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1 GRANULE MASS Technical field The present invention
relates to a granule mass 5 suitable as a plastic
addi tive. Background art It is known that, by adding a
phenol - based anti oxi dant to polyolefin such as

pol yet hyl ene and pol ypropyl ene,. 10 oxi dati on
deterioration of a nol ded polyglefin article

generated by light or heat is remarkably decreased. A

phenol - based anti oxi dant | I powder having a
mel ting point of around 1@%A@5§%dh§5%edian di anet er of
5 15 to 70 pm is added to polyolefin wth better

flowability through a hopper w thout being nelted, but

dyst - pr.oo neasure was necessary upon addition to
EF?BBéFPE 5&5?50 a dust generated froma powder of a

phenol-gased ant i oxi dant. 20 Uﬂder such the ,
Ci r cUNEPENEES SCRLpFBYESS 108y THIEHES h§ a FF@NEe JrRss

m Xi, n etraki s[ 3-(3,5-di-t-hutyl -4-

h?HFBgygﬁeﬁﬁ fpkia%w BAHELAE ] met hane which is one

kind of a phenol -based anti oxi dant, and an antacid

additive such as stearate, heating the m xture to 115

Cto nelt a part 25 of the phenol -based anti oxi dant,
aRAckEXPHEda@Zt5nm pel let 2 |ike phenol - based

anti oxi dant and an antacid additive wwth _an extruder

i s di séFo3&dkPRWIPLAaNe. Y- 271dd5g @epjerplapgised antioxidant
to polyolefin such as polyethylene and polypropylene,
oxidation detericration of a molded polyolefin article

generated by light or heat is remarkably decreased.

A phencl-based antioxidant is usually a powder having
a melting point of around 100 °C and a median diameter of 5
to 70 pm, is added to polyolefin with better flowability
through a hopper without being melted, but dust-proof
measure was necessary upon addition to polyolefin due to a

dust generated from a powder of a phenol-based antioxidant.

Under such the circumstances, a process for preparing
a pellet of mixing tetrakis[3-(3,5-di-t-butyl-4-
hydroxyphenyl) propionyloxymethyl] methane which is one kind
of a phenol-based antioxidant, and an antacid additive such
as stearate, heating the mixture to 115 °C to melt a part

of the phencl-based antioxidant, and wmixing a 2.5mm pellet-



1). It is disclosed that the pellet is dust-free even
when a binder such as paraffin which is not desirable
to 5 polyolefin is not used, and there is no di sorder
upon addition to polyol efin. However, polyolefin
obtai ned by nelting and kneadipg a pellet obtained by
heati ng a phenol -based anti oxidant to 10 100 C or
higher i n advance has a problemthat heat stability

fHQeﬁﬁQnofngaé%thﬁt@Bﬁ@dgngrQﬂheghtQﬁEaEE@ additive with

yolef I n nust e extrusion-nol usi ng an expensive

ﬁ% gg@fudé? Eésﬁigéf5§e8f hhSp'RvﬁBt'inégoPEJ?%P QfExample

present invention Is to provide a granul e nmas

C?Ptalf$ngsa@1§9¥# é&g?ﬁgtaﬁhg g%iTeEOFE EQE fr@@'%gen when

|s excel | ent owa rty, uces e dust

(a0 AdeE 8L &s B ag??nbﬁhﬁéﬁpﬁéeﬂoPyd8F§EgB £ to

en a I've such as an antioxidant is

f
s I A T g PN e O e

iform nd a rocess for produci ng the sane.
2%3#%5io?8€ot3% ¥PESEAT i nvention provides the
followng 3 [1] to [12] [1] A granule nmass conprising
a granul e containing a phenol-based anti oxi dant

ted b 5 f | “and .
LTt oo et bt bxe Bart B diafholvppt it 188%afa kneading a

pellet obtained by heating a phenol-based antioxidant to
10 100 °C or higher in advance has a problem that heat

stability is uneven, and it has also a problem that the

polyolefin must be extrusion-molded using an expensive

extruder.

15 Disclosure of the invention
An object of the present invention is to provide a
granule mass containing an antioxidant as a main component,
which is excellent in flowability, produces little dust
from an additive, and can be prepared by a simple facility
20 when an additive such as an antioxidant is added to a
plastic such as polyolefin, and affords a plastic having
thermal stability which is hardly ununiformized, and a

process for producing the same.

25 That is, the present invention provides the following
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the followng fornula (2), wherein a content of the

sul fur- based antioxidant (2) relative to a total of

100 parts by weight of the phenol -based anti oxi dant

(1) and the sulfur- based antioxidant (2) is 3 to 70

parts by weight. 10 (HOCH2-CH3-C X1 | | 0 IR n
(R2-Y-S-CHACO M Z (2) 15 [in the fornmula (1), RL
represents an al kyl group of a carbon nunber of 1 to

8[1X tepik8knts a n-hydric al cohol residue of a

carbon nunber of 1 to 18 optionally containing a

het eroatom and/ or a cyclic group, and n represents an
integer of 1 to 4, 20 in the formula (2), R2

repr esehl sA anrahy& gasdpcofpaisdagbangranbée ebnt2itdng a
18, Y represents a single bond or a 4 -C2H4COR2-

alotin ] baepd eseni sxhdanbydepeeabnobdl byeshdu€odfl owdng
carbon nunber of 5 to 18, and mrepresents an integer
oforrul® #1) Sah@] aThel guarbheednantaesotdnbgrepretented by
wherein a nedian dianeter (based on weight) of a

e Ut 1 Toii iy nedrinilat he) gr anekeiABsScbitBnt b¥ $h@Msul fur-

based antioxidant (2) relative to a total of 100 parts by
weight of the phencl-based antioxidant (1) and the sulfur-

based antioxidant (2) is 3 to 70 parts by weight.

HO CHg~CHz—(—1—X (1)
0
Ry
n
(R:=Y-S5~C;H4CO) -7 (2)
[in the formula (1), R; represents an alkyl group of a

carbon number of 1 to 8, X represents a n-hydric alcohol
residue of a carbon number of 1 to 18 optionally containing
a heteroatom and/or a cyclic group, and n represents an
integer of 1 to 4,

in the formula (2}, R; represents an alkyl group of a

carbon number of 12 to 18, Y represents a single bond or a
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[3] The granule mass according to [1] or [2], wherein

10 a dust flying rate of the granul e mass neasured by

a Heubach test is not nore than 1% by weight. [4] The
granul e mass according to any one of [1] to [3],

wherein the sul fur-based antioxi dant represented by

15 the fornmula (2) is at |east one kind selected from

the group consisting of 3,3 -thiodipropionic acid

di dec ster wahPLOgi PrApRleRL.C ' :

i AR T o EuP® o peP e od. BB Pa Lo e R eyt ane of
di - 0= d ster ] r ;

dtcor v Fbag BECs F9) 4F)  5R8 8 PALKERERES, pp inceger of
pgegglé ased antioxidant represented by the fornula

(1) Ts at |least one kind selected fromthe group
consisting of 3,9-bis[2-{3-(3-t-butyl-4-hydroxy-5-

nmet hyl phenyl ) propi onyl oxy}-1, 1-di net hyl et hyl ]-2, 4, 8, 10

25 tet i ro[5..5]undecane . .

ot r okl 2 37, SEanetEulitye. dogording to (11, wherein a

MR PAYPREOYELRLORLODLS 85" L1 BRPY A8EY LG N85 heained in
bi s{3-(3-t-butyl -4-hydroxy-5-net hyl phenyl ) propi oni c

S ot d L eR ety Lofy OB B 5 [ 6] The o anul &

mass according to any one of [1] to (5], which

further contains at |east one kind additive selected
fromthe additive group consisting of a niutralizin% ,
agent , L3 | TRF i S5REUL e BROSpREEETEARFokPdAR!, ©F [2]. Wherein
hi ndered_am ne-based [ight stabilizer, an ultraviol et

1D %%%%r%&ﬁbﬂ%g%ﬁ¥? %fn%?ﬁl9§%§B}eaﬁa§ﬁtW@PﬁPFEdaﬁgn?,

an
Heubach test is not more than 1% by weight.

[4] The granule mass according to any one of [1] to
[3], wherein the sulfur-baged antioxidant represented by
the formula (2} is at least one kind selected from the
group congisting of 3,3'-thiodipropionic acid di-n-dodecyl
ester, 3,3'-thiodipropionic acid di-n-tetradecyl ester and

3,3'-thiodipropionic acid di-n-octadecyl ester.

[5] The granule mass according to any one of [1] to
[4], wherein the phenol-based antioxidant represented by
the formula (1) is at least one kind selected from the
group consisting of 3,9-bis[2-{3-(3-t-butyl-4-hydroxy-5-
methylphenyl)propionyloxy}-1,1-dimethylethyl] -2,4,8,10-

tetraoxaspiro[5* 5]undecane, tetrakis[3-(3,5-di-t-butyl-4-
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anti-bl ocking agent, a pignent, a flanme-retardant, a
filler, and a phenol-based antioxi dant other than the
phenol - based anti oxi dant represented by the fornula
(1). 15 [7] A process for producing a granul e nass,
conprising stirring-granulatigg a m xture contai ning
a sul fur-based antioxidant represented by the fornul a
(2) and a phenol - based anti oxi dant represented by the

&ﬁ%ﬁ#ﬁéﬁ%ﬂ%& aﬁ%ﬂé?f%"a‘g?E@l&é?ﬁﬁ?%ﬁ@gﬁg srrsznen
(Blal ! Lueutey 7.1 0hok 8Ly 1800 pRLS BB ELBBE O acic)
ag}igg#ggg%%é%%féf%ﬁ ggtgg by weight. [8] The process

accor erern &tirring- 25 granulation is
performed with a stirring granulator having a

stirring wing in the interior of the stirring

gr anul § brThe afgtlabaVe ngadscheavadcagbebwann anki profill] to
the stirring wng 6 and a wall surface of the

| (Bl iwicoh thethérrebngaigsaayl akast OheNRinfDEEALbade
30 nm [9] A plastic conposition characterized in that

Os 05t &d t Prém Pehé Sadyiveirghyrehipacghanst engass as
defined in any one of [1] to [6? is incorporated into

L0, Ped 1 5z Dvg Weh&ht , 8f 1apPlaghtC. a[ gRbsph8te antioxidant, a
conmposition according to (9], wherein the 10 plastic

191 redd hed Rl 881 h&s 851 Dght 1L ad N1 £0PPOShI LPPraviolet
according to [10], wherein the

absorbing agent, a metal soap, an antistatic agent, an
anti-blocking agent, a pigment, a flame-retardant, a filler,

and a phencl-based antioxidant other than the phenol-based

antioxidant represented by the formula (1).

[7] A process for producing a granule mags, comprising
stirring-granulating a mixture containing a sulfur-based
antioxidant represented by the formula (2) and a phenol-
based antioxidant represented by the formula (1) in a
temperature range of 40 teo 70 °C, wherein the content of
the sulfur-baged antioxidant (2) relative to a total of 100
parts by weight of phenol-based antiocxidant (1) and the

sulfur-based antioxidant (2) is 3 to 70 by weight.

[8] The process according to [7], wherein stirring-
granulation is performed with a stirring granulator having
a stirring wing in the interior of the stirring granulator,

and having a clearance between a tip of the stirring wing
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plastic is polyolefin. 15 [12] A method of stabilizing
a plastic, conprising incorporating 0.005 to 5 parts
by wei ght of a granule mass as defined in any one of
[1] to [6] into 100 parts by weight of the plastic.
20 Brief Description of the drgwings Fig. 1is a
schemati c cross-sectional viewof a stirring

granul ator (high speed m xer) used in Exanples. Fig.
Coh3.FLyRUL BIECLE"E0" A8 EXLEUSBE Uacfhlnortiip

OfLLpdet: Lo o?°ﬁé ke, Eaghlog B, g s Cromper

Adaptor part Position for neasuring maxi mum
tenperature of mxture at 10 adaptor part (B)

Ext C) Heat m. xi t t cA
posi 11 AT Bblast il Efkoli ELBH RRRFakFekigRalgH that 0.00s
to 5 parts by weight of a granule mass as defined in any

one of [1] to [6] is incorporated into 100 parts by weight

of a plastic.

[10] The composition according to [9], wherein the

plastic ig a thermoplastic resin.

[11] The composition according to [10], wherein the

plastic is peclyolefin.

[12] A method of stabilizing a plastic, comprising
incorporating 0.005 to 5 parts by weight of a granule mass
ag defined in any one of [1] to [6] into 100 parts by

weight of the plastic.

Brief Description of the drawings
Fig. 1 is a schematic cross-gectional view of a

stirring granulator (high speed mixer) used in Examples.

Fig. 2 is an outline view of an extruder used in

Comparative Example 2.



15 (D) Die part Position for set tenperature of die
part (E) Screw cylinder (H Raw material charging
part 20 Mode for carrying out the invention The
present invention will be described in detail below
A phenol - based anti oxi dant used in the present 8
invention is a conpound represented by the fornul a
(1). As RL in the phenol -based antioxidant (1), a

Wi - | group, a t-pentyl group or a
{E%é%%naéﬂéﬂubf?%§m@ d

group IS preferable, and a nethyl group or a
t-bq%ﬁl- .S, 5 ' arly preferable. X in the
5%en I-%égéﬁfﬁgé%cgéﬁﬁé%&%%) represents a n- hydric

cqhol ' f a carbon nunmber of 1 to 18, and
the S gaare el

residue refers to a group in which a

drqge 10 atom has left froma hydroxy group of an
;Hyco(%g?ﬂ.]p% X, atriethylene glycol residue, a

pentaerythritol residue or a

>3 9-“@‘?%5‘{‘”1, 1- di met hyl - 2- hydr oxyet hyl ) - 2, 4, 8, 10-
t et raoxaspi ro[ 5. 5] undecane residue is preferable and,
5 6%%%%3}Eﬁ y, a pentaerythritol residue or a

3,9-bis(1,1- dinethyl-2-hydroxyethyl)-2,4,8, 10-
tQHyé%BéﬁgﬁrQﬁ%f fded%he residue is preferable. And
ggw4hﬁég%ég¥ﬂgg£€ased antioxidant (1) is preferably 2
Position for measuring maximum temperature of mixture at
10 adaptor part
(B) Extrusion port
(C) Heat mixing part
(C1) to (C4) Position for set temperature of heat mixing
part
15 (D) Die part
Position for set temperature of die part

(E} Screw cylinder

(H} Raw material charging part
20 Mode for carrying out the invention
The present inventicn will be described in detail

below.

A phenol-based antioxidant used in the present
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20 A nelting point of the phenol -based anti oxi dant (1)
is wusually around 70 to 220 C, preferably 70 to 150
C, further preferably 100 to 130 C. Wen a nelting
poi nt of the phenol -based antioxidant 9 (1) is not

hi gher than 220 C, there is a gendency that

di spersity in a plastic is inproved and, when the
nmelting point is not lower than 70 C, there is a

t. ) ' i o d
Squr%ﬁ%ggé'QPE?g%gﬁgﬁﬁﬁﬁ?%%ed %ﬁﬂg?ﬁﬁ?éHttﬁf3, a methyl

phenol - an ant I nc

Bt orters5 b BRSBTS 15T 2 2 1050 o
o (R | P PSSP orone, 7 ke ki gReee oo
%%%ééé#%f%lg%#%gﬁézl - isfﬁ%r oxsgﬂenyl ) propi oni c

acid) pentaerythrityl ester. 15 A nedi an di aneter
based on wei ght of the phenol -based antioxidant (1)

5 S O Aot 8,000 M PLL gl Yy, 1 ML Sehe o o
A Lok, "olel £52 L1an i WIGIEC 5o | ERU0EY ang
o 5 PG LeTper ot e L L tered ot o Lhe oLUgE
D g LU gLy, TdeX by SEOLDT 8 BN Fases:

As X, a triethylene glycol residue, a pentaerythritol
residue or a 3,9-bis(1l,1-dimethyl-2-hydroxyethyl)-2,4,8,10-
tetraoxaspiro [5:5lundecane residue is preferable and,
particularly, a pentaerythritol residue or a 3,9-bis(1l,1-
dimethyl-2-hydroxyethyl}-2,4,8,10-

tetraoxaspiro[5:5]undecane residue is preferable. And, n

in the phencol-based antioxidant (1) is preferably 2 or 4.
A melting point of the phenol-based antioxidant (1) is
usually around 70 to 220 °C, preferably 70 to 150 °C,

further preferably 100 to 130 °C,

When a melting point of the phenol-based antioxidant



granulated. 25 A fluidity index in the present
invention is a Carr's 10 fluidity index, in which
four kinds of values of a repose angle,
conpressibility, a spatula angle, and a uniformty
degree or an aggregation degreg of a granule mass are
nmeasured, each of themis scored using an index having
a 5 maxi mum of 25, which has been enpirically obtained

{1)Mey nd%oé}ﬁjf%ﬁela%ﬁ?riicf f‘t?e A4 e T U&é’ﬁcﬁé(néﬁfd@ﬁat

|s expresse y a total se 1 ndi ces (naxinu

&vﬁee{y#e%no og Sdt]tJd{%]y{h%rﬁcg‘y 0CT e‘%ym&b g, melting
gﬁ)%q‘g:alnogwﬁ]\% CTI:IZQ}F eZO%OEDCE]p %l%e Né gﬁ K%gl).{é)ency that
fru%ivfew’{%ﬁ% ﬁenéé%%bdﬁ%&rﬁ%fe g %fﬂisegte%‘%“%%sﬁ"?%rm grorage

based anti oxi dan

15 I,n sulfur
> ’Vgilekoed@eeeiﬂ Yrooup, DRRATUHSE ylb%;’r%%pp%‘?f%ﬁable
octadecyl group. And, mis preferably 1 or 4. Z in
the sul fur-based anti oxi dant (2) represents a m 20

hydri c, al cahol resi due of arbon nunper, of 5 {o 18

and | EHEREOGDIOY dUi R SR A G- G n| bh Hiclude
hydr ogen nels left froma droxy group of an

al RS [ZAS 37, 3y A 4a'l}'tyc511"d$x3f i due, a tetradecyl

al cohal = 25 reS|due an o tadecyl al cohol reS|due or a
%(ﬂrqggonyloxy 1-dimethylethyl] - ,8,10-

10 tetraoxaspiro[5-5}undecane, bis{3-(3-t-butyl-4-hydroxy-5-
methylphenyl)propionic acid} triethylene glycolyl ester,
and tetrakis{3-(3,5-di-t-butyl-4-hydroxyphenyl)propicnic

acid} pentaerythrityl ester.

15 A median diameter based on weight of the phenol-based
antioxidant (1) is usually arocund 1 to 100 um, preferably
around 5 to 70 um. When a median diameter of the phenol-
based antioxidant is not less than 1 um, there is a
tendency that a time for producing a granule is shortened,

20 and a heating temperature is lowered and, on the other hand,
when the median diameter is not more than 100 pm, a high
fluidity index is exhibited in many cases, even when not

granulated.

25 A fluidity index in the present invention is a Carr's



10

15

20

25

resi due

is preferable. In particular, when Y in the

sul fur-based antioxidant (2) is a single bond, a

compound
and Z is

in which R2 is a dodecyl 5 group, mis 4,
a pentaerythritol residue is preferable.

Wien Y is a -C2HACO2- group, ifgis preferable that R2

is a do
oct adecy

'tffq%ii‘i*ﬂec

decyl group, a tetradecyl group or an
I group, 10 mis 1 and Z is an al coho

r di
a2 qq{‘vﬁ'}:ﬁ t J Sc? I8 FAEESROPL NBenose

pec |c exanp ur - based

t
%@1 1%)(' %?I{p (ﬁ udle t]]%'% ﬂlna J}g%rrpoaﬁrg}ﬁ a uniformity

ent'ion rn

oW ng

?, %re%E'O%ﬂlaB{ %%49%%9@&%% %—‘9%? OIS mass are
Pedeiads rggcgq" 1 & dcd ot %enqstr?a%%&) ging 2

etra IS

%%&SHWP
tot

gﬁ?|8ﬁ d

|oprop|on|C acCl ri

l.e f th
of R MR brlni ."?leprélﬁﬁ%e%)O'%aas%%é’%n i many

gﬁlt% OPD f*% rtéf?&%v%\éeﬁgtlﬁef H‘;s”e](f{)%ﬁ? olgﬁ%gﬁfs eﬁpressed

aery

t f 8. t
B Bs B Ao e S o o WP H ST E Y Lo
Phergiret %@é%&'ﬁfﬁ%ﬁw SR ity e G eed vy

%Lodu0|n

Soci

ranul e, |owerin
%ty %f Powder Techno ogy, Japan, 2nd edition,

Nikkan Kogyo Shinbun, LTD, March 30, 2000, p.56-p.57].

A s

ulfur-based antioxidant used in the present

invention is a compound represented by the formula (2).

In
dodecyl

And, m i

Z 1

hydric a

the sulfur-based antioxidant (2), R: is preferably a
group, a tetradecyl group or an octadecyl group.

s preferably 1 or 4.

n the sulfur-based antioxidant (2) represents a m-

lcohol residue of a carbon number of 5 to 18, and

an alcohol residue refers to a group in which a hydrogen

atom is

As

residue,

left from a hydroxy group of an alcohol.

Z, a dodecyl alcchol residue, a tetradecyl alcohol

an octadecyl alcchol residue or a pentaerythritol
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5 heating tenperature, and inprovenent in a fluidity

i ndex, being preferable. When the content is not nore
than 70 parts by weight, there is a tendency that
production of a coarse granule is suppressed and this
Is preferable: Wien the contepf is not nore than 35
parts by weight, there is a 10 tendency t hat
production of a coarse granule is further suppressed,

3 1281014 Qﬁg £1s easily controlled, and this is
parﬁicjfgfﬁ pre eré% e. In the case where the granule
mass of the present 15 invention contains an additive
descri bed |l ater, when not |ess than 8 parts by weight

of the syl fyr-hased %{Hér?’@ S‘?}gltr nd Z%Jiﬁéfqhﬁégg?%gartni.{@xidant

for producing a granul'e is ened,

t rature is | d, 1.S; 18 ti ar.

S G sty P 3 Sl S P S B2 o doisort
I nt _i.nventiaon content_of t enol - based .

B i ) LR P e bt e

W¥%¥n %H ék@ phenol - based antioxidant (1) and the

SHF T AaSed ant i oxi dant (2) is 25 usually 97 to 30

parts by weight. 13 1In the present invention, it is

not neant that the phenol -based antioxidant (1) and

the sulfur-based antioxidant (2) are contained jn X
bach TGRS & AtoPhes: ARG cHb PV DI AR R is

but, it is nmeant that a
a dodecfi group, a tetradecyl group or an octadecyl group,

mis 1, and Z is an alcohol residue of a carbon number of

12 to 18 corresponding to Rs.

Specific examples of the sulfur-based antioxidant
which can be used in the present invention include the

following compounds:

3,3'-thiodipropionic acid di-n-dodecyl ester,
3,3'-thicdipropiocnic acid di-n-tetradecyl ester,
3,3'-thicdipropicnic acid di-n-octadecyl ester,

tetrakis (3-dodecylthiopropionic acid) pentaerythrityl ester

In the granule mass of the present invention, a
content of the sulfur-based antioxidant (2) based on a
total of 100 parts by weight of the phenol-based

antioxidant {1) and the sulfur-based antioxidant (2) is 3



5 granul e mass neaning all granules is constructed
such that it contains the phenol - based anti oxi dant

(1) and the sulfur-based antioxidant (2) at the
above-nentioned weight ratio. 10 The granul e mass of
the present invention neans a jgranul e aggregate of an
irregul ar shape described in JIS-Z 8841 (1993) Item
10, Explanation Table 1, Shape and Nanme of Granul ated

NBS efd aé%réss ﬂcignt a{%t egff@ﬁér&f)l $he P& e:?@“ﬁai‘@é’eﬁ}}' ®Weight .

nay fu east one addi tive ‘sel ected

dl
tVLat gr anc%xll)&%rﬁx'/vI 88 cRddl ¥ | O SHER) e 1 @@9)918 not

lon property gran ation operabrl

ldedsn%)lt vlléa{s}{:éjn e gr%%i%ﬁss |s% l%%z%tnd&g o g(‘?/gby

i ol I G s e v of «
> gl ogr peft: 88 e, " kot s ey moex

%816}%%@?%%?]93% addlvgl'h Sedccla_rli]iiec-t)rli]t:e er?c?tmmé{]é/e@ltlégn’io

S SIS A 2 eﬁe&%ﬁu@r%& Eon of o

{cfsﬂaa%% Al SRR O b T DoRE O R R bye When

tggélgggggggﬂigxkéglmore than 35 parts by weight, there is a
10 tendency that production of a coarse granule is further

suppressed, a size of a granule is easily controlled, and

this is particularly preferable.

In the cage where the granule mass of the present
15 invention contains an additive described later, when not
less than 8 parts by weight of the sulfur-based antioxidant

(2) is mixed, a time for producing a granule is shortened,

a heating temperature is lowered, and this is particularly
preferable.
20
In addition, in the granule mass of the present
invention, a content of the phenol-based antioxidant (1)
based on a total of 100 parts by weight of the phenol-based
antioxidant (1) and the sulfur-based antioxidant (2) is

25 usually 27 to 30 parts by weight.



1d

15

20

25

advanced and, thereafter, it is used. [Additive group:
neutralizing agent, |ubricant, phosphorus- based
anti oxi dant, hindered am ne-based |ight stabilizer,

10 ultraviol et absorbing agent, filler, netal soap,
antistatic agent, anti-blockingyagent, pignent,
flame-retardant, and phenol - based anti oxi dant ot her

t han the phenol -based antioxidant (1)] 15 Exanpl es of

h
Leﬁt Fa e B ﬁ‘ﬁe%t?é@m o T2 oG riapt, fhat cthe
oéil aryedJ Otr?é 5}&1 arﬁfal g]'. gﬁ dl?é('gﬁlﬁﬁf based

r| can S SucC e| C erucic acid

}{]in‘{tdl%ﬁhlc(f%ﬁf/ts géf}lc ﬁa:xgesm‘%itgatt%’%d di@"éagcgi?résﬁe baseile at the

. 2.4
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SPrSTE TR SR D b U 19 oF SRR HfR  guch that

Zaeti,[%{:ﬁ%ﬁf“ Hh g b@%ﬁ”&'grﬁt—f‘lé};ﬁag GM DS the
%ﬁ%‘:ﬁrox - %9'{[&%%}% %ﬁ% %ﬁ@%ﬁ‘lweoré? welght

hlndered am ne- based light stabilizers such as
giadi® 2, 6, 6- tetranet hyl - 4- pi peri dyl ) sebacat e,
poly[{6-(1,1,3, 3-
tetranethylbutyl)anino-1,3,5-triazin-2,4-diy|}{(2,2,6,
6 5

tetramnet hyl - 4- pi peridyl )i mno}-1, 6- hexanet hy| ene{ (2, 2,
6, 6- tEe ARATHiA< 403Dt dyits |E’ﬁ€?ﬁﬁl}t etgvention means a

granule aggregate of an irregular shape described in JIS-Z
8841 (1993) Item 10, Explanation Table 1, Shape and Name of

Granulated Material.

The granule mass of the present invention may further
contain at least one additive selected from the following
additive group in such the range that granulation property
(granulation operability) is not influenced. Usually, a
total content of the additives in the granule mass is
around 0 to 90% by weight. As the additive, an organic
additive or an inorganic additive having a melting point of
not lower than 70 °C is preferable from a viewpoint of

granulation property.
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ul travi ol et absorbi ng agent such as 2-(2-hydroxy- 5-
nmet hyl phenyl ) benzotri azole, 2-(3-t-butyl-2-hydroxy-5-
nmet hyl phenyl ) - 5- chl or obenzot ori azol e,

2,4-di -t-butyl phenyl 10

3, 5-di-t-butyl -4-hydroxybenzoatg etc.; filler such as
cal cium carbonate, silicate, glass fiber, talc,
kaolin, mca, bariumsulfate, carbon black, carbon

L1 Dern #RAE o {Tlde.P WIRla JIPLALiQHE Qi &b -dadBl Are used

i
soap containing a fatty acid netal salt such as a

lél'gt I%!hlémpg_%:s:e,nt; ﬁéﬁ%%@?iﬁ%ﬁﬁgénﬂeﬁa%ﬁp‘iﬂrwa fﬁéﬁge aofn C0 .1 to

ciu arirum sa alumnum salt, a zi

S B BRSNS S AUSBLP 6185t 8 pos 70 b

@%@“g %g;gnfmr%r%”l A 1?{“3%? fafi{]}qe a%dizq' j{b,% g & {0, it

t1ca I um Sa a magnesi um
37 Hrsheran ety Ot it A e P f dreferable
LR e SR O ) T o B e
AHPRERE) RGOt RE T B o A SR ant of
LA ST YD Sali RS, (SRS ST 2RBporue-
BOSBSL YRG0l 1 SPL, Sl 9PV Lo,
%?thtr’av%.%%.teetr g%rs% r%niin%e asgael r}t ,a nfdi ILplyer II' ,d ir{]eet a © rsic;/ aa;tJ ,i Vaer’lt: istatic
agent, anti-blocking agent, pigment, flame-retardant, and

phenol-based antioxidant other than the phencl-based

antioxidant (1)]

Examples of the additive include the following compounds:
neutralizing agents such as synthetic hydrotalcite, natural
hydrotalcite, calcium hydroxide etc.; lubricants such as
oleic acid amide, erucic acid amide, polyethylene wax etc.;
phosphorus-based antioxidants such as tris(2,4-di-t-
butylphenyl)phosphite, bis(2,4-di-t-
butylphenyl)pentaerythritol diphosphite, bis{2,6-di-t-
butyl-4-methylphenyl)pentaerythritol diphosphite, bis{(2,4-
di-cumylphenyl)pentaerythritol diphosphite, tetrakis(2,4-
di-t-butylphenyl)-4,4'-diphenylene diphosphonite, 6-[3-(3-

t-butyl-4-hydroxy-5-methylphenyl)propoxyl -2,4,8,10-tetra-t-
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ani oni ¢ surfactant such as sulfated oil, soap,
sulfated ester oil, sulfated amde oil, sulfated
ester salt of olefin, fatty al cohol sulfate ester
salt, alkyl sulfate ester salt, fatty acid ethyl

sul fonate salt, 10 al kyl napht had enesul fonate salt,

al kyl benzenesul fonate salt, succinic acid ester

sul fonate salt and phosphate ester salt, antistatic

@g%g,gg]% hoAR 190N ©) éi,@ag Ifé;mea eP0) yhydri c

fat'ty “aci t'ty al cohol

I , )
Biispes, 34 0K 1 i 12101. i e%%fgﬁsdemnse@rzﬁﬁ-
| K I t I d
poI(‘}%”n%%ﬁgl’g/aIC(‘j-)Iawiéx:'l 3%9036% eng% ggi ﬁ' ’hylene
d lyeth I
BB 2nEY e o e A WAL Igﬁzdérsre-
"‘g%%%g%wﬁg R 13”“ et et 6.6-
- bl ock h I
L2080 5, AT, 0Locki og gent quch po afum
I d diat th [
aﬁ?r‘a&lﬁv BEnGoRGER LA RE 25} G- ""&L—iardprowﬁahyl
nmet hacryl ate; 17 pignent. such as carbon
Rt B BB AR an e drds G igrardrony -5-
qui nacri done- based _pi gnent, i soi ndol i none- based
BE5RAPhepyly -enehdoipbaprateiagad € pidgferftl - t -butylphenyl

gUInophthanne based pi gnent, dlketopyrrolo
5-di butyl-4-hydrcxybenzoate etc.

filler such as calcium carbonate, silicate, glass fiber,
talc, kaolin, mica, barium sulfate, carbon bklack, carbon
fiber, zeolite, metal powder, metal oxide etc.; metal socap
containing a fatty acid metal salt such as a lithium salt,
a magnesgium salt, a sodium salt, a calcium salt, a barium
gsalt, an aluminum salt, a zinc salt or an iron salt of
stearic acid, a lithium salt, a magnesium salt, a sodium
salt, a calecium salt, a barium salt, an aluminum salt, a
zinc salt or an iron salt of palmitic acid, a lithium salt,
a magnesium galt, a sodium salt, a calcium salt, a barium
galt, an aluminum salt, a zinc salt or an iron salt of
lauric acid, a calcium salt or a zinc sgalt of behenic acid,
a calcium salt, a magnesium salt or a zinc salt of 12-
hydroxystearic acid etc.;

the following antistatic agent;
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5 pyrrol e-based pignent, dioxazine-based pignent,

bi sazo fused-based pignent and benzi m dazol one- based
pi gnent; flanme-retardant such as decabronobi phenyl ,
antinmony trioxide, phosphate-based flame-retardant,
al um num hydroxide etc,; 10 ppgnol -based anti oxi dant
ot her than the phenol -based antioxidant (1) such as
2-t-butyl-6-(3-t-butyl-2-hydroxy-5-

ﬁé}y&éﬁﬁ%%fxa%%éjﬂfmﬂeﬂ%y} U fmonium salt-type,

i -t - ) I -di-f- I
SR RENAQ Y o8 bk g LY BN pppfagrant
15 h )b S ris(3 5 dits
B deoabengyldberasne. A0is63 & sz fabtill suon as
1,3, 5-tris(4-t-b | - 3- hyd -2. 6- . ,
TR A 1S, SR ShH% 93N o F REfIREY Gmine
, , 2' - et hyl bi s(6-t-butyl -4-nmet hyl ph [ ) 4, 4' -
SR RO “BUYT - Her i preritye derivadtve,
4. 4' -t hiobi Gt- 20 butyl - 3- | ph I tc. T
SHOSBUE G (s R (ot AR Gedsoas, suffated
Str e LA O il [ B A S et s cof

(2) and a phenol_ 25 based anti oxi dant represented b
(e gk mbak ()2 1GPhPL (AR (B ShrRbliof %05 D Tl Eate

wherein the content of 18  the sul fur-based

SRteHxishhit (AtTeIafid ety h BN ®D Cparts by
wei ght of phenol - based anti oxi dant (;ﬁﬁgnd t he
AL AR B Rt g Hatls PV RPIRENRT ghtonate salt,

gsucecinic acid ester sulfonate salt and phosphate ester salt,
antistatic agent such as nonionic surfactant such as
polyvhydric alcohol partial fatty acid ester, fatty alcohol
ethylene oxide adduct, fatty acid ethylene oxide adduct,
fatty amine or fatty acid amide ethylene oxide adduct,
alkylphencl ethylene oxide adduct, polyhydric alcohol
partial fatty acid ester ethylene oxide adduct and
polyethylene glycol, amphoteric surfactant such as
carboxylic acid derivative and imidazoline derivative and,
among them, antigtatic agent having a melting point
exceeding 70 °C,

inorganic anti-blocking agent such as aluminum silicate,
gynthetic gilica, natural silica, zeolite, kaolin and
diatomaceous earth, or organic anti-blocking agent such as

cross-linked polymethyl methacrylate;
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5 Specifically, a phenol-based antioxidant (1), a

sul fur-based antioxidant (2) and, if necessary, an
additive other than (1) and (2) are placed into a
stirring granulator, and the mxture is stirred at a
tenperature of the mixture measured with a

t hernmonet er disposed in the 10 interior of the

granul ator, of 40 to 70 C, preferably 45 to 55 C

. ! e | h
$hehy RS A Bod 18 R WA IR e, |
RIS Pl e R i S S omen
Lheneé. a 15 tendency. that, the aq{ioxidizin abili

t
O A AN T PATTH AL G mi ST Freret dit rne-bdsed
Exanpl f . t f t tirri | at
BT o S 1 Kt AP (T he e SR B
20 r%ﬁgjﬂr%égron1a sheay, force en an antioxidant
and 3 i S o (IR R IR AT SRR r SR
t hod  of i Si t ture b [ heat i
TSRS UGH SPeY e RAP A 94 A0 OFe PS4 (i pgnent
anul ator, and a nethod _of conbinjing of . them 25
%Jé\?ﬁ-efset@rrdé%t% G plerabrpnab minty e AUcHSRY an

19 antioxidant into_a stirring granulator include a
FEtRed 95 BhosangF e hafath Linedrefr b dam L yninury
sul fur-based antioxidant (2) and, if necessary, an
dydirorideatetéhoe,

phencl-based antioxidant other than the phencl-based
antioxidant (1) such as 2-t-butyl-6-{(3-t-butyl-2-hydroxy-5-
methylbenzyl) -4-methylphenyl acrylate, 2-[1-(2-hydroxy-3,5-
di-t-pentylphenyl)ethyl]-4,6-di-t-pentylphenyl acrylate,
1,3,5-trimethyl-2,4,6-tris(3,5-di-t-butyl-4-
hydroxybenzyl)benzene, tris(3,5-di-t-butyl 4-hydroxybenzyl)
isocyanurate, 1,3,5-tris(4-t-butyl-3-hydroxy-2,6-
dimethylbenzyl) -1,3,5-triazine-2,4,6- (1H,3H,5H) -trione,
2,2"'-methylenebis(6-t-butyl-4-methylphenol), 4,4'-
butylidenebis (6-t-butyl-3-methylphenol), 4,4'-thicbis(6-t-

butyl-3-methylphenol) etc.

The procegs of the present invention comprises
stirring-granulating a mixture containing a sulfur-based
antioxidant represented by the formula (2) and a phenol-
based antioxidant represented by the formula (1) in a

temperature range of 40 to 70 °C, wherein the content of
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foll owed by stirring-granul ation, a nmethod of placing
a 5 phenol -based antioxidant (1) and, if necessary, an
additive at once, stirring the mxture, raising a
tenperature to a desired tenperature, placing a

sul fur-based antioxidant (2), ;gnd
stirring-granul ating the mxture, and a nethod of
sinilarly rai sing a tenperature to a desired

t% S eitf'”re Bk d V@ﬂa{xﬁ)i&%d%ﬁ% _{\F@%o Sé)rt?é/ﬁé?fg of 100

ase a as been war ned

to li qui d, st rr HQPH! t NiY€nd th
é)raéfé-' f"‘r“:i]hqcei‘1 prefs er}%}l\%_en e Cflélun [ rH! )h & ©
prev, extrusi.on nmo d| ng m X r can

BTy s TR T1G B s o‘? @Y“”"@a*gé*“ﬁe
S|nce a net hod of pIaC|ng a phenol - based anti oxi dant
(1), a sulfur-based antioxidant (2) and, if 20

di t t d_ .. .
S i B o TS i
t he t f bl
ST A A AR | [Pt s Lot TR ot srdditive
25 an internal stlrr g-type granul ator usual | haV|ng
ST SR T G R A R e o LB

havi ng a clearance bet ween a, tI; of a stlrrln MAngt £
SHERILAIIT . ARd dd iTLFHES ntBrF ol T 2%t 3 rTFRgSrature ©

granul at or of usuall% not m)re t han 30 %gref abl
drsurtl R Ure ReASHE YAIbHED 12 HReRASTE ERG 2%1

interior of the granulator, of 40 to 70 °C, preferably 45
to 55 °C. When a temperature of the mixture is not lower
than 40 °C, since there is a tendency that a time for
preparing a granule is shortened, this is preferable. When
the temperature is not higher than 70 °C, since there is a
tendency that the antioxidizing ability of a granule is

improved, this is preferable.

Examples of a method of heating a stirring granulator
include a method of setting utilizing heat production
resulting from a shear force when an antioxidant and the
like in a stirring granulator are stirred, a method of
raising a temperature by passing a heating medium through a
jacket or the like of a stirring granulator, and a method

of combining of them.

Examples of a method of placing an additive such as an
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Exanpl es of the stirring granulator include a

vertical -type m xer such as a high speed m xer
(stirring rolling granulator), a Henschel m xer (high
speed stirring 10 granul ator), a particle granul ator,
Pharma- Matri x, a superm xer, fg GRAL-G al, a Schugi

m xer, a high speeder, a new speed kneader and the

i ke, and a horizontal -type m xer such as a Lodige

WG o i 2PRAGAY U @%‘i'raztl‘?{ il JB3ET n@thd he metl%od of

I'i ke. The stlrrlng granu ator may be provided with

1%‘& é?u%l‘?% dMHtC h&l S, shihd et ed $sed

ri n partl %e si ze a ustrren of a coarse

gy Fﬁ%%%thEA %ﬂﬁ lf%'ﬁ%%é%é%f r'éﬁ’%ﬂd%kfég at once,

granul ati on I'rri'ng Win gh speed m xe

‘i‘io‘w%d g)"@t%sj:rfl%% gﬂanﬁ%t%% a ”‘?rge Hed"™Be E?iea[calﬁag a

cross S€ W g s |nc I ned

%gl n%T gﬁtsagl a4 Ie Of 1(11.20(13 5%' nOtEXI}frcT ar;’oaa!ﬁ) ac?dltlve
gthﬁuﬁﬁ% 2%%3%%2&&2 ﬁﬂep PR Dot s SET b e to a
end cqontacti

%ﬁFéFFSr SRR P ThRA o of ThEyE bR §nggﬁggmg§m 2),
BRI 44 PG S TN HF PRI bR ¢ t”rgoéj 3

part, a_m xtyre is scooped up to a cenfral
PAELIATLH FrdraHods LRIPSTENE 6 4 éﬁ%%é?épﬂﬁ dRRRFarure
w%& %e m%xture is stirred, spraying a sulfur-based

antioxidant (2) which has been warmed to liguid, and

stirring-granulating this.

In the process of the present invention, unlike the
previous extrusion molding, mixing and granulating can be

performed in one stirring granulator.

Among them, since a method of placing a phenol-based
antioxidant (1), a sulfur-based antioxidant (2) and, if
necessary, an additive at once, and stirring-granulating
the mixture, if necessary, while warming the mixture is

simple, it is preferable.

A stirring granulator used in the present invention is

an internal stirring-type granulator usually having a
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wal | surface. A stirring rate is different dependi ng
on a shape of a 10 selected stirring w ng, but
usually, awing tiprateis around 2 to 40 nis,
preferably 4 to 20 mls. Wien a wing tip rate is not
hi gher than 40 m's, since therggis a tendency that
grinding of a produced granule with a stirring w ng
i's suppressed this is preferable. Wien the 15 rate is

RQL; A ouey r}ﬁj;' 4 e ﬁ{ﬂ’gﬁléf1e€}?efe°t3@ tendansyind hat

flomablllty the resulting granule 1s Iinproved,  this

'csie%rz%xfrfcreatﬂeecwe\@}‘?rh g\?ffi;g%f""é rbtﬁﬁtiﬂ;é s <$VM| ALpA11

froma 20 vi ewpol nt uppression o loration In

%r@gdeo@rg%e Jﬁ{t!:ef':l%lprcggeé{aé)éﬁfl ec_:ﬂ]gﬁ#ﬂgﬂt&heof usually

inert gas atnosphere such ~as nitrog

I f
SR LRl rt]:hoal} 'E‘ddé'r&hg Qfgzaaﬁ’lrf‘g%‘)%dlﬁl . da? 5 mm. (about 1

suppreSS| on {'eri oration i

%{X%r eS)to cool the mixture |lower than a
tenper ef the interior of the granulator, nore
preferably at a tenperature of about 40 Cto about 0
C by passing the cold air, or retaining a granule in

o AL o0 W AR S5t 2

& %ml@,eam%l?gs&c raeé aPrhleg%{ abplé/ed?’ ket thlg'ring
rolling granulator), a Henschel mixer (high gspeed stirring
granulator), a particle granulator, Pharma-Matrix, a
supermixer, a GRAL-Gral, a Schugi mixer, a high speeder, a
new speed kneader and the like, and a horizontal-type mixer
such as a Lodige mixer, a Spartan granulator, a pin mixer
and the like. The stirring granulator may be provided with
a stirring wing called chopper which is subjected to
grinding and particle size adjustment of a coarse

granulated particle, unlike a stirring wing for granulation.

A gtirring wing of a high speed mixer used in Examples
will be explained in more detail. A cross-section of a
stirring wing is inclined from a bottom at an angle of 10
to 50°(in Examples, 30 to 45° for a central part, and 20 to
25°¢ for a tip), and a mixture containing an antioxidant,

and a produced granule are scooped up from a bottom.



10

15

20

25

exanple, 0.1 mmor less, preferably 0.3 mmor |ess,
nore 10 preferably 0.5 mmor |ess) may be renoved with
a sieve. The thus obtained granule nass of the
present invention is the aforenmentioned granule
aggregate, and the granule hag a nedian di aneter
based on weight of 0.1 to 5 15 nm And, a granul e nass
having a dust flying rate in a Heubach test of not

mor € hh g])éo @f \é(elwg. étl tw1tfﬂ ya{ %lain%ﬂtface

at hand and 1s'p efera% e also froma viewoint

o%h ‘éﬁrkh%e%ﬁ‘é'rr QRTRnty ;P3N gc?r%rﬂéﬁgt%d_grnﬁdéplk?e mass

consi stl ranul’es havin n based

1 to 2 t

&8 'én“%flgﬁrat 2 9.nﬁtd8 il bc%sfﬁ?rOf &, AP ddl mixcure
t he ,pr.es ventl |s SUIta l.e i zi
hgeAr PoFxalse, e i Ay e e?rn oo bﬂés #' dheral
deteriol at.i on due to hea ht a of
BRtthl B retindl it S&%ﬁ?&“ﬁﬁ‘éﬂ i3, et B Yo cnat a
t hernopl astic resin ol efin havin
m@%}'g— AR 2otod =3t Sy 3 SR BTG Eo5pT, 2nd @

e of 0.01 to 100 is preferable. In addition, a

igt?8r§aHEV|ng a nedi an dianeter based on weight in

a range of 0.1 to 10 mmis preferable. Exanples of

the plastic includes a polyolefin-based resin
(pol yet hyl ene, pol ypraopyl ene, ethylene V] acet at e
10 coPoByREF 186 TFTe, 150l AiRFTa: Jé‘é r?l’(evﬁiepe of a

Hl - PS,
selected stirring wing, but usually, a wing tip rate is

around 2 to 40 m/s, preferably 4 to 20 m/s. When a wing
tip rate is not higher than 40 m/s, since there is a
tendency that grinding of a produced granule with a
stirring wing is suppressed, this ig preferable. When the
rate is not lower than 2 m/s, gince there is a tendency
that flowability of the resulting granule is improved, this

is preferable.

When mixed with a stirring granulator, from a
viewpoint cf suppression of deterioration in an antioxidant,
it is preferable to mix under the inert gas atmosphere such

as nitrogen.

After completion of mixing, from a viewpoint of

suppression of deterioration in an antioxidant, it is
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styrene-but adi ene copol yner, acrylonitrile-styrene
but adi ene copol yner etc.), a polyam de based resin (6
nylon, 12 nylon etc.), cyclic polyolefin,

chl ori ne-containing polyner (polyvinyl chloride,

chl orinated rubber etc.), 15 pol yester (polyethylene
terepht hal ate, pol ybutylene terephthalate etc.),

pol yur et hane, engi neering plastic (polyphenylene

gkgﬁéraBng%@rgggﬂt%h%t%i&t%?@ th&dd k@arS & PlRMdture of

ernopl astic resin is preferable and, 20 inter

gbgaiﬁeggggg%ifn 5&1% prebenakls TRese pHlasias Far ke

abi y adding~the granul'e mas$ of the present

| Lon. 25 .2 diiid fo 1 the
Fr%}égg}réegre Bf éﬁj}?ﬁf&n%% lold QY %?S%S%Etooo d YAy th

ref erab a range o 05 to parts by

B foPihe B oRTI00 Sarte By el ane ar ke or |

pl astic. Wien the anmount is not |less than 5 0.005 part
by wei ght, since there is a tendency that heat

S S Y L i g e

prefe I S Not nore

b ight, sinc there _is a_tendency. that ertd
5%§§E§389 §§a§ugﬁésFi&ar§Pegﬁgpu§e érfgpaxé Fﬁgﬁdé it or
bl eedi n f an_additive is 10.reduced, H iS.S 1 for
pPEfer H%Ieg.er I¥pPef P & Hod o iHEr pSHatThg £ 1S
ranule mass of the present Jnv qu%P into a plastic
gﬁemQ&@'aon&tﬁHU°6fiess' preferé% y 0.3 mm or 'less, more

preferably 0.5 mm or less) may be removed with a sieve.

The thus obtained granule mass of the present
invention is the aforementioned granule aggregate, and the
granule has a median diameter based on weight of 0.1 to 5
mm. And, a granule mass having a dust flying rate in a
Heubach test of not more than 1% by weight has a small dust
flying amount at handling, and is preferable also from a
viewpoint of working environment. Particularly, a granule
mass consisting of granules having a median diameter based
on weight of 0.1 to 2 mm is better in dispersity upon

corporation into a plastic.

The granule mass of the present invention is suitable
as a stabilizing agent for a plastic which easily undergoes

deteriolation due to heat or light.
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m xi ng the granule mass and a plastic, and nelting and

15 kneading the m xture with an extruder, a nethod of

feeding a solution obtained by dissolving or

suspending a granule nmass in a solvent in advance, to

a solution after polynerizatipn of a plastic and,

thereafter, renoving the solvent by a nethod such as

evaporation, distillation and 20 the |ike. The thus

st abi lE'x%.ﬁ'ag)&%lsa%tf' ‘iﬁa%aglg% [DGERAGKe faorth Iaes_:tic resin.
as a fi d

into a product suc m a nolded material an

FrE B e N e R T IR TR VA T Sl

e presen pr o
[hent in fl i1t | ast | ' )
?r‘él(f;i ?(ﬁgngr?g%kﬁeg\é%?g 2It'l%g g%ggllﬁag%ﬁgl:lsé%faf%teﬁ gﬁg’sgﬁt 2

inventian is.excellent. in_heat stabili q?ﬂ t. 5 .
RERECs PabiVl'| t]ytios lsogarlc?elpfe aer]:iaz3 Sn lta%(ﬂ | otnl,rb%’ a plastic
ccording taq the . process.for produci.ng.the granul e
Radangr o RES alo SRt ro kTS, Tt N Psdibie 1ge of 0-1
E%O ce a.granule %?ﬁf wth sinple facilities. 10

affl B2 #He PEEEEERC i vention will be described in
nore detail based on Exanples, but it is needless to

say that the present invention is not limted by
these Exanples. 15 (Stirring granul ator)

Examples of the plastic includes a polyclefin-based
resin (polyethylene, polypropylene, ethylene-vinyl acetate
copolymer etc.), a polystyrene-based resin (GP-PS, HI-PS,
styrene-butadiene copolymer, acrylonitrile-styrene-
butadiene copeclymer etc.), a polyamide based resin (6 nylon,
12 nylon etc.), cyclic pelyolefin, chlorine-containing
polymer (polyvinyl chloride, chlorinated rubber etc.),
polyester (polyethylene terephthalate, polybutylene
terephthalate etc.), polyurethane, engineering plastic

(polyphenylene ether, polycarbonate etc.) and the like.

As a plastic, a thermoplastic resin is preferable and,

inter alia, polyolefin is preferable.

These plastics can be stabilized by adding the granule

masgse of the present invention.
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In Exanpl es, a high speed m xer was used in which a
stirring wing 2 of three blades having a rotation axis
was provided on a bottom of a vertical-type upwardly
narrowed cylindrical-type container 1, and a chopper
3 was disposed 20 froma side [l in a horizontal
direction. Araw material such as antioxidant was

pl aced therein through a charging inlet (not shown)

di spo?\gﬁ’a%%ﬁrr{ol%p%%ro&%r topfftr?e AN mask j]g'lf)re]ecferably

addi t ogen wWas supplied o a contal ner rom

It Foxriam STat R b 11 IS M B o THa oL

raw 26 materjal was nqt discharged f.ro C i

15" dotb Slpiith & s Te bt 1 o4 QL PTe

di scharging part 6.. (Deterninatiqn of mnedi a

PYa et @ﬁ%i%%ﬁjﬁmt gh—leﬁ’astgbeo unlcﬂgﬁ:{‘s Jagk iess than
neasured using a, fully automgtical, sound-type. si.ev]

OBl SEERelHRPS T / it i 1) el GHiTeY it heat

Enterprise Co. LTD. (Dust flying rate), 10 A dust

FILATIG 4 ©Tds BTG 0 1sTTRF & this (Bt r 1§ e EGTable.
manuf actured by Dr. Hans Heub:ﬁ:h GH & C%GKG'%% a L:ince
ey bRy SRIWTd, 15 IS Mok dritaft eS8l TPy

dust formng unit having a diameter of 277.2 and :
dlanfe igf 2 fendenghdhal (PRRRET OIS RPSFCHHET % F Hrastic
air was passed 15 at_an airflow quantjty of &5 L/ mn

ane ndefeleioratRe. ERMtEISEdRR Y IpRIILIGHve 18

anount of fine powders produced
reduced, this is preferable.

Examples of a method of incorporating the granule mass
of the present invention into a plastic include a method of
mixing the granule mass and a plastic, and melting and
kneading the mixture with an extruder, a method of feeding
a solution cbtained by dissolving or suspending a granule
mass in a solvent in advance, to a scolution after
polymerization of a plastic and, thereafter, removing the
solvent by a method such as evaporation, distillation and

the like.

The thus stabilized plastic can be processed, for
example, into a product such as a £ilm, a molded material

and a pipe by the known method.
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on a filter was neasured, and weight %relative to a
test material used was obtained. 20 (Fluidity index)
A fluidity index was determ ned by measuring a bul k
density, a repose angle, a spatula angle and a
uniformty degree using a powger tester manufactured
by Hosokawa M cron (see Chemical Technol ogy Handbook,
revision 5, 25 p.254). 27 Raw naterials used in the

gghgﬁf%g%t oﬁﬁ“jsﬁﬁ"o{zﬁfaﬁ%o ow ng ngf as tgﬂ%‘%%%s
g?ﬁ& rdwe(tcl)n ki %e?gter?qgoﬂkf ?[2‘63?3 r%‘?% d1astic
nﬁﬁﬁ%ﬁgvggﬁy%fﬁgplOnzgﬁfm%ﬁ%éhﬁéaﬁﬁerﬁranule mass of the

Epge:s%%xaspl (egitslod}S]#S k?lef{:ciaﬂ elfnt( fré)heat stability and the
S i HPrOPion & At 4. L% 116,25 Pllcion, according

to the process for producing the granule mass of the
present invention, it is possible to produce a granule mass

with simple facilities.

Examples
The present invention will be described in more detail
based on Examples, but it is needless to say that the

present invention is not limited by these Examples.

(Stirring granulator)

In Examples, a high speed mixer was used in which a
stirring wing 2 of three blades having a rotation axis was
provided on a bottom of a vertical-type upwardly narrowed
cylindrical-type container 1, and a chopper 3 was disposed
from a gide wall in a horizontal direction. A raw material
such as antioxidant was placed therein through a charging
inlet (not shown) disposed on an upper part of a container
1. 1In addition, nitrogen was supplied to a container 1
from a line (not shown) to prevent deterioration of an

antioxidant, and a bag filter 5 was disposed go that a raw
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Sul fur-based antioxidant (2-1) 3,3'-Thiodi propionic
acid di-n-tetradecyl ester (2-2) 3,3 -Thiodipropionic
acid di-n-octadecyl ester Table 3 O her additive
Melting point (C (3) Tris(2,4-di-t-butyl phenyl)
phosphite 183-187 (4) Calciumgstearate 150-158 10
(Exanple 1: Production of granule mass a) Into a high
speed m xer (nanufactured by Fukae Powtec 28 Co.

DS M S e st
1 Al
ARLSHR 8358 TSy g e <

stirring wwng of 240 rpm5 and a rotati on nunber of a
chopper blade of 2000 rpm Thereafter, when the m xer

d by increasi rotati on nunber of a
PFFEW@ RAgTt 6466 %Sﬁﬁ aﬂeﬁﬁfrature of the
m xture raised to 4 r t
01 Nt A BEA AT A o BAaae ST e 0 Mt W Ueing a
ed to room erat ur The ti.tl d t
SRR o oS O B bl A i o

of 1.5 kg les 2 to 6: Productlon,ﬁg granul e
Wﬁ§§§§05ug§dfpy elshln Enterprise C

(Dust flying rate)

A dust flying rate was measured using a dustmeter type
I manufactured by Dr. Hans Heubach GmbH & Co. KG. As a
measuring method, a test material was placed into a dust
forming unit having a diameter of 277.2 mm and a volume of
2.2 L, the unit was rotated at 36 rpm, the air was passed
at an airflow quantity of 15 L/min and, when an airflow
quantity reached 500 L, an amount of fine powders produced
on a filter was measured, and weight % relative to a test

material used was obtained.

(Fluidity index)

A fluidity index was determined by measuring a bulk
density, a repose angle, a spatula angle and a uniformity
degree using a powder tester manufactured by Hosokawa
Micron (see Chemical Technology Handbook, revision 5,

p.254}) .



15 According to the sane procedure as that of Exanple
1 except that a raw material correspondi ng to each of
Exanples 2 to 6 described in Table 4 was used in place
of raw material antioxidants (1-1) and (2-1) used in
Exanples 1, granule nasses b 40 f were produced. A
granul ation 20 tenperature is al so described in Table
4. 29 4) 41 4-) .Q (Oroit -H HHr i U CNUU N
wWw - r- tQ..CR10 o U
Uh§H 92%e8£8?8 neld QD.th f&ﬂ?dqug E%%@§%%$E “H

4) U T "1Cn N

Cgmpgkgkibe Elgmgheg,lRgfgrgnkelEkaﬁﬂleéﬂaﬂé'shown in the

following Takles 1 to 3.

5 Table 1
Melting .
. . . Median
Phenol-based antioxidant pﬁi;t diameter
3,9-Bis[2-{3-(3-tert-butyl-4-
hydroxy-5-
methylphenyl)propionyloxy}-1,1-
(1-1) dimethylethyl]-2,4,8,10- 110~120 30 um

tetraoxasgpiro[5* 5]undecane

Tetrakis{3-(3,5-di-t-butyl-4-
(1-2) | hydroxyphenyl)propionic acid} 113~116 25 um
pentaerythrityl ester

Table 2

Sulfur-based antioxidant

{(2-1)| 3,3'-Thiodipropionic acid di-n-tetradecyl ester

{2-2)| 3,3'-Thicdipropionic acid di-n-octadecyl ester

Table 3
o Melting
Other additive point (°C)
(3) Tris(2,4-di-t-butylphenyl) phosphite 183~187
(4) Calcium stearate 150~158

10

(Example 1: Production of granule mass a}

Into a high speed mixer (manufactured by Fukae Powtec



3010 V) OO -dl Q@ OMO | I I NNI I I it H

.Qa) (00 44 owC mr d OL O0O0O0O0 +) CNNN
Ln x coQ +) Ou) 4-) 2 -i Il HroNN-~U | | | 1
1001 rl "-"N-" M"OCu) ro oT HI r1 0d I
tSMNNI 1T Orl N 0Orl1 CQgN.C.c 3 NG

Co. LTD,; velume 10 L) were placed 751 g of a phenol-based
antioxidant (1-1) and 751 g of a sulfur-based antioxidant
(2-1). After placement, the materials were mixed for 3
minutes at a rotation number of a stirring wing of 240 rpm
5 and a rotation number of a chopper blade of 2000 rpm.

Thereafter, when the mixer was operated by increasing a
rotation number of a stirring wing to 400 rpm, a
temperature of the mixture was raised to 45 °C after 12
minutes. At this point, stirring was stopped, and the

10 mixture was cooled to room temperature. The title additive
granule mass a for a plastic was obtained at an amount of

1.5 kg.

(Examples 2 to 6: Production of granule masses b to f)

15 According to the same procedure as that of Example 1
except that a raw material corresponding to each of
Examples 2 to 6 described in Table 4 was used in place of
raw material antioxidants (1-1) and (2-1) used in Examples
1, granule masses b to f were produced. A granulation

20 temperature is also described in Table 4.
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s~0 roro+roroarop, ro wwwwwwowOCw

rt E1 UU ~ CN 30 (Conparative Exanple 1: Production
of additive m xture g) According to the sanme procedure
as that of Exanple 1 except that a raw nateria

descri bed in Conparative Exanphﬁ 51 in Table 4 was
m xed at a wei ght described in Table 4 in place of the
raw material used in Exanple 1, granulation was
tried, but an additive m xture g (powdery) was
obtained w thout being granulated. 10 (Conparative

ample_2:. Production_.of _addi ti i i.cal Il
e SEBa s e, BB 12 BBl Y P e M s o)
of a henql. - based _anti oxi dant -1) and_1000 f_a
Sul fBRS R Sa e b AR aRtel Bbrb itk ARC charopt fraftole 1
were mxed for 30 15 d t tati nmber. of
SEPPPEnbRaFng GFY2HB5SF ot B6oGBLAFR dPniRERPESCHE Example
m xture wa | aced.into a 30 nmmt i axi a t.rugde .
%nhﬂu?ﬁ??ﬁ?égww Nél%ﬁfiaﬁrt %&’ﬁilﬁg‘tcgl.es)gﬁf? .e?lxtlﬁ:rjgﬁbjreﬁ in
hopper %FQ described in Fig 2.. As _operatiogn ,
BbAdft Phnthe1rpY Baterigd psedoip Epgmplesd cgranulation
was tried, but an additive mixture g (powdery) wasg obtained

without being granulated.

(Comparative Example 2: Production of additive cylindrical
pellet mass a')

Into a 10 L Henschel mixer were placed 1000 g of a
phenol-based antioxidant (1-1) and 1000 g of a sulfur-based
antioxidant (2-1), and the materials were mixed for 30
geconds at a rotation number of a stirring wing of 2400 rpm
to obtain a mixture. The mixture was placed into a 30 mmp
biaxial extruder (manufactured by Nakatani Machine Co.
LTD.) through a hopper (H) described in Fig 2. As
operation condition, Cl is 35 °C, C2 is 40 °C, C3 is 40 °C,
C4 is 40 °C, A is 47 °C, D is 47 °C, and a rotation number
of a screw is 40 rpm. When extrusion granulation was
performed under the above condition, a strand-like
composition having a diameter of 4 mmp was obtained. This
composition was cut into a length of about 5 mm using a

cutter, to obtain an additive c¢ylindrical pellet mass a'.
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20 A4 is 40 C, Ais 47 C, Dis 47 C, and a rotation
nunber of a screwis 40 rpm Wen extrusion

granul ation was perforned under the above condition,
a strand-like conposition having a dianmeter of 4 mmu
was obtained. This conpositiom was cut into a |ength
of about 5 mmusing a 25 cutter, to obtain an additive
cylindrical pellet mass a'. 31 Cl to C4 indicate a

set h%gtEBgCHeQBBQ%EQEeaOEe er%%% %EX%%QEEQ%Eure of a heat

(cylinder part) an extru

Qggkéétﬁéagrﬁ quﬁég%ngaE%gp%Ea %r%xﬁgug ? %HgWH fH Fig 2.

own 1 n Measur enent

AR BB S SRS O o o2 o

di anet.er sed on i.ght, and a dust flying rate in a
gﬁ&éﬁrtgnggflﬁrﬁgglg masses, a mxture and a 10

cylindrical pellet mass a to g and a' produced in
Exanples 1 to 6, Conparative Exanple 1 and Reference

REFLS "Bl T S e
fl handl d t hi t hat
% %g eﬁ9l onﬁgﬁFhQ %%r%&g&hd¥ﬁéﬁép%?gie§riﬁﬁs a')

masses a to f of the g“gfent i nvent on have a

|1
dust P4 fRAgaRatdamERE TWERARERg 20 ST 0N E | St flying

ngroved .

rate in a Heubach test of granule masses, a mixture and a
cylindrical pellet mass a to g and a' produced in Examples
1 to 6, Comparative Example 1 and Reference Example 1 were

measured, and results are described in Table 5.

Since as a dust flying rate is smaller, dust flying at
handling is reduced, this means that working environment

was improved.

Therefore, granule masses a to f of the present
invention have a small dust flying rate, and working

environment is improved.
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32 Table 5 Granule Median Dust Fluidity nass

dianeter flying index (%9 DP50 (nmm

rate (% Exanple

1 a300.6 68 Exanple 2 b 0.19 1.0 72 Exanple 3 ¢
0.16 0.1 Better flowability Exanple 4 d 0.51 0.8 82

Exanple 5 e 0.42 0.2 81

Exanpi £

6 f 0.49 0.8 7

Conparative g <0.1 >1.0 Not neasured Exanple 1
Exanple 2 flowability
(Exanpl e 8: Assessnent of performance of granule

Conparative a'

masses a 5 to f,

NBR$e35)

a
fmassés a to f,

>2 <0.1 Better

m xture g,

and cylindri cal
Di spersity in polypropyl ene of granule
m xture g and cylindrical

pel

8

| et

pel | et nmass

a' produced ijncrxne §s IMéAién and Cobpatativie Fluidity

Exanples 1 and 2nyq8s neaguamdce#O || n addihgon,| heatdex (%)

stability of [a polyprogylm® @aypdsi +hea Wwih each of

TR dTBESES @ Lo 1 MXTH /T, 0.6 68
Example 2 b 0.19 1.0 72
Example 3 c 0.16 0.1 Better

flowability

Example 4 d 0.51 0.8 82
Example 5 e 0.42 0.2 81
Example 6 £ 0.49 0.8 78
Comparative g <0.1 >1.0 Not measured
Example 1

Comparative a’ >2 <0.1 Better
Example 2 flowability

(Example 8: Assessment of performance of granule masses a

to £, mixture g,

and cylindrical

Dispersity in polypropylene

mixture g and cylindrical pellet

Examples 1 to 6,

measured.

In addition,

and Comparative

heat stability

composition with each of granule

and cylindrical pellet mass a'

measured.

pellet mass a'

)

of granule masses a to £,

mass a' produced in

Examples 1 and 2 was

of a polypropylene

masses a to £,

<Preparation of pellet for assessments>

Polypropylene

(1.4 kg)

[MI=3

mixture g,

incorporated therein was

(230 °C, 2.16 kg-£f)], 0.7
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and cylindrical pellet mass a' incorporated therein
was neasured. 15 <Preparation of pellet for
assessment > Pol ypropylene (1.4 kg) [M=3 (230 C, 2.16
kg-f)], 0.7 33 g of calciumstearate and 1.05 g of an
additive granule mass (a) forzg plastic were

dry-bl ended. The resulting mxture was placed into a
30 nmp nonoaxi al extruder (nanufactured by Tanabe

Elhg)%fai?%rﬂ%gﬁ V\ngt?/aorp%reatg@ gdHQd(J Ongl%l on of U1e

0
e A A R d&%&% %d.éncfg’-‘ ai%fﬁ%.%". ARe- ing
ﬂbs«ts%eafezssﬁa%s%”fa@ o AR A g
Bﬂfr%f@#“ lder#“” e s sltgﬁ rze”etl%fei ese[f??oﬁgotf’rough
L s
20 5 PP-4. R M
spnb&tﬁgé” P2 (80T AE Qe HAEALTTE U dd ¢ e 3T
foll owi ng condition. 20 Five gramof PP-1 wa%éﬂ
Ff?tté‘t&"@yﬂ Sl & ,@lcr%tog? £ Ty | iNFdS OPeratmg

nggrature of 280 C, .then this was nade to reside
26 1RPRuBES ﬂﬁSFﬁéh§¥%F§ﬂﬁﬂ%re a piston

Let a polypropylene pellet obtained until 5 to 10
minutes after placement into the extruder through a hopper
represents PP-1, a pellet obtained until 10 to 15 minutes
represent PP-2 and, similarly, let a pellet obtained until
15 to 20 minutes represent PP-3 and a pellet obtained until

20 to 25 minutes represent PP-4.

Retention MI values of pellets PP-1 to PP-4 were

measured under the following condition.

Five gram of PP-1 was placed into a cylinder of a MI
meter at a cylinder temperature of 280 °C, then this was
made to reside for 20 minutes in the state where a piston
was set, a load 2.16 kg was applied and a retention MI
value at 280 °C was measured. Similarly, retention MI

values of PP-2 to PP-4 at 280 °C were measured. And
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was set, a load 2.16 kg was applied and a retention M
value at 280 C was neasured. Simlarly, retention M
25 values of PP-2 to PP-4 at 280 C were neasured. And
34 results of neasurenents are described in Table 6.
According to the same manner exgept that a granule
mass a was changed to b to f, g and a' regarding
granule 5 masses b to f, mxture g and cylindrical

I a'., I ; tent val ue
e St e T
followng Table 6. As a retention M value is snaller,

heat stability is 10 excellent. In addition, as

VAl e ERCRENSPBCL W HaE FEnuie (PG i o e
SRIPROREEIB B PR (A0 B PR Aaraing gramie

TE358 1 # of LA o len SHeRE O e Y &t 4 7
CeIELS uoh FRpeASRHEL PR A 8 S B e
IS sgen that a pql ypraopyl ene caonposition wth each of

GPEHUEE AESsE§ssri&esh 1 She o ldcudat TaRiéhts on

incorporated thereinis relatively uniformand is
al so excellent in heat stability. 35 Table 6 G anu

Additi Retention M value (g/10 mn) . _
As a retention MI value isg amdller, heat stability is

excellent. In addition, as uneveness (standard deviation)
of a retention MI value between PP-1 to PP-4 is smaller,
dispersity in polypropylene is better, and this means a

polypropylene composition having uniform heat stability.

Therefore, it is seen that granule masses a to f of
the present invention are better in dispersity in
polypropylene and are excellent in the heat stability
effect on polypropylene. Further, it is seen that a
polypropylene composition with each of granule masses a to
f of the present invention incorporated therein is

relatively uniform and is also excellent in heat stability.



on Standard |e amount PP-1 PP-2 PP-3 PP-4 Aver
deviatio nmass age n Exanple a 0.075 18.9 18.2 19.3
20.4 19.2 0.9 1 Exanple b 0.075 16.5 18.3 16.4 18.7
17.5 1.2 2 Exanple ¢ 0.075 19.6 18.3 18.4 18.6 18.7
0.6 3 Exanple d 0.3 11.6 13.4,44.3 15.3 13.6 1.6 4
Exanple e 0.3 16.8 13.4 13.5 14.0 14.4 1.6 5 Exanple
f 0.075 16.5 18.7 18.8 22.3 19.1 2.4 6 Conparat we
Exanple g 0.075 17.3 16.8 17.9 17.9 17.5 0.5 1
Conparat we a' 0.075 27.3 33.0 22.6 28.0 28.3 5.3

2 *An addition anount of each additive
Eﬁgﬂ%%?%s t he number

Additi Retention MI wvalue (g/10 min)
Granu
le on Aver Standard
amount | PP-1 | PP-2 | PP-3 | PP-4 deviatio
mass N age 0
Example
i a 0.075 | 18.9 | 18.2 | 19.3 | 20.4 | 19.2 0.9
Exagple b 0.075 | 16.5 { 18.3 | 16.4 | 18.7 | 17.5 1.2
Exa?ple ¢ 0.075 | 19.6 [ 18.3 | 18.4 | 18.56 | 18.7 0.6
Exazple d 0.3 11.6 | 13.4 | 14.3 | 15.3 | 13.56 1.6
Exagple e 0.3 |16.8|13.4 | 13.5| 14.0 | 14.4 1.6
Exagple £ 0.075 | 16.5 | 18.7 | 18.8 | 22.3 | 19.1 2.4
Comparat
ive
g 0.075 | 17.3 | 16.8 | 17.9 | 17.9|17.5 0.5
Example
1
Comparat
Ve al 0.075 | 27.3 | 33.0 | 22.6 | 28.0 | 28.3 5.3
Example
2

*An addition amount of each additive indicates the number

of weight part per 100 parts by weight of polypropylene.

Industrial applicability

Since the granule mass of the present invention
produces little dust, is excellent in flowability and is
better in dispersity in a plastic such as polyoclefin and
the like, it becomes possible to produce a polyolefin resin

composition excellent in heat stability.




of weight part per 100 parts by wei ght of

pol ypropylene. 5 Industrial applicability Since the
granul e mass of the present invention produces little
dust, is excellent in flowability and is better in

di spersity in a plastic such aggpol yolefin and 10 the
like, it becones possible to produce a polyolefin
resin conposition excellent in heat stability. 36
VWHAT IS CLAIM5S IS: 1. A granule mass conprising a

Shanule qauding. a phenol -based anti oxi dant
represented by the followwng 5 fornmula (1) and a

sul fur-based anti oxi dant represented by the follow ng
formula (2), wherein a content of the sulfur- based

I SR, e améf%ufg" FiEhtatl -
S S, AP S0 50 B Do

. WG 0 ey aloer denlbed nes
TS AS EE A e 2P e st
%gékésgﬁgﬁgéﬁ &é)&%gp tf%%fégrgnébéaf’of 100 parts by
weight of phenol-based antioxidant (1) and the sulfur-based
antioxidant (2) is 3 to 70 parts by weight, wherein the

10 granule mass is a granule aggregate of an irregular shape
described in JIS-Z 8841 (1993) Item 10, and wherein a

median diameter (based on weight) of a granule contained in

the granule mass is 0.1 to 2 mm.

HO CHo-CHy—C——X (1)

15 n

(R2-Y-S-C3;H CO) -2 (2)
[in the formula (1), R, represents an alkyl group of a
carbon number of 1 to 8, X represents a n-hydric alcohol

20 residue of a carbon number of 1 to 18 optionally containing

a heteroatom and/or a cyclic group, and n represents an
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carbon nunber of 1 to 8, X represents a n-hydric

al cohol 20 residue of a carbon nunmber of 1 to 18
optionally containing a heteroatom and/or a cyclic
group, and n represents an 37 integer of 1 to 4, in
the formula (2), R2 representsaian alkyl group of a
carbon nunber of 12 to 18, Y represents a single bond
or a 5 -CH4C2- group, Z represents a mhydric

al cohol residue of a carbon nunber of 5 to 18, and m
ORI RRENT integer of 1 to 41. 2. The granul e nmass
égggrdinéﬁggpg?gfﬁgl, wherein a dust 10 flying rate
of the granul e mass neasured by a Heubach test is not
nore than 1% by weight. 3. The granul e mass accordi ng

. . ’ h ¢ b Jo

5 B Bl 2 (A0 Bl s S8R, ApLd g g

Ki I f I.Sti f .

Seb i GO G A o ARt et cpinglg bond or

t hj qdi I.oni iddi-n-tetrad I t , 3 -

PR oRh o S b fhel LAoRekaBshrtagBte? Frgiaue o
| [ t f clai lto 3,

o TR T W T o P bR B9 Dpeeser oo

the faqrmula (1) is at |east one kind selected from

9h§cbﬁ3up consi sting of

3,9-bis[2-{3-(3-t-butyl -4-hydroxy-5

met hyl phenyl ) propi onyl oxy}-1, 1-di net hyl et hyl ] -2, 4, 8, 10

- 25 tetraoxaspi ro[ 59 5] undecane, _ )
Pet r aling] gren . ginass ggerding to claim 1, wherein a dust

flying rate of the granule mass measured by a Heubach test

ig not more than 1% by weight.

3. The granule mass accordiﬁg to Claim 1 or 2, wherein
the sulfur-based antioxidant represented by the formula (2}
is at least one kind selected from the group congisting of
3,3'-thiodipropionic acid di-n-dodecyl ester, 3,3'-
thiodipropionic acid di-n-tetradecyl ester and 3,3'-

thiodipropionic acid di-n-octadecyl ester.

4. The granule mass according to any one of claims 1 to 3,
wherein the phenol-based antioxidant represented by the
formula (1) is at least one kind selected from the group
consisting of 3,9-bis[2-{3-(3-t-butyl-4-hydroxy-5-
methylphenyl)propionyloxy}-1,1-dimethylethyl]-2,4,8,10-

tetraoxaspiro[5 * 5jundecane, tetrakis([3-(3,5-di-t-butyl-4-
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38 hydroxyphenyl ) propi onic acid] pentaerythrityl
ester and

bi s{3-(3-t-butyl -4-hydroxy-5-net hyl phenyl ) propi oni c
acid} triethylene glycolyl ester. 5 5. The granul e
mass according to any one of clgjns 1 to 4, which
further contains at |east one Kind additive sel ected
fromthe group of an additive consisting of a
neutralizing agent, a |lubricant, a phosphorus- based

aﬁyafasxgeﬁénym Bi-pgenad -agkag; bgéﬁgaEi’%‘ghrﬁ_Eg s%%!f and

an ultraviolet ~10"absorbing a

gﬂ%'é gﬁ athCy ﬂﬂgﬁ‘gl @nh}/a?Fk?/bISoﬁlg \:ﬂ?lﬁﬂ%ﬂ&%gs gg%‘ﬁ% acid)

me-retar eno
apfi n phenol - based ant i oxi dant
reprggg §E§E°&?grﬁ% gr(l) 15 6. A process for

produ0|ng a granul e mass, conprising
stirring-granulating 100 parts by weight of a m xture

2%??29?%2%¥§?%9?Z@%ﬁ?gééﬁ§¥9ﬁ§5gE%nﬁgg:?ﬁﬁLéﬁé'Egiﬁg 1 to 4,

(TG 2B e B AR b SBATE G0  5H0 cBaiRaP) Rerectea
I

f?fé%L A %ﬁ%@ésaaéée?%ééathe %ﬁ%fééiﬁg?fégg)nFPgﬁellzlng

ed on

Foefty Afubtledal ot ProeRRSHia b aed aab ot edit)

%hfg&eredqgmine—based light stabilizer, an ultraviolet
absorbing agent, a metal soap, an antistatic agent, an
anti-blocking agent, a pigment, a flame-retardant, a filler,
and a phenol-based antioxidant other than the phenol-based

antioxidant represented by the formula (1).

6. A process for producing a granule mass, comprising
stirring-granulating 100 parts by weight of a mixture
containing 3 to 70 parts by weight of a sulfur-based
antioxidant represented by the formula (2} and a phenol-
based antioxidant represented by the formula (1) at a
temperature range of 40 to 70 °C, wherein the granule mass
is a granule aggregate of an irregular shape described in
JIS-Z 8841 (1993) Item 10, and wherein a median diameter
(based on weight) of a granule contained in the granule

mass is 0.1 to 2 mm.



Ho CH2-CH2. i X (1) 0 Rl (R2-Y-S-CHAICOmMZ (2)
[in the formula (1), Rl represents an al kyl group of a
5 carbon nunber of 1 to 8, X represents a n-hydric

al cohol residue of a carbon nunber of 1 to 18
optionally containing a heterggtomand/or a cyclic
group, and n represents an integer of 1 to 4, 10 in
the formula (2), R2 represents an al kyl group of a
carbon nunber of 12 to 18, Y represents a single bond
- C2HACO2- - gr oup, represents a mhydric al coho
a carbon nunper of 5 to 18, and m

1to 4] 15 7. The process

¥ th a stlrrlng granul at or haV|ng , a

, of the stitring

cl earance between a tip of
a wall surface of the
granulator, of not nore than
40 8. A plastic £onposition characterized in
that 0.005 to 5 parts by weight of a granule mass as
defined in any of clains 1 to 5 is |ncorporated into

100 parts by wei ght of a
(RS- O a (2)

[in the formula (1), R: represents an alkyl group of a
5 carbon number of 1 to 8, X represents a n-hydric alcohol
residue of a carbon number of 1 to 18 optionally containing

a hetercatom and/or a cyclic group, and n represents an

integer of 1 to &,

10 in the formula (2), R, represents an alkyl group of a
carbon number of 12 to 18, Y represents a single bond or a
-C,H,CO,- group, Z represents a m-hydric alcohol residue of

a carbon number of 5 to 18, and m represents an integer of

1 to 4]

15

7. The process according to claim 6, wherein stirring-

granulation is performed with a stirring granulator having

‘a stirring wing in the interior of the stirring granulator,

and having a clearance between a tip of the stirring wing
20 and a wall surface of the interior of the gstirring

granulator, of not more than 30mm.
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plastic. 5 9. The conposition according to claim 8,
wherein the plastic is a thernoplastic resin. 10. The
conmposition according to claim9, wherein the 10

plastic is polyolefin. 11.

A net hod of stabilizing a

plastic, conprising incorporatyng 0.005 to 5 parts by
wei ght of a granule mass as defined in any one of
claims 1 to 5 into 100 parts by 15 weight of the
plastic. 12. A granule mass conprising a granule

tggt ? thﬁlﬁ}?g@;(lfp%%ﬁ@os%%?%‘i’l U RN JLREIRRHED 05 to 5

ur - based anti oxi dant

RARFET Y R 90 Eoneal

%f%QhEPYQPH%EEQe&MEhEahy of

sul fur - based

\ﬁgtalﬁl q.artl_to @':2)1$r %H%t& %xlacl):e%l Qltt% 1% Q'tsmﬂj} %&)@ht of a

£ of thé granu

arts by wel ght

L mhereln t he granule nass |s a granul e aggregate
gﬁ |rregular shape described in JIS-Z 8841 (1993)
It¢n110, and 25 wherein a nedian di aneter (based on
melght) of a 41 granule contained in the granule nass

@RZ Y%gecfﬁ&-@@srhtio(nz)accordlnf t(o ]cl)alnp B,ijk%rein the

plastic is a thermoplastic

resin.

10. The composition according to ¢laim 9, wherein the

plastic is polyolefin.

11. A method of stabilizing a plastic, comprising

incorporating 0.005 to 5 parts by weight of a granule mass

as defined in any one of claims 1 to 5 into 100 parts by

weight of the plastic.

12. A granule mass comprising a granule containing a

phenol-based antioxidant represented by the formula (1), a

sulfur-based antioxidant represented by the following

formula {(2) and an additive wherein a content of the

sulfur-based antioxidant (2) relative to a total of 100

parts by weight of the granule mass is 8 parts by weight or

more, wherein the granule mass is a granule aggregate of an

irreqular shape described in JIS-Z 8841 (1993) Item 10,

wherein a median diameter

(based on weight) of a

and
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[in the formula (1), Rl represents an al kyl group of a
carbon nunber of 1 to 8, X represents a n-hydric

al cohol residue of a carbon nunber of 1 to 18
optionally containing a heteroatom and/or a cyclic
group, and n represents an 10 ijqteger of 1 to 4, in
the formula (2), R2 represents an al kyl group of a
carbon nunber of 12 to 18, Y represents a single bond
or a -C2H4CO2- group, Z represents a mhydric al coho

s Yodta PaE8 DONRUTBELn Gl eOnb8e 185 87€ B 2 mm.

HO CHy-CHz—C—T—X (1)
0 .
Ri
n —

{Ry-Y-S-CyH4CO) -2 (2)

[in the formula (1), R; represents an alkyl group of a
carbon number of 1 to 8, X represents a n-hydric alcohol
residue of a carbon number of 1 to 18 optionally containing
a hetercatom and/or a cyclic group, and n represents an

integer of 1 to 4,

in the formula (2), R; represents an alkyl group of a

carbon number of 12 to 18, Y represents a single bond or a
-C,H,CO,- group, Z represents a m-hydric alcohol residue of
a carbon number of 5 to 18, and m represents an integer of

1 to 4]



