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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 polyalefln article

generated by light or heat is remarkably decreased. A

phenol - based anti oxi dant | ] powder having a
mel ting point of around fﬁ%Aﬁﬁgﬁdmésﬁedian di anet er of
5 15 to 70 pm is added to polyolefin with better

flowability through a hopper w thout being nelted, but

dust - proo peasure was necessary upon addition to
dg?ﬁgﬁé??i Gb%fao a dust generated froma powder of a
phenol - based antjoxidant. 20 Under such_the

ci r cunBRENREESeRt piBXEREIPBr TR 8pSFI hY 2adpBPFLE BRSS
m xing tetrakis[3-(3,5-di-t-butyl-4-
h%ﬂ%BQQbﬁeﬂ§l§pP%§?6h9l6Q9HEFH§I]nethane 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,
aPACHIRPHEa2Pt5mm pel let 2 i ke phenol - based
anti oxi dant and an antacid additive wth _an extruder
i s di skt osadknawopthaie. bB- adddng pephenplakpped antioxidant
to polyolefin such as polyethylene and polypropylene,
oxidation deterioration of a molded polyolefin article

generated by light or heat is remarkably decreased.

A phenol-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 guch 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
cf a phenol-based antioxidant, and an antacid additive such
as stearate, heating the mixture to 115 °C to melt a part

of the phenol-based antioxidant, and mixing a 2.5mm pellet-
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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 disorder
upon addition to polyol efin. However, polyolefin
obt ai ned by nelting and kneadigg a pellet obtained by
heating a phenol -based anti oxi @ant to 10 100 C or
hi gher in advance has a problemthat heat stability

uneve has, al sp.a problemthat th .y .
p§+§%|%$?%°ﬁu§?8ﬁ% %QF%B§%GﬁnﬁnﬁﬂgdaﬁsPH 2ghdeapdhsive with
extruder. .15 Di s f th vention j ect _of
THe BRELUACT) foet Pohoredt Py Bridioa SoFAdARE jReg” Example
containing a i oxi,dant as, a nma 0
B exchF 1 ht a0k PSR ERREy £, Batiet TP fRBtassFe SVen when
froman additjve, and n be prepared by .a
f%c?+?$?r 2BUGR RS ﬂaaaﬁffvv@ §8Eh1§snaﬁ ﬁﬁ?FBQEgﬁnFols
added to_a plastic such as yol efin, and affords a
pPRkYPtehili 1§ NPReRARF: s?ﬁﬁth?§emﬁ?cﬁ°|§1ﬁ8F§?§ upoen
ununi form zed, and_a_ process for producing the sane.
220Gt on stot PelPLeBAR - i nventi on provi des t he
followng 3 [1] to [12] [1] A granule nmass conprising
a granul e containing a phenol-based antioxidant

represented by the followng 5 fornula (1) and
sul f urBpEseer anPpb¥Xplahinrebkeseadelyppelting and kneading a

pellet obtained by heating a phenol-based antioxidant to
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.

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
when an additive such as an antioxidant is added to a
plastic such as polvolefin, and affords a plastic having
thermal stability which is hardly ununiformized, and a

process for producing the same.

That is, the present invention provides the following



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 (HOCHZ-CHZC X1 n O IR n
(R2-Y-S-CH4CO)m Z (2) 15 [in the formula (1), R1
represents an al kyl group of a carbon nunber of 1 to
811K tepragénts 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
represgnysaagrahkile §aEP cenpdisGRPeN gHahle fonkdiiing a
18, Y represents a single bond or a 4 -C2H4COR2-
gpBERo1 Zbh8BHE S ARt SxA danftY tHelpFedlet@Re e HHUE AM owling
carbon nunber of 5 to 18, and mrepresents an integer

5 Ofortul® 4h)5ahdl aThe 183N BaE MR S% ta6KAGdIH] r%?;ﬂe]s]ented by
wherein a nedian dianeter (based on weight) of a

OfRBUES1 28R AbNed rinhiial Q) 9r AHee 1PRSES dontént 0¥ THENsulfur-
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.

10
HO CHz~CHy~C——X (1)
0
Ry
n
(Ry=Y—-S-C2H,CO) 2 (2)

15 [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 cf 1 to 18 optionally containing
a hetercatom and/or a cyclic group, and n represents an
integer of 1 to 4,

20 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 antiOéidant represented by

15 the fornula (2) is at |east “one kind selected from
the group consisting of 3,31-thiodipropionic acid

di -n-dodecyl ester, 3,3 -thiodipropionic_aci .

i CAEBeT eyt o€ brbkRaenis 08, FrfBarproprSRiel atpgicue of
di - n- oct adecy| estﬁr. 20 QS] Thg %ranule nass , £
SR COTHPNY TOMBRY Bheoof [ 1§t 319 W) FERREPENHSI AR 1nteger ©
phenol - pbased anti oxi dant represented by the fornula
(1)t?s*ht | east 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 tetrapxaspiro[ 5 _S]undecane, _, ,

t et r akE3] 3T, grapuiepuegs- acgording to [1], wherein a
hydrpxyphenylgpropionic acid] pentaerythrityl ester ,
dagdian diameter (based on weight) of” a grahule contained in
bi s{3-(3-t-butyl -4-hydroxy-5-net hyl phenyl ) propi onic
a’élil%l)gr@lfﬂilb‘?h'}lﬁéﬁegﬁy@olygoe’ét@F‘: 5 [6] The granule

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

further contains at |east one kind additive selected
fromthe additive group consisting of a neutralizing .
agent, [3l | Thei saanule paAsspaacerdanfokPdanl , o [2], wherein
hi ndered am ne-based |ight stabilizer, an ultraviol et

19 dbsor bingnageate afnbhal gxaapleanagnt meagniredageneg,

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-based antioxidant represented by
the formula (2) is at least one kind selected from the
group consisting of 3,3'-thiodipropionic acid di-n-dodecyl
ester, 3,3'-thiodipropionic acid di-n-tetradecyl ester and

3,3'-thiodipropicnic 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-

tetraoxasgspirc[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-granulatipg a mxture containing
a sul fur-based anti oxidant regresented by the fornul a
(2) and a phenol - based ant i oxi dant represented by t he
for eraturglran

%?Twélia%meﬂm Soet arRtaSputan Bl et amnpna
100 . . .
Shlalt - bisberiany fos ?%gﬂ’fgﬂﬁaﬂagﬁhtpheﬁrmgsaé%w acid)

ant|OX|dant (2) is to 70 by weight. [8] The process
H?%be¥%S%WT°l%ke?%Fﬁrstlrrlng 25 granul ation is

perforned Wth a stirring granulator having a

stirring wing in the interior of the stirring

granulPéprThea@ﬁaﬁayénaaQSCAEébﬁaﬁﬁ bebvgap @nélstﬁll to
the stirring wing 6 and sur?ace of "t he

[Fﬁr'&ﬁléﬂ f@ftﬁéfr&bﬁealﬁéaQH|?égét QﬁenREnHDESdEB§Ge
3 A plastic conp03|t|on characterized in th

J%?ﬂéctéﬁtfiémp@ﬁéSaO? ?@Y@h% ? acOhaTML EnlBsE 3

ned 1n any one I'S Incorporated into

%ggu@@éifz m@%@ﬂﬁ Q aTg}éé%%ereléﬂ$ﬁéH§te a tloxldant, a

conp03|t|on 10 p astic

5 ﬁd%ﬂﬁgW$R£?§ #gséﬁsiﬂghﬁ1%laﬂff1989p°§hth?Erav1olet

accor

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).

[7] A process for producing a granule mass, 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 to 70 °C, wherein the content of
the sulfur-based antioxidant (2) relative to a total of 100
parts by weight of phencl-based antioxidant (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



10

15

20

25

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 drgmﬁngs Fig. 1is a
schemati c cross-sectional viewof a stirring

granul ator (high speed m xer) used in Exanples. Fig.

is an outline_view of an extruder in_ 25 .
@rh%a?a‘f?#fe B o oRE LB GRISF o o ney REGTE 29
ig %f ontalner St|5 ing wing 3 Chopper 5

|??Erm%r%} afe é Wharge part (A
Adapt or part P05|t|on for neasuring maxi mum
tenperature of m xture at 10 adaptor part (B)

Ext r usi C) Heat m xin ar t .to_ (C4)
Posi 11 b5 1P %%é %n‘ﬁ%ﬁnﬁ?%%lﬁg Rhara ?ﬁ@edpa&that 0.005
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 is a thermoplastic resin.

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

plastic is polyolefin.

[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 [l1] 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 wmixer) used in Examples.

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

Comparative Example 2.
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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 antioxi dant used in the present 8
invention is a conpound represented by the fornul a
(1). As R in the phenol -based antioxidant (1), a

t hyl roup,.a t-butyl group, a t-pentyl group or a
{E%ég%ﬂaéh?ﬂmpfi%VT#%#%rable, and a methyl group or a
t-bu .group_is 5 particularly preferable. X in the
hheﬁ%%iiéi%ﬂ'gﬁ??o?&%%%%n?ﬁ) represents a n- hydric
al coho| residue of a carbon nunber of 1 to 18, and
the oM r&s79%ue refers to a group in which a
g¥dr en 10 atomhas |left froma hydroxy group of an

C PPN X, a triethylene glycol residue, a
pentaerythritol residue or a
3 9-M9%%4 | 1- di net hyl - 2- hydr oxyet hyl ) - 2, 4, 8, 10-
t etraoxaspi ro[ 5. 5] undecane residue is preferable and,
15 BadieutE®Ty, a pentaerythritol residue or a
3,9-bis(1,1- _dinmethyl-2-hydroxyethyl)-2,4,8, 10-
t%tr@%&%%%?r@{%?@?%ﬁ%e@%ﬁ% residue is preferable. And,

n in the phenol -based antioxidant (1) is preferably 2
ofAl4, Adaptor part

Position for measuring maximum temperature of mixture at
adaptor part

(B) Extrusion port

(C) Heat mixing part

(Cl) to (C4) Position for set temperature of heat mixing
part

(D) Die part

Position for set temperature of die part

(E) Screw cylinder

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

below.

A phenol -baged 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
higher 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

tendency that _adhesion.between the.antioxidan

RO T 2 TR R FHEFSaehTeA Phnphraturiute (1)
suppressed, .bei preferahl e. . Exanples, of, t

phenolg% edh )ﬁhoeé’i’ﬁl%ﬂs‘?%carraﬁeox?ant (), a metny1
9- bi s[ 2- (3-(3-t-butyl -4-hydr oxy- 5-

FRHGR pribes B HrEh: G xy - & BLA bt BGPUPHGF] 225 208EYD Froup
10 tetraoxaspiro[ 5.5] undecane, .

1% (ST ST ab LR y| 203 v dPOSGY b SHERRy PERENGI T BF6hi BHPEP 12
acid), trjethylene_glycolyl ester, and
tQﬁY%&ﬁ%%%r%%,Brﬂ?gngﬁ?yl-4-hydroxypheny|)propionic

aci d} pentaerythrityl ester. 15 A nedi an di aneter

based on wei ght of the phenol -based antioxidant (1)

is usually around 1 to 100 _pm preferably .around 5 to

70 pm¥\ViHentae melaranl dhanedernbicxheaBhend!t - FEREEFSNES a n-
antioxidant is not less than 1 pm there is a tendency
thedric tahechol peoddeengl ad gFarbPe nuUMBREr PEnédto 28, and
and a heating tenperature is | owered and, on the other
heliel, 21 oplanl t hes hede ahefichfeterai 97ABP #Br ¥hifAna1bgdrogen

pm a high fluidity index is exhibited in many cases,
evepmipa® heoft from a hydroxy group of an alcohol.

As X, a triethylene glycol residue, a pentaerythritol
residue or a 3,9-bisg(1l,1-dimethyl-2-hydroxyethyl)-2,4,8,10-
tetraoxaspiro[5+-5]undecane residue is preferable and,
particularly, a pentaerythritol residue or a 3,9-bis(1,1-
dimethyl-2-hydroxyethyl)-2,4,8,10-
tetraoxaspiro[5-5]undecane residue is preferable. And, n

in the phenol-based antioxidant (1) is preferably 2 or 4.
A melting peoint 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 nmass are
nmeasured, each of themis scoré&d using an index having
a 5 maxi mum of 25, which has been enpirically obtained

in man owders an articles, d the flujdi i nd
i ex#egﬁ%ﬁgl%ea VobB) 256 FResiPRal bt ( HERFFIRY Chat
100; m njnmum 0) [see "Tern1no|og %gXCtlonagg Fﬁb 1t]
ﬁﬂﬁﬁﬁrq%%ﬁnh?o@ypl%ﬁF%%dlﬁylmﬁﬁ vedcpRtly BREPohAgr melting
Technol ogy, Japan, 2nd ed|t|on 10 N kkan Kogxg
PHHBuNLS ¥e MaYeR 80202680, Cp. BBepesye. 2 ency that
sul fur-based anti oxjdant used_in the present
| #ePR 1 oR IP%t‘ﬁe%n%‘an%InFé%)?‘é@%ﬂF%dtB?mFﬁ%VF%rﬁEI atorage
(2). 15 In the sul fur-based antioxi dant (2),
5 pider obl high teHeeyrtyFeups gUPBTPa8Edy! bﬁFB@pPB?fS’ﬁable
octadecyl group. And, mis preferably 1 or 4. Zin
the sul fur-based anti oxi dant (2) represents a m 20
hydri c al cohol residue of a carbon nunber of 5 to
and afxamebae| of eshegurherpiriasedaant bapidanthiléh anclude
hydrogen atomis left froma hydroxy group of an
ab cohlel s [As{Z; (3-dobleeyl - 4+ bpHBPx¥eBidue, a tetradecyl
al cohol 25 residue, an octadecyl al cohol residue or a
pgmtb@lgh@mylbprqnlonyloxy}—1 l1-dimethylethyl] -2,4,8,10-
10 tetraoxaspirol5-5]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 around 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 um, 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
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residue is preferable. In particular, when Y in the
sul fur-based antioxidant (2) is a single bond, a
compound in which R2 is a dodecyl 5 group, mis 4,
and Z is a pentaerythritol residue is preferable.

Wien Y is a - C2ZHACO2- gr oup, |E is preferable that R2
is a dodecyl group, a tetradecyl group or an
octadecyl group, 10 mis 1, and Z is an al coho

R fasE! of8 R ERE L Skn R Entf L L E8LGEEP8E h Bepose
ﬁ%&%ﬁ%i2%3$m%?%ﬂ%b%ﬁétv1§a?%$?6u?ﬁ§2§% Soufg: @ uniformity

-t hi odi propionic acid di-n-dod | este
Ao Sh S BESTrea aLo ?9ﬁe?e?fa%eeyﬁn8i?ewass are
3,3 -thiodipropionic aci¢d di-n-o¢tadec est er. B
(RR R HRF L 8- B T t FRBFr 631 BRPES cva}néeﬁPaéPQFﬁr ?Vﬁng a

ester In the granule nmass_of the prese |nvent|oa

R ERE™ 0P L t Brer st oh- Bag cBe gt FURIHARR ﬁz)oﬁaeéae nig many
total of 100 parts by wei ght of the_ phenol - aased 25
dﬁ@W%&?%aﬁ@d(H§r5hﬂl?ﬁe SBf1 BRebLRAdARY] bR 8%nt s oypressed
is 312 to 70 garts by weight, preferably 8 to 35

parta Bytaki ghtt heﬁﬁehnﬁlééﬁtéﬁFXbWuWhéogulF&Flﬁa§e8) [see
antioxidant (2) is not I|ess than 3 parts by weig

t HBe®ni o hog¥nBEREyOBRLY SHOFt BAVAGT Eeahﬂpﬂ@gyér 2ited by

producing a granule, |lowering of a
The Society of Powder Technology, Japan, 2nd edition,

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

A sulfur-based antioxidant used in the present

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

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

And, m is preferably 1 or 4.

Z in the sulfur-based antioxidant (2) represents a m-
hydric alcohol residue of a carbon number of 5 to 18, and
an alcohol residue refers to a group in which a hydrogen

atom is left from a hydroxy group of an alcohol.

As Z, a dodecyl alcohol residue, a tetradecyl alcohol

residue, an octadecyl alcohol 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 conteg? IS not nore than 35
parts by weight, there is a 10"tendency t hat
production of a coarse granule is further suppressed,
a size of.a grapule s easily controlled, and this is
h%???%ﬁ?a}?ygﬁ?g?ﬁ?gk?e. In the case where the granul e
mass of the present 15 invention contains an additive
descri bed later, when not |ess than 8 parts by wei ght

of the_sul fur:based antioxjdant 2) is mxed .a_tinme_.
for prB%UQ?ﬁbl%Pg?ﬁan%e?sYshBrFg%e%?i§3rﬁ§3?Fﬂgank1°X1dant

t erature,is. lowered, and this_is particular]

oFoF ol St 8 1L DGR 1 7 oHoPRURAe g AOFE Rasks gt daecyl
present ipvention, a content of the phenol - based .
SEPYRi dAnt® (4) a’&%s%dlﬁnaaP?’aF‘a?rBtheéogaF?ﬁlgVe 18

wei ght of _the phenol -based antioxidant (1) and the
RFFLFLHALRA antioxidant (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

t he sul fur-based antioxidant (2) are contained in

each oMeeRyr&ni$ e ar C+HhE02 b8 Rent FohBdPRRE§RAEPL St £t R is

but it is neant that a
a dodecyl 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 tce Rs.

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

following compounds:

3,3'-thicdipropionic acid di-n-dodecyl ester,
3,3'-thiodipropionic acid di-n-tetradecyl ester,
3,3'-thicodipropionic 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
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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 .granul e aggregate of an
irregul ar shape described in JF%—Z 8841 (1993) Item
10, Expl anation Tabl e 1 Shape and Nane of G anul ated

Material . 15 The nu f r tion
ey AT 0 rer e %%ﬁ?r%%yagd?? "38 SabbE By PBigne.
fromthe foll ow n add t i n_such, he r
TR G SRR or by bier TYL LG aRER: BRI GRAPARFI (£gy s mot
is not influenced. Usual | total ,content .of the

2 %R0 H PHEC %r%ﬁuw%léggs Fgeﬁﬁ é?oﬁnaeﬁd?ﬁcﬁogbby
melght As the additive, an orgapnic additi
|?Rﬁ{ﬁﬁﬁ%n%dﬂmt?v%l%%vfﬂﬁ BrAetEiRg %o?ﬁ?n6¥e'ni?werlng of a
| omwer than 70 Cis preferable froma viewpoint , Qf ,
dremlei 29 | oFMPRERENES: 2Bd 1ATMPECYEHFRR avggeﬁévlaaggdmdex'
on wei ght of an additjve used in the present invenfion
ike neferabtyabhea r¥pge Breocentent 168 par more than 70
particularly preferably in a range of 0.5 to 70 pm
VM@ﬁt%_%bﬁ%%%@hﬁ}|9h@vg|¥%b@etaageﬂFVeth§tu@éad3§tFPn of a
is, it 5is preferable that the additive is adjuste

tePares cderable inpdvBRrasandt endbhada A Réﬁéﬁrab}e When

the known nethod in . _
the content is not more than 35 parts by weight, there is a

tendency that production of a coarse granule is further
suppressed, a size of a granule is easily controlled, and

thig is particularly preferable.

In the case where the granule mass of the present
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.

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

usually 97 to 30 parts by weight.



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, antl-blocklng agent, pignent,
flame-retardant, and phenol - based ant i oxi dant ot her
than t he phenol based ant|OX|dant (1)] 15 Exanpl es of

the additive include t oW ng €O nds.
neungf 7 ARG %5%%%%%%%6%1%% Rett "ﬁg*é B8aps; pac che
otalcite, cal droxid s
it chrhascdoritionteft Lh Ra HB5' SR ELE Berge

an1de I ene wax etcg. hos rus based
S DarHaAAS Lbrae ??Pgﬁnad 5 E5gR" 87 g28Rule at the
but yl phenyl ) phosphite, bis(2,4
b%hw%ﬁ@mﬂ%ﬁi?a@mw.% 1Qi pIHBEpthéS ‘BF-@{‘E [
butyl -4 nethylphenyl pen aer i tol hos

5 HEuke BROR UHGRRHR “P}iaeﬁ? @\1 e Pof SHFpAY faﬁiit guch that
tetrakis(2,4- di-t- but¥ hen )-4,4" - ghe?Xgene
d%%ﬁ%%%%%h?%eth% P@e@g ase ant10x1 ant and the
t-butyl -4-hy drox 5- neth Iphenyl) rop L -tet |
r%UJefllB'b%%‘F?I@IF Wz{t@am{[i?é 2%d B%aﬁ]ﬁ% ﬁﬁ@ﬁPEéOBFé. weight
hi ndered am ne-based |ight stabilizers such as
bYatPo2 6, 6- tetranethyl-4-piperidyl)sebacate,
poly[{6-(1,1,3, 3-
tetranethylbutyl)anino-1,3,5-triazin-2,4-diy|}{(2,2,6,
6 5
t et ramet hyl - 4- pi peridyl)imno}-1, 6- hexanethxlene{(z 2,

10 6, 6- tEheageenyleimpBpepfdyhyi Eifﬁ§FPtetL@V9n ion 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.

15 The granule massg 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

20 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.

25
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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- hydroxybenzoaﬁg etc.; filler such as
cal cium carbonate, silicate ass flber tal c,
kaolin, mca, bariumsulfate, carbon black car bon

fiber,. zeolite, wder ., net al de_etc.

soap A ﬁ?n%l%m?%?fob%%?% FEL Gpi 8 (SeChf 4alEtibe usea

lithium salt nesi um sa odium. sal t

G i BRrtent YT Sat b ARt anTRuicn Fahgenph -1 o
sa or an iron te c acid, a lithiu a

oPhd s o L ore T ae e Chre R RSh1Y B8 urdngh o) P85t 70 .

bari um salt, an m num, zinc salt or .an |r . .

e ot S £7 L SL T VAL PRb ke BnakBSe58e aUagnae) b s, it

salt, a sodlun1salt a cal.ciumsalt, bari um sal

2k APEREFERP SRl Ehal shacaddi Five A RRSHSEef: tora breferable
lauric acid, a caIC|un1saIt or. a zinc sa%t of behﬁnlc
AL an dramet gk Baped annﬁahagFuﬁ¥sab? Royn, mrEheg in

of _12- hydroxystearic acid etc,; 25 the follow ng

aiyaRee ca%ﬁetheI%afE§¥rthcl§uFF§@tant of

quat ernary ammonium salt-ty anphot eric surfactant

ofAdrdi bl vie- ypepr aﬂ?%ﬁF@léﬁiﬂﬁcﬁﬁﬁﬂt'oiuQFRVPnt phosphorus-
phosphat e-type, cationic surfactant such as rimar

Y. .
amaﬁ%ds@m¥lo§e@@naar9laﬁ¢ﬁ@dsam@n6rbﬁﬁﬁar}1a ngtgbilizer,

salt, quaternary amne salt and EXrldlne derivative,
ultraviolet absorbing agent, filler, metal soap, antistatic

agent, anti-blocking agent, pigment, flame-retardant, and
phenol-based antioxidant other than the phenocl-based

antioxidant (1)]

Examples of the additive include the following compounds:
neutralizing agents such as gynthetic 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)propoxy] -2,4,8,10~-tetra-t-



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 aIkylnaphthibenesulfonate salt,
al kyl benzenesul fonate salt cinic acid ester
sul fonate salt and phosphate ester salt, antistatic
ent ch as_n onj c rfact uch_as ol yhydric
Grt e Par PN LE Ty alfioRehRee anea?t:Ehm
ethylene oxi de adduct,_fatty acg et hyl ene oxi de
atamf&%reqsa%tl%yb%ﬁ?ﬂelbgh‘f;a?ta tige ?naléCﬁt ﬁ§i| Bhg(2.2.6.6-
oxi de adduct al kyl phenol ethylene OX|$§ addu
Dt SRR Jat‘éoﬁbPerb@Y“%? AGEES: aBPHY Fef(leth§néne
oxi de adduct and__pol yet hyl ene gl ycol anphoteﬂ
s%@?’é%‘f‘%‘FﬁY%]a‘éﬁY%\)same%ﬁabbx%5Ct§éﬁalﬂe?v@atiwe Ahd2,6.6-
i m dazol i ne derivative and, 20 anong them antlst?

5 agtraraihng-4- mperhaybbtmnoéxéeédhﬂﬁametw cnel (22,6, 6-
i norgani ¢ anti - bl ocki ng_agent such as al um num
s¢¢¢%%m%¢hyeyﬁtReP¢€l§Yl?ewlnﬁitu?EP-siIica, zeolite,
kaolin and di atonmaceous earth, or organic
anttravbekengabgerbisgchgast 28ughoas- B ARebyBsPyHebhy |
nmet hacryl ate; 17 pignent such as carbon bl ack,
the by lphexy Hebenpht hahsedani aelba‘sebubyénénhydroxy 5-
qui nacri done- based pi gnent, isoindolinone-based
pheplent phery §) eﬁerlOpebﬁnZQEObaeedlepl gméngdi-t-butylphenyl
gui nopht hal one- based pi gnent, di ket opyrrol o

10 3,5—di—t—butyl—4—hydroxybenzoate etc.;

filler such as calcium carbonate, silicate, glass fiber,
tale, kaolin, mica, barium sulfate, carbon black, carbon
fiber, zeolite, metal powder, metal oxide etc.; metal soap
containing a fatty acid metal salt such as a lithium salt,

15 a magnesium salt, a sodium salt, a calcium salt, a barium
salt, an aluminum salt, a zinc salt or an iron salt of
stearic acid, a lithium salt, a magnesium salt, a sodium
salt, a calcium salt, a barium salt, an aluminum salt, a
zinc salt or an iron salt of palmitic acid, a lithium salt,

20 a magnesium salt, a sodium salt, a calcium salt, a barium
salt, an aluminum salt, a zinc salt or an iron salt of
lauric acid, a calcium salt or a zinc salt of behenic acid,
a calcium salt, a magnesium salt or a zinc salt of 12-
hydroxystearic acid etc.;

25 the feollowing 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 phenol - based anti oxi dant
ot her than the phenol-based anti oxi dant (1) such as
2-t-butyl - 6- (3 - but yl - 2- hydr oxy- 5-

neth Iben§%?% nethyl h&@g{egﬁg al Shonium salt-type,

d|-t ent phen eth ent yl phenyl
gidtiet %a% 12t atae i Fraey, 0EPH o grp Fagtant
y%ﬁ%;x&%%g§¥l qggégggnuéééiéglg ghr%actaXL guch as
1 3,5-tris(4-t- but | -3- hy drox%
RIETIY RNYF) 9418, 558FPag %man% %i%Fer%Fffl?FVoﬁ%‘me
, 2,2 - nethylenebls(6 t-butyl -4- nethé Rheg , 4,41-
RAYE i FEMRBEERBTY - BhtYE- %a%’étﬁwpméﬁb jhe der Vatlve'
4,4' -thiobis(6-t- 20 butyl-3- nethg heni etc. f
AIBLRREC oPUE C‘b@@éeﬁwhn@%nﬁ%ﬁa Pt essoaP' sulfated
stirring-granul ating a mxture contai ni ng
At e -phkedsubhatesti ankderept esBnl batey ?ﬁEeFo?ﬁﬁFaOf
(%Leand a phenol 25 based anti oxi dant represented ¥
formiatty)alechol i eupbrbeupsteangaler adkyd pyléate
wherein the content of 18 the sulfur-based
artexi saht, (Pyteel acidectbyh evihpPnare169ltparts by
wei ght of phenol - based anti oxi dant (1% and the
sal kylnapleha beneonl Banateoyals, salbyybepgenepyhfonate salt,

succinic acid ester sulfonate salt and phosphate ester salt,
antistatic agent such as nonionic surfactant such as
polyhydric alcohol partial fatty acid ester, fatty alcohol
ethylene oxide adduct, fatty acid ethylene oxide adduct,
fatty amine or fatty acid amide ethylene oxide adduct,
alkylphenol 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, antistatic agent having a melting point
exceeding 70 °C,

inorganic anti-blocking agent such as aluminum silicate,
synthetic silica, 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 mxture ne§?ured with a
t hernmonet er di sposed in the 10 interior of the
granul ator, of 40 to 70 C, preferably 45 to 55 C
When a tenperature of the mxture is, not |ower than
e RER RF L3P cyE TR W PRECE or
preparing a granule is shortened, this.is preferable.
alqryanhpereatie PLIMGE hi %%?aﬁhﬂ%%-]a?% ngggment,
there is a 15 tendency, that the an{ioxidizin abilitx
G150 RAGHAING T3 K GYFBEE hi BT EL PR OF aBF Bynine bised
Exanpl es of a nmethod of heating a stirrin ranul at or
iDIIRRE o FEtHRRNGIaLeRe ThReed | PTITRLT he%?k%F‘aB&EFPgﬂ-
20 resulting froma shear force when an anti oxi dant
XN - baged | BLGMeRE r r AheXYF Rt BReed aP 2IETFr eB1832C
met hod of raising a tenperature by fassing a heating
natgein karedighigmenackad benthoidakelgreabased phgment;
granul ator, and a nethod of conbining of_them 25
Eidean ese pdrdamit Hlaeh o s placrhyorupbhpdctyie 30ERMaEYan
19 antioxidant into a stirring granulator include a
nethodidd . phesphyte-paerdl fhagedraperésnbanglemynug
sul fur-based antioxidant (2) and, if necessary, an
dugiroxidateonce,

phenol-based antioxidant other than the phenol-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)
igsocyanurate, 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'-thiobis(é6-t-

butyl-3-methylphenocl) etc.

The process 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



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 anti oxi dant (2), nd
stirring-granul ating the mxturé, and a nethod of
sinilarly raising a tenperature to a desired

S fes%%s“@nm% S 12 o LR EOERY o 00
I h

ALl ALHERERH L (s v

HETREN S E R uegfa RARLRE e

S|nce a nethod of placing a phenol based ant|OX|dant
(1), a sulfur-based antioxidant (2) and, if 20
necessary, , an gdltlve at o

e, and N

5 stlrrlﬁﬂe@+%h%? Y ng? tﬂ%eﬂ?ifﬁ?ﬁ?di?nﬁé3§§gﬁP§ (&ﬁflg
warmng the mxture i s &e, it Lg ref er abl e. ddit
s%tilw%gb@%ﬁu@%%?xa@%@t.ﬁ hafr ed eFﬁ%éﬁFVonaPsa itive
25 an internal stlrrln -type ?ranulator usuaII havi ng
ODRT SERRR | bl WRRG <% tﬁéela 8FF8r 1Bher Bof L 1ER4NT
having. a clearance between a tip of a stlrrlng g
&ﬁﬁa%u%ﬁﬁ@rrs%@@a%%elﬁ1¥ﬁ%r?n%%rFBFrBF a®kt fr FERgerature of
granul at or of usuallé not nore than 30 mm, preferabl¥
arlrinpinture onsaguredpyiEhia ShaampReERAnpieppsed in the

10 interiocr 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

15 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

20 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.

25

Examples of a method of placing an additive such as an




10

15

20

25

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, z GRAL- Gral, a Schug

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

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

S | i i , d.th
el o SRR HAPR JR Pk B Ohy SrBothat BF L raLat) shme’ﬂ%“ of

ge?fa%{%%”%na%ﬂ?f%%géfgﬁ B idehEn( by "4 BBLFOE-blsed

gr anul at a cle, upnLike a stirrin ,

Ehipat SRt ") cerar  BG WPRgoaRTE. hﬁﬁhaéageavm Ry once,
used in Exanples 20 will be explained i r t ail
Aef%}lo%@e@elam %ElﬁFlﬁgsﬁF?FPiH@te\Pﬂg Psm?EgPHD 83 Piﬂﬁ%ﬁg a
bottom at an_angle of _10 to 50(i.n Exanples, 30 to 45
fRReROtehRFaft @@F%oxaﬁanéo th a@@ foF BePPPParyngag additive
m xture containing an anti oxi dant and a produced
g?%n%m%ear%téEBbB%dtﬁﬁ WFﬁﬁPﬁeboF?bﬁinQSaZEemﬁg§ﬁ55€e to a
of a wing end contactlng with a wall surface_in the

i #e2}Te BEMReEALRFRRgP ﬁgﬁnsaﬁoﬁqﬁﬁpnu?aﬁﬁﬂnﬂﬁﬁ%ﬁﬁ4§ant (2),
designed. In the case of a high speed m xture used in

BedpPlesrr ipgrgrasul akingat RenmisweEG a2Bentr BpthBod of
part, a mxture is scooped up to a central part, so
il barhy xtat eiuges hOTPRESFUBCOROaacOPAEFeHet REBRTALUTE

bott om and a
while the mixture is stirred, spraying a sulfur-based

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

stirring-granulating this.

In the process of the present invention, unlike the
previous extrugion 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 m's. Wien a wing tip rate is not

hi gher than 40 m's, since therS Is a tendency that
grinding of a produced granul e Mﬁth a stirring wng
is suppressed, this is preferable. Wen the 15 rate is

I han h '
P%’%wa&“r%t‘él%ﬁ w?%sw?%ﬁ@%e%ﬁ%#%ofste Bkt R

f |l e ti | at
EAE RERBETAL® of LBuRr 83 bh PO dRERR: BrA Ein

an anti oxj da erab e to m x und

A Ghss A i pHeF e SREHOL & R CFEUER, SAFRAFACoR of usually

conpletion of mxing, fro vi ewpoi nt .o
SPprieEs orh R a%t%mfoPaff% PLYmgraﬂ??oéraaﬁ? 5j pmj {about 1

22 preferable to cool the mixture |lower than a

tBRpE? H*FBOHES) the interior of the granulator, nore
preferably at a tenperature of about 40 C to about O

C by passing the cold air, or retaining a granule in

a refrigerator. In addltlon in order to,stabilize

qual i tEX¥PIeR OF ekt ?ﬁgrﬁ%%u%amalﬁs%elﬁ%mﬁea

(for exanple, 5 nmor nore, preferably nm or nore)
dve@p;ﬁﬁgft@pgn@;§e{fggch as high spéed mixer (stirring

rolling granulator), a Henschel mixer (high speed 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 stirring 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 ha§1a medi an di anet er
based on weight of 0.1 to 5 15°mMm And, a granul e nmass
having a dust flying rate in a Heubach test of not

th 1% b ight h [ [, dust. . '
O e D e B B S L LDV P U e
of working environpent. Particul ar ranulsebnass

I

cthsTRE | o LQF o I%ssﬁh§Fhﬁga9ﬁ%ﬂ¥%ﬁ€8?aﬂﬁ¥e ased
20 on weight of 0,1 tQ 2 mmis better iLn djspersit ‘
dﬁ%ﬁve%ﬁ?%Biﬁtﬁ%ﬁlgﬁ? ‘a 5Pa§$?c?a?ﬂe°§rﬁnh?gﬁnﬁggggfmIXture
the present invention is suitable as a stabilizing cral

HOrERPPESE i cEIRFEhiBasPFilAEPYoESWESE & centra
deteriolation due to heat qr light. 23 Ex?ggles of hat
PRI aBtTEXFRER UHR SCPRREADPPakPi @ FERFRALAB3FHe SO that @
t hernopl astic resin, polyolefin having M énelt 4
| AEERYTe vfiefs allPbaBe 146 RE PsCapPEFebehve98oacPofrfoR and a
range of 0.01 to 100 is preferable. In addition, a
p¥akt i Busfaa®i ng a medi an di aneter based on weight in
a range of 0.1 to 10 mmis preferable. Exanples of
the plastic includes a polyolefin-based resin
(pol yethyl ene, pol ypropyl ene, ethylene-vinyl acetate
10 copdl §rbrreng. ¥ate psl ¢iEfereastpdspanddspnopcp- piape of a
HI - 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 is preferable. When the
rate is not lower than 2 m/s, since there is a tendency
that flowability of the resulting granule is improved, this

is preferable.

When mixed with a stirring granulator, from a
viewpoint of 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 i=s
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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,
chlorinated rubber etc.), 15 pghyester (polyethylene
terepht hal ate, pol ybutylene terephthalate etc.),

pol yur et hane, engi neering plastic (polyphenylene

PR Sofp CPRLTHER crirEfe o bt hnnaizn r BpfEkbure of
S 1RO oo oReSUTahGr e "ASsDBrILRADHY odkn

P TANHET o7 BoF9oTh 40T ahgboofB8ubo8 {5 BYpRrPE gy che

i e sk Bt b o bl

by weight, since there is a tendency that heat

ot el oo e S8 b o
peE A A R A e
ORR¥Rr dBFRefeFRBAY| 2sTBf 08 WBFROAOBS 2i ABBLpoPERPHGSt HECT

granul e mass of the_present invention into a plastic
| eFeamRke a Prel hBd oF less, preferably 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 alsc from a
viewpoint of working environment. Particularly, a granule
mass consisting of granules having a median diameter basged
on weight of 0.1 to 2 mm is better in dispersity upon

corporaticon 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 polynerizatigg of a plastic and,
thereafter, renoving the solvént by a nethod such as
evaporation, distillation and 20 the |ike. The thus

stabiljized plastic_can be processed. for_.exa . .
into éé?ﬁ Tt %Ecﬁh%sp a??fﬁ1l%°ﬁ5?8e% HAFETP hgsgﬁa resin.
a pi pe by the knpown, nmethod. 25 25 _The granule SS_ 0

L Do T TeRLATr b Froticasof PoLFEIRLRE T Eg 4T g nele
excellent in flowabil]t nd,a plasti obtajned b
nh@ﬁ%%b'é%@e?n%a PAY %hisg %nh?egﬁgiéeafthégbprQSexp @
invention is excellent in heat stfbilig a g.hhe 5 ] .
Hext9%tabi ¥y F3 %%%rtwreﬁ?r@’a.ern Hardfohion, a plastic
according to the_process for Broducin the granul e

RRSIRE FHEedpRRsARMERGENPRBAC PR wglgﬁgsm 8 fpnge of 0.1
produce a granule mass wth sinple facilities. 10

Bnpf g8nThe preserePifvention 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 polyolefin-based
resin (pelyethylene, polypropylene, ethylene-vinyl acetate
copolymer etc.), a polystyrene-based resin (GP-PS, HI-PS,
styrene-butadiene copolymer, acrylonitrile-styrene-
butadiene copolymer etc.), a polyamide based resin (6 nylon,
12 nylon etec.), cyclic polyolefin, 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

mass of the present invention.



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 antioxi dant was

pl aced therein through a charging i nl et (not shomn)

di sposed o upper part conta

addl ¢4 ST b@ﬁpama@n bl Fa gheah 3n?“3?ﬁei‘slpr?F8ﬁ1ably
a, line (not sg é revent deterioratjon_o b1
S e Shotn ot o8t PR g Lvar ahb eonSes Praferably
raw 26 naterlal was not di scharged,f 8nta n

1N R oﬁr%nmetwa% Paﬁgnbsuwemf%"bﬂss CPRnafR parts
di schargi ng part 6. Determ nation of nedia

dPangeEht 5° h%%.a%aﬁFaﬁeteWhﬁaseﬁ oﬁmRBPEh?SmBQt less than

nmeasured using a  fully automatical  sound- tége si evi ng
5 rOpdS sP¥lerbRPEE BIRE n%hﬂ?%c?ﬁ?@ﬁ b§ @eFepfpncy that heat

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

$8ARHL FaY O had H%%%E%%dlﬁs%ﬁgrﬁvﬁ@st %%rlﬁyBEefFrable
manuf actured by Dr. Hans Heubach GibH & Co. KG

e PRy ﬁ%@%@ﬁ ig PRBtMAREENAN haB2pEECEY Wﬁﬂahér since
dust formng unit having a dianeter of 277.2 nm and a
vorere b8 astondeneviethattprraBerbiasepoapesgefphy pnhelastic
air was passed 15 at an airflow quantity of 15 L/mn

e mplendebeniefabed, qaadt Ptgediaghed spoaddijpve is

amount of fine powders produced
10 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

15 kneading the mixture with an extruder, a method of feeding
a solution obtained by dissolving or suspending a granule
mass in a solvent in advance, to a solution after
polymerization of a plastic and, thereafter, removing the
solvent by a method such as evaporation, distillation and

20 the like.

The thus stabilized plastic can be processed, for
example, into a product such as a film, a molded material
and a pipe by the known method.

25
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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 deterni ned by neasuring a bul k
density, a repose angle, a spatula angle and a
uniformty degree using a pomggr tester manufactured
by Hosokawa M cron (see Chem €al Technol ogy Handbook,
revision 5, 25 p.254). 27 Raw naterials used in the
feren

foll owing Exa es, Co rative Exanpl R

Exanpl 20 FESRRbRn ARt Re. CPBI PERPAECTABEE L 1oPoPSOaKCes
oFSrcher Sty 808 B SFBCEIEat: of: LHAPGPLALERydPBRy S5PLastic
nmet hy| phenyl ) pr opi onyl -1,1.(1-1

FRER PR _:w)*ﬁ@ggi@?%Y@Lgéy%@@ézégsé?lﬁnreranule mass of the
tetraoxaspi ro[ 5, 5]undecane , o

TRYPERIS{ 0YSNEIGN- t8pGrgplaentip)heat stability and the

hydr oxyphenyl ) propi oni ¢ acid} 113-116_25 pm, ,
p@%@%e$€@h;¥% Y i8t8farggpyevaried. 1In addition, 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 side 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 so 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 other additive
Melting point (C (3) Tris(2,4-di-t-butyl phenyl)
phosphite 183-187 (4) CalciunE tearate 150-158 10
(Exanple 1: Production of grantlfe mass a) Into a high
speed m xer (manufactured by Fukae Powtec 28 Co.

LTD. ; 10 L I 751 f_a.ph | -b

R S5 iR 19t A B Sa R PR L Op e §uB0E"!PRoEdorea
ti oxj dant -1). Aft | t, t terial

T St of 5 o EarGeSE 7 oPserbhe ihpepaBping part 6.

stirring wing of 240 rpm5 and a rotation nunber of a

chopper bl ade of 2000 rpm Thereafter, when the m xer

was operated, by ipcreasing._a rota;ion nunber of a

stPeY ST RR PR PR OBCT pAY AL2FRNPEf at ure of the

m xture was, raised to 45 C after 12, mnutes. At thi,s .

poi nt , 2 sTEHH3R I YRS 52 HpPRES A ¥hLIHE Hes: HPESHESY using a
cooled to roomtenperature. The title additive

gFahtiy 2 weRTa R FaE BOoPRdsEYReWBLeBbig) heBoht S1AtEHoBRE ~8°C

of 1.5 kg. éExangles 2 to 6: Production_of granule
reaReEaptired)b LTD.

eishin Enterprise Co.
(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 methed, 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,

25 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 masses b g f were produced. A

granul ation 20 tenperature is &8l'so described in Table

4. 29 -P4) .- Q roi ro-HHNYV) 1-4 CCa) 41 U
LONwIO0 LO 1) t- . F=: 04 UE oCcwl | |
(01t §ay Tateealslupee T W Fohiayiog BoatRIRE 1
ICé&bé&atf&evExampies, Re¥grence éxampf%s are shown in the

following Tables 1 to 3.

S Table 1
Melting .
. Med
Phenol-based antioxidant point d_e Lan
(°C) lameter
3,9-Bis[2-{3-(3-tert-butyl-4-
hydroxy-5-
methylphenyl)propicnyloxy}-1,1-
(1-1) dimethylethyl]-2,4,8,10- | 110~120 30 ym

10

tetraoxaspiro[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'-Thiodipropionic acid di-n-octadecyl ester

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

(Example 1: Production of granule mass a)

Into a high speed mixer (manufactured by Fukae Powtec



NNI 11 rorl m~c-~ra +1 .0 a) (a

[
0O\O0OO0OLO0O1010OO H4-J 4-) OCLONNNLOtO
10 H1r-i (15a) ya ONNDBI I'I' 1 101 I -Ha) C
4-4ro _ Q1 rl Orn G Nb~MNNN21I Orl1a) --
rlri r a' Or-10 /v .C Qb aONLhd Q d OO
ro +JJ LOmmrlrl Ori LC r6°" -PUW VOro " ori
Il C-ri a xr-Iisl 11 1 r~111 4 H

Co. LTD.; volume 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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,-J rowwwwwwowowFUUG<ro 30
(Conparative Exanple 1: Production of additive m xture
g) According to the same procedure as that of Exanple
1 except that a raw material described in Conparative
Exanple 5 1 in Table 4 was mix ?d at a wei ght
described in Table 4 in place of the raw materi al used
in Exanple 1, granulation was tried, but an additive
m xture g (powdery) was obtained wthout being

granul ated. 10 (Cbnparative Exanpl e 2: Production of

itive cyli ric mass a Into.a.10 L.
s e d M ST S ﬁ %ra%%tjg%fgg %ﬁéﬁafe JTegEuTe 9)
antioxjdant  (1-1 of a.sul fur-pas
ant i oAt J%‘«ze 1o Ui THEe MRt SUFe BF o hRheqt  Brample 1
15 secon at a rotation, n of, a,stir
S RCA SO R bl semisb?fﬁxmré wﬁgr#g‘ésdﬂmple
|nto a_ 30 bi axj al _extruder facture

ety A e CBLXSLTE: ) 3 t i @ ERGhPR ?g #34 Table 4 in

descrlbed in Fig 2. As , operation condlti Cl is
®lase |t fhe r@s NateFla YRPE iR SEApme eA r 9 abl‘m
is 47 C, and a rotation nunber of a screm1|s 40 r .
Wish s edisi Dt ARMAGEF bRS VBLXCWER f 3r RRAWERHE!l YA "obtained

above condition, a strand-like conposition having a
KW kping mrpwekat®iai ned. This

(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
seconds at a rotation number of a stirring wing of 2400 rpm
to obtain a mixture. The mixture was placed into a 30 mmg
biaxial extruder {(manufactured by Nakatani Machine Co.
LTD.) through a hopper (H) described in Fig 2. As
operation condition, Cl is 35 °C, €2 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 mmep was obtained. This
composition was cut into a length of about 5 mm using a

cutter, to obtain an additive cylindrical pellet mass a'.
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conposition was cut into a |l ength of about 5 nm using
a 25 cutter, to obtain an additive cylindrical pellet
mass a'. 31 Cl to &4 indicate a set heating
tenperature of a heat m xing part (cylinder part) of
an extruder shown in Fig 2. D &ndicates a set heating
tenperature of a die part of aﬁ extruder shown in Fig
2. 5 Exanple 7 (Measurenent of physical properties of
gr anul sses, a.to f, mxtu cylindrica

ma r.e and
pel | et&rrats% &) ING PR o %?J%\r}%?%'l%%ste Bt e hRt OF @ heat
and a dust flying rate in Heubach test _of granul e .
TSR RATH AN BO0RE PATD (9T | Hr PEFISRT | SROHReLn Fig 2
to g and a' produced in Exanples 1 to 6, Copparatiyve
B Ao (P FR e B ATTRETA BT O heRstT B BhcPT 2
results are described in Table 5. Since as a dust
XGRS Rt NI st T+F 2 dust flying at 15 handling is
reduced, this neans that working environnent was
I nproved. Therefore, granule nmasses a to f of the
present invention have a small dust flying, rate, and

VERRIkE  D0(NGRFVERIMERE 5 Phyrieal poorentpee gf granule

G anul e Median Dust Fluidity mass dianeter flying
ifREseg oy to £, mixture g and cylindrical pellét mass a')

A median diameter based on weight, and a dust flying
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 degcribed 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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DP50 (mm) rate (%9 Exanmple 1 a 3.0 0.6 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
Exanple 6 f 0.49 0.8 78 Conparative g <0.1 >1.0 Not
nmeasur ed Exanple 1 Conpar ative3§' >2 <0.1 Better
Exanple 2 flowability (Exanpl& 8: Assessnent of
performance of granule masses a 5 to f, m xture g,
cylindrical pellet mass a') Dispersity in

pol ypropyl ene of granule masses a to f, mxture g and

and

%Qi ndrical pellet mass a' produced in Exanples 1 to
6, B nparative Exanples 1 and 2 was neasured. 10
I'n addition, hegtagtabi [it wedian polypr apidtene Fluidity
conposition withpRaeh of ghamdterm$ses iy f, | index (%)
mxture g, and cylindricgbspelhgt Mss@ (%) | )
|:F§§ﬁﬁjgiﬁfn"ESLSéu+mm> megSyT et 15 <frgparaiionm ofg
P Example 2°°7 7B 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 il 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 f, mixture g, and cylindrical pellet mass a')

Dispersity in polypropylene of granule masses a to f,

mixture g and cylindrical pellet mass a' produced in

Examples 1 to 6, and Comparative Examples 1 and 2 was

measured.

In addition, heat stability of a polypropylene

composition with each of granule masses a to £, mixture g,

and cylindrical pellet mass a' incorporated therein was

measured,

<Preparation of pellet for assessment>

Polypropylene (1.4 kg) [MI=3 (230 °C, 2.16 kg-f)], 0.7
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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 nmass (a) for a plastic were dry-blended. The
resulting mxture was placed into a 30 nmp nonoaxi al
extruder (manufactured by Tan ?e Pl astic Machi nery
Co. LTD.) through 5 a hopper. en, the extruder was
operated under the condition of an extrusion

te rature of 220 and rotati op nunber.of a scre

‘?i jng‘% g‘gjr BV

& G L PRt S SR ety ATt tTOn3 € granu-e
SRS ol S |2 PP Mo teY SRt hehen TPREbE RS
ST GT AR LR | 150 3 050 ST TTSem s r SEEHRIR. 2
Tt L P SR o 500 Pl

20 to 25 mnutes represent PP-4. Retention_M val ues

G rReets Pen i xieider AR [PREEHHELr UpRET Che

foll owing condition. 20 Five gramof PP-1 was place
ISR k3 | o AR X W Lot FFPREAEUES | Phdef0 TC and a
temperature of 280 C, then this was made to, reside ,
fratapion queeeey rf i 3¢50 QhePe BPPi stBptahhed seperating
| oad_2.16 kg was_applied and a retention M val ue at
Z8nd iengreanrdescsibed dpelowretention M 25 val ues

of PP-2 to PP-4 at 280 C were neasured. And 34

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 cbtained 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

25 wvalues of PP-2 to PP-4 at 280 °C were measured. And
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results of neasurenents are described in Table 6.
According to the sanme manner except 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
pellet a', a pellet was prepargq a retention M val ue
was neasured and results are described in the
following Table 6. As a retention M value is smaller,

heat tab| 10 excelle di S
SRS Mo call 1o feost BT A I8 -
val ue between PP-1 to PP-4 is snaller, di spersity in

pol ypropyl ene is better, and this nmeans a

ol ypr Ie e co ition havin n for h
C by IRy E S nop oT By St TR BEE ST RGEE of AR & Granule
masses_a to e present invention are bﬁtte ' 1
dF?ﬁ%r%iW@s'?Pa?ﬁﬁép?%B9IEﬂe and are BxcEFPRhY 14 9ﬁ3nu <
heat st b|||t effect on o r l.ene.  Fur v

T RgeR R B e sir o) S B PTar tean wrthetagh: of

ule masses a to_20 f of the present_invention

gﬁ?%&%r%%ﬂ%%% i3 reertioR| YL kRt e nvafgmpasured and
al so excellent in heat StabI|I%¥ 35, Table 6 Granu

ARFHCRAEN FRFCIPIA 1R Fig? 16°H AYins “EehhRabd I
anount PP-1 PP-2 PP-3 PP-4 Aver deviatio nass age n

As a retention MI value is smaller, 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 £ of
the present invention are better in dispersity in
polypropylene and are excellent in the heat stability
effect on polyprcopylene. 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.
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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 14.3 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 é Conparat ive Exanple
g 0.075 17.3 16.8 17.9 17.9 17.5 0.5 1 Conparat ive
a' 0.075 27.3 33.0 22.6 28.0 28.3 5.3 Exanple 2 *An
addi ti on anobunt of each additive indicates the nunber

of i ght part per 100 parts by wei ght of
;ﬂﬁ%ﬁ% ylene. 5 Industrial applicability Since the
granul e ma%sra%fu RAAESENt T NkeBkheAon MI value (g/10 min)
= on Aver Standard
amount | PP-1 | PP-2 | PP-3 | PP-4 deviatio
mass * age n
Exanle a | 0.075 |18.3|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
Exagple c 0.075 | 19.6 | 18.3 | 18.4 | 18.6 | 18.7 0.6
Exazple d 0.3 11.6 | 13.4 | 14.3 | 15.3 | 13.6 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
ive
a' 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 polyolefin and

the like, it becomes possible to produce a polyolefin resin

composition excellent in heat stability.




produces little dust, is excellent in flowability and
is better in dispersity in a plastic such as
pol yol efin and 10 the like, it becones possible to
produce a polyolefin resin conposition excellent in
heat stability. 36 WHAT IS CLAIMS IS 1. A granul e
mass conprising a granule containing a phenol-based
anti oxi dant represented by the followwng 5 formula (1)
and a sul fur-based anti oxi dant represented by the
f%#%%m}%gc¥%FH§I5 (2), wherein a content of the
sul fur- based antioxidant (2) relative to a total of
100 parts by weight of phenol -based antioxi dant (1)
and the sul fur-based anti oxi dant g%) is 3to 7Q parts
bl wei Yheranplpmeps- EPPPEIRINI>A, quie containing a
(R2-Y-S-CHAQ0)m Z (2). 15 [in the fornulaﬁgé), R{ ,
reberatnbasad ankyPxidsng sEPESSEREBONPYuMbS fof LPWHa9
8, X represents a n-h{dric al cohol- residue of a

5 cteponlaukberasf a syligropprrsraPny icsitant xgpresented by

het erocat om and/ or a cyclic group, and n represents_an
i thegbelbpwingofarmppa (2), wherein a content of the sul fur-

baged antioxidant (2) relative to a total of 100 parts by
weight of phenol-based antioxidant (1) and the sulfur-based
antioxidant (2) is 3 to 70 parts by weight.

10

HO CHy=CHa—C X (1)

{Rz—Y-S—-C3H4CO) i~ 2 (2)

15 [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 heterocatom and/or a cyclic group, and n represents an
integer cf 1 to 4,

20

in the formula (2), R; represents an alkyl group of a
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inthe formula (2), R2 represents an al kyl group of a
37 carbon nunber of 12 to 18, Y represents a single
bond or a -C2HACO2- group, Z represents a mhydric

al cohol residue of a carbon nunber of 5 to 18, and m
represents an integer of 1 to_4] 5 2. The granule
mass according to claiml, whePdin a nedian di anet er
(based on weight) of a granule contained in the

granule mass is 0.1 to 5 nmm_10 3. The granule nas
TR TTRRE % A & 2 hetehTeSeatist PIYPLG papd or a
of the granul e mass neasured a bach _t

b He est_is no
gt Ran IR w%ﬁ@?ﬁ?eaentrfﬁeggmam&élﬁaé%c ﬁ%ra?ﬁ@éue of
to any one of clainms 1 to 3, 15 wherein the ,

Sul FAFRYR SRR | Oki HaF® +epraBent eBeByeERREST BRniMGeger ©of
(2) is at |least one kind selected fromthe group
lng of 3,3 -thiodi propionic acid di-n-dodecyl
ester, 3,3 -thiodipropionic acid di-n-tetradecyl
ester and 3,3' - thiodipropionic acid di-n-octadecyl
ester. 20 5. The granul e mass accordi ng to any one, of
&4 ai nsThe tFrapul gierss nA¢eRT@hedob O basaiMaht | BReYaLR 2
represented by the forrmula (1) is at |east one kind

seediarediznetehe(lpoep oroweighthgobfa granule contained in
3,9-bis[2-{3-(3-t-butyl -4-hydroxy-5 25
rgteyd RS )pradi bayP okyyo 15 1mdi net hyl et hyl ] -2, 4, 8, 10

3. The granule mass according to claim 1 or 2, wherein a
dust flying rate of the granule mass measured by a Heubach

test is not more than 1% by weight.

4. The granule mass according to any one of claims 1 to 3,
wherein the sulfur-based antioxidant represented by the
formula (2) is at least one kind selected from the group
consigting 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 claims 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-

25 methylphenyl)propionyloxy}-1,1-dimethylethyl]-2,4,8,10-
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25

38 tetraoxaspiro[5 5]undecane,
tetrakis[3-(3,5-di-t-butyl-4- hydroxyphenyl) propionic
acid] pentaerythrityl ester and

bi s{3-(3-t-butyl -4-hydroxy-5-net hyl phenyl ) propi oni c
acid} triethylene glycolyl ester. 5 6. The granul e
mass according to any one of clfains 1 to 5, which
further contains at |l east one kind additive sel ected

RS L A L St -+
3} R %fw?%c@?%% cte P el BrRPRE e Rt vl reper =
é?lg%@n S é@?@wf‘%w e ohdffl [8-8888hi cTacta)
h d h h h h | - based

T hoeeTe SPrRRbr S B the formula (). 15 7 A
process for producing a granul e mass, conprising

stirring-granulating a nixture containing a

sul fur-based anti oxi dant presented by the fo

) ameasm%? THA% ACEATS BRF Bt a?%p¥a§eﬂfea E/m{"’h% to 5,
formula (1) in a 20 tenperature range, of _40

B EE E SR F R tAS Thel SRPF L0 a%é’&ldaﬁ@?&bi?"dﬁn?ele‘:ted
(2) relative to a_total _of 100 parts by weight of

}b%s%ﬂo%ﬁﬁt?%x%‘%aﬁ@d{ﬁiv%nﬂo?ﬁé“éﬁgfEF Ba%%‘dtrallzmg
ant|OX|dant (2) is 3to 70 Db ht. 25 8. The
PIdREss AckPT PNt o 2 RRPRERT owa%r iiﬁeét?‘ﬂ?i'-ﬁﬁldant a

hindered amine-based light stabilizer, an ultraviolet
absorbing agent, a metal socap, 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).

7. A process for producing a granule mass, 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 to 70 °C, wherein the content of
the sulfur-based antioxidant (2) relative to a total of 100
parts by weight of phencl-based antioxidant (1) and the

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

8. The process according to c¢laim 7, wherein stirring-

granulation is performed with a stirring granulator having
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granulation is performed with a stirring granul ator
having 39 a stirring wing in the interior of the
stirring granulator, and having a cl earance between a
tip of the stirring wwng and a wall surface of the
interior of the stirring gran§lator of not nore than
30mm 5 9. A plastic conpositi 3 characterized in that
0.005 to 5 parts by weight of a granule nmass as

defined in any of. claine 1 tp 6 |ncor orated into
A ol O PR oo £ g ptiRei e SPafulacor,
sti

|tJon acc rdln im9, whereLn the astic .
A AT 7 der P Fis ﬁbe'ﬁee%h% Jéﬂl%nstf r£ing wing
acc rdin to cI |n110 erein E as
19 6t of St afettor 78 a8 ptirrine
(ﬁr r|S|ng |%§ oratlng 0.005 to 5 parts by weight

t FEOLRTR™Y IHRny one of clains 1
to 6 |nto 100 parts by 20 weight of the plastic.

9. A plastic composition characterized in that 0.005 to 5
parts by weight of a granule mass as defined in any of
claime 1 to 6 ig incorporated into 100 parts by weight of a

plastic.

10. The composition according to claim 9, wherein the

plastic is a thermoplastic resin.

11. The composition according to claim 10, wherein the

plastic is polyolefin.

12. 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 claimg 1 to 6 into 100 parts by

weight of the plastic.



