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 conpound of the fornmula (1
1) into a polyner, for inproving the processing stability of the polyner
such as pol ybut adi ene and the |I|ike (see, e.g., patent docunents 1 and 2).
O 1)tc [0 003] (Patent docunent 1) JP-A No. 1-168643 (Production Exanple
1) (Patent docunent 2) JP-A No. 4-264051 (Exanple 1) -1 SUMVARY OF THE

| NVENTI ON  (0004] The conpound of the above-described fornula (1-1) is
obtained as a crystal in the formof powder, thus, there is a problem of
generation of dusting, for exanple, in an operation of blending the
conmpound into a pol yner.

METHOD CF PRODUCING GRANULAR SUBSTANCE

Technical Field

[0001]

The present invention relates to a method of

preducing a granular substance.

Background Art

[o0002]

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).

(L-1)

[o003])

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

Example 1)

(Patent document 2) JP-A No, 4-264051 (Example 1)



[ 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 conmpound of the formula (1) : O OHO0-8-CH=CH2 RL\ R X1 \ (1) [ 2
2 R3 R3 (wherein, R1 and R2 represent each independently a hydrogen atom
al kyl group having 1 to 8 carbon atons -2 or cycloal kyl group having 5 to
8 carbon atons, R3 represents a hydrogen atom or al kyl group having 1 to 8
carbon atons. X represents a single bond, sulfur atom

SUMMARY OF THE INVENTION

[o004]

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 generation 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].

[1]. A ﬁethod of producing a granular substance
comprising

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

o)
OH 0——(!-*CH=CH2
R? y Rr1
(1)

3 p3
2 R™R 2

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

hydrogen atom, alkyl group having 1 to 8 carbon atoms



oxygen atom al kylidene group having 1 to 8 carbon atons or

cycl oal kyl i dene group having 5 to 8 carbon atons) to obtain the nelted
substance, and (ii) a step of dropping the nelted substance obtained in
the step (i) into water and recovering the granular substance. [2]. The
production nmethod according to [1], wherein the nelted substance obtai ned
in the step (i) 1is dropped into water containing surfactant. [3]. The
production nmethod according to [2], wherein the surfactant is a surfactant

having an HJB %’%l‘@a?ﬁ{y& tor Sup [ AhviFRe Progdugt barpmt odbmscording to any

one of [1] to wherein the nelted substance obtained in the step (i)

|5 dropped Lo JBLRE haVimaif SERPEERMIS: dhikoh LTl Aavenq! han 2O

and lower than the nelting” point of the conpound of the formula (1). [5].

The product ion 4@ hed saccor i ned: 4 48y tane findild H6nkdl sumherei acbhe
wei ght of per grain of the resultant granular substance is 5 ng to 100 ny.
th

[6]. The pr%%ﬁ”a%h@?%ﬁ%ﬁ%&ﬂg WY K861 1l Ho t® E&kpowherein the

conmpound of ormul a
2-[1-(2- hydra@@fﬁ%1 Srdbyirent vl phesyl) ethrld - Aab1dly- 5 Rend vEpbeRY
acrylate or 2-t- utyl-g-(S-t-butyI-Z-
atoms) to obtain the melted substance, and
(ii) a step of 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 pfoduction method according to any one of
[1] to.{3], wherein the melted substance cbtained 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



hydr oxy- 5- met hyl benzyl ) - 4- net hyl phenyl acrylate. [0006] [7]. The
production nethod according to any one of [1] to [6], wherein the

resul tant granul ar substance has a shape of disc, approximte sphere or
approxi mate hem sphere. MODES FOR CARRYI NG OQUT 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 some cases). O HO8CHCH2 R I ~ X1 \ RL (1) 2
R3 R3 R2 [OjlEhB(é—th&%%JiﬁPyLaiL%Lpé%k$F@h58ya¢@ﬂﬁyﬂﬁ-¢aehdi—t—

i ndependently a hydrogen atom al kyl group having 1 to 8 carbon atoms or
cycl oal kyl %g%ﬁgfﬁ%bﬂ 15 40 $) g8 >4 A epF1-Here - exempyitped as the
avihg

al kyl group \ 0 8 carbon atons are a nethyl group, ethyl group, n-
propyl gr oupyydr Pk PPYLmP P béhn PYLY L 40dbhyiphehyll 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 0—&-CH=CH,

R? ¥
X
(1)

3 3
” R° R k2

[0008]
In the formula (1), 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



group, t-butyl group, n-pentyl group, i-pentyl group, t-pentyl group,
2-et hyl hexyl group and the like, and exenplified as the cycl oal kyl group
having 5 to 8 carbon atonms are a cycl opentyl group, cyclohexyl group,
cycl ooctyl group, 3-nethylcyclopentyl, 4- methylcycl opentyl group,
3-net hyl cycl ohexyl group and the like. [00091 R3 represents a hydrogen
atom or al kyl group having 1 to 8 carbon atons. As the al kyl group R3,

al kyl groups as exenplified for RL and the |like are specifically

exenplifiedadRd0] He&pPeaSMHIS 81 singlse thend 1 Byl f giroalonavkygen atom
al kyl i dene group having 1 to 8 carbon atons or cycl oal kyli dene group

having 5 to§ carbgbpahonEont®er £reelepldHy Bdgasuphe eyl i gleaapgr aup
having 1 to 8 carbon atons are a nethyl ene group, ethylidene group,

propylidene 6&@1 Bbﬁ?(ﬂﬂupﬁ%ﬁym andude ntbkeyland axepitbueglas the
cycloalkyll ne group aving 5 to 8 carbon atons are a cycl opentylidene

group, cycl ﬁ'den%u&@QHR¥ﬁﬂﬂthﬁ ~Hkfey D §POLp] iFieereyli ggopei,nt of
t he conpound (1) 1s usuall 0
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.
[0009]

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

[0020]

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

fe)!

«Q
3]

|n]
o

cyclohexylidene

2

roup and the like.

'



to 220C, preferably 100 to 140C. [0012] As the conpound (1), for exanple,
2-[1-(2-hydroxy- 3,5-di-t-pentyl phenyl)ethyl]-4,6-di-t-pentyl phenyl
acrylate, 2-[1-(2-hydroxy-3,5-di-t-pentyl phenyl)ethyl]-

4,6-di -t-pentyl phenyl nethacryl ate, 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- hydroxyphenyl)ethyl ] phenyl acryl ate,
2,4-di-t-butyl-6- (3,5-di-t-butyl-2-hydroxybenzyl)phenyl acrylate, 2,4-
di-t-butyl-6-géoﬁ§95-di-t-butyl-2- hydr oxyphenyl ) et hyl ] phenyl nethacryl at e,
2-t-butyl -6- -t-butyl - 2- hydr oxy- 5- net hyl benzyl ) - 4- et hyl phenyl acryl ate,

2-t-butyl-6-[1-(Bd - RELYndr DS QXY o8- thRt ydmbenyh) qtihylis 4usebhylyphieny!
acrylate, 2-t-butyl- 6-(3-t-butyl-2-hydroxy-5-nethyl benzyl) - 4-met hyl phenyl

met hacryl at &, 240 bt ybedede {31 § - Byby le2-Twelr xy- 5-

met hyl phenyl ) propyl ] - 4-net hyl phenyl acrylate, 2-t-

butyl-6-(3-t-TB §b15-ethyl-2-hydroxybenzy|)-4- et hyl phenyl acryl ate,
2-t-butyl-6-] -P -t~ butyl -2- hydroxy-5-propyl phenyl ) et hyl]-4-propyl phenyl
acrylate, 2't'bA1§Y£hé'L:lajm(p%dﬁ@UW?]-,2ffa>)&drém/m§1e, 2-[1-(2-hydroxy-

I snpropyl phenyl ) et hyl]-4-isopropyl phenyl acrylate and -6 the |i1ke are

exe”plifiedB,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)ethyl]lphenyl acrylate, 2,4-di-t-butyl-6-
(3,5-di-t-pbutyl-2-hydroxybenzyl)phenyl acrylate, 2,4-
di-t-butyl-6-[{1-(3,5-di~-t-butyl-2-
hydroxyphenyl)ethyl]phenyl 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)ethyll-4-propylphenyl acrylate,
2-t-butyl-6-[1-(3-t-butyl-2-hydroxy-5-

isopropylphenyl)ethyl]-4-isopropylphenyl acrylate and



Preferable are 2-[1-(2-hydroxy-3,5-di-t-

pentyl phenyl)ethyl]-4,6-di-t-pentyl phenyl acrylate, 2-

t-butyl -6-(3-t-butyl -2-hydroxy-5-net hyl benzyl)-4- nethyl phenyl acryl ate,
2,4-di-t-butyl-6-[1-(3,5-di-t- butyl-2-hydroxyphenyl)ethyl ] phenyl acryl ate,
2-t-butyl- 6-[1-(3-t-butyl-2-hydroxy-5-nethyl phenyl) ethyl]-4- nethyl phenyl
acrylate, 2-t-butyl-6-[1-(3-t-butyl-2-

hydr oxy- 5- met hyl phenyl ) propyl ] - 4- net hyl phenyl acryl ate,

2-t-butyl - 6tk (Br ke bHE¥! iyt DRY=8- propyl phenyl) et hyl ] - 4- propyl phenyl
acrylate and 2-t- butyl-6-[1-(3-t-butyl-2-hydroxy-5-

i sopropyl phenyl )etdwi }2h1kesqyopyl phenyl-naydap €3, bbog qureferable is
2-[1- (2- hydroxy-3,5-di-t- pentyl phenyl)ethyl]-4,6-di-t-pentyl phenyl

acryl ate OfPé%ﬂypyh¥hy?3giﬁypyl¥L62d@W¥4ﬁ@h5%MPh@ﬂﬁK”ﬂdf9iéter 2-

met hyl phenyl acriylate. The above-descri bed conpound (1) can be

produced a%a%@&;\gg-bo (methadst gfsgnhw,oﬁpxsemaenmbam yPy A4-No.
59-144733, JP-A . 1-168643, JP-A No. 4-264051, USP No. 4,525,514, USP

No. 4,562, 2§l ang HISBnNa. a s P55 032 29md diher Libkey 1¢@014] - (The-oetrhed of

produci ng a granul ar substance of the -7
butyl-2-hydroxyphenyl)ethyl]lphenyl acrylate, 2-t-butyl-
6-[1-(3-t-butyl-2-hydroxy-5-methylphenyl)ethyl]-4-
methylphenyl acrylate, 2-t-butyl-6-[1-(3-t-butyl-2z-
hydroxy-5-methylphenyl)propyl]-4-methylphenyl acrylate,
2-t-butyl-6-[1-(3-t-butyl-2-hydroxy-5-
propylphenyl)ethyl]-4-propylphenyl acrylate and 2-t-
butyl-6-[1-{3-t-butyl-2-hydroxy-5-
isopropylphenyl)ethyl]-4-isopropylphenyl acrylate.

More preferable 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.

[o013]

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.

[o014]

The method of producing a granular substance of the



present invention contains the followng steps. (i) a step of nelting a
compound of the formula (1), (ii) a step of dropping the nelted substance
obtained in the step (i) into water, and recovering a granular substance.

[ 00151 The above-described step (|) is a step of nelting a conpound (1).
Specifically, a conpound (1) is nelted by heating at a tenperature not

| ower than the nelting point TnC of the conpound (1). The tenperature for
heating to nelt a conpound (1) is not particularly restricted providing it

i's not |0WEF AP TMEn v Pon I 8PE€ aQin sTRER & Of 6TIESANG i stppeferable, a
range of mt5)C to (Tmr40)C is.more preferable, and a range of (Tm+10)C

to (T”*30)C i's p?[ilﬁuh%ﬁgfifeﬁélﬁﬁhg a [@¥dpduibe cgbaves desemubed step
(ii) is a step of dropping the nelted substance obtained in the step (i)

into water @nd solidifying (cooling) this to obtain a granular substance.
It is preferable that water to be wused in this step (ii) contains a

surfactant. [001¢d;)As @@%§ﬂ6faékaﬁbﬂﬂ§t&h@Sﬁdlt@&*ﬁhHﬁ@@ﬁaé i nventi on;
vari ous noni oni c surfactants are exenplified

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 nonionic surfactants are exemplified




- 8 such as known propylene glycol fatty acid esters, glycerin fatty acid
esters, sorbitan fatty acid esters, polyoxyethyl eneal kyl am nes and the
|ike. [0018] Specifically exenplified are propyl ene glycol nonol aurate,
propyl ene glycol nonopal mtate, propylene glycol nonostearate, propyl ene
gl ycol nonool eate, propylene glycol nonobehenate, sorbitan nonostearate,
sorbitan palmtate, sorbitan tristearate, sorbitan trioleate, sorbitan
nonool eate, glycerin nonostearate, glycerin nonopalmtate, glycerin

”DnObehe”at%udHN§§rkﬂowﬁo®%ﬂﬁ§f@ﬁét%l@%%ﬂf%%ftﬁeacﬁ%ogﬂteﬂbe

above-described surfactant "has an HLB"value of preferably 2 to 6, nore

preferably 3140x;henrthe o ddd yalues)s 251 #RherdtIPloi BT by, the

mel t ed substances dr oppe nto water is excellent, and wh | ess,

nmut ual adhe S Vi e en the nelted
re@ﬁ£§€%§é&§ lglﬁff $nk$ S @ﬁ@_glﬁg.

subst ances It's shape can be nai ntained when solidified,
t hus, the P?ﬁ scrlbed range is preferable. [0020] The HLB value of a
surfactant in e gresent i nvention is one index representing a bal ance

bet ween Specifically exemplified are propylene glycol
monolaurate, propylene glycol moncpalmitate, propylene
glycol monostearate, propylene glycol mconoocleate,
propylene glycol moncbehenate, sorbitan monostearate,
sorbitan palmitate, sorbitan tristearate, sorbitan
trioleate, sorbitan monocoleate, glycerin monostearate,
glycerin monopalmitate, glycerin monobehenate, glycerin
monodistearate and the like.

[c019]

The above-described surfactant has an HLB value of
preferably 2 to 6; more preferably 3 tc 5. When the
HLB value is 2 or more, dispersibility of the melted
substances dropped intc water is excellent, and when 6
or less, mutual adhesion of melted substances 1is
prevented when the melted substances are dropped, 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



hydrophilic groups and linnnhilir groups of an 9 emulsifier, and is
represented by a value between 20 to O, and the larger the nunerical
value, the larger the hydrophilicity. Specifically, its value is

determ ned by the Atlas nethod and can be obtained according to the
followng 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 presemtyldwepkironamarid cuépibycpraferiapl 8 valtfeadeantsehnelOude
gl ycerin nonostearate (HLB: 2.8 to 3.8) and sorbitan nonostearate (HLB:

about 4.7). d,0022) tHBe1ganfantiRéi a0mefridcsUrvactant tive wed egeirn thiee

above- descri bed step (ii) is usually 0.1 to 3 ww% preferably 0.3 to 1
w % Wien Opl,MSpRs1Aer@ythere is a preferable tendency of preventing
mut ual adhesi‘on of t he resultlng granul ar substances, and when 3 wt % or

less, there is %ﬁé@i?ﬁ.%@']ﬁyt engdescyaolier Q.dsllQié'@érmenebanl itha Hraiamage
treatment. [0023]
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

(ii) is not particularly restricted providing it

in
o
L]

,_.10_



The tenperature of water in the above-described step (ii) is not
particularly restricted providing it - 10 is |lower than the nelting point
of a conmpound of the fornula (1), and fromthe standpoint of econony, it
is preferably 20C or higher, nore preferably 20 to 50C, and further
preferably 20 to 45C. [0024] Though the tinme for keeping the tenperature
of water in the above-described step (ii) is not particularly restricted,
the tenperature is kept (thermally insulated) preferably for 1 mnute or

| onger, nor g piglenalinad ofnd MenWiesy ol ARYSE a ddmsbhigaiderciad tai ni ng
t he above-described tenperature range.” Fromthe standpoi nt of

productivit solyi di £} gaki td 4 85 preheabl yf 24-Baums, orid ess.
[ 0025) The %%%ﬁgg%o#qurd%?ﬁgkggﬁh;gg%ingathggabove- degcrigéa ﬁ%lted

conpound (%rég@%%%ﬁ é@e@iékCﬁli:gﬁela, HBLROg iy iyt he akovspaescri bed

mel t ed conpoun s dropped, foor exanple, froma dropping tube; and the

gige. [OQZGanEUfh%%ﬁ&ﬁpﬁ§f9P§955§%ﬁZﬁiePo(EB)C.a droppi ng substance is
pped into m xe Iquid and I's
[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 cor 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 mixed liguid 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_



solidified, and the slurry concentration of the granular substance
generated in this procedure in the liquidis usually 5 to 40 parts by

wei ght, preferably - 11 10 to 30 parts by weight with respect to 100 parts
by weight the whole liquid. (00271 1In the above-described step (ii), a
droppi ng substance is usually cooled and solidified in liquid, and in
this procedure, it may also be permssible to mx a crystal of a conpound
(1) or the like as a seed crystal into the liquid to cause solidification.

[00281 The ng tied §G'b§5§@%_e_b(ygfx@é‘iﬂ;ﬁE 4R A e cBOokicdifg@dod pruakgr in
t he above-described step (ii)° can be recovered usually by a filtrafion

apparat us syeh o185 @nhgefphiiifdigal ghiktration apparatus, Funda filtration
appar atus and é%e |1 ke, 1f necessary after washing with water and the

i ke. The recpg§§§3 granul ar substance can also be dried using a drier
such as a vacuumdrier, ventilation drier, vibration flow drier and the

ok e "ScE OO ol gy ol ey | o
substance is usually coocled and scolidified 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

obtained by dropping the melted substance containing a

_12_




approxi mate sphere, approxi mate hem sphere and the |ike. The granul ar
substance in the formof disc, approxinmte sphere or approxinate

hem sphere is obtained by dropping the nelted substance containing a - 12
conmpound (1). Wen the grain size is smaller, its shape is usually sphere,
and when |l arger, its shape becones hem sphere by flattening due to its own
wei ght. Wen the granul ar substance is spherical, its grain size is
usually 1 mmto 5 nm and when approxi mate hem sphere, its grain size is 1

mto 4 mm apghdd$nahenght el MR Ogfa I shrQm fdhesabandroi ntt of
di spersibilityinto a thernoplastic polymer, its grain size is preferably

1 mMmto 4 mpyifhd hes casg2af SRlCkEre, aBAd i & A1 Brgkie iistsPr.@lf)&F)éb'y 2 mMm
to 4 mmand its height is preferably 1 mmto 3 nmin the case o

appr oxi mat ephenjapher gm; Q0304 Wt B16eSRECHN G 0ahiBe t@f AR adwSURSt gnge
obtained by the production nethod of the present invention, the weight

per grain of th nphar gl alreshBstavrld Vi tQ cHA0, Dy s Pyehemabl y
6 ng to 50 no. 3&?%?nyb ig%%fange, ?hefe i's a:bre?gggble tendeniygthat

dusting is cguppressgd,and yut ugh adheskd) ofnd henenanyiox sHbskances is
suppr essed.
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.
{o030])

With respect to the granular substance cbtained 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 the weight 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

the like in the case of performing dropping in the
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Wth respect to the weight of the granular substance, the anmount. of
dropping of the nelted substance nay be advantageously controlled by the
size of a pore, the viscosity of the nelted substance and the like in the
case of performng dropping in the - 13 solidification step and in the
case of use of a dropping tube. [0031] The granul ar substance obtai ned by
the production nethod of the present invention is a crystalline granular
substance. Nanely, the granul ar substance obtained by the production

method of the,prgsentatenstap Showsidistgt! ¥aae ydaidier giec speak in 110
to 130C when tenperature is raised at a rate of 10Cmn in a differential

scanni ng Cahfféﬁsgﬁb R$Q. [0032] The granular substance obtained by the
production nethod of the present invention contains a conpound (1), and
can be suitabl (prg as a stabilizer for polyners such as thernoplastic
pol ymers and t'he 11ke The granul ar substance contains a conpound (1) in

an ~amount of uspgl ;%%Ma"/eogusgrc%,no%r%ﬁgghw%w%@rprg@h&iﬂ}p

granul ar substance can contain a materi al
method of the present invention is a crystalline

granular substance. Namely, the granular substance
cbtained by the production method of the present
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 wt$% or
more.

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

[0033]

The granular substance cbtained by the production

t

method of the present invention causes 1i

]

tle dusting

_*14_



I s capabl e of showi ng an endotherm c peak in 110 to 130C, and for exanple,
a phenolic antioxidant or the |ike may be contained. [0033] The granul ar
substance obtai ned by the production nethod of the present invention
causes little dusting 14 and its handling is easy, and is excellent in
what is called blocking resistance by which bl ocking (cohesion) does not
occur even in storage for a long period of time since it is crystallized.
Further, when the granular substance obtained by the production nethod of

the present anwenttidmasdbiagdad idy gl t skpeadi ng boy e EhﬁH“%ﬂ£§t%§ :
en

pol ynmer such as pol ypropylené and the |ike, 1t shows the sane exce
di spersi bili¢y1asd WiadcRringorwantdonake PRYIGHY & i bskﬂnf en
i f the granul ar substance ig used in th% f2?n1of g?gF%ékﬁﬁ’ac&. %%%ﬁ?y

Her e, exanDI@@e@fﬂdﬁ%6@@ﬁﬂvab@ﬁifhrg%aﬂg§ei@8%"%31%@5??%3&@&”§¥type

resins such as an ethyl ene-propyl ene copofyner and t pol yet hyl ene

(LDPEy 1 near T ow denst 1y B0l 2ty Brs ( LLOPE TS e i Bfey et 1 ene
et hyl pent engr ALY ERT s @ SYL 8RR P ineqd by the production method of
the present invention is blended in melt-kneading in a
thermoplastic polymer such as polypropylene and the
like, it shows the same excellent dispersibility as
that of conventional powdery granular substances, even
if the granular substance is used in the form of grain
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 polyethylene-styrene copolymer, styrene-
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acryl ate copol yner, ethylene-vinyl acetate copolyner; polystyrenes

(pol ystyrene such as poly(p- nethylstyrene), poly(a-nethylstyrene) and the
like, acrylonitrile-styrene copolyner, acrylonitrile- butadi ene-styrene
copol ynmer, special acrylic rubber- acrylonitrile-styrene copolyner,
acrylonitrile- chlorinated pol yethyl ene-styrene copol yner, styrene - 15
but adi ene copol yner, and the like), chlorinated polyethylene,

pol ychl oroprene, chlorinated rubber, polyvinyl chloride, polyvinylidene

chloride, mRihAGE¥hEC Jgi Nymethybae-tHd Y] i Rbgohelh copohypel, fluorine
resin, polyacetal, grafted polypﬁenylene ether resin, polyphenyl ene

sul fide resig,; pot yuhehhans, o1 pehyalicite o) Yeat 8 irRi e fthpbeexanpl e,
polyethylenéﬂatgrepﬁthaldtg?)pglybuty eé% terephthélate and the Iike),

polycar bonaﬁlohﬁgixgﬁr et Sy 1 @01 ypulihane, v 1 Pekyet ken sthes, ket one,

pol yet her s romatic polyéster resin, diallyl phthal ate prepol yner,

silicone fgrtﬁé'h{}fla&&m@y fﬁiee%hya%éswﬁgmealc@ﬂ@pi@ﬁgba eroni trile

copol yrer, ene- et hy met hacrylate copolyner, and the Iize, and

particul arl yfl\jéPF’hEh‘iel%Iﬁp,dP@éT&aefe_t%qo,d gphdipg ?Jdl%ﬁt%@a@yhbh)é, ether

preferabl e are pol yet hyl ene pe“resins, polypropylene type resins and

pol ystyrenes,, and, L8 Rl £y P8 @8 fide resin, polyurethane,
polyamide, polyester resins (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
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, propylene-ethylene random

copolymer, propylene-o-olefin random copolymer,
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pol ypropyl ene type resins, acrylonitrile-butadi ene- styrene copol yner and
styrene-but adi ene copolyner. (0035) Here, the polypropylene type resin
means a polyolefin containing a structural unit derived from propyl ene,
and specifically nentioned are a crystalline propylene honopol yner,
propyl ene- et hyl ene random copol ynmer, propyl ene-a-ol efin random copol ymner,
- 16 propyl ene-et hyl ene-a-ol efin copol yner, pol ypropylene type bl ock
copol ymers conposed of a propyl ene honopol ymer conponent or copol yner

conmponent m@f&yﬁléﬁ@méﬁﬁyI%n@LQPbmﬁﬁina@ép@ﬁy&éﬂﬂxﬁdﬂ?prépﬁmﬁﬁﬁu of

propyl ene and ethyl ene and/or a-olefin; and the like. (0036] In the

present invenyhonp1WeeN ddiSo POM¥REORMMINEseliYBE RePrbpplesed as the

t her nopl astic pol ynmer, polypropylene type resins nay be used singly or two

or nore ofH&m@pam§m@%l&éﬁ@@ﬂea@dd#*&bp&99a3k cbendhef maiing wsual Iy

an a-olefin having 4 to 12 carbon atons, and exanples thereof include

1- but ene, 1céﬁﬁé§@@1d%fﬁ%@ﬁgleﬂeqe%mﬂ'éfpsnb%@%l et €8Rpoherdecene and
the like, and preferable are 1-butene, 1- hexene and 1-octene.

propylene and ethylene and/or a-colefin; and the like.
[o036]

In the present invention, when the polypropylene
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 a-olefin is usually an o-olefin having 4 to 12
carbon atoms, and examples therecf include l-butene, 1-
pentene, l-hexene, 4-methyl-l-pentene, l-cctene, 1-
decene and the like, and preferable are 1?butene, 1-
hexene and l-octene.

(0038}

Examples cof the propylene-a-olefin random copolymer
include a propylene-l-butene random copolymer,
propylene-l-hexene random copolymer, propylene-l-coctene
random copolymer, and the like.

[c039]

Examples of the propylene-ethylene-oa-olefin

copolymer include a propylene-ethylene-l-butene

copolymer, propylene-ethvlene-l-hexene copolymer;
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(0038] Exanples of the propyl ene-a-olefin random copol yner include a
propyl ene-i - but ene random copol yner, propyl ene-| -hexene random copol yner,
propyl ene-i-octene random copolyner, and the like. (0039] Exanples of the
propyl ene-et hyl ene-a-ol efin copol ynmer include a

propyl ene- et hyl ene-1-butene copol ynmer, propyl ene-ethyl ene-I-hexene
copolynmer, - 17 propyl ene-ethylene-1-octene copolyner and the |ike.

[ 0040] In the polypropyl ene type bl ock copol ymer conposed of a propyl ene

hormopol yner spppgnete-0it €9PehE aI-o SdpONeBboBIind Y £0apesed 1afxdr opyl ene,
and of a copolyner conmponent of propylene and ethyl ene and/or a- ol efin,

exanpl es of trﬁ #Hpp! ymer conponent neinly conposed of propylene |nclude a
propyl ene- et hyl ene copolyner conponent, propyl ene-1|-but ene copol yner

conponent, propykanete HeXEpgrepRalanEert $oaPBNeRIK olPRelki k@mpHKkd
exanpl es of the copol yner conponént of ‘propylene and ethyl ene and/ or

a-ol efin inchpdg @ro@f@pyﬁ@nﬁo%@m%eefoeein}b%rerﬂprmpnéabolwl ene-
et hyl ene- 1- but ene copol yner conponent, propylene- ethyl ene-1-hexene
copol ymer coppRpententP®PYhePeromposed of propylene, and of a
copolymer component of prbpylene and ethylene and/or o-
olefin, examples of the copolymer component mainly
composed of propylene include a propylene-ethylene
copolymer component, propylene-l-butene copoclymer
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~l-butene copolymer component, propylene-
ethylene-1l-hexene copolymer component, propylene-
ethylene-l-octene copolymer component, propylene-1-
butene copolymer compcnent, propylene-l-hexene
copolymer component, propylene-l-octene copolymer
component and the like. The content of ethylene and/or
ca-olefin having 4 to 12 carbon atoms in the copolymer
component of propylene and ethylene and/cr a-olefin is
usually 0.01 to 20 wt%.
[0041]
Examples of the polypropylene type block copolymer

composed of a propylene homopolymer component or
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et hyl ene-1-octene copol yner conponent, propylene-I- butene copol yner
conponent, propyl ene-1-hexene copol yner conponent, propyl ene-I|-octene
copol ymer conponent and the |ike. The content of ethylene and/or a-olefin
having 4 to 12 carbon atonms in the copolymer conponent of propylene and
ethylene and/or a-olefinis wusually 0.01 to 20 wt% [0041] Exanples of

t he pol ypropyl ene type bl ock copol yner conposed of a propyl ene honopol yner
conponent or - 18 copol yner conponent mainly conposed of propyl ene, and

of a COpOlyg%?oQL ﬂeabmg%n@rgpxﬁgﬂﬁmn@o%%@@eofaa%cgfylae&éefsaﬂdl ncl ude
a propyl ene-ethyl'ene bl oc copol ynmer, “(propyl ene) - (propylene- efhylene)

bl ock copobyner 10&;9699%E%n%)on(ﬁ3r9@1¥£98? %@aﬂmé BybeR&ny PLREK

copol yrmer, (propyl ene)=(propyl ene-et hyl enée-| - bl ock copolyner

(prOpyIene)aﬁﬁwaaﬂﬁmglgleUH u%%oﬁk %%gyﬁgﬁﬁ+ezhy e bloc

(propyl ene) - (propyl ene-1- hexene) ock ymer ene-etﬁylene)-

(propy! ene- %b?ﬁryﬁéf bwh%%?&ﬂ@&@%—?BEBb ne- eghy%ene) blo

(propyl ene- et ene) - ( propy! éne- et hyl éne-T-hexene l'ock copo yner

(propyl ene- gblyd 18083 7 (prtamslgmeeﬁe b%%g)wérf%eﬁﬂ QLYERI,_butene

(propyl ene-et hyl ene) - (propylene-|-hekxen bl ock copol yner, propyfene-l-
block copolymer, (propylene)-(propylene-ethylene-1-

hexene) block copolymer, (propylene)-(propylene-1-
butene) block copolymer, (propylene)-(propylene-1-
hexene) block copolymer, (propylene-ethylene)-
{propylene-ethylene~-l~butene) block copolymer,
(propylene—ethylene)~(propylene—ethylene—l—hexene)
block copolymer, (propylene-ethylene)-(propylene-1-
butene) block copolymer, (propylene-ethylene}-
(propylene-l1-hexene) block copolymer, (propylene-1-
butene) - (propylene-ethylene) block copolymer,
(propylene-l-butene)-(propylene-ethylene-l-butene)
block copolymer, (propylene-l-butene)-(propylene-
ethylene-l-hexene) block copolymer, (propylene-1-
butene) - (propylene-l1-butene) block copolymer,
(propylene-l-butene)~ (propylene-1-hexene) block
copclymer and the like.
[0042]

When the polypropylene type resin is used as the

thermoplastic polymer in the present invention,

preferable are polypropylene type block copolymers
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but ene) - (propyl ene-et hyl ene) bl ock copol yner, _

(propyl ene-1-but ene) - (propyl ene-et hyl ene-1-butene) block copol yner,
(propyl ene-1I - but ene) - (propyl ene- et hyl ene- 1- hexene) bl ock copol yner,
(propyl ene-1- butene)-(propyl ene-I-butene) bl ock copol ymner,

(propyl ene-1I - but ene) - (propyl ene-1-hexene) block copolynmer and the |iKke.

[ 0042] When the pol ypropyl ene type resin is used as the thernoplastic
polymer in the present invention, preferable are polypropyl ene type bl ock

copol yners cok@osedmosed efyatdysigt! brepRiQRyd ensmbBBRRA SHTET
propyl ene honopol yner conmponént or copolynmer conponent  mainly conposed of

propyl ene, gpdpef &é%@h%ﬁ%ﬂym&ﬁﬁbn@ntprd%PYéc?;?@l?fh@re'[Mﬁ@ﬁeﬁ@d/ or
a-olefin having 4 to 12 carbon atons, and nore preferable are

pol ypropyl engitiRe ARskseapelsy B sy ¢PaRased f & Prepybangdwnopol yner
conponent or copol yner  conponent nalnly conposed of propylene, and of a

copol yner  gefpeRHt of £ PpeBRYhARS, &ngh gt Byhene ANd 04 /8r0hefdin s aving 4 to
12 carbon atons. [00431 he granul ar substance obtai ned by the production
met hod of tRgvBRmRSeNttdNYENLLIDJRYaPEmE! eRded ndSe dpreferable 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, 0.0l 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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granul ar polyner stabilizer, in an anount of usually 2 parts by weight or

| ess, specifically, 0.01 part by weight or nore and 2 parts by wei ght or

| ess, preferably 0.01 part by weight or nore and 1 part by weight or

| ess, with respect to 100 parts by weight of a thernoplastic polyner. Wen
the amount is 2 parts by weight or less, there is a preferable tendency of
suppressing a so-call ed bl eed phenonenon in which a stabilizer energes on
the surface of a thernoplastic polymer conposition. EXAMPLES 20 _[0044]
The present ipg@q%ion will be illustrated further in detail by exanples and
conparati ve exanpl'es nentioned below, but the present invention is not

limted to themrf004pLseh? tihg,dQLEBW NG 18X30P! £8188E CAMAT fhk¥Ber
exanples, 2-[I|-(2-hydroxy-3,5-di-t-pentyl phenyl)ethyl]-4,6-di-t-

ot o L IBO B e T L A e AL T e R e granul ar
substance yenf {BASH" 81308 aVat ughed (A% Aaser Lhednhalaw 1 £ 0R4E]
limited to them.
[0045]

In the following examples and comparative examples,
2-[1-(2-hydroxy-3, 5-di~t~-pentylphenyl)ethyl]-4,6-di-t-
pentylphenyl acrylate (hereinafter, referred to as
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.

[0046]}
[Grain size distribution measuring method]

The grain size distribution was measured using an
automated sonic sieving particle size analyzer robot
sifter RPS5-105 manufactured by Seishin Enterprise Co.,
Ltd. Those of 74 pm 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.

[o047]
[Weight measuring method]
The weight of one grain of the resultant granular

substance was measured using a precision balance

_21_



[Gain size distribution neasuring nethod] The grain size distribution was
measured using an automated sonic sieving particle size anal yzer robot

sifter RPS-105 manufactured by Seishin Enterprise Co.,

or less (in Table 1, 75 pm Pass) are recognized as a fine powder, and
smaller this nunmerical value is, then, smaller the dusting and | ower
crisis of dust explosion. [0047] [Wight neasuring nethod] The wei ght
one grain of the resultant granular substance was neasured using a

preci si on balaanc@actdted et rred P IMOTLERHOLEDR: Fhe S @nent
was repeated 20 tinmes for each sanple, and its average val ue

was used aswiaie Mehght el 2080 MBE Fbai B Qfh tdienp JEANUIR] SUDSEGRCE el 0048]
[Differential scanning calorinetry] The granul ar substance was heat éd up at

_ . Q08 nyapduerdotherymne peals t her 604 ch Chnerf-a fRaskr ede by a
differential scanning calorineter (DSC)y DSC-60A manufactured by Shimadzu

Corp. [0049)raARpnpar ahibke sexapl e 1)

nmeasur ement

a rate of

[c048]
[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 fiask egquipped with a
thermometer, stirring machine and cooling tube was
charged 4924.8 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
oxychloride 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 cil layer portion were repeated until

_22_
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Into a four-necked flask equi pped with a thernoneter, stirring nmachi ne and
cooling tube was charged 494.8 g (1.0 nol) of 2,2'-ethylidenebis(4,6-di-
t-pentyl phenol), 72.1 g (1.0 nol) of acrylic acid, 400 g of n-heptane and
212.5 g (2.1 nol) of triethylam ne, and an atnosphere in the vessel was
purged with nitrogen, then, 107.3 g (0.7 nol) of phosphorus oxychloride
was dropped while stirring. After conpletion of dropping, the tenperature
was insulated at 80C for 1 hour, then, 500 g of water was charged, and

the mxture magtwashehtd A, Wvahel tale 6OCI andydr Gl 8l §8BARAL! IIW S, cCaused.

Wat er-washing and |iquid separation of the oil laver portion were repeated
until -22 ney?cabhaqutgmigﬂﬁnbpedalcé@yerd' £ool &4 dewa G yIGwhile
stirring, to cause deposition of a crystal. t the sane tenperature,

stirring waspfuthBers fes f OEAPEAr altiCAUSLt depesid 10k Ofudtplystal , then, the
crystal was filtrated, and washed with cold n-heptane, and dried under

reduced presgsreotr@elPt atH 23056 Yot eoAPRUND (drddthn,t hedor mRE
crystalline powder. The resultant powder was conpacted and pul veri zed

under a conpagkiRd WLSSHIetehtedd Migd biadned herticompast or-ndpyutact ured

by Turbo Kogyo Co., Ltd, to obtain a granulated material. The resultant

granul ated mahgrbalied 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 byra reller 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 intc mixed
liquid composed of 100 parts by weight of water
adjusted to 45°C and 0.5 parts by weight of glycerin
moncstearate (Electro-Stripper TS-5 manufactured by Kao

Corp.; HLR wvalue 3.8), and stirred in the ligquid for 15
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showed an endotherm c peak at 120.5C. The weight of one grain of this
granul ated material was 1.2 ng/grain. The results of grain size
distribution are shown in Table 1. This powder manifested significant
dusting. LOO50] (Exanple 1) 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 conmpound (1-1)
was dropped into mxed liquid conmposed of 100 parts by wei ght of water

adj ust ed t oh48esand TherPartsrhy tRi G x ©hir8l Yo iwh sHPRORLRH qlfrer
(Electro-Stripper TS-5 manufactured by Kao Corp.. HLB value 3.8), and

stirred in the ldiqui Saf8B 4Bin2d PeHRS1, TheISaf t 8 obihe dTigd Uk ey ¥as g
washed with water and filtrated using a funnel, then, dried at 80C using

a gear ovena @ aQbldidn 35¢Bart A Weh0phrels & opRoyRe del-al)cdhpbigdf orm
of approximate sphere. The resultant granul ar 'substance showed an

endotherm c (peak atn drd. 26rmler Woh9hE x9ha@Re G POl THES YA Rht
substance was 24.3 ng/grain. The results of neasurenent of grain size

di stributiograhutifie w@pstahceS Wl @dgeanr @t tRidaplegkl.a¢Thi s granul ar
substance mani fested utterly no dusting, and handling
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.

[o051]
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t hereof was easy. [00511 24 (Table 1) Conparative Exanple Exanple 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 pm
ON 1.29% 0.00% 75 pm PASS 1.29% 0.00% [0052] (Exanple 2) Fifteen parts by
wei ght of a conpound (1-1) in the form of approxi mate sphere was obtai ned
in the sane 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 (rapaause) nelting thereof, then, the nelted substance of the

conpound (d-1) was dropped into mxed [iquid conposed of 100 parts by
wei ght of Water adjusted to|4B0avatdve Fararpby \Wekghplef Isqrbitan
monost ear af e ( SPAN60 1
2000 pm ON 0.00% 89.65%
1000 um ON 33.20% 0.26%
500 um ON 12.21% 0.09%
300 um ON _ 15.32% 0.00%
150 pm ON 5.40% 0.00%
106 pm ON 1.29% 0.00%
75 pm ON 1.29% 0.00%
75 um 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 liguid 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 therecf was
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manuf actured by Wako Pure Chem cal Industries, Ltd.; HLB value 4.7), in
Exanple 1. The resultant granular substance showed an endot herm c peak at
about 121C. The weight of one grain of this granular substance was 20.4
ng/ grain. The resultant granul ar substance nanifested utterly no dusting
and handling thereof was - 25 easy, like in Exanple 1. Industrial
Applicability (00531 The granul ar substance obtained by the production

met hod of the present invention shows little dusting and handling thereof
is easy, thusas{hisideanihagxafmphst ance can be suitably used for inproving
the processing stability of a polynmer such as pol ybutadi ene and the |iKke.
- 26 CLAIMS 1. A nethod of producing a granul ar substance conprising (i)
a step of nelting a conmpound of the formula (1) : O OHO0-8-CH=CH2 R X

Rl Industrial Applicability
[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.
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( (1) 3R23 R2 (wherein, R1 and R2 represent each independently a

hydr ogen atom al kyl group having 1 to 8 carbon atons or cycloal kyl group
having 5 to 8 carbon atons, R3 represents a hydrogen atom or al kyl group
having 1 to 8 carbon atons. X represents a single bond, sulfur 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) to obtain the nelted
substance, and (ii) a step of dropping the nelted substance obtained in
the step (i) into water and recoveri ngdiyermgr anul ar substance. 2. The
production method according to Claim1, wherein the nelted substance
obtained in the step (i) 1is dropped into water containing surfactant. - 27
3. The production nmethod according to Claim2, wherein the surfactant is a

surfactant having am Hi&hyal B¢ rdd®ifg 4. gH@UIrLHUshHaR aiRihod
according to Claim1l, wherein the nelted substance obtained in the step

(1) is droppefipiiitssi gt er having a tenperature which is not

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

O
OH O—8CH=CH,

R’ y R’
(1)

3 pd
2 R™R 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, R?
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 cyclocalkylidene 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 and recovering the
granular substance.

2. The production method according to Claim 1,
wherein the melted substance obtained in the step (i)

is dropped into water containing surfactant.




| ower than 20C and | ower than the nelting point of the conpound of the
formula (1). 5. The production nethod according to Caim1l, wherein the
wei ght of per grain of the resultant granular substance is 5 ng to 100 ng.
6. The production nethod according to Caim1l1, wherein the conpound of the
formula (1) is 2-[1-(2- hydroxy-3, 5-di-t-pentyl phenyl)ethyl]-4,6-di-t-
pentyl phenyl acrylate or 2-t-butyl-6-(3-t-butyl-

hydr oxy- 5- met hyl benzyl ) - 4- et tyl phenyl acrylate. 7. The production nethod

according to dai mie WL bRemEesWd %cgfawbartosuiﬂﬁéaﬂcg has a shape
of disc, approximte gphere or approxi mate hem sphere. -

wherein the surfactant is a surfactant having an HLB
value of 2 to 6.

4. The production method according to Claim 1,
wherein the melted substance obtained in the step (i)
is dropped into water having a temperature which is noct
lower than 20°C and lower than the melting peoint of the
compound of the formula (1).

5. The production method according to Claim 1,
wherein the weight of per grain of the resultant
granular substance i1s 5 mg to 100 mg.

6. 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.

7. The production method according to Claim 1,
wherein the resultant granular substance has a shape of

disc, approximate sphere or approximate hemisphere.
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