METHOD OF PRODUCI NG GRANULAR SUBSTANCE Technical Field [0001] The
present invention relates to a nethod of producing a granul ar substance.
Background Art [0002] It is known to blend a conmpound of the formula
(1- 1) into a polyner, for inproving the processing stability of the

pol ymer such as pol ybutadierie and the |like (see, e.g., patent docunents 1
and 2).

METHOD OF PRODUCING GRANULAR SUBSTANCE

Technical Field

{oo001]
The present invention relates to a method of

producing a granular substance.

Background Art

[0002]
It is known to blend a compound of the formula (1~
1) into a polymer, for improving the processing
stability of the polymer such as polybutadiene and the

like (see, e.g., patent documents 1 and 2).

(1-1)

(Patent document 1) JP-A No. 1-168643 {Production



[ 0003] (Patent document 1) JP-A No. 1-168643 (Production Exanple 1)
docunent 9) JP-A Nn. 4-964051 (7,xnpli. 1) SUMVARY OF THE | NVENTI ON [ 0004]
The conpound of the above-described fornmula (1-1) is obtained as a crystal
in the formof powder, thus, there is a problemof generation of dusting,
for exanple, in an operation of blending the conpound into a polymner.

SUMMARY OF THE INVENTION
[0004]

The compound of the above-described formula (1-1)
is obtained as a crystal in the form of powder, thus,
there is a problem of generétion of dusting, for
example, in an operation of blending the compound into
a polymer.

[0005]

For solving such a problem, the present inventors
have investigated, leading resultantly to completion of
the present invention.

That is, the present invention provides the
following [1] to [7].

[11. A ﬁethod of producing a granular substance
comprising

(i) a step of melting a compound of the formula

O i
OH o—-&—CH=CH2
R y R!
(1)

3 3
2 R*R 2

(wherein, R! and R? represent each independently a

p having 1 to 8 carbon atom



[ 0005] For solving such a problem the present inventors have

I nvestigated, leading resultantly to conpletion of the present invention.
That is, the present invention provides the following [1] to [7]. [1].
A met hod -of producing a granul ar substance conprising (i) a step of nelting
"a conpound of the formula (1 ) (wherein, R and R2 represent each

I ndependently a hydrogen atom al kyl group having 1 to R carbon atons or
cycl oal kyl group having 5 to 8 carbon atons, represents a hydrogen atom or

al kyl grosp Bav¥inthilk¢D §reapbo Alogss Xof 8prasasds acshagl /dond, sul fur
atom oxygen atom al kylidene group having 1 to 8 carbon atons or

cycl oal kytefens it hayiRegent &tkabkor 1a0My r§ @p ORL i d he &l ged
substance, and
carbon atoms. X represents a single bond, sulfur atom,
oxygen atom, alkylidene group having 1 to 8 carbon
atoms or cycloalkylidene group having 5 to 8 carbon
atoms) to obtain the melted substance, and

(ii) a step of spraying or dropping the melted
substance obtained in the step (i) into water and
recovering the granular substance.

[2]. The production method according to [1],
wherein the melted substance obtained in the step (i)
is dropped into water containing surfactant.

[3]. The production method according to [2],
wherein the surfactant is a surfactant having an HLB
value of 2 to 6.

[4]. The production method according to any one of
[1] to [3], wherein the melted substance obtained in
the step (i) is dropped into water having a temperature
which is not lower than 20°C and lower than the melting
point of the compound of the formula (1).

[5]. The production method according to any one of
[1] to [4], wherein the weight of per grain of the
resultant granular substance is 5 mg to 100 mg.

[6]. The production method according to any one of

[1] to [5], wherein the compound of the formula (1) is



(i1) a step of spraying or dropping the nelted substance obtained in the
step (i) into water and recovering the granul ar substance. [2]. The
production nethod according to [1], wherein the nelted substance obtained
.in the step (i) is dropped into water containing surfactant. [3]. The
production nmethod according to [2], wherein the surfactant is a surfactant
havi ng an HLB value of 2 to 6. [4]. The production nmethod according
to any one of [1] to [3], wherein the nelted substance obtained in the step
(i) is droppeflintehwatresxasj Bgdd tenpenay Upaewsilohe tilsy npt 41, gwers tthan 20C
and | ower than the nelting point of the conmpound of the fornmula (1).

[5]. The prpsutyiphemtihatdcagtardi ry tD-anyuepe -6 (Lt twuf ¢l ~2wherein the
wei ght of per grain of the resultant granul ar substance is ng to 100 ng.
[6]. The priogdebkon Sreididsly Bs6Lgilng 4-amabky0paedfyl Hcip1 4Bk, wherein the
compound of the formula (1) is

2-[ 1-(2- hydrfaxys 8] 5- di -t - pent yl phenyf| et hyl] - 4, 6-di -t pentyl phenyl acryl ate
or 2-t-butyl-6-(3-t-butyl-2- hydroxy-5-nethyl benzyl) - 4-met hyl phenyl
acrylate. [0006]7]. The production method according to any one of

[1] to [6], wherein the resultant granular substance
has a shape of disc, approximate sphere or approximate

hemisphere.

MODES FOR CARRYING OUT THE INVENTION
[0007]
The granular substance obtained by the production
method of the present invention contains a compound of
the formula (1) (hereinafter, referred to as compound

(1) in some cases).

0
OH O—g~CH=CH2
R N—X /’R1
| P (1)
Lwe ]
[0008]

In the formula (1), R! and R? represent each
independently a hydrogen atom, alkyl group having 1 to

8 carbon atoms or cycloalkyl

]

roup having 5 to 8 carbon

W

LU



[7]. The production nethod according to any one of [1] to [6], wherein the
resul tant granul ar substance has a shape of disc, approxinmate sphere or
appr oxi mat e hem sphere. MODES FOR CARRYI NG QUT THE | NVENTI ON [ 0007]

The granul ar .substance obtai ned by the production nethod of the present

i nvention contains a conpound of the fornmula (1) (hereinafter, referred to
as conpound (1) in sonme cases). R2R2 boon] In the formula (1), Rl and
R2 represent each independently' a hydrogen atom al kyl group having 1 to 8
rArhnn at og® oais .nyclded kybxgneup fisad ngs Sthe & ldarlbomroapohsv ilder €,
exenplified as the al kyl group having 1 to 8 carbon atons are a net hyl
group, ethylo @ aprbBAr ARYIMSOrDed, ai mpebgl qreoup, ethytlylgmgroup,nt- butyl
group, t-butyl group, n-pentyl group, i-pentyl group, t-pentyl group,

2- et hyl hexylr @¥yaupg 28dpt, he Hgrkep y Bngrexenpln-bedy asgirbepyd-aakkyl group
having 5 to 8 carbon atons are a cycl opentyl group, cycl ohexyl group,

cycl ooctyl q@icalp, B=-PRERY e apentybendy1nejtybsychopenttyll gyoop,
3- et hyl cycl ohexyl group and the like
t-pentyl group, 2-ethylhexyl group and the like, and
exemplified as the cycloalkyl group having 5 to 8
carbon atoms are a cyclopentyl group, cyclohexyl group,
cyclooctyl group, 3-methylcyclopentyl, 4-
methylcyclopentyl group, 3-methylcyclohexyl group and
the like.
[o009]

R} represents a hydrogen atom or alkyl group having
1 to 8 carbon atoms. As the alkyl group R3, alkyl
groups as exemplified for R!' and the like are
specifically exemplified.

[0010]

X represents a single bond, sulfur atom, oxygen
atom, alkylidene group having 1 to 8 carbon atoms or
cycloalkylidene group having 5 to 8 carbon atoms.

Here, exemplified as the alkylidene group having 1
to 8 carbon atoms are a methylene group, ethylidene
group, propylidene group, butylidene group and the
like, and exemplified as the cycloalkylidene group
having 5 to 8 carbon atoms are a cyclopentylidene

group, cyclohexylidene group and the like

=



10009] R3 represents a hydrogen atom or al kyl group having 1 to 8
carbon atons. As the al kyl group R3, alkyl groups as exenplified for Rl and

the like are specifically exenplified. [0010] X represents a single
bond, sul fur atom oxygen atom al kylidene group having 1 to 8 carbon atons
or cycl oal kyl i dene group having 5 to 8 carbon atons. Here, exenplified

as the al kylidene group having 1 to 8 carbon atons are a nethyl ene group,

et hyl i dene group, propylidene group, butylidene group and the |ike, and
exenplified fsothd cycl oal kyl i dene group having 5 to 8 carbon atons are a
cycl opentyl i dene group, pyriohpxylidene group and the like. Loon] The
mel ting point dfhé¢ heetodpoundbid) o5 uvhealdomp®uhe 220Cispredes abl,y 7000 to

140C. [0012]
to 220°C, preferably 100 to 140°C.
[0012]

As the compound (1), for example, 2-[1-(2-hydroxy-
3,5-di-t-pentylphenyl)ethyl]-4,6~di-t-pentylphenyl
acrylate, 2-[1-(2-hydroxy-3,5-di-t-pentylphenyl)ethyl]-
4,6-di-t-pentylphenyl methacrylate, 2—(2—hydroxy—3,5;
di-t-pentylbenzyl)-4,6-di-t-pentylphenyl acrylate, 2,4-
di-t-butyl-6-[1-(3,5-di-t-butyl-2-
hydroxyphenyl)ethyllphenyl acrylate, 2,4-di-t-butyl-6-
(3,5-di-t-butyl-2~-hydroxybenzyl)phenyl acrylate, 2,4-
di-t-butyl-6-[1-(3,5~-di~-t-butyl-2-
hydroxyphenyl)ethyl]lphenyl methacrylate, 2-t-butyl-6-
(3-t-butyl-2-hydroxy-5-methylbenzyl)-4~methylphenyl
acrylate, 2-t-butyl-6-[1-(3-t-butyl-2-hydroxy-5-
methylphenyl)ethyl]-4-methylphenyl acrylate, 2-t-butyl-
6-(3-t-butyl-2-hydroxy-5-methylbenzyl)~-4-methylphenyl
methacrylate, 2-t-butyl-6-[1-(3-t-butyl-2-hydroxy-5-
methylphenyl)propyl]l-4-methylphenyl acrylate, 2-t-
butyl-6-(3-t-butyl-5-ethyl-2-hydroxybenzyl)-4-
ethylphenyl acrylate, 2-t-butyl-6-[1-(3-t-butyl-2-
hydroxy-5-propylphenyl)ethyl]-4-propylphenyl acrylate,
2-t-butyl-6-[1-(3-t-butyl-2-hydroxy-5-

isopropylphenyl)ethyll-4-isopropylphenyl acrylate and



t he conpound (1), for exanple,

[ 1- (2- hydroxy3, 5-di -t - pentyl phenyfl ethyl]-4, 6-di-t-pentyl phenyl acryl ate,
[ 1- (2- hydroxy- 3, 5-di -t-pentyl phenyfl ethyl]- 4, 6-di-t-pentyl phenyl

met hacryl at.e, 2-(2-hydroxy-3,5- di-t-pentyl benzyl)-4,6-di-t-pentyl phenyl
acrylate, 2,4- di-t-butyl-6-[1-(3,5-di-t-butyl-2-

hydr oxyphenyl ) et hyl ] phenyl acrylate, 2,4-di-t-butyl-6-
(3,5-di-t-butyl-2-hydroxybenzyl)phenyl acrylate, 2,4-

di -t - but y1+t6re( 1-113e 5a de - bxlutpyils £i elydr oxyphenyl ) et hyl ] phenyl net hacryl ate,
2-t-butyl-6- (3-t-butyl-2-hydroxy-5-nethyl benzyl)-4-nethyl phenyl acryl ate,
2-t-butyl - 6-[ 1-KBefebubyd- 3rhy droxy- 52 -meidndphenys Lat hyl] - 4- met hyl phenyl
acrylate, 2-t-butyl- 6-(3-t-butyl-2-hydroxy-5-nethyl benzyl)-4-mnethyl phenyl
net hacryl atentd 1pRethyh § 6thl AB-4 ; bubly Lt2pgwtdipxyhényl acrylate, 2-

met hyl phenyl ) propy1] - 4- net hyl phenyl acryl ate,
2'tbUtyl'6t@%dt§m18115=QL®ﬂt§&thKQ&YQ&WQEHméth?lbﬁﬂﬁyﬂwd4aCfy|at&
2-t-butyl-6-[1-(3-t-butyl-2- hydroxy-5-propyl phenyl)ethyl]-4-propyl phenyl
acryl ate, Zrdt Fyﬁeﬁyﬂlaﬁiﬁri%@y1224hﬂ@436b&kyl—6—[1—(3,57di—t—

i sopropyl phenyl’) Pd- hyl | - 4-i conronyl phenyl acrylate and the like are
exe”p|'fle%utyl—25ﬁ9aQ6&@§%éﬂ 1)ethyl]lphenyl acrylate, 2-t-butyl-
2-[1- (2- hydroxy- 3, 5-di -t pentyl phenyl ) et hyl] -4, 6-di -t -pentyl phenyl acryl ate,
2- t-butyl--(B-t3butylt1hyonoxarsxyethyldanzdnedy 1neidnyg pheayl acryl ate,
2,4-di-t-buty1-6-[1-(3,5§ai-tgg%yl-Z-hydroxyphenyl)ethyl]phenyl acryl ate,
2‘t‘bUtyl'd%ﬂﬂyiﬁhén?@thbé?i&%%PX2=5=%Rﬁhwbﬂh€Dyiﬂsbmﬂﬂuﬁbln2thy'pheny
acrylate, 2-t-butyl-6-[1.-(3-t-butyl-2-

hydr oxy- 5- mBidwd 2PeBy¥h:RrheMH e ¥y IBbRVIORNENYA -Ret Mk abenyl acrylate,
2-t-butyl-6-[1-(3-t-butyl-2-hydroxy-5- propyl phenyl)ethyl]-4-propyl phenyl
acrylate amiékﬁ@u%yl661hL«§%ﬁ=butyu~24nghﬁuwy55—

i sopropyl phenyfl ethyl]-4-isopropyl phenyl acryl ate. More preferable is
2- [ 1- ( 2- hyyoyy Bphediyit pantyl phenpk bttt ey B- deri-lpard ydphenyt-acryl ate
or 2-t-butyl-6-(3-t-butyl-2-hydroxy-5-nethyl benzyl)-4- nethyl phenyl

acryl ate. [10dy]-6-[1-Te whoyeyegehiyiatopnpound (1) can be produced
according to nmethods described, for exanple, in JP-A No. 59-144733, JP-A
No. 1-16864i3 odPepyNphed 264050y 1 USR-Ne.opk &2pl bAdnyUSR dNoy1 44862, 281 and
USP No. 4,365,032 and the like. 100141

More preferable is 2-[1-(2-hydroxy-3,5-di-t-

As
2-
2.

pentylphenyl)ethyl] -4, 6-di-t-pentylphenyl acrylate or
2-t-butyl-6-(3-t-butyl-2-hydroxy-5-methylbenzyl)-4-
methylphenyl acrylate.

[0013]

The above-described compound (1) can be produced
according to methods described, for example, in JP-A
No. 59-144733, JP-A No. 1-168643, JP-A No. 4-264051,
USP No. 4,525,514, USP No. 4,562,281 and USP No.
4,365,032 and the like.

[0014])

The method of producing a granular substance of the



The net hod of producing a granul ar substance of the present invention

contains the foll ow ng steps. (i) a step of nelting a conpound of the
formul a (ii) a step of dropping the nelted substance obtained in the
step (i) into water, and recovering a granul ar substance. [0015] The

above-described step (i) is a step of nelting a conpound (1). Specifically,
a conpound (1) is nelted by heating at a tenperature not |ower than the

mel ting point TnC of the conpound (1). The tenperature for heating to nelt
a conpound gdgsestndathvearticnl avhy aiest rilcé efloplowiidigngsttépss not | ower
than TnC, and a range of TnC to-(Tm50)C is preferable, a range of (Tmt5)C
to (Tmr40) C i s (bfeaprefegr abf enedbdng raangenpeduhdmbI0)®d of (Fmt3Q) C i s

particularly preferable. 10016] The above-described step (ii) is a
step of drogpi ng the nelted substance obtained in the step (i) into water
and solidifying (cooling) this to obtain a granular substance. It is
preferabl e that (M) et tsadie dsedrbpplifics SHepméltrdcenivdthend@esur f act ant.
obtained in the step (i) into water, and recovering a
granular substance.
[0015]
The above-described step (i) is a step of melting a
compound (1). Specifically, a compound (1) is melted
by heating at a temperature not lower than the melting
point Tm°C of the compound (1). The temperature for
heating to melt a compound (1) is not particularly
restricted providing it is not lower than Tm°C, and a
range of Tm°C to (Tm+50)°C is preferable, a range of
(Tm+5) °C to (Tm+40)°C is more preferable, and a range
of (Tm+10)°C to (Tm+30)°C is particularly preferable.
[0016]
The above-described step (ii) is a step of dropping
the melted substance obtained in the step (i) into
water and solidifying (cooling) this to obtain a
granular substénce. It is preferable that water to be
used in this step (ii) contains a surfactant.
[0017]

As the surfactant to be used in the present

invention, various nonjonic surfactants are exemplified



[ 0017] As the surfactant to be used in the present invention, various
noni oni ¢ surfactants are exenplified such as known propyl ene glycol fatty
acid esters, glycerin fatty acid esters, sorbitan fatty acid esters,

- pol yoxyet hyl eneal kyl am nes and the |ike. (0018] Specifically
exenplified are propyl ene glycol nonol aurate, propylene glycol

nonopal mtate, propyl ene glycol nonostearate, propylene glycol nonool eate,
propyl ene gl ycol nonobehenate, sorbitan nonostearate, sorbitan palmntate,
sorbitan tgishearsatihower pirbay lieriel @by e 1sdaityane abdoekeatrs,, gl ycerin
nonostearate, glycerin nonopalmtate, glycerin nonobehenate, glycerin

nonodi st eagayeeand thectykacil0@Eers, sth®iakovetatesgr bbad sisfacsant has
an HLB val ue of preferably 2 to 6, nore preferably 3 to 5. Wen the HLB

val ue is 2pen vyt gy 5eeeaillkylians od s t BadmelHeed skdst ances dropped into
water is excellent, and when 6 or |ess, nutual adhesion of nelted
substances ipp@igyented when the nelted substances are dropped, and its
shape can be mai ntai ned when solidified, thus, the above-described range is
preferable. [082Rcifically exemplified are propylene glycol
monolaurate, propylene glycol monopalmitate, propylene
glycol monostearate, propylene glycol monooleate,
propylene glycol monobehenate, sorbitan monostearate,
sorbitan palmitate, sorbitan tristearate, sorbitan
trioleate, sorbitan monooleate, glycerin monostearate,
glycerin monopalmitate, glycerin monobehenate, glycerin
monodistearate and the like.
[0019]
The above-described surfactant has an HLB value of
preferably 2 to 6, more preferably 3 to 5. When the
HLB value is 2 or more, dispersibility of the melted
substances dropped into water is excellent, and when.6
or less, mutual adhesion of melted substances is
prevented when the melted substances are droppéd, and
its shape can be maintained when solidified, thus, the
above-described range is preferable.
[0020]
The HLB value of a surfactant in the present

invention is one index representing a balance between

ips and livnophilic groups
i r ') L



The FILE value of a surfactant in the present invention is one index
representing a bal ance between hydrophilic groups And |ipnphilic groups of
an enulsifier, and is represented by a value between 20 to 0, and the

| arger the nunerical value, the larger the hydrophilicity.

Specifically, its value is determ ned by the Atlas nethod and can be
obt ai ned according to the followng fornula, for fatty acid esters. HLB =
20x(1-SVINV) (wherein, SV represents the saponification value of a fatty
aci d ester emand NV ¢ £pr eaentiss thep nesdnakbidzaty an value betavexansi0Ot tient

fatty acid.) 10021]
0, and the larger the numerical value, the larger the
hydrophilicity.

Specifically, its value is determined by the Atlas
method and can be obtained according to the following
formula, for fatty acid esters.

HLB = 20x (1-SV/NV)
(wherein, SV represents the saponification value of a
fatty acid ester, and NV represents the neutralization
value of a constituent fatty acid.)
{0021}

In the present invention, particularly preferable
surfactants_include glycerin monostearate (HLB: 2.8 to
3.8) and sorbitan monostearate (HLB: about 4.7).

[0022]

The concentration of a surfactant in water in the
above-described step (ii) is usually 0.1 to 3 wt%,
preferably 0.3 to 1 wt%. When 0.1 wt% or more, there
is a preferable tendency of preventing mutual adhesion
of the resulting granular substances, and when 3 wt% or
less, there is a preferable tendency of reduction of
load in a drainage treatment;

[0023]
The temperature of water in the above-described

step (ii) is not particularly restricted providing it

_10__



In the present invention, particularly preferable surfactants include

gl ycerin nonostearate (HLB: 2.8 to 3.8) and sorbitan nonostearate (HLB:
about 4.7). [0022] The concentration of a surfactant in water in the
.above-described step (ii) is usually 0.1 to 3 W% preferably 0.3 to 1 w%
Wen 0.1 % or nore, there is a preferable tendency of preventing nutual
adhesi on of the resulting granul ar substances, and when 3 w % or | ess,
there is a preferable tendency of reduction of load in a drai nage

treatment ; s19@22lr than ThBel ARSI ALY Bo@htWaifera | HohpPBuakO\Er dassri bed step
(i11) is not particularly restricted providing it is lower than the nelting

poi nt of aceanpeunthpf sha fregillené 13 tanaagdiram éheesbabeiini ntt of seconony,
it is preferably 20C or higher, nore preferably 20 to 50C, and further

preferabl ¥r2@hQHBE 200024k higHdpyghotrle dridfefoblkeep nd thec,
tenperature of water in the above-described step (ii) is not particularly
restrictedndt e dtei@er ghre riap kept o (£ beumeld.y

[0024]

Though the time for keeping the temperature of water
in the above-described step (ii) is not particularly
restricted, the temperature is kept (thermally
insulated) preferably for 1 minute or longer, more
preferably for 2 minutes or longer, directly after
attaining the above~described temperature range. From
the standpoint of productivity, the solidification time
is preferably 24 hours or less.

[0025]

The method of spraying or dropping the above-
described melted compound (1) includes, specifically, a
method in which the above-described melted compound (1)
is dropped, for example, from a dropping tube; and the
like.

[0026]

In the above-described step (ii), a dropping substance
is dropped into water, optionally mixed with a surfactant
and is solidified, and the slurry concentration of the

granular substance generated in this procedure in

the liquid is usually 5 to 40 parts by weight, preferably

- 11 -



insul ated) preferably for 1 mnute or longer, nore preferably for 2 m nutes
or longer, directly after attaining the above-descri bed tenperature range.
From the standpoint of productivity, the solidification tinme is preferably
24 hours or |ess. [0025] The met hod of spraying or dropping the
above-descri bed nelted conpound (1) includes, specifically, a method in

whi ch the above-described nelted conpound (1) is dropped, for exanple, from
a dropping tube; and the |ike. [0026] In the above-described step

(i), a dropgpi-ng b5t APSepls wriQpped, i Pho reatRict opsi 008l Ipprixeasiywith a

surf act ant ang is solidified, and the slurry concentration of the granul ar

subst ance gggﬁﬁyx¥k%rhﬁg%é Ariegedyre in the liquid is usually 5 to 40
parts by weight, preferably 10 to 30 parts by weight with respect to 100

parts by meip@&zgwe whol e 1iquid. [0027]

In the above-described step (ii), a dropping
substance is usually cooled and solidified in liquid,
and in this procedure, it may also be permissible to
mix a crystal of a compound (1) or the like as a seed
crystal into the liquid to cause solidification.

[0028]

The melted substance (granular substance)
solidified in water in the above-described step (ii)
can be recovered usually by a filtration apparatus such
as a centrifugal filtration apparatus, Funda filtration
apparatus and the like, if necessary after washing with
water and the like. The recovered granular substance
can also be dried using a drier such as a vacuum drier,
ventilation drier, vibration flow drier and the like if
necessary.

[0029]

Thus obtainable granular substance is a granular
substance in the form of, for example, disc,
approximaté sphere, approximate hemisphere and the
like. The granular substance in the form of disc,
approximate sphere or approximate hemisphere is

g the melted substance containing a

._12_



In the above-described step (ii), a dropping substance is usually cool ed
and solidified in liquid, and in this procedure, it nay also be perm ssible
to mx a crystal of a conpound (1) or the like as a seed crystal into the
liquid to cause solidification. [0028] The nelted substance (granul ar
substance) solidified in water in the above-described step (ii) can be
recovered usually by a filtration apparatus such as a centrifugal
filtration apparatus, Funda filtration apparatus and the like, if necessary

after washiBehp¥ddy wat er apdehhe Hd kfra Thesheeoviey esh gl agyl, ar tsgibst ance can
al so be dried using a drier such as a vacuumdrier, ventilation drier,

vibration thowdrieryangditRe dderet aﬁ@emﬁ-1$9$89l its sHuiseObtai nable
granul ar substance is a granular substance in the formof, for exanpl e,

di sc, appreddmiss SPERE Sphaliy Xy Ml gthemisRhel e and tihe Idd&ﬁ-wabﬁhgr.anul ar
substance in the form of disc, approximate sphere or approxi mate hem sphere

hos ooy SIGEPHRS LERTIRIL £ peiacer coluphaktnca, SUpOUngSLL)
larger, itsg;shapes beeon®s yhammphesesbynd, aidEnREnddph ik 04N Wei ght.
hemisphere, its grain size is 1 mm to 4 mm and its
height is 1 mm to 4 mm. From the standpoint of
dispersibility into a thermoplastic polymer, its grain
size is preferably 1 mm to 4 mm in the case of sphere,
and its grain size is preferably 2 mm to 4 mm and its
height is preferably 1 mm to 3 mm in the case of
approximate hemisphere.
[0030]

With respect to the granular substance obtained by
the production method of the present invention, the
weight per grain of the granular substance is usually 5
mg to 100 mg, preferably 6 mg to 50 mg. Within this
range, there is a preferable tendency that dusting is
suppressed and mutual adhesion of the granular
substances is suppressed.

With respect to thevweight of the granular
substance, the amount of dropping of the melted
substance may be advantageously controlled by the size

of a pore, the viscosity of the melted substance and

S

the like in the case of

3

erforming dropping in the

I

U

_13...



When the granul ar substance is spherical, its grain size is usually 1 nmto
5 mm and when approxi mate hem sphere, its grain size is 1 nmto 4 mm and
its height is 1 nmto 4 mm Fromthe standpoint of dispersibility into a
-thernopl astic polyner, its grain size is preferably 1 mmto 4 nmin the
case of sphere, and its grain size is preferably 2 mmmto 4 mmand its
height is preferably 1 mmto 3 mmin the case of approxi mate hem sphere.

[ 0030] Wth respect to the granul ar substance obtai ned by the

product i ongprtikoc 0f o £ DEnPiesgNtanAVent Lar, ddwe Wwefghkeperf grain of the
granul ar substance is usually 5 ng to 100 ng, preferably 6 ng to 50 ng.

Wthin thigrq?ﬁ%hgtggbg.is a preferable tendency that dusting is
suppressed and nutual adhesion of the granul ar substances is suppressed.
Wth respect¥gg3ghe wei ght of the granul ar substance, the anount of

dr oppi ng of e nelted substance may be advant ageously controlled by the

size of a pore,'rriéw%y&ﬁe%irt)é\fﬁsﬁmC@ebe@imtwcehan@rtd&d&i<@ni n the

ragp of performng dropping in the solidification step and in the case of

use of a dpRJIW sEbenel @A¥dent inTBALAANU Arasybgkanaa iofd ai ned by the
production nethod of the present invention is a crystalline granul ar

substance. ghayR| ¥ar t BELGEAMHEAT Sithsd Bpceralt 3jmach byrt Baperegisd i on net hod

of the preSent invention shows usually an endothermc peak in 110 to 130C
when tenmpepgilEdd bgggj?l% Préduét eoff mbREda nof nededififeryeand i al scanni ng

calorinmeter (DSC). [O
invention shows usually an endothermic peak in 110 to
130°C when temperature is raised at a rate of 10°C/min
in a differential scanning calorimeter (DSC).
[0032]

The granular substance obtained by the production
method of the present invention contains a compound
(1), and can be suitably used as a stabilizer for
polymers such as thermoplastic bolymers and the like.
The granular substance contains a compound (1) in an
amount of usually 95 wt% or more, preferably 99 wts or
more.

The granular substance can contain a material which
is capéble of showing an endothermic peak in 110 to
130°C, and for example, a phenolic antioxidant or the
like may be contained.

[0033]
The granular substance obtained by the production

method of the

i3

resent invention causes little dusting
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The granul ar substance obtai ned by the production nethod of the present

i nvention contains a conpound (1), and can be suitably used as a stabilizer
for polyners such as thernoplastic polyners and the |ike. The granul ar
.-substanece contains a conpound (1) in an-amount of usually 95 wt % or nore,
preferably 99 wt % or nore. The granul ar substance can contain a

mat erial which is capable of show ng an endotherm c peak in 110 to 130C,
and for exanple, a phenolic antioxidant or the |ike may be contai ned.

[0033]  ankhei s andhan isihsi anegsoht ainedi Hyekhe 1peeductd omapt hed nf thn
prngpnt invention causes little dusting and its handling is easy, and is

excel l ent igamhad bsoedlihefl bockt BEckeystaEenby 1wixah Pl ackh88ion).
(cohesi on) does not occur even in storage for a |long period of time since

it is cryst@dd zedt bukifierevahennt Be ol a6 rsubsbanceabtshngd by the
production nmethod of the present invention is blended in nelt-kneading in a

t her mopl astdiGnd 0 YABE Such Asc PRLyRIIRYIRNe and-ther! i kRen ttrhows the sane
excel l ent dispersibility as that of conventional powdery granul ar

substances gaueR bt e sHATW 35 EHRBLANGSR, | ShaSEE oldm dthed Afd REaga N
intact. [0034] Here, exanples of the thernoplastic polynmer include

pol ypropyl engs typeskasi ihwdichi 88 a8 %tl@ﬂcfé@'Pﬁoﬁ)é|l%'1@<rﬁ§H@iﬁthEna%d the
| i ke; polyethylene type resins (high density polyethylene (HD-PE), | ow

density polyd b sngsthl Fﬁﬁ)lyrhéf‘eéhcho"é{sd%i&?SrB@yﬁ%tn@'aeﬂ@ {hEDPE) and

the like); nethylpentene polyner, ethylene-ethyl acrylate copolyner,

et hyl ene- viinyte ACet ak@ /AP YRS amBOLYHNIRNLE HGRSLVSNIANE: SHCAsas
pol y(pret hyl styrene), poly(a-nethylstyrene) and the like,

acryl oni tridifret ¥t eBencRRRAl YORAL Fewleqry' 14 0YERdIseMRSYESHE EQREI YT,
special acrylic rubberacrylonitrile-styrene copol yner,
acryloni triileriher yramid 30! yebbyhape- styynefed ConprheMFcrstyf e§eain
intact.
[0034]

Here, examples of the thermoplastic polymer include
polypropylene type resins such as an ethylene-propylene
copolymer and the like; polyethylene type resins (high
density 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-

chlorinated

[®]
D

olveth
Py ol

vlene-styrene copolymer, styrene-
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but adi ene copol yner, and the like), chlorinated pol yethyl ene,

pol ychl oroprene, chlorinated rubber, polyvinyl chloride, polyvinylidene

chl oride, nethacrylic resin, ethylene-vinyl alcohol copolyner, fluorine
resin, -pol yacetal, grafted pol yphenyl ene et her resin, polyphenylene sulfide
resin, polyurethane, polyam de, polyester resins (for exanple, polyethylene
t erepht hal at e, pol ybutyl ene terephthal ate and the |ike), polycarbonate,

pol yacryl ate, pol ysul fone, polyether ether ketone, polyether sulfone,

aromati c pohygatiehd el ghall ylamhtted al expnepanrerinstkdcone resin,
1, 2- pol ybut adi ene, pol yi soprene, butadi ene/acrylonitrile copolyner,

et hyl ene- nﬁémgétwﬂ@%yl ?@)@y@@ﬂ@mené dchhe diirkes e@ndupaketr,cul arly from

t he standpoi nt of "good nol di hg processability, preferable are polyethyl ene

type resinsg1pohiRIIoORH £581 b¥pe goasivisn pnddpeley I &nege, and nore
preferable aré polypropyl ene type resins, acrylonitrile-butadi enestyrene

copol yner gadnhgiyphangs bug adhene teqpal ey i nfA03lcohol Eepel v,

pol ypropyl ene typé resin neans a polyolefin containing a structural unit

derived frem;Brap) 6Nes; RNApeRgGIddiGal | Vg rBReRNath By Shan gl ¥sleald i mer
propyl ene honopol ymer, propyl ene-ethyl ene random copol yner, propyl ene-n-n

I pfin randpgyt nCOoRRl VBhen yRERRYIBNEF R18Y -eRa 8- Y&t yArsenahyrer,
pol ypr opyl ene type block copol yners conposed of a propyl ene honopol yner

conponent 951 GARAIAETE L SPYRARYH B Y ¢eBROBGMS1 ] Op¥hgRanh flhensont ent
of propylene in the copol ynmer conponent mai nly conposed of propylene is

usual |y nope Lhan 180 4¢84 3Bd y3futd, LoRs! w%g]mmm@ﬂé ahdpreyl ene and

et hyl ene and/or a-olefin; and thelike. [0036] In the present _
|nventlon,lwm@q,tQQDPQégpbggg&%ﬂeE&ypgaég§q%ﬂé§ Usedy ag1tbaet,her mopl astic

pol ymer, pol ypropyl ene type resins may be used singly or two or nore of

them may bgohhended- apdhdseqte B3 /lpolyether 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
from the standpoint of good molding processability,
preferable are polyethylene type resins, polypropylene
type resins and polystyrenes, and more preferable are
polypropylene type resins, acrylonitrile-butadiene-
styrene copolymer and styrene-butadiene copolymer.

[0035]

Here, the polypropylene type resin means a
polyolefin containing a structural unit derived from
propylene, and specifically mentioned are a crystalline
propylene homopolymer, probylene—ethylene random

oclymer, propylene-a-olefin random copolymer,

._16_



The a-olefin is usually an a-olefin having 4 to 12 carbon atons, and
exanpl es thereof include 1-butene, 1- pentene, 1-hexene,

4- et hyl -1 -pentene, 1-octene, 1- decene and the |like, and preferable are
1- but ene, 1- hexene and 1l-octene. [0038] Exanpl es of the

propyl ene-a-ol efin random copol yner include a propyl ene-1-butene random
copol yner, propyl ene-1-hexene random copol yner, propyl ene-|-octene random
copolynmer, and the like. [0039] Exanpl es of the

propy!l engs g5 pyh ene-astal f é He CAPSIIWTEIN | B6pUdgmR ) GRY1 gpeopldrane- | - but ene
copol ynmer, propyl ene-ethyl ene-1- hexene copol yner,
propyl enet gpaybéoel -amehgneopolopmrosad the a itkepy be46] In the

pol ypr opyl ene type bl ock copol yner conposed of a propyl ene ho ol yner
conponentRYRORBPIFAFe IC UBPBRBAt Hhai TP OiﬁWﬁSs&dmg?o‘g‘%/%ByF‘é‘&é{ yf?lnd of a

copol ymrcgﬁgggg%ntoﬁtﬁlp%éf#ﬁge and. et byl eng ¢ {;‘ﬁ{fﬁg%%%b%;iigl &xanmpl es of

t he copol yner “Cormnpone ¢onposed of prop

propyl ene-epBYNaRE QR yHBH tCARANTIENt cofpoRYEIERES | pboibeheneopad yner
conponent, propyl ene-1-hexene copol yner conponent and the |ike, and
exanpl es wsuaheé ycopote nmenagoffomdrt, cin@r opy e O RMLYRE Ky CON® AR br

P opyl encet HPFERYLETI SRS BERILATE LONBOoAt.o T ohyT cRBE: fi%ne- | - hexene
copolynerlﬁggponent, propyl eneet hyl ene-1| - oct ene copol yner conponent,
propyl ene-1- "but ene copol ynmer conponent, propyl ene-I|-hexene copol yner
conponent, [w®Epy]ene-|-octene copol ynmer conponent and the |ike. The content
of ethylene and/or a-olefin having 4 to 12 carbon atons in the copol yner
conponent of pPropyleemresenet Apvend erl/ ovhgnoltdfs PP 5YREARYVILETR 01 to 20
Wt % type resin is used as the thermoplastic polymer,

polypropylene type resins may be used singly or two or

more of them may be blended and used.

[0037]

The o-olefin is usually an oa-olefin having 4 to 12
carbon atoms, and examples thereof include l-butene, 1-
pentene, l-hexene, 4-methyl-l-pentene, l-octene, 1-
decene and the like, and preferable are l-butene, 1-
hexene and l-octene.

[0038]

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

[0039]
Examples of the propylene-ethylene-a-olefin

copolymer include a propylene-ethylene-l-butene

copolymer, propylene-ethylene-l-hexene copolymer,

- 17 -



[ 0041] Exanpl es of the pol ypropyl ene type bl ock copol yner conposed of a
propyl ene hnmmpol ynPr conponent or copol ynmer conponent mainly conposed of
propyl ene, and of a copol ymer conponent of propyl ene and ethyl ene and/ or
a-ol efin include a propyl ene-ethyl ene bl ock copol yner,

(propyl ene) - (propyl ene-et hyl ene) bl ock copol yner,

(propyl ene) - (propyl ene-et hyl ene-1-but ene) bl ock copol yner,

(propyl ene) - (propyl ene- et hyl ene-1 hexene) bl ock copol yner,

(propyl enepriopyipyh €net hhutetne)1-bb ockneopeipsiefmer and the like.
(propyl ene) - (propyl ene-1 hexene) bl ock copol ynmer, (propyl ene-ethyl ene)-
(propyl ene-ef byhene-| - but ene) bl ock copol yner,

(propyl ene- et hyl ene) - (propyl ene- et hyl ene-1 - hexene) bl ock copol yrer,

(propyl ene- et hydlrengne (p6ORYIrENSy 1 onié eBgpeblaaicicopoby®ier composed
(propyl ene-et hyl ene)- (propyl ene-I-hexene) bl ock copol ynmer, (propylene-1-

but ene) - ( po@PH G{ﬂ@o?ﬂ/méh@neﬂonﬁ&ﬁkﬁkﬁﬁéﬁobﬂ@’onent or copolymer
(propyl ene-1I - but ene) - (propyl ene- et hyl ene-1-but ene) bl ock copol yner,

(propyl eneclonfpiediel - hRiany eneesbybanetl draxepednbl oekcepolyner,
(propyl ene-1- butene)-(propyl ene-I-butene) block copol ymer,

(propyl ened BREY - EBReRY catte- b £ hexepe dlockn§opehymemanthd her! ike.
[ 0042] en the pol ypropyl ene type resin is used as the thernoplastic

pol ymer i notiker 13§ £S8REmbNRNtd PNeh @I Esbdnyatelt = dhpopentpmepiyh Bpe type

hi nny_ copol yners - 19 -
composed of propylene include a propylene-ethylene
copolymer 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 o-olefin include a
propylene~-ethylene copolymer component, propylene-
ethylene-l-butene copolymer component, propylene-
ethylene~-l-hexene copolymer component, propylene-
ethylene-1-octene copolymer component, propylene-1l-
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 a-olefin is
usually 0.01 to 20 wt%.

{0041]

Examples of the polypropylene type block copolymer

]

composed of a propylene homopolymer component or

n UK

-
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conposed of a crystalline propyl ene honopol yner, propyl ene honopol yner
conponent or copol yner conponent mainly conposed of propylene, and of a
copol ymer conponent of propyl ene and et hyl ene and/or a-olefin having 4 to
12 carbon atons, and.-nore .preferable are pol ypropyl ene type bl ock

copol ynmers conposed of a propyl ene honopol yner conponent or copol yner
conponent nai nly conposed of propylene, and of a copol yner conponent of
propyl ene and et hyl ene and/or a-olefin having 4 to 12 carbon atons. 10043]

The granul appeulsianceorbbacned nbyid he @bﬁ?@@édﬂbfm@hgﬁyQ%ddﬁédﬂ@sent
invention may be bl ended, as a granul ar polymer stabilizer, in an anount of

usual |y 2 garts dypyeyabi ebﬂﬁaﬁénﬁpgﬁiﬁk@gynen@.gﬁdpéthymem@ight or
nore and 2 parts by weight or less, preferably 0.01 part by weight or nore

and 1 partaﬁﬁ/@?EHHOI%fiﬁsindeJbr55p§6bgu%ﬁﬂﬂbiﬁWlénQyb&ﬂdﬁ“ of a
t her mopl astic polymer. Wien the anount is parts by weight or less, there

is a prefergbla Jrkndeney-8h AR 1ES6h PEp§ 1 eereCadd1egh Shegd puhrnomenon in
which a stabiliZer enmerges on the surface of a thernoplastic polyner

conposi ti opo RYAMRAA (FP8%dN ene) - [PRoPYR TR d tWWEDERER 1Mt dife)

illustrated Fhrther In detail by exanpleS and conparative exanples

mentioned Bl dWtot PReR! eS§Mop NYERL) ONPdrogipte hé Mkt ag et d-em [ 0045]
hexene) block copolymer, (propylene)-(propylene-1-
butene) block copolymer, (propylene)-(propylene-1-
hexene) block copolymer, (propylene-ethylene)-
(propylene-ethylene~1l-butene) block copolymer,
(propylene—ethylene)—(propylene—ethylene—l—hexene)
block copolymer, (propylene-ethylene)-(propylene-1-
butene) block copolymer, (propylene-ethylene)-
(propylene-1l-hexene) block copolymer, (propylene-1-
butene) - (propylene-ethylene) block copolymer,
(propylene-1l-butene) - (propylene-ethylene-l-butene)
block copolymer, (propylene-l-butene)-(propylene-
ethylene-1-hexene) block copolymer, (propylene-1-
butene) - (propylene~-l-butene) block copolymer,
(propylene-l-butene) - (propylene-l-hexene) block
copolymer and the like.

[0042]
When the polypropylene type resin is used as the

thermoplastic polymer‘in the present invention,

prn‘Fnr:\b"l e are

~ AR LY

_19_



In the foll owi ng exanpl es and conparative exanpl es, :
2-[1-(2-hydroxy-3, 5-di -t-pentYl Phenyl)ethyl]-4,6-di-tpentyl phenyl acrylate
(hereinafter, referred to as conpound (1-1). nelting point > 115C) was used
as the conmpound (1). The properties of the granul ar substance were neasured
and eval uated as described bel ow. [0046] [Gain size distribution nmeasuring
nmet hod] The grain size distribution was neasured using an aut omat ed
sonic sieving particle size analyzer robot sifter RPS-105 manufactured by
Sei shin Enteppldsiel @ albdysthose 0é g4opPieind essmépblyaklig 1, 75 pm
Pass) hare recolgnl ze;l as a fine powder, and the smaller this nunerical value
is, then, smebharedde,ddsborgrmand 4 bnthe Jr tsp®f yilust Y s n.

[ 0047] [V\éléghipy%easuri ng %et %’od] he wei ght ocf§pon§e7 grain of the

resul tant granularc SHHSEEACE RS- JIBABEAE] WHdBH A Preshslgmeral ance
manuf act ured by yI'?/ETTI_ R TOLEDO. The sane neasur enent wgs ?@peat ed 20 tines

for each sappl@naid LESpaverAds yalHg was ek asnd herwel-@ite 0fn €ach one
grain of the granul ar sugstance.

having 4 to 12 carbon atoms, and more preferable are

polypropylene type block copolymers composed of a
propylene homopolymer component or copolymer component
mainly composed of propylene, and of a copolymer
component of propylene and ethylene and/or a-olefin
having 4 to 12 carbon atoms.

[0043]

The granular substance obtained by the production
method of the present invention may be blended, as a
granular polymer stabilizer, in an amount of usually 2
parts by weight or less, specifically, 0.01 part by
weight or more and 2 parts by weight or less,
preferably 0.01 part by weight or more and 1 part by
.weight,or less, with respect to 100 parts by weight of
a thermoplastic polymer. When the amount is 2 parts by
weight or less, there is a preferable tendency of
suppressing a so-called bleed phenomenon in which a
stabilizer emerges on the surface of a thermoplastic

polymer composition.
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[0048] [Differential scanning cal orinetry] The granul ar substance was
heated up at a rate of 10C/ m n and endot herm c peaks thereof (C) were
nmeasured, by a differential scanning calori-meter (DSC) DSC- 60A manufact ured
by Shi madzu .Corp. [0049] (Conparative. Exanple 1) Into a four-necked
flask equi pped with a thernonmeter, stirring nmachine and cooling tube was
charged 494.8 g (1.0 nol) of 2,2'-ethylidenebis(4,6-dit-pentylphenol), 72.1

g (1.0 nmol) of acrylic acid, 400 g of n-heptane and 212.5 g (2.1 nol) of
trlethylanlq lgpg an atnosphere in the vessel was purged with nitrogen
then, 107.3 g ( nol ) of phosphorus oxychl ori de was dropped while

stirring. /“tefhﬁogmégéﬁH‘Pﬁv@h@ﬁ@dﬂhlIbebéeﬁﬂwﬁﬂﬂﬁét@@Sfu®$Wéﬂed at
80C for 1 hour h 500 g of water was charged, and the m xture was

washed wi t i, wgLer, jat kﬁp(‘eﬁgﬂpll'e%u'a%c§e@@fﬁ§5!r@@1\%s Safsle sVt er - washi ng
and liquid separation of the oil layer portion were repeated until

neutral i zahLop; o3 the) Ok | ioexerth\@spﬁeeéﬁ@ dowe 110 5& wBi hetstirring, to

cause deposition of a crystal.” At the sane tenperature, stirring was
further peffgsned, 49 cause dep05|t|on of a crystal, then, the crystal was
f||trated an% washed wth cold n-heptane, and drled under reduced pressure
to obtain 2 of a conmpound (1-1) in the formof crystalline powder.

The resulta pomber was conpacted and pul veri zed under a conpacting

pressure of 7.3,Mg 5%4355&19%h%@ CUMASIO8 HRBUIR&IPH L8 bye Tukhadiaayp Co.

Ltd, to obtain a granulated material.” The resultant granul ated nmateri al

showed an gndqL *keuﬂ)@apsﬁg; -af, SL%QL-5LQpeTH€ y ¥Ry Of e ORG1gF-ai, Bofi thi s

granulated mat eri al grai n. The resul'ts of grain size

ghgtrtht'Bgn%@iﬁﬂngl'ch§@é%é- (Hdt &1 pawderr mard fested siggnrid i cant
’ compound (1-1). melting point > 115°C) was used as the
compound (1). The properties of the granular substance
were measured and evaluated as described below.
[00456]
[Grain size distribution measuring method]

The grain size distribution was measured using an
automated sonic sieving particle size analyzer robot
sifter RPS-105 manufactured by Seishin Enterprise Co.,
Ltd. Those of 74 um or less (in Table 1, 75 um Pass)
are recognized as a fine powder, and the smaller this
numerical value is, then, smaller the dusting and lower
the crisis of dust explosion.

[0047]
[Weight measuring method]
The weight of one grain of the resultant granular

substance was measured using a precision ba1a nce
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[ 0050] (Exanple 1) The powdery conmpound (1-1) obtained in Conparative

Exanple 1 was heated up to 140C and stirred in a vessel to cause nelting

thereof, then, the nelted substance of the conpound (1-1) was dropped into

. mxed liquid conposed of 100 parts by weight of water adjusted to 45C and
0.5 parts by weight of glycerin nonostearate (Electro-Stripper TS5

manuf actured by Kao Corp.; HLR value 3.8), and stirred in the liquid for 15

hours. Thereafter, the m xture was washed with water and filtrated using a

funnel , thganuddadiBdd 80¢ MSITTL.ER JERALEDVEN, The Ghingéd maSspaehenky wei ght
of a compound (1-1) in the form of approxi mate sphere. The resultant

granul ar syhst ange sheaegdoan igrdot her nescheakmatl d21a2€. ithe avedghfe of one
grain of this granular substance was 24.3 ng/grain. The results of

nmeasur ement ,0f, Gnal & $628 disstiidulé pghef ofhe agranshar gsalist afcectas e shown
in Table 1. This granul ar substance manifested utterly no dusting, and
handl i ng t BerneRfi 3@ sSs @88Yank@051]
[0048]
[Differential scanning calorimetry]

The granular substance was heated up at a rate of
10°C/min and endothermic peaks thereof (°C) were
measured, by a differential scanning calorimeter (DSC)
DSC~60A manufactured by Shimadzu Corp.

[0049]
(Comparative Example 1)

Into a four-necked flask equipped with a
thermometer, stirring machine and cooling tube was
charged 494.8 g (1.0 mol) of 2,2’ -ethylidenebis (4, 6-di-
t-pentylphenol), 72.1 g (1.0 mol) of acrylic acid, 400
g of n-heptane and 212.5 g (2.1 mol) of triethylamine,
and an atmosphere in the vessel was purged with
nitrogen, then, 107.3 g (0.7 mol) of phosphorus
dxychloride was dropped while stirring. After
completion of dropping, the temperature was insulated
at 80°C for 1 hour, then, 500 g of water was charged,
and the mixture was washed with water at 60°C and
liquid separation was caused. Water-washing and liquid

separation of the oil layve

3
-

portion were repeated until
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(O'I\'Iabl e 1) Conparative Exanple 1 Exanple 1 2000 pm ON 0. 00% 99. 65% 1000 pm

neutralization, and the oil layer was cooled down to
5°C while stirring, to cause deposition of a crystal.
At the same temperature, stirring was further
performed, to cause deposition of a crystal, then, the
crystal was filtrated, and washed with cold n-heptane,
and dried under reduced pressure to obtain 235.6 g of a
compound (1-1) in the form of crystalline powder. The
resultant powder was compacted and pulverized under a
compacting pressure of 7.3 MPa by‘a roller compactor
manufactured by Turbo Kogyo Co., Ltd, to obtain a
granulated material. The resultant granulated material
showed an endothermic peak at 120.5°C. The weight of
one grain of this granulated material was 1.2 mg/grain.
The results of grain size distribution are shown in
Table 1. This powder manifested significant dusting.
[0050]
(Example 1)

The powdery compound (1-1) obtained in Comparative
Example 1 was heated up to 140°C and stirred in a
vessel to cause melting thereof, then, the melted
substance of the compound (1-1) was dropped into mixed
liquid composed of 100 parts by weight of water
adjusted to 45°C and 0.5 parts by weight of glycerin
monostearate (Electro-Stripper TS-5 manufactured by Kao

Corp.; HLB value 3.8), and stirred in the liquid for 15
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33.200 0.26% 500 pm ON 42.21% 0. 09% 300 pm ON 15. 320 0. 00% 150 pm ON

hours. Thereafter, the mixture was washed with water
and filtrated using a funnel, then, dried at 80°C using
a gear oven, to obtain 35 parts by weight of a compound
(1-1) in the form of approximate sphere. The resultant
granular substance showed an endothermic peak at
121.2°C. The weight of one grain of this granular
substance was 24.3 mg/grain. The results of
measurement of grain size distribution of the granular
substance are shown in Table 1. This granular
substance manifested utterly no dusting, and handling
thereof was easy.

[0051]
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5.40% 0. 00% 106 pm ON 1.29% 0. 00% 75 pm ON 1. 29% 0. 00% 75 pm PASS

(Table 1) _
Comparative Example | Example 1
1
2000 pm ON 0.00% 99.65%
1000 pm ON 33.20% 0.26%
500 pm ON 42.21% 0.09%
300 pm ON 15.32% 0.00%
150 pm ON 5.40% 0.00%
106 pm ON 1.29% 0.00%
75 pum ON 1.29% 0.00%
75 pm PASS 1.29% 0.00%
[0052]

(Example 2)

Fifteen parts by weight of a compound (1-1) in the
form of approximate sphere was obtained in the same
manner as in Example 1, excepting that the powdery
compound (1-1) obtained in Comparative Example 1 was
heated up to 140°C and stirred in a vessel to cause
melting thereof, then, the melted substance of the
compound (1-1) was dropped into mixed liquid composed
of 100 parts by weight of water adjusted to 45°C and
0.5 parts by weight of sorbitan monostearate (SPANGO
manufactured by Wako Pure Chemical Industries, Ltd.;
HLB value 4.7), in Example 1. The resultant granular
substance showed an endothermic peak at about 121°C.
The weight of one grain of this granular substance was
20.4 mg/grain. The resultant granular substance

manifested utterly no dusting and handling thereof was
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1.29% 0. 00% [0052] (Exanple 2) Fifteen parts by weight of a conpound
(1-1) in the formof approxinmate sphere was obtained in the same manner as
in Exanple 1, excepting that the powdery conpound (1-1) obtained in
Conparative Exanple 1 was heated up to 140C and stirred in a vessel to
cause nelting thereof, then, the nelted substance of the conpound (1-1) was
dropped into m xed |iquid conposed of 100 parts by wei ght of water adjusted
to 45C and 0.5 parts by wei ght of sorbitan nonostearate (SPAN60O

manuf act ur ed d3y, V¥kige Piihe EGhgip @l 1L ndustries, Ltd.; HLB value 4.7), in
Exanpl e 1. The resultant granul ar substance showed an endot herm c peak at
about 121C. The wei ght of one grain of this granul ar substance was 20.4
ng/ grain. The resultant granul ar substance manifested utterly no dusting

and handl i ngderepdiwvasppl idabileagy, like in Exanple 1.
[0053]

The granular substance obtained by the production
method of the present invention shows little dusting
and handling thereof is easy, thus, this granular
substance can be suitably used for improving the
processing stability of a polymer such as polybutadiene

and the like.

_26_



I ndustrial Applicability [0053] The granul ar substance obtai ned by the
production nmethod of the present invention shows |ittle dusting and
handl i ng thereof is easy, thus, this granul ar substance can be suitably
used for inproving the processing stability of a polyner such as

pol ybut adi ene and the |ike. CLAI M 1. A nethod of producing a
granul ar substance conpri sing (i) a step of nelting a conpound of the
formula (wherein, R and R2 represgmiggch i ndependently a hydrogen atom
al kyl group having 1 to 8 carbon atons or cycl oal kyl group having 5 to 8
carbon atons, R3 represents a hydrogen atomor al kyl group having 1 to 8
carbon atons. X represents a single bond, sulfur atom oxygen atom

al kyli dene gnoum ha¥t R84l olf0 B SR BPAGaLORE LHu Ly &l 9abkyldrdene group having
5 to 8 carbon atons) to obtain the ne?ted subst ance, and (i) a step
of droppicghdries eyt ed substance obtained in the step (i) into water

contai ning surfactant and recovering the granul ar substance.

(i) a step of melting a compound of the formula

(1):

o)
OH o——clf—CH=CH2
R' . R
(1)

3 p3
2 RTR 2

(wherein, R' and R? represent each independently a
hydrogen atom, alkyl group having 1 to 8 carbon atoms
or cycloalkyl group having 5 to 8 carbon atoms, RS>
represents a hydrogen atom or alkyl group having 1 to 8
carbon atoms. X represents a single bond, sulfur atom,
oxygen atom, alkylidene group having 1 to 8 carbon
atoms or cycloalkylidene group having 5 to 8 carbon
atoms) to obtain the melted substance, and

(ii) a step of dropping the melted substance
obtained in the step (i) into water containing
surfactant and recovering the granular substance.

2. The production method according to Claim 1,
wherein the surfactant is a surfactant having an HLB

value of 2 to 6.
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2. The production nethod according to Claim1l, wherein the surfactant is a
surfactant having an HLB value of 2 to 6. 3. The production net hod
according to Claim1l, wherein the nelted substance obtained in the step (i)
i's dropped into water having a tenperature which is not |ower than 20C and
| ower than the nelting point of the conpound of the fornula (1). 4.
The production nmethod according to Claim1l, wherein the weight of per grain

of the resm1§un¥ﬁ%g§gggpﬁ§q?%¥g&%?%%é 3 1P 400 B 1aim P The

producti on method a wherei'n the conpound ‘of the fornula

(1) ¥s 23020 DYALoNOT o b ogtul BRI 4 L] 1<l e v pheny

acryl ate or

hydrox%ﬁg”‘%%{}#g;p%gzgxkbd" Y pOgRNL aCdiierarure Gmillie PLOAYELI on

net hod accor am erein e resultant granul ar substance has a

shape of \dj,36, ARRLOSLER! & APNELECPT (ABR! AAIdBAEI RERLSPRENE of tnl. The

production nmethod according to Claim1l, wherein the centration of a

surfactant,pjdbed ebel $n@ ¥dhdr M ¥4, .

4. The production method according to Claim 1,
wherein the weight of per grain of the resultant
granular substance is 5 mg to 100 mg.

5. The production method according to Claim 1,
wherein the compound of the formula (1) is 2-[1-(2-
hydroxy~3, 5-di-t-pentylphenyl)ethyl]-4, 6-di-t-
pentylphenyl acrylate or 2-t-butyl-6-(3-t-butyl-2-
hydroxy-5-methylbenzyl)-4-methylphenyl acrylate.

6. The production method according to Claim 1,
wherein the resultant granular substance has a shape of
disc, approximate sphere or approximate hemisphere.

7. The production method according to Claim 1,
wherein the concentration of a surfactant in water is

0.1 to 3 wt%.
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