AMORPHOUS COVPOUND AND PRCDUCTI ON METHOD THERECF

Techni cal Field (0001) The present invention
relates to an anor phous conmpound and a producti on
met hod t hereof. Background Art (0002) A

conmpound of the following fornmula is known as an

active ingredient of a stabilizer for polyners such as
t her nopl astic polynmers (e.g., polybutadiene, etc.) and
the like, and it is also known that this conmpound is
obtained in the formof a powdery crystal (see, e.g.,
pat ent docunent 1). A polyner stabilizer
cont ai ni ng the above-described conpound as an active
ing#%‘?%%kgopé OSSR FHPa PR H SRt BOnMESIPEht THEREOF
t hen, conpounded, as a dissolved material, in a

pol yner, to produce a polynmer conposition.

Technical Field

(0001)
The present invention relates to an amorphous

compound and a production method thereof.

Background Art

(0002)

A compound of the following 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
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A polymer stabilizer containing the above-

'®) ' 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



(0003) (Patent document 1) JP-A No. 10-273494 Sunmmary
of the Invention (0004) Active ingredients for
a polymer stabilizer are required to have a
performance of being dissolved rapidly in a
hydr ocar bon sol vent . Since a polyner stabilizer
contai ning the above-descri bed conpound as an active
ingredient is a fine powder, dusting may occur in
CORERA 1 rYCBF the pol ymer stabilizer" such as a process
of preparation of "a dissolved material conposed of
(PR Iol ymrer stabilizer and a hydrocarbon sol vent" used
for producing a polynmer conposition, thus, a polymer
(Pedtsn § zapcwiemtahl ¢h g8nér A9 onl O 2ddéing i s
suppressed is desired. (0005) Under such
situation, the present inventors have investigated and
resultantly conpleted the present invention. (0006)
Swrata ¥ %, of hé her IR EA9BNt i on provi des the fol | owi ng
[1] to [10].
(0004)

Active ingredients for a polymer stabilizer are
required to have a performance of béing 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):



[1]. An anor phous conpound of the formula (1):
(wherein, Rl, R2f 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
hydr ogepRat om or al kyl group having 1 to 8 carbon
' represents a single bond, sulfur atomor -
grOup (here, R6 represents a hydrogen atom
oup\having 1 tg cirbon atons or cycl oal kyl
4 avi ng to 8 cs N a&ons.) )A represents an
akkyle e gro 'ﬁﬁvﬁng 8 'car bol’at oms or *- OOR7-
dp—LR7 represents a Qgl e bond or al kyl ene group
j 8 carbon atoms, and * represents bondi ng
pxygen side.), either one of Y and Z represents
a hydro &I group, al koxy group having 1 to 8 carbon
at ons or "aral kyl oxy group having 7 to 12 carbon at ons,
and anot her one represents_a hydrogen atom or al kyl
(gheue bawvi Ry - 1Reo ReadBdnRat G HeSeningpEfn t he
tenperature_showi ng an endot herm c_peak by ,
igidkere RAEN AL Ys Gari feP earoritidt r v2 ¥ BBE) Irewhy hav e 1 to
and the solution rate into _n-hexane at 25C_in the
8 513 P Rgateds syt ehP s k¥ 15 GhfjwRch eV iRgr & teredtcarbon
system regarding solution rate> ) At 25 1 g of
af afipeci ARRYILS YHARRHY { nB6 CA R/ d¥3 8} NEoht 5ioni]1% SBEYOBS
n- hexane (capacity: 100 m , outer dianeter: 55 mm
Ayt - 278 Lyl HBEP nhRdiatet brtf ah?t HELAT 3T RPS oF
blade is rotated at a revolution of 100 rpm and the
pheRyY LnBrPUfirsdol (R30R SPIERS PR M¥n TEE IRl 82

0007 .
é&dro%en atom or alkyl group having 1 to 8 carbon

atoms, X represents a single bond, sulfur atom or -
CH(Rg¢ )~ group (here, R¢ 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 *—COR7;
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.)



[2]. The anorphous conpound according to [1l], wherein
t he conpound shows a diffraction pattern having two
broad peaks of which 20 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
u3|Eg.a CuKa spectrum the ordinate representing a

peak intensity and the absci ssa.representing,an _angl e

, 28her aie Hief SRR T he. Sﬁcwmgp[ag] .e%ﬂ89§ﬁﬁfblh°gt%eak
conpound according to [1], wherein the und s
bgoé’ilffffr?%@m*éhaﬂaats@rm%%@iﬁ@lP\K&“ﬁto% E@gﬁg 9> vaﬂq"l\?o

at the peak top is present in frgqm8 to 1 rom

806 Ct @rIBOLhEnSQA LKAy BRFEr éEFiooﬁl%é?’f@Pﬁ ia% %[k?oa%/ in the
di ffraction measurement using a guKa spectrum the
f@ﬂégﬂﬁ@ﬂrﬁﬁﬁés@ﬂﬁﬁﬁﬂaiﬁeék%rﬁ@ ﬁ%%/é#mmPﬁﬁ‘

absci ssa representing an angle 28 of the diffraction
<Merre. g0BL8Y regardimg. sThEtaMdr gHoLS~ compound

accordin to [11, wherei n the conpound has an at%nic

arr angé Gt at eIsREwWR BRI BEPay SdiFtFLEfonnto 2

pattern of the follow ng graph, in X-ray di ffractj
Wﬂ%ﬁ&ﬁeﬂ@ﬂia&@hﬁga5@uKa°gp&ﬁﬂqﬁﬁne éﬁ?&ﬁqquﬁengtVl'

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.

(0007)

[2]. The amorphous compound according to [11,
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 (11,
wherein the compound shows a diffraction pattern having
two broad peaks of which 26 at the peak top is present
in from 8 to‘lO° and from 16 to 18°, in an X-ray

diffraction pattern in X-ray diffraction measurement



(0009) [5]. The anorphous conmpound according to
any one of [1] to [4], wherein in the formula (1), R
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 represents
a hydrogen atom A nmet hod of rodgC|ng K
umgpno@y%mﬁarumw&m%u%@dénﬁfcrestreﬁ% SFACRECH é’ea
crystal substance having a nelting point of 70 t% 2%%C £
intenhé thoand ate) absciSirrePRICRENRIT R 2R IRS ©
represent each independently a hydrogen atom al kyl
tlye odp tHadaigi ant dig8<ecar bon atons, cycl oal kyl group
having 5 to 8 carbon atons, alkylcycloalkyl group
(ha0Bng 6 to 12 carbon atons, aral kyl group having 7 to
12 carbon atons or phenyl group, R3 each |ndependﬁpﬁly
repreé@htsTaehw@KU@@hOaﬁOMQ&PQHW@Ia@FBEEHﬂﬁn
8 carbon atonms, X represents a single bond, sulfur
wheomior thmmpougrogdpafe heRea tRE e iesengsmgnt state
hydrogen atom al kyl group having 1 to 8 carbon at
sbpwoy Hya kyX - groupsl iHalF agt 5ono Pg tdd BonC it 6RE. )E Olﬁ}owmg
represents an al kyl ene group having 2 to 8 carbon
gatols orm *X DORY- dgrﬂirroa@worleme@s%m%m%n%r HGRE I Gh - HFe
al kyl ene group
spectrum.



having 1 to 8 carbon atons, and * represents bondi ng
to the oxygen side.), either one of Y and Z represents
a hydroxyl group, al koxy group having 1 to 8 carbon
atons or aral kyl oxy group having 7 to 12 carbon at ons,
and anot her one represents a hydrogen atom or al kyl
group having 1 to 8 carbon atons.) is nelted by
heating at a tenperature of not |ower than the nelting

ppint, ‘and a  second step in which |the nelted substance
optained in the first step istcoolled and solidified.
(p010) [7]. A polynerystalyilizer conprising

t he anor phous conmpound as desgribgd in any one of [1]
th [5]. - [8]. A polynet conposition conprising
the polynmer stabilizer as desgribgd in [7], a
hydrocarbon solvent and a pofyner.} s [9]. A

ngt hod of producing a pol yngr conposition, conprising
ajfirst step in which the | ymer stabilizer as
déscribed in [7] is dissol®ed in hydr ocar bon sol vent
apd a .second step in which3¥the dislsol ved substance

0

pt ai ned in the first stepggis conpounded in a pol yner.
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(0009)

[5]. The amorphous compound according to any one
of [1] to [4], wherein in the formula (1), Ri, Rz and
Rs represent a t-butyl group, R3 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.



[10]. The nethod of producing a pol yner conposition
according to [9], wherein the polyner is a

t hernopl astic polymer. Brief Explanation of Draw ngs
[Fig. 1] Fig. 1 is a view show ng an
endotherm c pattern in differential scanning
calorinmetry using DSC. It is a view show ng an

anor phous atom ¢ arrarn

{ at t
E:ont ail R a%r%%HhBQaQ erP %%l%ﬂgﬁiﬁl tn"’i%g%% %%Eg‘w)undr
h
C@F‘\‘H]?Ja%;t’l’lan pgt]tresrqw ?Eegisﬁgy\&&e%r?a%%gg' %@&Slﬁ%\:ﬁnce

SED s i T BRBLSCAL M & Sr T ANGonBAL St B EAR!2

be confirned. (0012) [Fig. 3] F|g 3|saV|ew
Rowi ng an endothermc pattern in differenti al
scanning calorinmetry using DSC. It is a view showi ng a
crystal Lfme atom ¢ arrangenent state

R,

o\ Re
Rs X P—0O—A —Q»Y
Rs /
Rz—gz::iz——o z Rs
R4

(wherein, Ry, R,, 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, 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(Rgs)- group (here, R¢ 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



since this pattern contains one point sharp peak at
the nelting point. (0013) [Fig. 4] Fig. 4 is a
view showing an X-ray diffraction pattern in X-ray
di ffraction neasurenment using a CuKa spectrum It is a
view showing a crystalline atom c arrangement state,
s;nce ths pat}e{n contains a sharp diffraction peak
at each crysta attice plane. Enbodinents for
hgdiroyiilg TaeuPhe allikRet i%ﬁou?oble’)lng T ?h% SREFSHb BT oS
compound of the present invention (hereipafter,
orebarrldty t 0xds SR rieseht d afoishos CORPBING o Ssond

cases) is represented by the formul a él%:
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 point, and a second step in which the
melted substance obtained in the first step is cooled
and solidified.

(0010)

[7]1. A polymer stabilizer comprising the
amorphous compound as described in any one of [1] to
[57.

[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
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 [9], wherein the polymer is a

thermoplastic polymer.



(wherein, R1, 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
Bﬁt@ﬁs%xﬁlﬁﬁﬁ‘@k@ﬁt@f’y g_Bond sul fur atomor -

CH(R6) - group (here, R6 represents a hydrogen atom
[BLRyY! 1droup having 1 to 8 carbon atons or cycloalkyl -

10 - group having 5 to 8 carbon atons. Are rese
an alkK{Bend growp WaSVn§n2Wia'B Xar BBA §#§ﬁ§”o fe¥n
- COR7- group SR? represents_a single bond or alkyl%
1grdu§ﬂﬁﬁﬁm®l§ t§Q§Qﬁ#%%nC%@8ﬁémé%ﬁﬂ*u?éﬁge t is

bonding to the oxygen side.), either one of Y a
ar spess @it e A0y 8RO TR BARS  8lHSAF g’?‘%ﬁﬁnﬂﬁ%eﬁ’g} f"c%te
8 carbon atons or aral kyl oxy group haV|ng 7.to 12
staceort hat DnRa t 46 T He? 1 Bhe ar HFHFERMPEK APdRSFEF
atom or al kyl group having 1 to 8 carbon atons.) and
trhesidriper at ure showi ng an endot hermi ¢ peak by
differential scanning calorinetry (DSC) is 40 to 80C
(88d It)he solution rate into n-hexane at 25C in the
followi ng test systemis 1.5 ng/sec or nore.
[Fi@ pod ymer stabilizer of the present invention

(hereinafter, referred to as the inventive gﬁl¥ner,
st abi Fiigler 4 i SofeVéa¥eHNTHRGI AS the PF edehf raction

amor phous conpound,  <Test systemre ardln% sol ution
pedtteern 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 diffraction

pattern in X-ray diffraction measurement using a CuKua

spectrum. It is a view showing a crystalline atomic



At 25C, 1 g of a specinen is charged into a vesse
containing 50 g of n-hexane (capacity: 100 m, outer
di aneter: 55 mm height: 70 m, a 38 nmdianeter fan
type stirring blade is rotated at a revolution of 100
rpm and tinme until dissolution of the specinen is
nmeasured. (0015) In the fornula (1) R, R2,

R4 and R5 represent each independent dr oge
A HMYSRPRY oy havPRG fr}}bg EE ﬁéiod?v]% PAE"a sharp
cycl oal kyl group having 5 to 8 carbon_ atons
d%gﬂyﬁéyépémﬂaﬂkg?BuEaRQHQﬁY%ﬁ?g 22t5&ﬂﬁnp%?8ﬁs
aral kyl group having 7 to 12 carbon atonms or phenyl
group Rl, R2 and R4 represent preferably an al kyl
roup haV|ng 1 to 8 carbon_atons, cycl oal kyl group
i aRes tsy @?a@%ﬁﬁY%W%@MMI gr oup
haV|ng 6 to 12 carbon atons, and R5 represents
(QPeferably a hydrogen atom al kyl group haV|ng 1to 8

carbon atons or cycl oal kyl grou haV|n 5 to 8 carbon
at onsl N¢HeRBO TRRANR e%OIBPOPH% f{z)ﬁ %ngﬁsﬁg\H r?dl‘ie]il%lgn
carbon atons include a nethyl roup, %
(mpE 6 fgresun, r?fﬁﬁféﬁ;ﬂ o o, Heb@trﬁ @gf?{‘bu%m By
group, sec-butyl group, t-butyl group, ent
competyid gribupome- Géﬁﬁsgrbﬁprgﬁﬁg qﬁéh&%y xﬁrﬁﬁfﬁbla
Exanpl es of the cycl oal kyl group having 5 to 8 carbon
(Rt ens include a cycl opentyl group, cyclohexyl group,
cycl oheptyl group and cycl ooctyl group. Exanples of

t he al kyttycl oal kyl group having 6 to 12 carbon atons
i ncl/edé, a 1-net hyl cycl opentyl group,
i cy@| ohexyl group apd

- propyl cyclohé&xyl group. Exanples of the
&al kyll group_havi ng 12 carbo atons include a
benzyl ><group, 5??@? ny groupﬂé
a, aehs théyéenzyl groap-\ (0016) Rl and R4

‘ eferably A t-akkyl group such as a t-butyl
-pentyl group, t-octyl group and the |ike, a
cycl ohe %I group or 1-nmethyl cycl ohexyl group, and R2
represents preferably an aIkyI group having 1 to 5

E%Q%%V?fgngu; 2jr. 3V0ﬁ§g§t %ﬁﬁ théloggouPlbutyl
g@%‘g’% ko) %P%%@?%Pa%ﬁﬁa P GreE Hagipyre v

%%t BRE. o hn 1o TRt B4R B 4, Barpon
B TS0 Bl U
eGP 9040 L U HEoGRGPr {6 PRET R 20t B

phenyl group, Rz 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_



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 R, R2, R4, R5 and the |like are
menti oned. R3 represents preferably a hydrogen atom or
al kyl group having 1 to 5 carbon atons, nore
preferably a hydrogen atom or methyl group. (0018) X
grepredensng §i hgl & boadboBubft@msatlomdrrepremerg)s an
group (here, R6 represents a hydrogen atom al kyl
agkguertavgngup he v roarbohoaBorrs rorwyat eapkpir grdu@R7 ~
having 5 to 8 carbon atons.). Here, as the al kyl group
glhawimg(R; t peBreachdrs ad osbngie tirndyer oal Kyl egreouproup
having 5 to 8 carbon atons represented by R6, for
hexdnpd el abk$l cgmings, atyokealdnd Yroepseasdtishdngeng to
as exenmplified for R, R2, R4, R5 are nentioned. X
thepreesgmes phekenablgithsicngng ohdY andethylegizesents a
group, or a nethylene group substituted with a nethyl
hgrdoups y Bt §ybugr, owd, ke pr gpylupgrieupi ng - pr spyl8 gratpon atoms
n- butyl group, i-butyl group, t-butyl group or the
ol kera10918ky groupA hepiesent sanlal kgkbre grtoups, and
having 2 to 8 carbon atons or *-COR7- group (R7
amertesend s ea reipry seoadaoh val kod @mea gpoue thavi kgl 19reup
8 carbon atons, and * represents bonding to the oxygen
hsivdeng naneby 8 keaxbaory etoascar bonyl to oxygen of a
phosphite).). Here, exanples of the al kyl ene group
haxd ngh@ tem@ecarthore asbow ingelardeemAoehbyindise REdDYPLY
propyl ene group, butylene group, pentanethylene group,
dieeree hyli ele sgraoupi ngctatsihyheheygridgg,) is 40 to 80°C
2,2-dimethyl 1, 3-propyl ene group and the like,
goreefehabby la tpraopyt @he dndup.nExanphes agt 2heC al RykEége
group having 1 to 8 carbon atons represented by R7
fioicl odéng ety | snetgmodys, lethymeneegr dp NPFdpyl ene
group, butylene group, pentanethylene group, . ,
hexanéitty | eokygeoups t adet bheekylodnd g oppesent invention
2, 2-di met hyl-1, 3-propyl ene group and the |jke. R7
(represontfs eprefretdryed dingle gbﬁd igw edtthyY @ nkC 4 YBIGT.

stabilizer in some cases) contains the present
amorphous compound.
<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 time until dissolution of the specimen is
measured.

(0015)

._11._



(0020) Ei ther one of Y and Z represents a

hydr oxyl group, al koxy group having 1 to 8 carbon

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

and anot her one represents a hydrogen atom or al kyl

group having 1 to 8 carbon atons. Here, as the al kyl

group having 1 to 8 carbon atons, for exanple, alkyl
groups as exenplified for RlL, R2, R4 and R5 are

ment i dmedch@sfohmudiakoid) grBup Ravi g 121@ Bs ciepaesent
atons, for exanple, alkoxy groups having the sane

ead Ky | ipdepieoieast 1 hat bfydrvg e kytogr oap Kislvi gwgoupt baging
carbon atons as exenplified for Rl, R2r R4 and R5 and

1t heo | 8 ke aanbe mertt daed cyAs adiek nt abkplpxyrairioup hationd

7 to 12 carbon atons, for exanple, aral kyl oxy groups
denibog thliemsane hkkyEypdrtdldny hsgrhap dfawieg abkyp 12
group having 1 to 8 carbon atonms as exenplified for
RIrb&Ar aRbrend RbBa dkg 1t lerdukehav éngent itanedk ¢@0Rop atoms
Exanpl es of the present anorphous conpound i ncl ude

& [Bhé8ytl- mnolp 4- Bdr oRy- Bnd Ry represent preferably an
nmet hyl phenyl ) propoxy] -2, 4,8, 10-tetra-t-

alityl diglveng] chdt{dg312]tai dkaphosphepitoms, cycloalkyl
. 6-[3-(3,5-di-t-butyl-4-hydroxyphenyl) propoxy]-2, 4,8, 10
gretpahbiuty | di bens[ ¢afddn 3z 2pusorapldsphepyaloalkyl
6-[3-(3,5-di -tbutyl-4-hydroxyphenyl) propoxY] -4, 8-di-t-
dmvyp- Ba¥dng 6 to 12 carbon atoms, and Rs represents
di met hyl - 12H di benz[ d, g] [ 1, 3, 2] di oxaphosphoci n, 6-] 3-

K Be Bediabtl- b yHydx hgemoatpirenYa ) pydpicerodoxiyd v4ng- di -to 8
-butyl -2, 10- di net hyl - 12H

ahh benp| é,tgjrisl, Sy 2t dicdxapdhosbhecpnpamd wieg | Pkeo Bogzbon
The present anorphous conpound i ncludes, preferably,

Bt pBs(. 3- Helyet,ylephyeexpf5-the alkyl group having 1 to 8
nmet hyl phenyl ) propoxy] - 2, 4, 8, 10-tetra-t but yl di benz[ d, f]
¢arBop] ditoxephosphegien,a thethys, 9z oswibsteplREl ofrofwe®, n-
formula (1) in which RL, R2 and R4 represent a t-butyl
proppl R¥ @l Zirppresentgeohpdr sgdntatlbongr®Bp, i-butyl
represents a nethyl group, A represents a propyl ene
group, Xaepheseht roW ngrebBoNd &FPWPr egrﬁgéﬁtySl‘agroup,
hydr oxy group,
B-PeLy3, BRRUR - bt PEtAIhyaF oRYpRESY 1) TR EpBX YR XY 14 9 awr -
-tetra-t-butyldibenz[d,f%#l 3, 2] di oxaphosphepi n, that
Fxang lamst hnekeof YO F B YIl GTORP N7 WHRghOREC 2, Cqubon
and RS represent a t-butyl group, R3 and Z represent a
AYERSgeM Gt bR A FIFIERIREYA FEOMH ey GEBAEXYYX group,
represents a single bond and Y represents a hydrox

y
G¥ Sk eRfy } heT PiRe aNFheC YE LRBRT YA phidRs conpBBAgS ©f
the alkylcycloalkyl 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, o-methylbenzyl group and

o,o-dimethylbenzyl group.

._12__



i ncl udes, nore preferably,

6-[3-(3-t-butyl-4-hydroxy-5-

nmet hyl phenyl ) propoxy] - 2, 4, 8, 10-tetra-t but yl di benz[ d, f]
[1, 3, 2] di oxaphosphepin. (0023) In the present

anor phous conpound, the tenperature show ng an

endot herm ¢ peak by differential scanning calorinetry
(DSC) is 40 to 80C. In the present anorphous conpound,
(bkéd ol ution rate is preferably 1.5 ng/sec or nore and

9 ng/sec or less, nore preferably 3 ng/sec or nore and

8 ng/ Bec aod |Rassrepnestadt wysfentbeégaraditmg oy bt BsaUP
rate"” in which, at 25C, 1 g of a specinen is charged
surto s vassebutort aj nowg, 50 ~geaft it hexane  ( dapei Yy group
100 M, outer dianmeter: 55 mm height: 70 nm, a 38 mMm
agicarsierlian, t wewtlohernylbloateip sor ol amed hatl gyclohexyl
revolution of 100 rpm and tine until dissolution of
gtthaispeshden, i saeasseets pretfrwrgybgenn adkent i BAOUP
"until dissolution of a speci nen" neans "until
hiaivciapabi | £by Sofcaxiseml atomsi rsmath ons of geitiyl group,

di spersion of a specinmen”. (0024) The present
e pheusupenpeuntopnt| gdesip f or-exanplle o bzt anceytyl
having an atom c arrangenent state shown by the X-ray
gdidfp act -bntdt teroupn Beg-bitinl Xgreap ditf-finaey i oaroup,
nmeasur enent using a CuKa spectrum and the |ike.
t-pentyl group and the like, more preferably a methyl

group, t-butyl group or t-pentyl group. Rs represents
preferably a hydrogen atom, oOr 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)

Rz 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 Rz, alkyl groups as
exemplified for Ri, Rz, R4, 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_



Fig. 2 shows a result of X-ray diffraction nmeasurenent

in which the ordinate represents a peak intensity and

t he absci ssa represents an angle 20 of the diffraction
l'ine, and exanpl es of the present anorphous conpound

i ncl ude preferably anorphous substances show ng a
~diffraction pattern having two broad peaks of which 20

at the peak top is present in from8 to 11 and from 16
CHORE9.- Myreupr éherahl \Rarenepoaeendre anbyghogsn atom,
substances showing a diffraction pattern having two
abkgdd qpeaks bavimichl 200 a8 thebpealketopsi srprasdmalhyl
from8 to 10 and from 16 to 18. The term "broad peak"”
gpeans Hhatnghé hasel ofathenpedlortsas) a Mareunewi dhle cflkyl
at least 8 on the 2T -axis. (0025) Exanpl es of
gkbapshapein§ Lhe préeseantbanveplooss aodpbbed ciyed]adekyl
plate, fine powder, pellet, granule, tablet,
gappioXiarat g spherce, 8 approxhmattenent sphesen tiddakey ad, for
the like, preferably approximate sphere or approxi mate
chemipsipher 8l kYhe sizepof thelprdsgnt anopplsous:cdnpouhike
is not particularly restricted, and its particle size
akss exfailp BExanpke f @bori, IRy R, aBeutate nmegnbionke. X

i ke, preferably about 2 mmto about 5 nm and its
rhpirgiientss pok fexaipl g, aabdnigle ond, aboue thyignergroup,
the like, preferably about 1 mmto about 3 mm The
oweisghie peylene parduc! subktikepr@dsent hampmEhdusl group,
conmpound is not particularly restricted, and it is,
eftdry 1 exaopbe, nalpotp ¢l ngroapabdutp 26pwg. oEweitharanessyl

of the present anorphous conpound is not particularly
. giresip i ct edutyid grous, tebuddnplecupbout th®E N ike.

about 30 N. (0026)
(0019)

A represents an alkylene group having 2 to 8
carbon atoms or *-COR;- group (Ry repreéents 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 R; include a

methylene group, ethylene group, propylene group,

_14_



When the shape of the present anorphous conmpound is
plate, it can also be pulverized to give flakes, if
necessary. (0027) As the method of producing

t he present anorphous conpound, there is nentioned,

for exanple, a production nethod conprising a first

step in which a crystal substance having a nelting

point of 70 to 220C, preferably 100 to 140C of the
bhayhgree (d¥oup, (EhetanathrienRe 9 RAUAnd RE IR bARS
each independently a hydrogen atom al kyl grou havin%
grotp 8 @atbmﬁumyﬁﬁmecgcb@@bkﬂ,%ﬂ@ﬂ@eﬁgmhﬂ}r 1rgprylene
carbon atons, al kyl cycl oal kyl group having 6 to 12
granhpremdombe drigtkyl Ry oupphaviend s pecigrekdborr single
atons or phenyl group, R3 each independently
bioeyt esené s hy lleyrdy ogepupt om or al Kyl group having 1 to

8 carbon atons, X represents a single bond, sulfur
(@odpr - CH(R6)- group (here, R6 represents a

hydrogen atom al kyl group having 1 to 8 carbon atons

or cy®icdldyl ogeoodE Wavamdg 5 repgecmibon at BirslroxyA
represents an al kyl ene group having 2 to 8 carbon
gataans, oal ko3RG rgupupafAna epriesedt sagbsithgl €OBBNnA Tor

al kyl ene group having 1 to 8 carbon atons, and *
arenl eskoky homdimghtvinkge Toxyyeh? scdebpn et ¢mes  opddof

Y and Z represents a hydroxyl group, al koxy group
dreoingrlone & aarboanasoms fordaeatkykdopm geoupl ki §F oup
7 to 12 carbon atons, and another one represents a

Hyndtoged atcorf oraabkyl agrasup- hdld hgy, 1aso t&ecablonl group
atons.)

having 1 to 8 carbon atoms, for_example, alkyl groups
as exemplified for R;, Rz, 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, Rs 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 Ri, Rz, Rg and Rs
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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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 nay be nelted by

heating at a tenperature of not |ower than t ting,
bprMthﬁmZ{@eﬁﬁé&ﬁin%ﬂ%¥°ﬁ6PWQ§RﬁeRh%n ?ﬁggégﬂﬁérgl_t_

poi nt" neans a tenperature of, for exa fron1about
bupge 4o RHSUe X TPOE k) P ¥ PROKYR S 2 &e@g‘fabw trerdm

about 130C to about 230C, or the like. (0029)
buf vilies bewohd  §1dg 0F, 2 hel preRBASRIEREEhod df the S-di-t-

present anorphous conpound, the nelted substance
bolbtydi-ech ¥ Ar phe phiamst )s@égpﬁﬁy]bérc%oqibataﬁaltyl 2,10-

solidified, and the tenperature and the tine
digeditiyg* 1 2 Hcbadens bd, ek ahpie 2 1&%%@?%@#@%n ab®ut 3~
50C or lower and a tine of about 10 seconds or nore

(Br, &f-at bt yba tydnpertag &F ex 5P herohh JabeaP 10e vde *about - 408l -t~

and a tinme of about 15 seconds or nore and about 2
buitnut €3, bP-Hégethiwkelpheferably a tenperature of from
about 10C to about 30C and a tine of from about 15
dédeoraibdi o] dBo@, 2] ¢ puephos@iBryin and theapin e’ of
the nethod of cooling and solidifying the nelted

(it lance obtained in the first step include a nethod
in which the nelted substance obtained in the first
step ﬂ%ﬁ%ﬂﬁ@?@@nﬁra@KUﬁﬁéﬁu%ncamééﬁﬁﬁﬁ heat udgEhange
plate (for exa a sheet made of a netal such as
potedf et @b Vst el ah@i Ehburtide)4 ~RYHEPKIT I which the
nmel ted substance obtained in the first step is dropped
martloy EpbPaY Ma P oK Y poér ‘sl vEhT L e TREod i n whi ch
the nelted substance obtained in the first step is

kovny 1 dibesizyl x| Lled s A3 ox aRpPERDERIN  dret 1S, a

substance of the formula (1) in which Ri, Rz and Ry
represent a t-butyl group, R; 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 R;, Rz, Rs and Rjs
represent a t-butyl group, Rz 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
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the |ike. Exanpl es of the nethod of dropping a

nel t ed substance include a nethod of dropping froma

dr oppi ng tube, specifically, a method in which a

nmelted substance is filled in a rolldrop node

granul ator, rotoform node granulator or the |ike

bef ore droppi ng. Here, the rolldrop node

granul ator is usually a granul ator having a rgt tion
idebdgs/h ee Be opseticgir g havilsg @*@%&Ehfém i'%Xﬂ%%Y‘S"
a nelted substance is scraped by the |eading edge of
mehb yprdjesy 1 barored e nki 8 ed Ostisstwce i s dr opped

onto a heat exchange plate by the action of
butptldifagat [fefdd lobtad HRHOBFPIGSRIDNLBf the rotation
drum and/ or gravity force. The rot of or m node
(gPa@’l ator is usually a granul ator having a

cylindrical part, the cylindrical part having a pore

t hr ough whiec hp ze feh t e dMOFIPIIAHT eCPEPPIEE v e ¥ nt 0 t he
inside of the cylindrical part, and having a nechanism |,
tempsiiatut desheiniow sabseades ermyopped ki Pomdinet poeatial
onto a heat exchange plate. In particul ar
sdeoppimy byl ohd medtnf of REFbdd sgréhufat 8P s In the

pr ef er abl e. For adjusting the weight per ope
paesef aherphvert | venpaBRphod & ohPdlRd OFo & tfest Fed
value in the nethod of dropping a nelted substance
plrredia mallt gppi- g MAbseCi 0r AP Ufe Fed nPsEOBISES g tRES/
anmount of dropping of the nelted substance froma
merep e ngf eubb livs T ony f BEFe@ e BYuRBEi fg NS UpePtulss:
of the dropping tube, the viscosity of the nmelted,
isub¥testes yanen eegakeingpas@ ¥y eaPny rate 't g cakdchy at
the rolldrop node granulator, it may he pernissibli
A anbudt o6f & P eRLPed debstmEsedcratéd Dy’ thee

| eadi ng edge of a projection is controlled, and in the
csaster bhinge SotDfoF N mbBe&agranifaPer ity ndllf gal, outer

perm ssible that the amunt of droppig% of the rreltedf
ke hnce Poomwy drepphig titbePsr contioe pymeter tan

regul ating the size of the pore, the viscosjty, of t

1€ 8t EBRE ARl AARd 1EhE GUAKESS 2T 3 TefR {bbPBg 6% 100
heat exchange plate" includes, . for %xggyle a _heat .
iehange plife Wt abobl SEe kbt 38BuP T5GE S SREFHIER 1Y
nmenti oned are a stainless steel belt coqtrqyled 19 1ution
R YBAL LEmpeldt (e RIS GATer THIRP T hBDY i k&P 5t At AP 84S
steel belt controlled to given,te erat.ure with cold,

&k ra afigeia@ g kemeanst ai SPEEP AN Hr B L oRt r SFEET

to glven Lenperature,%tgﬂtmater.and the like, .a _,

aonf hreed iqreePt pPatd $RFFRAO0 i vert Y eRpEFE ur e
with cold air and the like. It is preferable that the
P@%8)of the heat exchange plate onto which a nelted

Substqﬂgg b%eggﬁﬁxgkégp gg%t%o é%@%é 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.
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The content of the present anorphous conpound in the
i nventive polynmer stabilizer is usually about 1 wt % or
nore, preferably about 75 wt % or nore, nore preferably
about 85 wt% or nore and further nore preferably about
95 V\lt%(gl%r DI &, oWt o §RACt+ t 85t e rtent adli dfrwaet isin t he
i nventive polyner stabilizer. The inventive pol ymer

stabillzg have-R €ael @fitdDhatbe rpmesentn aADEp Rk
m@aﬁp%%raséF”%‘o W%  (0032) The inventivg o4 of
.pal yrmer . stahid i DBY Q@Y Al Fepatiseus sadath t A8 € o
lﬁ%ﬁhﬁh%? %&gLﬁ %ng tﬁe effect of the present
Lnvent Een., .« 4 Exanplesy of xsupheaddif i vbe prelariet
tﬁ??en%ﬁ%%ﬁ%xﬁ%&n%s sich as
n- oct adecy - 3-( 45 hydr @i &- Pirettoutal pheapbyphopt Dnat
aé“c(ﬁ%ﬁ?f‘r%]cpog‘u‘éﬁ’ug {0 550) g 6-
di-t-butyl-4-et hylphenpl £ pRELIiRG pod bt eB@Chaving two
S(‘&%%&BP%%?%%Y’E%{ ). 2, 2-thio-diethyl ene-bis-[3-(3,5-
di -t-butyl-4-hyd eryl Jprepiconsd £k Coel tisngpposant 1n
1%%??8rpﬁ¥b %r?? %3?¥2?hylene gl ycol -bis-[3-(3-t-butyl-
- net hy1- 4- hydr p?egy,k)pgoeioomag‘e] (mekei pgedsimmb¥s
B‘”ng) ,l‘%, g¥bi gf&z” 3-(3-1t - but y1- 4- hydr oxy- 5-
met hyl phenyl ) propi OX¥} shokth meé b Yeeidwilig 22 4, 8, 10
meP@%{%ﬁ%&g%%?g%@k’ undecane (nelting point 110 to " 26
3 ent ae |ty hhethaKitsdSd-hBoadlipdabut 9f- #hic
%9/%95@%%%%61?- :)tlrj{)ép% onatel (nelting point 110 to . L6
1300, 2-t-hu - 6-{ 35} hhyl-2n hydoax B 5o 10° and from
ﬁgt%%V%é%%?%)Eﬁhé;%S?pﬁenYl acrylate (nelting point
130 hi.ghe n d k" ns that the base of the peak
59y %8?;2 h?x’g%o%?%, 576 =€ pent yl phenyl ) et hyI1-4, 6-di - t-p
gat YhpheRYhuac inikbahe of( Bel fliergtpdintonl 19 20 —axis.
1,3,5-trimethyl-2,4,6-tri5(3, 5-
di -t-butyl-4-hydroxybenzyl)benzene (nelting point 240
to 245C), tris(3,5-di-t-butyl-4-hydroxybenzyl)
ix3yahurate (nelting point 218 to 223C), 1,3, 5-
tris(4-t-buty1-3-hydroxy-2,6-dinetgglbenzyl)-1,3,5-
triazi me@2pgles( bH 3 SHrhepicoret (FRPt PAE PO ht 2R8F RO U S
162C), 2,2'-nmethyl enebi s(6-t-butyl-4-methyl phenol)
(@i ongdpdinrludecrde i ghbipe P ddut yPrddifdbi sgeanule,
t-butyl - 3-net hyl phenol ) (nelting point 209C or |
Hiafhke¥, 4pproinivbis(GnheueylapRreRimnphendiomisphere,
(melting point 160C or higher) and the Iike,
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 2 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 is, for
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(0033) sul fur antioxidants, such as
di - n-dodecyl 3,3'- thiodipropionate (nelting point 40
to 42C), di-ntetradecyl 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) phosphor us anti oxi dants, such
exgmprlies( 22B0HE - tlbﬁt%lltﬁ?]eﬁ?P)ltp@ésﬂ}ﬁ te Tl RrAGDESISNEOL
183 to 187C), - 25 -
thiesExramentt aBEEPNSHENyE PBEALAST ithri @ bl PéFﬁH&éJplrﬁlf%Y
(melting point 160 to 180C), bis(2,6-di-t-buty
r getthyil predy | ppentiderya hr f o5l eéﬁ%ﬂﬂ@h.@%@pﬁfeﬂ{q rﬂg to about
poi nt 237 to 238C),
30i 8(-2, 4-di cunyl phenyl ) pent aeryt hritol di phosphite
(Srrel ting point 221 to 2300,
(D8t2raki s( 2, 4- di -t - butyl pheny1l) -4, 4' - bi phenyl ene
di phosghoni te (nelting point 75 to 90C),
bi s[ 2Waedi tthebmlyqpe ofetthg ) pheAfnre A rPhoYshicoapound
(melting point 89 to 92C) and the |ike, (0035)
i mdertedl, abtneaantd loxe daat @ulém:wa%dbtg(glz@a flakes, if
tetramet hyl-4-piperidyl) sebacate (nelting point 81 to
ngeesSsPrP. 6, 6-tetramet hyl-4-pi peridyl nethacryl ate
(rmelting point 58C), polY[f6-(1,1,3,3,-
(O&t% Rret hyI butyl )am no-1, 3, 5-tri azi ne- 2, 4-
diyl1{(2, 2 66tetrarrethy14plperldyl)lmno} 1, 6-
hexanﬁﬁh;ﬂ%é{l?’QthGOé tRetednel Agl LoepiRies FApE) |am0|¥d)f]°us
(rreltlng point 100 to 135C) and the Iike, ‘
compoun there is mentioned, for example, a production

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, o\ Re
Rs X P—O—A 1)
Ra /
R2 O Z R5
Rq

(wherein, Ri, Rz, Rs 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
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(0036) ultravi ol et absorbers, such as
2- hydr oxy-4-noctyl oxy benzophenone (nelting point 45C
or higher), 2-(2H benzotriazol-2-yl)-4,6-di-t-pentyl
phenol (nelting point 77C or higher), 2-[4,6-bis(2,4-
di met hyl phenyl1) -1, 3, 5-triazin-2-y1]-5-(octyl oxy) phenol
(nmelting point 87 to 89C), 2-(2-hydroxy-5-
nmet hyl phenyl ) benzotri azole (nmelting point 1270, 2-(3-
pheputly 1920 Updr Sry S ¢t WY P FREMPONEL X T BPEFEFFtS i 2azol
e (nmelting point 137C), 2,4-di-t-butyl phenyl
hydrafien bat I 2xhyadk ey beros@ & 3erEi hgthoitnhtcan2ey
and the like, (0037) nucleat.i ngD agents, such as Na salt
agomE, MaphERAESRES fanféngdicd PM saptlfur atom or -

CH(Rg ) ~ group (here, R¢ represents a hydrogen atom,
alkyl group having 1 to 8 carbon atoms or cyéloalkyl
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.)

is melted by heating at a temperature 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.

(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 ?oint” means a temperature

of, for example, from about 120°C to about 270°C, or
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of a- naphthal enesul fonic acid, Ca salt of a-
napht hal enesul f oni ¢ aci d,

the like, preferably, from about 130°C to about 230°C,
or the 1like.
(0029)

In the second step of the production method of
the present amorphous compound, the melted substance
obtained in the first step may be cooled and
solidified, and the temperature and the time of
“cooling” include, for example, a temperature of about
50°C or lower and a time of about 10 seconds or more,
preferably a temperature of from about 0°C to about
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.

(0030)

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 cooled 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 onto a cooled belt, and
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Al salt of a- naphthal enesul fonic acid, Na salt of
8- am no-

the like.

Examples of the method of dropping a melted
substance include a method of dropping from a dropping
tube, specifically, a method in which a melted
substance is filled in a rolldrop mode granulator,
rotoform mode granulator or the like before dropping.

Here, the rolldrop mode granulator is usually a
granulator having a rotation drum with a projection and
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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napht hal enesul fonic acid, Na salt of benzenesul fonic

acid, My salt of benzenesul fonic acid, Ca salt of

benzenesul fonic acid, A salt of benzenesul fonic acid,

Ca salt of 2,5-dichlorobenzenesul fonic acid, My salt

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

nmxyl enesul fonic acid, My salt of mxylenesulfonic

acid, benzoic acid (nelting point 122C), .
of- itdeprepyt pensS T @e BT elbar WU bR hEP§ 1S

p-t-butyl benzoi c acid, monophenylacetic acid (nelting,
cpoitmo 1770) , bHli peAalebtgcthei @Paytwaet o0bf the dropping

di phenyl acetic acid, Na salt of diphenyl acetic acid,
tw@esa|t1h@fv¢|is§|®§ﬁ;}]§ac@fi’éthm@’l ssppsgpnce, and the

di phenyl acetic acid, Ba'salt of diphenylacetic acid,
1AKkesal tSpefc of phehyivaceilt ctlaei 82 sphefy|dieret YL deer qnode
acid, Li salt of
granulator, it may be permissible the amount of the
melted substance scraped by the leading edge of a
projection is controlled, and in the case of the
rotoform mode granulator, it may be permissible that
the amount of dropping of the melted substance from a
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. Specifically 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 is
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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i met hyl acetic acid, Na salt of phenyl di met hyl acetic

a?id, My salt of phenyl di et hyl acetic acid, Ca salt
0

the inventive polymer stabilizer is usually about 1 wt%
or more, preferably about 75 wt% or more, more
preferably about 85 wt% or more and further more
preferably about 95 wt% or more, wit respect to the
total amount of the inventive polymer stabilizer. The
inventive polymer stabilizer may have a content of the
present amorphous compound of 100 wt%.

(0032)

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] (melting point 76
to 79°C), 3,9-bis[2-{3-(3-t-butyl-4-hydroxy-5-
methylphenyl)propionyloxy}-1,1-dimethylethyl]-2,4,8,10-
tetraoxaspiro[5°5]undecane (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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phenyl di met hyl acetic acid, Ba salt of

methylbenzyl)-4-methylphenyl acrylate (melting point
130°C or higher), 2-[1-(2-hydroxy-3,5-di-t-
.pentylphenyl)ethyl]—4,6~di~t—pentylphenyl acrylate
(melting point 119°C), 1,3,5-trimethyl-2,4,6-tris(3,5-
di-t-butyl-4-hydroxybenzyl)benzene (melting point 240
to 245°C), tris(3,5-di-t-butyl-4-hydroxybenzyl)
isocyanurate (melting point 218 to 223°Cc)y, 1,3,5~
tris(4—t—butyl~3—hydroxy—2,6—dimethylbenzyl)—1,3,5—
triazine-2,4,6-(1H,3H,5H)-trione (melting point 159 to
162°C), 2,2’—methylenebis(6—t—butyl—4—methylphenol)
(melting point 128°C or higher), 4,4" -butylidenebis (6-
t-butyl-3-methylphenol) (melting point 2039°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-
dodecylthiépropionate) (melting point about 46°C) and
the like,
(0034)

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

butylphenyl) phosphite (melting point 183 to i87°cC),
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phenyl di met hyl acetic acid, My salt of phthalic acid,
sebacic acid, Al salt of sebacic acid, sebacic acid,Li
salt of sebacic acid, Na salt of sebacic acid, My salt
of sebacic acid,Ca salt of

bis(2,4-di-t-butylphenyl)pentaerythritol diphosphite
(melting point 160 to 180°C), bis(2,6-di-t-butyl-4-
methylphenyl)pentaerythritol diphosphite (melting point
237 to 238°C), bis(2,4-dicumylphenyl)pentaerythritol
diphosphite (melting point 221 to 230°C), tetrakis(2,4-
di-t-butylphenyl)-4,4’ -biphenylene diphosphonite
(melting point 75 to 90°C), bis[2,4-di-t-butyl(6-
methyl)phenyl]lethyl phosphite (melting point 89 to
92°C) and the like,
(0035)

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), poly[{6-(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-
Qctyloxy 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)—l,B,5—triazin—2—yl]—5—(octyloxy)phenol

(melting point 87 to 89°C), 2~(2-hydroxy-5-
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- 28 - - 28 - succinic acid (nelting point 185C), Li
salt of succinic acid, Na salt of succinic acid, M
salt of succinic acid, Ca salt of succinic acid, Ba
salt of succinic acid, glutaric acid (nelting point 95
to 99C), Li salt of glutaric acid, Na salt of glutaric
acid, My salt of glutaric acid, Ca salt of glutaric
acid, Ba salt of glutaric acid, adipic acid (nelting
mebhitl PhEN Y b) REBEPLrd@R? e ABRAL NI RPN Lédb&rlic 27 (3-
acid, Na salt of suberic acid, Ng salt of suberic ,
t abligy 12 SJay drokysdbard thukPienga Jsal 1t osnbenizotriazole
aci d, di phenyl phosphinic acid (nelting point 193 to_,
(mebCind irehnt &87di0heny| phedphiriut BePleINe Salt~bF~t-
di phenyl phosphinic acid, K salt of diphen¥l hosphi ni c
batyd, 4Ch wart exgbedizsivdrsy | PAOSBRING X E, &/§°§a\| tangt the
di phenyl phosphi nic acid, Al salt of diphenyl phosphinic
laked, Li salt of 4,4'-dichlorodi phenyl phosphinic acid,
Na salt of 4,4'-dinethyldi phenyl phosphinic acid,
(@0gdpht hyl phosphinic acid, Li salt of
di napht hyl phosphi nic acid, Na salt of
di naphuhylephidsphi agenasid sugp saft Nef salt of o-
di napht hyl phosphinic acid, Ca salt of
ndichapta hshphodpiniic aeid, Ko sakt L a-
di napht hyl phosphi nic acid, and the |like, (0038) netal
nspdapd abenasnildgnfia tachdi dCrets@ Ll saP£sAsuch as
cal cium stearate, hydrotalcite, (0039)
naphthalenesulfonic acid, Al salt of a-

naphthalenesulfonic acid, Na salt of 8-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 salt of diphenylacetic
acid, Ca salt of diphenylacetic acid, Ba salt of
diphenylacetic acid, Al salt of diphenylacetic acid,

phenyldimethylacetic acid, Li salt of
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I norganic or organi c anti-bl ocki ng agents, such as
alumnumsilicate, synthetic silica, natural silica,
zeolite, kaolin, diatomaceous earth and the |iKke,
(0040) pi gnents, such as carbon bl ack, titanium
oxi de, phthal ocyani ne pi gnent, quinacridone pignent,
i soi ndol i none pignment, perylene or perylene pignent,
qui nopht hal one pi gnent, diketopyrrolo-gyrrole pi gnent ,
phieaxald Hee phyfamet ¥ sagddeoflderisat F oA pi gment
benzi m dazol one pigment and the like, (0041)
phlearel ¢ Bnat Hades e siehagsd ddedigbrorbi phenyl , anti nony
tri oxi de, phosphorus-based flane retardant, al um num
pinedriokd tee thyd adet 1 ¢ kecideo4®) salt ofgntistatic
agents, such as quaternary ammonium salt type cationic
phuarfiabd Bme thiyéteaiatel cype ignpisl yaa kt s@iEf act ant, al kyl
phosphat e type anionic surfactant; cationic surfactant
phuoty bdipethyly cat he salid, dromahEyolnideyal ¢ acid,
tertiary amne salt, quaternary amne salt, pyridine
saerd vt cvecadd kel tiRe; parindni k8 8UF) actdntsastiehods
sul fated oil, soap, sulfated ester oil, sulfated am de
soidgimief arisul Ma edadst of saiasiniat egig.cdh@l salt of
sulfate ester salts, alkyl sulfate ester salt, fatty
saviciel by bsdld,orza essalkt o faldyd abphehalcdifbs B3 opaté of
sal t, al kyl benzenesul fonate salt, succinate ester
sut¢ onatceasdld,, photphatce assi@dr (Baltingd Rt Re; to
noni oni ¢ surfactant such as pol yhydric al cohol partial
Fut¢y, abild seslttero £ f gl vy aglicoht 1t hiiRefe@ loxi @8 dddG&ric
fatty acid ethylene oxide adduct, fatty amno or fatty
axid, aMode adtthyd Bnelokiadd addeicd, SPkylagHerdf etHfP&Ere
oxi de adduct, polyhydric alcohol partial fatty acid |
ast@r Behypladiie ki gé uadduct 2 pbfyeribdife 3Feol(medidng
the |ike; anpholgtic surfactants such _as carboxylic

el At dépilvdta vied 37 /) dasstasiel derFe&ri v R Ehet sgeric
(0043)

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 of 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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Lubricants, fillers, plasticizers, processing aids,
foam ng agents, enulsifiers, gloss agents, binders and
the like may also be contained in the - 30 -
i nventive polyner stabilizer. (0044) The
content of various. additives in the inventive pol ynmer
stabilizer is usually about 25 wt% or |ess, preferably
about 15 wt%or | ess, nore preferably about 5 wt % or
disephtfixphespldnit®d amedt otdl SaidurRfof the
i nventive polyner stabilizer. (0045) The pol yner
dé ompdsihy brhofphié it eseht i Neemdldn Pherei nafter,
referred to as present polyner conposition in some
déased)t ephphpAp htimel ¢ nvehdi veIp&adieroSt abi | i zer, a
hydr ocar bon sol vent and a pol yner. Exanpl es of
dti he givtdytphoaphettod a¢idhe Gor st bl yner
conposi tion include (1) a production method
dé owrtdi thngphobphsin st epciid whilciPaHe PAventive pol yner
stabilizer is dissolved in a hydrocarbon solvent, and
da nsaduridy spbpsiph ivhi chache, diadsbl el suBStance
obtained in the first step is conpounded into a

(P63 fer ,

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, quinécridone pigment,
isoindolinone pigment, perylene or perylene pigment,
guinophthalone 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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(2) a production nmethod containing a step of

nmel t - kneadi ng the inventive polyner stabilizer and a
pol ynmer, and ot her methods. (0046) Exanpl es of
t he hydrocarbon solvent to be used in the first step
of the above-described production nethod (1) include
hydr ocar bon sol vents such as pentane, hexane,

cycl opent ane, cycl ohexane %gglthe Iik%. The .

m xi MRk aste 9 3ReRhientinGd bt yHER CECAR Y AP ARYE
hgdrocarbon solvent in the first s%%&'is not nolvt
spakt itolart3t iesia w3 bandr ng Sfet FaveRPPy@mPRoLtytic
pol ymer stabilizer is dissolved in the h droca&boq; .
SE@E@@ﬁ%n%mdaﬂ&Vle%&ﬁﬁRQaFﬁetWRﬁﬂﬁq%%n%SI§H§ actant;

stabilizer is contained in a ratio of 10, to 90 wt%
cakilomiesprerfastend (DiEh ARDBALTHTY M RfeStiVe

pol ymer stabilizer and the hydrocarpbon sol vent. )
sacomdary MRing metliod EREEESEY STHoRe paftiteuldiayernary

restricted, and for exanple, a nethod in which the , .
aiAvents akt pobyrdid istani ¢ F 28R iy aifed FBealH;iiﬁ’ocaa%%ﬁlc
solvent stored in a vessel under. a nitrogen _at nosphere
sand an et byushi erg i hfahBeute 10 $92P0CS Y HEt$OdSPhe T

whi ch a hydrocarbon solvent is added to the inventiyv
opdl,yrexl E2apdl eredetot bd PAed essel fahasr S 1ft r%@gﬁsf

at nrosphere and m xed by stirring at about -10 to 70C,
fand otdkeohetheds. fake ﬁﬁﬁ@gbﬁéitiooﬂiﬁyl sulfgte ester

Regardi ng the conpounding ratio of the inventive
spditymefa st sbildisere Gl aUgdIANATS i fdthe second step of

t he above-descri bed Production nethog 8%) and in ige
alkylnaphthalenesulfonate salt, alkylbenzenesu onate

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,
polyhydric alcohol partial fatty acid ester ethylene
oxide adduct, polyethylene glycol, and the like;
ampholytic surfactants such as carboxylic acid
derivative, imidazoline derivative and the like.
(0043)

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

binders and the like may also be contained in the

_30_.



step of the above-described production nmethod (2), the

i nventive polynmer stabilizer is conpounded so that it

is usually 2 parts by weight or less, preferably 0.01
part by weight or nore and 2 parts by weight or |ess,
nore preferably 0.01 part by weight or nore and 1 part

by weight or less, with respect to 100 parts by wei ght

~of the polyner. (0048) In the production nethod
iplette Y1 eRehtTEd] EerP tbiBBSi-tion, it is preferable

that the polymer is a thernoplastic polyner.

(P€rd&,) the thernoplastic polymer is not particularly
restricted providing it is a comercially available .

r esi nTheng caxeampt eeft Narrdsius megdE 1y&sy prvpyhenenventive
resin such as ethyl ene-propyl ene copolgner and the
pbﬂMmemo$y@bh9ﬁ@ﬁ¥r%%iﬁsyﬁﬁéw(ﬁ?@ﬁﬁy PoMyét I ehfess
(HD-PE), |ow density polyethylene (LD-PE), linear_|ow
pderfsinao ppl gomm YLEDPE) l&%h t Heorpkeyeferably about
nmet hyl pent ene pol yner, ethyl ene-ethyl acryl ate

Scopd yorer Lesshy Ivdrieh vi agpegtettat ece®pbPyadr @mount of the
pol ystyrenes (pol ystyrene such as

ipolep(tpiree hpbdtyreaned t abol yeg&ret hyl st yrene) and t he

i ke; acrylonitrile-styrene copol yner,

(&48 oni tri | ebut adi ene-styrene copol yner, speci al

acrylic rubberacrylonitrile-styrene copolyner, )
acryl 8hiet e eymeghlcomnra i pbl pét eRreg§rénanvention
copol ymer, styrene-butadi ene copol yner and the like),

(e r i maféd rpol st ¢y r efde L opaISy HF 9F BpLe®O L ¥ Br i nat ed
rubber, polyvinyl chloride, polyvinylidene chloride,
amstpest Yipe desigspomet AplSend- VYT aaneokdle copbtyher e
fluorine resin, polyacetal, grafted polyphenyl ene
retlnane F 6staP idol 3pheny| eysrafarenr §giliyent "and a

pol yur et hane, pol yam de, pol yester resin (for exanple,
Asol yee Ryl ene terepht hal ate, pol ybutyl ene terephthal ate
and the like), polycarbonate, polyacryl ate,

pol ystHagrel e poPfetit REPBHCkeCShACHoPJePlietne present
sul fone, aronmatjc, polyester resin, diallyl phthalate

g epBeynerneagitbaR Aesiide, 2- pol ybut adi ene,

pol yi soprene, butadiene/acrylonitrile, copolyner,

Bt hyl 6o bt Ry PORSLHARR yRaE BOGo S Vit AL AR fid 19 fed t P
and particular]y, preferable fromthe .standpoint of

Gooth abhdi priteBEaBE YL WFEL pSIFEi Ab FasPrssolved

ol ypr opyl ene resin and pol ystyrenes. (0049 . .
ﬁ%r%?hyﬁéﬁﬁﬂKRﬁ%p?PiM?é&s?%nﬁeﬁn§%féﬁéb%%%?iﬁn which
containing a structural unit derived fram propylene, .
e dpesiorived | JUReherGfe PRy 21 BRYs ) fai é?’g%% Shep is
honopol yner s, Eépgyle e- et hyl ene random copol yners,

[

FRBRYPERE gt P&dditfi'topol yrer s,
PSP et e M RS LR G
melt-kneading the inventive polymer stabilizer and a
polymer,

and other methods.

(0046)
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copol ynmers conposed of a propyl ene honopol yner
conponent or a copol ynmer conponent mainly conposed of
propyl ene, and a copol ymer conponent of propyl ene and
et hyl ene and/or a-olefin; and the |ike. (0050)

In the case of use of pol ypropylene resins as the
thernopl astic polymer in the present invention, the

pol ypr opyl ene resins may be used singly or two or nore
of thEHefER. T2 Bf efiBiéd hé’lﬂf%%ﬁbo{‘O@f?‘].l)"ent to h'rﬁeused in

a-olefin is, for exanple, an a-olefin having 4 t
tb&%ﬁﬂﬁ%toﬁﬁepamfeﬁ@ﬁmﬁé@vﬁmgﬁﬁﬁr%?@ﬁu@éQPHQﬂ&%%emethOd
1-pentene, 1-hexene, 4-nethyl-|-pentene, 1- octene,

(1) d@ﬁ#&ﬂéﬁdﬁMﬁ?Q¢%%boﬁréPﬁMﬁﬂ%ﬁ]ﬁBGPeﬁé PRI Rne

and 1-octene. (0052) Exanpl es of the
h@ﬂ@wen@ygl@m@mwrﬁ%nd@wé@@@w AREl Ghe like.

propyl ene-1| - but ene random copol ynme
propyﬂéﬁ%lmlmkaénéaﬁaﬁddhﬁc@@%lyﬁﬁﬁntlve polymer

propyl ene-1| -octene random copol yner and the like,
stEdsa)izer anqaauﬁw@§0§ﬁrpm@ solvent in the first step
propyl ene- et hyl ene-a-ol efin copol yner include

igr opyt eperétiop lenel v - ba%m@@bl@%mdmg the inventive
pr opyl ene- et hyl ene-| - hexene copol yne
porlapye enetebhiyl lerrer | 1 gcddns cdoprd yhﬁr taed e e RBLON

solvent, and for example, the inventive polymer
stabilizer is contained in a ratio of 10 to 90 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
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(0054) In the pol ypropyl ene bl ock copol yners
conposed of a propyl ene honopol yner conponent or a
copol ymer conponent mai nly conposed of propyl ene, and
a copol yner conponent of propyl ene and et hyl ene and/ or
a-ol efin, exanples of the copol yner conponent nainly
conposed of propyl ene include a propyl ene-ethyl ene
copol yrmer_ conponent, propyl ene-I-butene copol ynmer
Sé@@p(ﬂfen‘%f}epggﬁﬂe@r@qqﬁé%%ﬁepé&ﬁd%%%?ncﬁﬁﬁgﬁ t(%hg the
the like, and exanples of the copol yner conponent of
ipvepiiere BAdYBETY | VP hhUEEE 4-DIEITRPOFRERGS X that it
_propyl ene-et hyl ene copol yner conponent,
ipr s ahky e? hpPartes RY big 88 te ool Yae? cBAfdfembly 0.01
propyl ene-et hyl ene-1| - hexene copol yner conponent,
Ppirdpyeree tERy @fe-merRt @R8 oA NherLEofdsdt or less,
propyl ene-| - but ene copol yner component,
mprepyl Enke Fahdyerte Chpph §FeP Yo dtfpigileht Or more and 1 part
propyl ene-1 -octene copol ymer conponent and the like. |
byhesightene rofl edtshy | eheh aigse &k of @f Lt AOhRELTF LY ovgpght
carbon atons in the copol ymer conponent of propylene
o&nd-he hye eBednd/ or a-olefin is usually 0.01 to 20
w % (0055) Exanpl es of the pol ypropyl ene bl ock
(@6FA ymers conposed of a propyl ene honopol ymer
conmponent or a copol ymer conponent mai nly conposed of
pr opy Lané&hareir adespalopnste dopBoRéntt st RFSPFREnECANERe T
ethyl ene and/or a- olefin include a ,
cpmig Bheoat hylteries b Beke&dpdig nghat the polymer is a
propyl ene) - (propyl ene-et hyl ene) bl ock copol yner,
t&%ﬁ%wywbﬁéfle YBpE- et hyl ene- | - but ene) bl ock
copol ynmer, (propyl ene)-(propyl ene-et hyl ene-1-hexene)
bIock%@éﬁblfﬁ%@,¥P§ﬁ66¥¥%ﬁ%§l%pP@ﬁﬁWﬁﬁ%-%5bﬁP@ne)
pg:%;(coc'k ggggh&mnéc{er@:ségirg@e”deg?:)ov(ipcrliog%l gge ils haexcecg]r(r?lz\ercially
(propyl ene- et hyl ene) - (propyl_ene- et hyl ene- | but ene)
Qﬂ%kig%%ﬁoFﬁﬁ%Q'(%P%p??éﬁ&%ﬁ%y?%ﬁgfp% {nclide
(propyl ene- et hyl ene-1 - hexene) bl oc copouyner
PGy PRRE SBEN VI @FkY - B BFGpyATe Rt 1Y bERERET B bLR e

coop| Yzt Chr onyl enei et Yl e (propyl gnelherais

dBropyLensy butene) . (nrpulencet byl ae), £ 9%Ko1 yecnyiene
e Rl R b T AR
s obyRene. MARH ShRFDEGPERAGHERF Bur SR HiRERethY]

OB TE LBLPRL Enerl TSN 3 (OB SN - NSOk
RSP ROBFASRT (o7 JRELVF AT e A7 RSBt ECTVENIT on,

BRAELRE i Br B I PRE T Oy P ENE ROTopTgreRe &1k
LU RBAE T 5 - FORBGS GEA L BRBRyI G5e.y Ay Grile-

SR FRend Aot Gops AFbvn - A6as. T e BF SPor abite ™~
A5y RO Y RB Sc R Cr & Caoparyhr 18-
conmponent mai nly conposed of propylene, and a

copol yner conponent of propyl ene and et hyl ene and/ or

a-olefin having 4 to 12 carbon atons.
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EXAVMPLES (0057) The present invention will be
illustrated further in detail bel ow by exanpl es and
conpar ati ve exanpl es. As the crystal substance
having nelting point of 70 to 220C of the formula (1),
6-[3-(3-t-butyl-4-
hydr oxy- 5- net hyl phenyl ) pr opoxy] -2, 4, 8, 10-tetra-tbutyl d
|benzo[ %% [1 3 2] di oxaphosphepi n (neltlng poi nt 115
Ché OXIsE L $RAnBP AYEHBH DYC SEAVESHS FRIAP ¥NEEn. SY¥LEYe~
(hereinafter, referred to as conpound (1) i,n sone
bEASE5. 9N GaGONeeaMYDOEEY FRRaddike ) chloringt&smound
(1) was put into a nelting tank heated, at 200C, and
pPReMeddy f; PR VISP FART eIt & sebshakes wapber,
dropped on a_stainless steel plate cooled with cooling
PRatverinefl 3ol orhele . dool BUiand iskingli Fhéarise 22
seconds on the stainless steel plate, there y
g ftha 4 Wil Gn T &FAM0xi Sk Bl §nRemiisphet I € ahoansiqitotigne r
conpound. The resul tant anorphous_ conpound had a
féalptmcn% segénwicdthjaettaly whahecd Relyphegty heme ether
Next, the resultant anorphous_conpound was
rggmrect@@lv@hfemlf@m oW hd 1BSC el §si BO LYRD AW 931 s

and solution rate neasurenent, and the |ike.
polyamide, polyester resin (for example, polyethylene

terephthalate, polybutylene 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-a-olefin random copolymers, propylene-

ethylene-a-olefin copolymers; polypropylene block
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(0059) (DSC anal ysi s) The resul tant anorphous
conpound was sealed in an alum numcell, using a

di fferential scanning cal ori meter DSC-60A nmanufact ured
by Shi madzu Corp. The alum numcell was inserted into
a sanpl e hol der equi pped to the above-descri bed

differential scanning calorineter, then, an

endotherm c pattern was observed while heating the

cogpl wnapbdecnmnderd 20 fi Br 6FOP Bt PRI phereratl e at e of
5C/ /mn up to 200C. As a result, the endotherm c peak
cofmpdree nes gt @ntc el pheds Cospoelt wag 153 v8agmpgsed of
shown in Fig. 1. (0060) (XRD anal ysis) The
presy T ant , aeoidp o uso o hplend GRIEP puEREr cXedr otheheneghand
resul tant pulverized substance was inserted into a

egdnpl enhokdel/ cagui ppedfio ;RIAMR000evéikiecal goni onet er
manuf actured by Ri gaku Corporation, then, an

(0050)

In the case of use of polypropylene resins as the
thermoplastic polymer in the present invention, the
polypropylene resins may be used singly or two or more
of them may be blended and used.

(0051)

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 propylene-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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X-ray diffraction pattern in X-ray diffraction

nmeasur enent was neasured using a CuKa spectrum The
resultant X-ray diffraction pattern was shown in Fig.

2. As a result, an anorphous atom c arrangenent
state could be confirmed since the pattern contained

broad peaks, as shown in Fig. 2. (0061) (Measurenent

of particle size (width) and hei ght of granul ar

%H%ﬁ%hous conpound) The particle size (w dth)

and hei ght of the resultant anorphous conpound were
nmeasurled ke ngoa YPaian wkeral Pperk TRP dbvsarenemRRsed of
repeated 10 tinmes, and the average val ues thereof were
aseony lepgr tharep gl yBeEnwiCR™M) BN §r & ulParc 2t pRBUs
conmpound” and "hei ght of granul ar anorphous conpound”.
qoueRhepve asurehenEoBPos§Utd orPFapy)ene, anpg a5copplymer
g of a specinen was charged into a vessel containin%.
BongoBE - Ik anec P EApac Byrd 19oh Wi enguttdyd /e Bngred e TEm
mm height: 70 nm), a 38 nmdianeter fan type stirring

Pt ameleas afotEdi@doaprod e (R TRanen t1od i anpreed of
time until dissolution of the above-described speci nmen
eGP e &ser ddlc Mhde r as Bined Yne? 2 SABWY LieR STakPRO1YAST

solution rate in ternms of "ng/sec"
component, propylene-l-butene copolymer component,

propylene-l-hexene copolymer component and the like,
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 a-olefin having 4 to 12
carbon atoms in the copolymer component of propylene
and ethylene and/or o-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 a-
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unit. (0063) (Conparative Exanple 1) A conmpound
(1) was subjected to DSC anal ysis, XRD anal ysis and
solution rate neasurenent, and the |ike according to

t he same manners as descri bed above excepting that the
"conpound (1)" itself was used instead of the

"resul tant anorphous conpound". The results

were shown in Fig. 3 (DSC analysis) and Fig. 4 (XRD
araf §8i dncdidlerad| Bropypans ceehelzae WlREs apdolymer,
hei ght, solution rate). (0064) (Table 1) Active
imgpeHileme )of (Bhery hen cPgtth vl ensi zb l/as giepolymer,
(propylene)-(propylene-ethylene-l-butene) block
copolymer, (propylene)-(propylene-ethylene-l-hexene)
block copolymer, (propylene)-(propylene-l-butene) block
copolymer, (propylene)-(propylene-l-hexene) block
copolymer, (propylene-—-ethylene)-(propylene-ethylene-1-
butene) block copolymer, (propylene-ethylene)-
(propylene-ethylene-1l-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--1-butene) block copolymer,
(propylene-l-butene) - (propylene-ethylene-1l-hexene)
block copolymer, (propylene-1l-butene)-(propylene-1-
butene) block copolymer, (propylene-l-butene)-
(propylene-l-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
of a crystalline propylene homopolymer, a propylene

homopolymer component or a copolymer component mainly

composed of propylene, and a copolymer component of

_37_



(m) Solution rate (ng/sec) Exanple | Present
anor phous 3.4/2.2 7.123 Conparative Exanple 1 Crystal
substance conpound (1) Wite fine particle 0.744

propylene and ethylene and/or a-olefin having 4 to 12
cérbon atoms. More preferable is a 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 a-olefin having 4 to 12 carbon atoms.

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-5-methylphenyl)propoxyl-2,4,8,10-tetra-t-
butyldibenzo([d, £]1[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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(0065) (Exanple 2) A pol yner stabilizer was
prepared in which the content of the anorphous
conmpound obtained in Exanple 1 (approximtely

hem - spheri cal anor phous conpound) was 100 Wt % wi th
respect to the total weight. This polynmer stabilizer
was m xed in an anount of 10 parts by weight wth
each 100 parts by wejght of four, hydrocarbqn sol vents:

g
OR&itIdhE I h8RaREP 1S BRE AL YN S SFHd™ THEPERERANEM U PRE
m xtures were stirred at a sol vent tenperature of 25C
corunin dFRokESIUGH & Her @BP L PR 4he opRP oM 1o
condi tion of dusting generated fromthe polyner
Petrdbi ¢ 1 9 ef 1R&s @bls%mgdpfhé\n@véw #pdgéndedtdhon of 1.9 mm.
dusting was confirned in use of any of the hydrocarbon
sol veNEXE NS ERE Udsult abOBPESHS) ctPBRBYRENYE Shas
conpounded wi th polyfropylene as a thernopl astic )
spél ek edssot hdre thel Aapdng HSE enpolyier Sthbidngéysis
was 0.5 Earts by weight with respect to 100 parts by
ans} ghelBf 1ohe ndHed MdpRaYEEAPY yneRd £héEr dby<$r oduci ng
a pol ymer conposition. (0066) (Conparative Exanple 2)
(&(ﬁ%ﬁiner conposition was produced in the same nmanner
as in Exanple 2, using a polyner stabilizer based on
(D€ speel A Sused in Conparative Exanple 1. This
pol ymer stabilizer was m xed in an amount of 10 parts
by weildit Nfshléash PO BRRPYShEORAYHdoVapogealed in an
hydrocar bon sol vents: pentane, hexane, cycl opentane
adrimeyenoReddne, Uahadt Be dtibdair et hele S EYIat a

sol vent tenperature of 25C to attain dissolution
Gaer ebReter RC opePatponfater E8ddPY G igtadust FRgP- The

Eagfnerated fromthe polyner stabilizer was observed, as
ypsppp 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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generation of dusting was confirned in use of any of
t he hydrocarbon sol vents. (0067) (Table 2) Generation

of dusting Polymer stabilizing effect remarks Exanpl e
2 none

X-ray diffraction pattern in X-ray diffraction
measurement was measured using a CuKa spectrum. The
resultant X-ray diffraction pattern was shown in Fig.
2.

As a result, an amorphous atomic arrangement
state could be confirmed since the pattern contained
broad peaks, as shown in Fig. 2.

(0061)
(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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positive Inventive polynmer stabilizer Conparative
Exanpl e 2 positive positive Conparative pol yner
stabilizer Industrial Applicability (0068)

unit.
(0063)
(Comparative Example 1)

A compound (1)

was subjected to DSC analysis, XRD

analysis and solution rate measurement, and the like
according to the same manners as described above
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 Solution rate
of specimen /height (mg/sec)
(mm)
Exanple 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
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The anor phous conmpound of the present invention has an
excel l ent performance of dissolving quickly in a

hydr ocar bon solvent, and thus is extrenely useful as
an active ingredient of a polyner stabilizer.

The pol yner stabilizer of the present invention

mani fests no dusting, and thus is excellent as a

stabilizer_for polyners. cP
witp iggch 100 pgrﬁézﬁy weight of foyp hydrocaré%gﬂ

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 solvent
temperature of 25°C to attain dissolution thereof. 1In
the operation, the condition of dusting generated from

the polymer stabilizer was observed, as a result,
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, .04" -c . aaacC RI 34 0
1 W 041 . 4 H PWC4-1 W
0i'4 lg.4 (11 4 W/054 a-X a)o

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 |positive 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 1is excellent as a

stabilizer for polymers.
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CLAI M5 1. A nethod of produci ng an anorphous
conpound, conprising a first step in which a crystal
subst ance of
6-[3-(3-t-butyl-4-hydroxY-5-nethYl phenyl) propoxy] -
2,4,8,10-tetra-t-butyl di benz[d, f]

[1, 3, 2] di oxaphosphepin having a nelting point of 70 to
220C is nelted by heati ng arLaaMsenperat ure of not

| oner than the nmelting point, and a second step in

whi ch the nelted substance obtained in the first step

is cooled and solidified. 2. A polyner
st abi |1 zex ®epbGSId phedanbngheus ayorpphad solscaprgnd,
by the nethod according to Caiml. 3. A

POhPHEE ieRRost 11 o0 etepr iisi nghtbk poloymsrtat aphbezence of
according to Caim2, a hydrocarbon solvent and a

Ol YyHEB.- t -butyl 44 - Aydetchad Dfnetbydeheg vl ot 9aexy ! -
conposition, conprising a first step in which the ,
pphysen osttadt +a zer batydrddibent 6dCEAi IR, 3 i3] digxaphegrhepin
in a hydrocarbon solvent and a second step in which
hieidgs solnert sngsparice abf ai fetoi B2AME 119 shedtegd Ly
conmpounded in a pol yner. 5. The net hod of .
peadigigngita ot gmpr rednposi ¢ f onoscdomdingtranctiiemmelting
wherein the polynmer is a thernoplastic pol yner.

foifm  amnidhouse comgowitembiai wbdchy tlte melhgd substance
according to Claim 1. L.
obtained in the first step is cooled and solidified.

2. A polymer stabilizer comprising the amorphous

compound obtained by the method according to Claim 1.

3. A polymer composition comprising the polymer
stabilizer according to Claim 2, a hydrocarbon solvent

and a polymer.

4. A method of producing a polymer composition,
comprising a first step in which the polymer stabilizer
according to Claim 2 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.
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5. The method of producing a polymer composition
according to Claim 4, wherein the polymer is a

thermoplastic polymer.

6. An amorphous compound obtained by the method

according to Claim 1.
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