali Py 2 &F 8bKY ba@tumh heNi RY ra vt @ ilPf ackeBraty®s @fement
phenyl group, R3 each independently represents a

hydrpgen ahRm Apttkyhndr euR R Nadet @e®reaydiobing a peak
atons, X represénts a single bond, sulfur atomor -

CHRA s 1 94 0HR A halee, aRBc i ARLE SR e Seiydhegeh aingle 26 of
al kyl group having 1 to 8 carbon atons or cycl oal kyl

¢ haying«3 diP Bigarbon atons.), A represents an

4. The amorphous compound according to Claim 1,
wherein the compound has an atomic arrangement state
shown by an X-ray diffraction pattern of the following
graph, in X-ray diffraction measurement using a CuKo

spectrum.
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al kyl ene group having 2 to 8 carbon atons or *-COR7-
group (R7 represents a single bond or al kyl ene group

having 1 to 8 carbon atons, and *
to the oxygen side.), either one
represents a - 52 hydroxyl
1 to 8 carbon atons

12 carbon atons, and

ons.) 'is nmelted by heating
wer than the nelting point,
ich the
ig cooled and solidified. 7.
cqnpri sing the anorphous cor
1.1 8. A polyner conposition

stjabi I i zer according to Claig?7
aqu a polynmer. 9. A nethod gf
cgnposition, conprising a4irst st

pgl yner stabilizer accord
i a hydrocarbon sol vent
t fe di ssol ved substance
cdnpounded in a pol yner
a |pol ynmer conpositi
tHe pol yner i

t ai ned
10. The

gr oup,

gto d
d a sed

aCcording t

represents bondi ng
of Y and Z
al koxy group havi ng

or aral kyl oxy group having 7 to
anot her one

represents a

hg 1 to 8 carbon
enperature of not
a second step in

nel ted substance olgtaingd in the first step

ynmer stabilizer
according to Caim

npri $i;ng the pol yner
, ajffydrocarbon sol vent
prodli¢i ng a pol yner

ep in which the
aim?7 is dissol ved
ond step in which
iin the first step is
et hod of producing
Ol ajm 9, wherein

-

.an

5. The amorphous compound

wherein in the formula (1), Ri.,

t-butyl group, Rs

represents a hydrogen atom,

il

I:Intensity

according to Claim 1,
R; and Ry represent a

Rg

represents a methyl group, X represents a single bond,

D represents a propylene group,

Y represents a hydroxyl

group and Z represents a hydrogen atom.
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t her nopl astic polyner. -53

6. A method of producing an amorphous compound,
comprising a first step in which a crystal substance
having a melting point of 70 to 220°C c¢f the formula

(1):

R4
RQQO\ )
R X P—O—A Y {1)
Rs3 //
Rz o Z RS
Ry

(wherein, Ri, Ry, R; and Rs represent each
independently a hydrogen atom, alkyl group having 1 to
8 carbon atoms, cycloalkyl group having 5 to 8 carbon
atoms, alkylcycloalkyl group having'G to 12 carbon
atoms, aralkyl group having 7 to 12 carbon atoms or
phenyl group, R3 each independently represents a
hydrogen atom or alkyl greoup having 1 to 8 carbon
atoms, X represents a single bond, sulfur atom or -
CH{Rg¢ )~ group (here, Rg represents a hydrogen atom,
alkyl grecup having 1 to 8 carbon atoms or cycloalkyl
group having 5 to 8 carbon atoms.), A represents an
alkylene group having 2 to 8 carbon atoms or *-~COR--~-
group (R; represents a single bond or alkylene group
having 1 to 8 carbon atoms, and * represents bonding to

the oxygen side.), either one of Y and Z represents a
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hydroxyl group, alkoxy group having 1 to 8 carbon atoms
or aralkyloxy group having 7 to 12 carbon atoms, and
another one represents a hydrogen atom or alkyl group
having 1 to 8 carbon atoms.)

is melted by heating at a temperature of not lower
than the melting peint, and a second step in which the
melted substance obtained in the first step is cooled

and solidified.

7. A polymer stabilizer comprising the amorphous

compound according to Claim 1.

8. A polymer compcocsition comprising the polymer
stabilizer according to Claim 7, a hydrocarbon solvent

and a polymer.

9. A method of producing a polymer composition,
comprising a first step in which the polymer stabilizer
according to Claim 7 is dissolved in a hydrocarbon
solvent and a second step in which the dissolved
substance obtained in the first step is compounded in a

polymer.

10. The method of producing a polymer composition

according to Claim 9, wherein the polymer is a

thermoplastic polymer.
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