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1 SPECIFICATION TITLE OF THE | NVENTI ON PROCESS FOR
PRODUCI NG GRANULES 5 TECHNI CAL FI LED The present
invention relates to a process for producing
granul es. BACKGROUND OF THE I NVENTION 10 It is known
that a phenol - based antioxidani represented by the
formula (1) remarkably reduces~oxidation
deterioration generated in a nol ded polyolefin article
due to light or heat, by adding the phenol - based
antioxidant to polyolefln such a;ggolyethylene and
polypropylene R HX ( In the formul a
%1) represents an al kyl group of a carbon nunber
L THE §Fg THRD W@W%ch represent independently a
hydr ogen at om or an al mﬁgroup of a carbon nunber of

1 to FROGESRIGR ke ®presents an 20
al kyl group, Q represents a single bond, a - CH2CH2CO2-

group 2
TECHNICAL FILED

The pregent invention relates to a process for

producing granules.

BACKGROUND CF THE INVENTION

It is known that a prhenol -based antioxidant
represented by the formula (1) remarkably reduces oxidation
deterioration generated in a mclded polyolefin article due
to light or heat, by adding the phencl-based antioxidant to

polyolefin such as polyethylene and polypropylene.

HO
\ |_»?\Q X (1)

Rs
n
(In the formula (1), R; represents an alkyl group of a
carbon number of 1 to 8, Ry and R; each represent

independently a hydrogen atom or an alkyl group of a carbon
number of 1 to 8, at least one of R; and R; represents an

alkyl group, Q represents a single bond, a -CH;CH,CO;- group
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or a -CH2CH2CONH group, n represents an integer of 1
to 4, X represents a n-valent hydrocarbon group of a
carbon nunber of 1 to 22, or a divalent sul fur atom
and the hydrocarbon group nay contain a hetero atom
and, when nis 5 not |less than,2, may be a cyclic
structure) A phenol-based anti ©Oxidant is usually a
powder having a nelting point of around 100 C and a
medi an di ameter of 5 to 70 pm is not nelted, and can

be added.t olefin 10 with better fluidity thro

St dppor - OB £ FEonmA P ESEORERE % 181 ¢ eT OF U to 4,
ust - preventing strate wa ecessary due to a dust

3 SGEBERSETbm aphalr Lor ; ey b agiipus’ 078 carbon

ant i oxi dant upon addition to polyolefin. 15 JP-A No.

?-UW56°£e.]g. ERxatl e OF) @i SOIVGHE ﬁ%%&gs aggp, and the
roducing 2.5 mmpellet-1like granules by m xin .
tdlrz%aé%@ (T B RY bGPYF2 4t h?dﬁ&%?ﬁﬁeﬁ}l"}“— ﬁ’?r@pi ot n is

aci d}pentaerythrityl ester which is one kind of the

ARG BETFFRAL ) mitaY Hf shtSG I Adfi T e  Heat i ng t o

115 C, 20 which is higher than 114 C as a nelting

point of the antioxidant (1) to nelt a part of the
antioxidant, and extruding the nmelt with_an extruder. ,
And, i RhenpkdPased aphipxhRantt e §eaddiles sarRevRey, having
a dust is suppressed w thout using a binder which is

o tneprteifngy gis ientt 25 pohyd| 280 "G uotd o ped b i diameter of 5
fluidity is excellent upon 3

to 70 um, is not melted, and can be added to polyoclefin

with better fluidity through a hopper at a plastic
manufacturing field, but dust-preventing strategy was
necessary due to a dust produced from a powder of the

phenol-based antioxidant upon addition to polyolefin.

JP-A No. 5-179056 (e.g. Example 1) discloses a process
for producing 2.5 mm pellet-like granules by mixing
tetrakis {3-(3,5-di-t-butyl-4-hydroxyphenyl) -propionic
acid}pentaerythrityl ester which 1is one kind of the
antioxidant (1) with an antacid additive, heating to 115 °C,

which is higher than 114 °C as a melting point of the

antioxidant (1) to melt a part of the antioxidant, and
extruding the melt with an extruder. And, it is disclosed
that when the granules are used, a dust is suppressed
without using a binder which 1is not preferable to

polyolefin such as paraffin, and fluidity is excellent upon
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addition to polyolefin. In addition, JP-A No.

60- 197747 (e.g. Exanple 1) discloses that a

sul fur-based anti oxi dant represented by 5 the fornula
(2), inproves performance of preventing oxidation of a
plastic by adding it to a plastic together wth an
antioxidant (1). (R4-Y-S-CH2- -C02)mZ (2) 10 (In
the formula (2) R4 represents an al kyl group of a
carbon nunber of 12 to 18, Y represents a single bond

or - CH2- - Qup, mrepresents the nunber of 1
ng}t%ﬂﬂj%? Réiiéiégﬁ%'a m hydric al cohol residue of
a carbon nunber of 15 5 to 18. The present inventors
tried to produce granules suitable for a plastic

additive b i Xi ng an_anti oxi dant 2) into the

oo o ast e T St Phoatdhan b0eadoor Bragele 1)
to the method of JP-A . 5-179056. However, a

s lano thatn 7 oFOLE BT -DRECS A S e hagepresented by
Iiguefied, and an extrusion nDIdinEQnachine

ed" W TR 2 he (Zhirxt WERTRRE gr BREFEETRBFE n\g%fS preventing
obtaj ned, and productivity of_granules is naot

N ykuff PeRERLC 3 AIEUMARY 68 PHEIARENT ERpether

with an antioxidant (1).
(R4~Y-S-CH,-CH,-CO,) - Z (2)

(In the formula (2), Rs; represents an alkyl group of a
carbon number of 12 to 18, Y represents a single bond or a
-CH,CH;-CO;- group, m represents the number of 1 to 4, and Z
represents a m-hydric alcochol residue of a carbon number of

5 to 18.

The present inventors tried to produce granules
suitable for a plastic additive by mixing an antioxidant
(2) into the antioxidant (1} of the present invention
according to the method of JP-A No. 5-179056. However, a
problem has been revealed that the mixture was liquefied,
and an extrusion molding machine was choked with the
mixture, and granules were not obtained, and productivity

of granules is not necessarily sufficient.
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The present inventors studied a process for producing
granul es having little aforenentioned problens, and
found out that granules can be stably produced at
high 5 productivity by heating to melt an additive
conposition containing an antjoxidant (1) and an
antioxidant (2) at a tenperatﬁre | ower than a
speci fied tenperature. An object of the present
invention is to provide a 10 process for stably
producin%ﬁgranJles at Q%gh productivity. That is,

' ides the foll ow ng [1] to [5].
15 [1] .A process for produci n ranul es, r| .
heat i H§SamF SASH Nl BFF TR | GEURORP08 BTG S ducing
an antioxi dant represented by the fornul a é and an
FRETOKEFanta Y B eddftdg WQW?%%&H%(E?O $egf. and found
essential conponent, wherein a content of a conponen

P&k ngEBR0O PaResH efel 153y pbﬁnt staRypanupegdpgedo @y high
80 % by weight based on all nfonents constituting
Granices vidyd By thefeng ute foelhean n@déﬁalﬁﬁxu%@nw%smlon

in a tenperature range of not |lower than (a melting
FOIREisAng conpeRerexifavfndla |advkesan nenELAYyigankAt (2) at a
-20) Cto lower than a 25 nelting point of a conponent
HEVPeF ad Urendstware | thiady PpainficlbleR tengvatiaye .

An object of the present invention is to provide a

process for stably producing granules at high productivity.

That is, present invention provides the following [1]

to [5].

[1] A process for producing granules, comprising
heating and mixing an additive composition containing an
antioxidant represented by the formula (1) and an
antioxidant represented by the formula (2) as an egsential
component, wherein a content of a component having a
lowest melting point in granules is 10 to 80 % by weight
based on all components c¢onstituting granules, and a
temperature for heating and mixing 1s 1in a temperature
range of not lower than (a melting point of a component

having a lowest melting point -20) °C to lower than a

melting point of a component having a lowest melting point.
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R3 (In the formula (1) Rl represents an al kyl group of
a carbon nunber of 1 to 8 R2 and R3 each represent

i ndependently a hydrogen atom or an al kyl group of a
carbon 5 nunber of 1 to 8, at l|east one of R2 and R3
represents an al kyl group, Q gepresents a single
bond, a -CH2CH2CO2- group or - CH2CH2CONH- group, n
represents an integer of 1 to 4, X represents a

n-val ent hydrocarbon group of a carbon nunber of 1 to
22 or a divalent sulfur atom and the 10 hydrocarbon
group may contain hetero atom and, when n is not

a cyclic structure)

mZ (2) 15 (In the formula (2), R4
group of a carbon nunber of 12 to
a sjngle bond or a -CH2CH2-CO2-
Xnteger 1)1 to 4, and Z
presents m hydrifc al cohol residue of a carbon
nymber of %asto 18) f20 6 [2] The process according to
[ , Wherein heatifg and mxing is perforned with an
extyyusion granulatpr. [3] The process according to [1]
or [2], wherein the 5 antioxidant (1) is at |east one
kind of antioxidant selected fromthe groug

ddrisi shpnformel - BiLd[ 2-B3- fep¥esents an alkyl group of a

carbon number of 1 to 8, R, and Ry each represent
independently a hydrogen atom or an alkyl group of a carbon
number of 1 to 8, at least one of R; and R; represents an
alkyl group, Q represents a single bond, a -CH,CHyCO,- group
or a -CH,CH,CONH- group, n represents an integer of 1 to 4,
X represents a n-valent hydrocarbon group of a carbon
number of 1 to 22 or a divalent sulfur atom, and the
hydrocarbon group may contain a heterc atom and, when n is

not less than 2, may be a c¢yclic structure)

(Ry-Y-S-CHy-CH,-CO3) n-Z  (2)

(In the formula (2), Ry represents an alkyl group of a
carbon number of 12 to 18, Y represents a single bond or a
-CH,CH,-CO;- group, m representsg an integer of 1 to 4, and Z
represents a m-hydric alcohol residue of a carbon number of

5 to 18)
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but yl - 4- hydr oxy- 5- net hyl phenyl ) propi onyl oxy}-1,1
dinethylethyl]-2,4,8,10-tetraoxaspiro[5 5] undecane
and
tetrakis[3-(3,5-di-t-butyl-4-hydroxyphenyl) propi onic
acid] 10 pentaerythrityl esteg [4] The process
according to any one of [1] to’[3], wherein the
antioxidant (2) is at |east one kind of antioxidant
sel ected fromthe group consisting of 3,3 15
thlodlproplonlc aci d di decy

3 3' T \
i odiomon K ate e GRoRoTat Raubey  1de; afietsip heating and
thlodlfgfglonlc aci d dlrgﬁgg%?dec n%§§3§ganu éLor

pentaerythrityl ester 20 [5] The process according to
any one of [1] to [4] wherein a total anount of three
conponents of an antioxidant (1), an nt|o§ ant ,
and atlHledBte GREORFRE 26FORAATSI o sot bopkd 11 om‘”f fein the
group consisting of a neutralizing agent, a ,

thased arit§ oxdldanteast 259 ndefrly of antioxidant
anmi_ne-based |ight stabilizer, an ultraviolet 7

Agemt ,the nBrarPs sapns et i | OB obk? et abeni3- (3-t-

pignment, a flanme-retardant, a nuc|eating agent and

é)umlt-ér- hydremots ety e ol s asp v g bhsed. on
all conmponents constituting granules. 5 BRIEF
OESERIRTI=ONOR -PHR BRAWNGES raoxaspiro[5 * 5]lundecane and
tetrakis[3-(3,5-di-t-butyl-4-hydroxyphenyl)propionic acidl

pentaerythrityl ester.

[4] The process according to any one of [1] to [3],
wherein the antioxidant (2) 1is at least one kind of
antioxidant selected from the group consisting of 3,3'-
thiodipropionic acid di-n-dodecyl egter, 3,3'-
thiodipropionic acid di-n-tetradecyl ester, 3,3'-
thiodipropionic acid di-n-octadecyl ester, and tetrakis(3-

n-dodecylthiopropionic acid) pentaerythrityl ester.

[5] The process according to any one of [1] to [41,
wherein a total amount of three components of an
antioxidant (1), an antioxidant (2) and at least one kind
of additive selected from the group consisting of a
neutralizing agent, a phosphorus-based antioxidant, a

hindered amine-based 1light stabilizer, an ultraviolet
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Fig. 1 is an outline view of an extruder used in
Exanpl es. 10 [Expl anation of synbols] 1. Raw materi al
i ntroduction port 2. Heating and m xing part 2-1.
Screw cylinder 3. Die part 15 4. Exhaust port 5.
Adaptor part A Position for asuring hi ghest
tenperature of mxture at adaptor part Cl.-C4.
Positions for set tenperatures of heating and 20
m xing parts D. Position for set tenperature of die
part DETAI LED DESCRI PTI OF THE PREFERR .
I NERTSTFREC pr &s RTCFhv ERRPon ‘Wlf‘nBéEg}BFEFHgd qgpnt. @

detail = 25 |l ow. 8 resent vention is a

FPEEESE 1 i G & ST JgEnt and a filler,
anti oxi d represented by the,k fornul aél and
arit i B%F d ﬁ?sretd?ae%eﬁpeds b?yt Weigdtmpase ) ,all Components
conprising heating and m xi ng those conponents at a

WS SHFE WS a nel ting point of a component

having a lowest nelting point -20) Cto |lower than a
mel ting

BRIEF DESCRIPTION QF THE DRAWINGS
Fig. 1 is an outline view of an extruder used in

Examples.

[Explanation of symbols]

1. Raw material introduction port

2. Heating and mixing part

2-1. Screw cylinder

3. Die part

4. Exhaust port

5. Adaptor part

A. Position for measuring highest temperature of mixture at
adaptor part

Cl.-C4. Positions for set temperatures of heating and
mixing parts

D. Position for set temperature cof die part

DETAILED DESCRIPTION COF THE PREFERRED EMBODIMENTS
The present invention will be explained in detail

below.
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poi nt of a conponent having a | owest nelting point,
wherein a content of a conponent having a | owest
nmelting point in 10 granules is 10 to 80 % by wei ght
based on all conmponents constituting granules. R H
"QXCl) R31Inthe formula (1% R represents an al kyl
group of a 15 carbon nunber of 1 to 8, R2 and R3 each
represent independently a hydrogen atom or an al kyl
group of a carbon nunber of 1 to 8, and at |east one
of R2 and R3 represents an al kyl group. Q represents
a single bond, a -CH2CH2-CO2- group, or a -CHQCHQCONH—
group. And, n represents an 20 .integer of 1 to

r epr edeift s PXSRSPY e VRV 6®ar B6n 8 BFBGHSSf SOEar$5ﬂdUC1n9
nunber of 1 to 22, or a divalent sulfur atom and_the

FF@E& Dot YHous e cBht AH-HHAMo a‘f%e%%te%e}ﬁy the
nis not |less than 2, nmay be_ a cyclic structure.

Eramla dbl crpdoem At ¥oidant hEePB‘?ﬁﬁF'ée@szY F&be formula
represents an_al kyl %foup a carbon nunber of 12 to

18} Y seppesehis Acsitigoe dhdmexiag- WPRgcomponents at a
roup, mrepresents an integer of 1 to 4, and Z 10

Uy e TAtaRdafc & ot 1ne et L 2 capBepnent having

nunber of 5 to 18.

a lowest melting point -20) °C to lower than a melting

point of a component having a lowest melting point, wherein
a content of a component having a lowest wmelting point in
granules 1s 10 to 80 % by weight based on all components

constituting granules.

R, R
HO /)
\‘j\q X (1)

In the formula (1) R; represents an alkyl group of a
carbon number of 1 to 8, R; and Ri: each represent
independently a hydrogen atom or an alkyl group cof a carbon
number of 1 to 8, and at least one of R, and R; represents
an alkyl group. ©Q represents a gingle bond, a -CH;CH,;-COz-
group, or a -CH,CH,CONH- group. And, n represents an

integer of 1 to 4. X represents a n-valent hydrocarbon



The antioxidant (1) used in the present invention is a
phenol - based anti oxi dant having a structure of the 15
following formula (1) R RR z HOAI~-QX (1) R31In
the formula (1) , Rl represents an al kyl group of a
carbon nunber of 1 to 8 such ag a nethyl group, an
ethyl 20 group, an isopropyl group, a t-butyl group
at-pentyl 10 group, and a t-octyl group and, inter
alia, is preferably a branched al kyl group of a

carbon nunber of 3 to 8, referably.a t-butyl, gr.0

SR Hotalhalt higPer RIS frousr 8 ko HiFiy sultur
each represent i ndependently a hydrogen atom or .a

SR ApCD SYEAPEGA RGNEEOUH MSY oC8hRRINaf e atom
%%g_of R2 and R3 represents aghgg%%%ﬂgroup.

en an
SRR Tark RS o Sy iy § o Gt of -Tucture.
themis 10 preferably a nethyl group, an ethyl group,

an isopropyl group, a t-butyl group, a t-pentyl
group, or a t-octyl _group, particularly preferably a
5 et hyl (BrotpS 4Ha bgEyr CO2) n- 2 (2)

In the formula (2), Ry, represents an alkyl group a carbon
number of 12 to 18, Y represents a single bond or a -
CH,CH;-CO,- group, m represents an integer of 1 to 4, and Z
10 represents a m-hydric alcohol residue of a carbon number of

5 to 18.

The antioxidant (1) used in the present invention is a
phenol-based antioxidant having a structure of the

15 following formula (1}.

Ry

HO
\ I_f?\o X (1)

In the formula (1), R; represents an alkyl group of a
carbon number of 1 to 8 such as a methyl group, an ethyl

20 group, an isopropyl group, a t-butyl group, a t-pentyl
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group, or a t-pentyl group. Wen both of R2 and R3 are
not a hydrogen atom R2 and R3 are preferably a

nmet hyl group. 15 Q represents a single bond, a

- CH2CH2CO2- group, or a - CH2CH2CONH group,
preferably a single bond or a - CH2CO2- group. An
oxygen atom of a -CHQCHQCCQ-gr% pis usually bound to
X. 20 X represents a n-val ent hydrocarbon group of a
carbon nunber 1 to 22 or a divalent sulfur atom The

dr ocarbo rou y contain.,a hetero atoma en
b o e T i Gk cyire lt2ctin epr%erably :
| es. of 25 hydrocarbon group include an k
Eﬁ&ggl a&%ﬁﬁongﬁ er °f1 “of 2T 8”18nu5ge§raP§ '
of _.a carbon nupber of 6 to 22 in which an alk
gﬂ.r&?%rr?&g%yasabgtlrty&t &FoUhd h & Ky RSEY gr FhpUBf &I‘ a t-
carbaon nunber of 1 to 18. Exanples of the hetero atom
FHYId &5 oxygen atom a nitrogen atom and a 5 sul fur
atom In addition, when X is a divalent sul fur atom

nis 2 and Qis usually a single bond. Inter alia, X

is preferably an aral kyl group of a carbon nunber of

6 to X2 evft R:nPAGha IEErEFE At dRdePeHPTHYId Ge didFrgen atom
group of a carbon nunber of 3 to 22 contalnlng a

et éro adiarh AP hg ket ayikrip, 0brl gto 8 and at least

hydr ocar bon
one of R; and R; represents an alkyl group. When any one

of R, and R; 1s a hydrogen atom, the other of them is
preferably a methyl group, an ethyl group, an iscpropyl
group, a t-butyl group, a t-pentyl group, or a t-octyl
group, particularly preferably a methyl group, a t-butyl
group, or a t-pentyl group. When both of R, and Ry are not

a hydrogen atom, R; and R; are preferably a methyl group.

Q represents a single bond, a -CH,CH,CO,- group, or a -
CH,CH,CONH- group, preferably a single bond or a -CH,CH;CO;-
group. An oxygen atom of a -CH;CH,CO:-group 1is usually

bound to X.

X represents a n-valent hydrocarbon group of a carbon
number 1 to 22 or a divalent sulfur atom. The hydrocarbon
group may contain a hetero atom and, when n is not less
than 2, may be a c¢yclic structure. Examples of the

hydrocarbon group include an alkyl group of a carbon number



group of a carbon nunber of 3 to 22 having a cyclic
group. Exanples of X when Qis a single bond and n is
1 15 include the follow ng structures. H3C CH3 H3C
CH3 CH3 | -H2CHC CH3 CH3 HzCC O\ O H3C CH3 ~)CH3
Wien Qis a -CH2CH2CO2- group ?nd nis 2or 4, Xis
preferably a n-hydric al cohol &si due of a carbon
nunber of 20 1 to 18 optionally containing a hetero
atom and/or a cyclic 12 group, specifically

preferably a triethylene glycol residue, a

CéntladrytIfi ¥ #ER ]alﬁ%,G%PXa §,fg§bicé(r%,°f- diumRafy e 6 to 22
hydroxyethyl )-2, 4,8, 10-tetraoxaspi ro[ 5. 5] undecane

AES AT dlerdeify ! SRR FestiRRE eiterd: (A Ypopprylene
obtained by 5 elimnating a hydrogen atom from

Preolol ’F & XeHRER OUar sP¥g|Je b8nd.8 and fxqepbes gof the
sul fur atom a nethylene group, an ethyl enedi ne group

Set& T DAY dbRel BEupRatEYasE 13N are piErepspl étorp and a

5 sulfur atom. In addition, when X is a divalent sulfur atom,

n ig 2 and Q is usually a single bond.

Inter alia, X is preferably an aralkyl group of a

carbon number of 6 to 22 containing a hetero atom, a

10 hydrocarbon group of a carbon number of 3 to 22 containing
a hetero atom and having a cyclic group, or a hydrccarbon

group of a carbon number of 3 to 22 having a cyclic group.

Examples of X when Q is a single bond and n is 1

15 include the feollowing structures.

CHa ) HxC
“‘_H2C :J
CHs
H.C% o
ZC/Y .l CH,
3

&

When Q is a -CH;CH,CO,~ group and n is 2 or 4, X 1is
preferably a n-hydric alcohol residue of a carbon number of

20 1 to 18 optionally containing a hetero atom and/or a cyclic
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Exanples of X when Qis a single bond and nis 3

i nclude the follow ng structures. HZC CH3 H2C O --JI\

H3C H2--- ONCH2r- N HzZC CH3 H2C O 15 The

antioxidant (1) has a nelting point in a range of

usually 80 to 220 C, preferabgg 90 to 150 C, nore

preferably 100 to 130 C. Wen nmelting point of the

antioxidant (1) is not higher than 220 C, there is a

tendency that dispersibility into polyolefinis

i nproved 20 and, en th ltin ojnt. is not | owe .

G B CEAHay ) ¥ (R S RIS LRHTCRGTSE Sifes) ohesidue,

between particles is prevented even whe st?red gnder

& hPGReEMyE Ettrd ak§S 1 Rar ePBr 6@ thig p%s (1, 1-dimethyl-2-
referable. 5 Exanples of the antipxi?ant (1) .include .
’xgqﬂgﬁq;Qxi)—2,4,8,10—tetraoxasp1ro 5.5] 'undecane resgidue.

gf-t-butyl-4-hydroxy-5-npthy|phenyl)propionyloxy}-l,l-
SRAIRY| SRRy PLCohR 1 Bt e aBRESEFr 815, 2 SPIRYBc s ained by

bi s{ 3- (S-t-butyl-4-hydroxy-5-nethy|pheqyl)propionic

&dild NAHNG 1y TSt ARAM i@y alcohols.

tetrakis{3-(3,5-di-t-butyl-4 10

hydr oxyphenyl ) propi oni ¢ acid pentaerythrityl ester,

2-t-

but yl A6 (B- whiit 1 - DS hydreohagls: fe@pg | baRgdy D - ¥s pdy hyd psulfur

henyl

atom, a methylene group, an ethylenedine grcup or a

butylidene group and the like are preferable.

Examples of X when Q is a single bond and n is 3

include the following structures.

AN
\HZC CHs Hzc\ O
N——<
HsC Ha o:< N—CHp
A <
H.C CH, H,C O
/ /

The antioxidant (1) has a melting point in a range of
usually 80 to 220 °C, preferably 90 to 150 °C, more
preferably 100 to 130 °C. When a melting point of the
antioxidant (1) is not higher than 220 °C, there is a
tendency that dispersibility into polyolefin is improved

and, when the melting point is not lower than 80°C, there
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acryl ate,

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

2,2' -nmet hyl enebi s(6-t-butyl-4- methyl phenol),

4,4' -thiobis(2-t-butyl -5- nethy&ghenol), 15
1,3,5-trimethyl-2,4,6-tris(3,5>di-t-butyl -

hydr oxybenzyl ) benzene, and tris(3,5-di-t-butyl-
hydr oxybenzyl ) isocyanurate. As the antioxidant (1),

ﬁfgrb'xﬁ%l%% bhghy 13 o oRHORIPRL TERH R BT ee 2
0- 5 5
SRS P95, ARCR, CBUCUR AURIGT o pRERY! SSRGS 2nd.

i d entaerythrityl ster. is preferably used. 25
f%@%%ﬁAQﬁd(ﬁﬁ%S(%ﬁ Rﬁﬁﬁ;§$%¥ e present invention is a
14 sul fur-based conmpound represented by the fornula

(2). (H1%SGQCW(DamZ(D5|nt%fmmﬂa

(2), R4 represents an al kyl group of a  carbon nunb

of ~ 12 B@mrd et akhg éBEé@EFFLd@PSup(l)a inctydRiety? - “Bis[2-{3-
group, and an octadecyl group. Y represents a single

Horrd -éruty L iRty LB e g For dennkepgeh1 . 1 -
atom of a -CH2CH2-CO2- group of Y is bound to R4.

Ariche tiylepreddnts 4 He Hurtherragfxaspiora(5 arfd whdecane, bis{3-
represents a mhydric al cohol residue of a carbon
rdmyeousy 1 15 iy dreRb8- Sed-hasl rherado a3 ord @k | acid}

resi due, a tetradecyl '
trlethylene glycolyl ester, tetrakis{3-(3,5-di-t-butyl-4-

hydroxyphenyl)propionic acid pentaerythrityl ester, 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, 2,2'-methylenebis(6-t-butyl-4-
methylphenol), 4,4'-thicbis(2-t-butyl-5-methylphencl),
1,3,5-trimethyl-2,4,6-tris(3,5-di-t-butyl-4-

hydroxykbenzyl)benzene, and tris{3,5-di-t-butyl-4-

hydroxybenzyl) isocyanurate.

As the antioxidant (1), 3,9-bis[2-{3-(3-t-butyl-4-
hydroxy-5-methylphenyl)propionyloxy}-1,1-dimethylethyl] -
2,4,8,10-tetraoxaspiro[5 - 5]lundecane or tetrakis[3-(3,5-di-
t-butyl-4-hydroxyphenyl)propicnic acid] pentaerythrityl

ester is preferably used.

The antioxidant (2) used in the present invention is a
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al cohol residue, an octadecyl al cohol residue or a
pentaerythritol residue. Wien Y is a single bond, a
compound in which R4 is a 20 dodecyl group, mis 4,
and Z is a pentaerythritol residue is preferable. In
addition, when Y is a -CHQCHQ-EQQ- group, it is
preferable that R4 is a dodecyl "group, a tetradecyl
group or an octadecyl group, mis 1, and Z is an

al cohol residue of a carbon nunber of 12 to 18 which

correspands to 25 the R4. 15 Ex |l e of the
] SR iR e TR e SIS TRT S BY ophonferieta (2)
di - n-dodecyl ester, 3,3 - thiodipropionic acid

di -n-tetradecyl ester, 3,3 - thiodipropionic acid

di -n-gct ad I te and_tetrakis(3- 5
nt%bagf 'ﬂﬁﬁénggréﬁ? A d)( taérythrityl ester.

The anti oxidant (2) has a nelting point of usually

around 35 tO 70 C, preferably 45 to 55 C. Wen a

meltin point is not |lower than 35 C, since there is

a t endghcyRe ot PRELLAUL(dalr HdhESPERSEESUFSY sldal (gepup of a
storage at 45 C, this is preferable and, when a

TRy poReT sCfotlhi diter 18t haiclyo 88 &i ridede Rt e 9OUP, @
a tendency that a production tine is shortened, and a
HeattTade QehpraiRr 214 dpvReeddecyhi STPYPpr ef er abl e.

15

Y represents a single bond or a -~CH;CH,-CO;-group.
Herein, an oxygen atom of a -CH;CH,-CO.- group of ¥ is bound

to Rg.

And, m represents the number of 1 to 4, and 2Z
represents a m-hydric alcohol residue of a carbon number of
5 to 18 such asg a dodecyl alcohol residue, a tetradecyl
alcohol residue, an octadecyl alcohol residue or a

pentaerythritol residue.

When Y is a single bond, a compound in which Rg4 is a
dodecyl group, m is 4, and Z is a pentaerythritol residue
ig preferable. 1In addition, when Y is a -CH;CH;-CC;- group,
it is preferable that R, is a dodecyl group, a tetradecyl
group or an octadecyl group, m is 1, and Z 1is an alcohol
residue of a carbon number of 12 to 18 which corresponds to

the Ry,
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In the present invention, by preparing a m xture so
that the antioxidant (2) is contained as an essentia
conmponent, there is a tendency that granules is easily
produced, and productivity is inproved. A mxture is
20 prepared so that the antloxi?ant (2) is preferably
10 to 80 % by weight, nore preferably 10 to 50 % by
wei ght based on all conponents constituting granul es.
An additive described in the follomﬁng addi tive group

25 may, be further. contained n f t he esent .
ﬁ@%ﬂgﬂﬁh i ffsuch™a réﬁH@'}%5$ ope i es SEE as -
uIt|n ranules are.not i.nfluenced. -\Wen t ,
S“d1 SREORIGINC addi TT 68 sel BerBAIPRERYEhe T 619% 3,31~
addi tjve group, since there is a tendency that an ,
i GHAORdaTS ve BFidn 5 g Ve e ﬁga 3,31~
[ti poi nt exceeding, 70 C duces i nfl uence. on
mew% p@%ﬁscb di 5AaPEF 98CSHLh 28T AR} tetrakis (3
upon addition to polyolefin, this is preferapble.
PAGRAS Ve GHETFEOMEIH A1 % Hg REJERST HHYSHRGE (RS 5 ed
10 anti oxi dant, hi ndered am ne-based |ight stabilizer,
ul traviol et absorbing agent, netal soap, anti-bl ocking
agent, pigment, flanme-retardant, nucleating agent and
fill efhelcarkanpidanst (He Bagit3 vBSilhéngdeeHet of usually

following additives.
around 35 t0 70 °C, preferably 45 to 55 °C . When a melting

point is not lower than 35 °C, since there is a tendency
that mutual adhesion is suppressed upon storage at 45 °C,
this is preferable and, when a melting point is not higher
than 70 °C, since there igs a tendency that a production
time is shortened, and a heating temperature is lowered,

this is preferable.

In the present invention, by preparing a mixture so
that the antioxidant (2) is contained as an essential
component, there 1s a tendency that granules is easily
produced, and productivity 1is improved. A mixture is
prepared so that the antioxidant (2) is preferably 10 to
80 % by weight, more preferably 10 to 50 % by weight based

on all components constituting granules.

An additive described in the following additive group

may be further contained 1in granules of the present
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Neutralizing agent such as synthetic hydrotalcite,

natural hydrotalcite, potassium hydroxide etc. 20
Phosphor us- based anti oxi dant such as tris(2,4-di-t-

but yl phenyl ) phosphite, bis(2,4-di-t-Dbutyl phenyl)
pentaerythritol diphosphite, bgg(Z,G-di-t-butyl-4-

nmet hyl phenyl ) pentaerythritol phosphite, bis(2,4-di-
cunyl phenyl ) pentaerythritol diphosphite,
tetrakis(2,4-di 25 t-butyl phenyl)-4,4"-di phenyl ene
di phosphonite, 6-[3-(3-t 17 . .
B&t%ﬁn-t&-%dFBxﬁ%é%%hyFﬁﬂaﬁyl 5PAopSRPPSE 4SS 1685 efFERlting
-t- butyldibenz[d, f][.1, 3, 2]djoxaphosphepi ne etc.;, .
AERAHES aff Re-Based i lgN b | | YRFIS U agddgtive is an
bis(2,2,6,6-tetranet hyl -4-piperidyl) sebacat.e, .

d¢Fng gselected from the following additive group, since

él,l,s,s-tetranethylbutyl)anino-1h3,5-trLazin-2h41

DPTe; (282, 8, - eRePRFEt HAY- FihedP@yOpHchopddigive or an
hexanet hyl ene{ (2, 2, 6, 6-tetranet hyl - 4- pi peridyl )i m no}]
erganito afdiavirel davlsbr bi mpldgere paséhtasxceeding 70 °C
2- (2- hydr oxy-5- methyl phenyl ) benzotri azaol e, . o
re@poesyimd Lluenggirexypsoperties as a plastic additive such
met hyl phenyl ) - 5- chl or obenzotri azl e, . o
254 fdividitin yinsieraddi @ a dio tpbad e Uimy deloiks beh et kerable.
etc.; 15 Metal soap such as a Li salt of stearic acid,
a Na

[Additive group: neutralizing agent, phosphorus-based
antioxidant, hindered amine-basged light stabilizer,
ultraviolet absorbing agent, metal scap, anti-blocking
agent, pigment, flame-retardant, nucleating agent and

filler]

Examples of the additive include the following
additives.
Neutralizing agent such as synthetic hydrotalcite,

natural hydrotalcite, potassium hydroxide etc.

Phosphorus-bagsed antioxidant such as tris(2,4-di-t-
butylphenyl) phosphite, big(2,4-di-t-butylphenyl)
pentaerythritol diphosphite, bis(2,6-di-t-butyl-4-

methylphenyl) pentaerythritol diphosphite, bis(2,4-di-
cumylphenyl) pentaerythritol dipheosphite, tetrakis(2,4-di-

t-butylphenyl)-4,4'-diphenylene diphosphonite, 6-[3-(3-t-
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salt of stearic acid, a My salt of stearic acid, a K
salt of stearic acid, a Ca salt of stearic acid, a Ba
salt of stearic acid, an Al salt of stearic acid, a
Zn salt of 20 stearic acid, a Fe salt of stearic acid,
a L salt of palmtic acid, ?b salt of palmtic
acid, a My salt of parnetic a% a Ksalt of
palmtic acid, a Ca salt of palmtic acid, a Ba salt
of palmtic acid, an Al salt of palmtic acid, a Zn

alt of palmtic acid, Fe salt of 25 cid
e s PG s o e g 4 ey € L Stra-c-
cid,, a.Zn salJt_of |aurigc aci a_Ca salt of behenic
it B a7 oL o AR Rl R T 11 12
hydroxystearic acid, a My salt of 12- hydroxystearlc
acid, a Zn salt of 12-hydroxystearic acid etc.; 5
Inorgan|c anti - bl ockin agent such as al um npum
si | i cati@dedimst he@Md n§iFeEsd natdeit S|?F€§11%68Fltesu0h as
kaolin and di at omaceous earth, and organ
it (2120 Gei g Agate hstict 35 RGN nke EHRASAES hyl Poly [{6-
net hacryl ate; 10 Pi nt such as carbon black titani um
dﬁ,ée3 %ﬁ@ﬂbégé@mkﬂgﬂﬁyﬁ -triazin-2,4-
U|nacr|done based pignent, isoindolinone-based
igrkert (2, Pery|Gerie toramiRi A The-Ibidrasel iph gisiio ) -1, 6-
qU|nophthanne based pi gnent, dlketopyrroloeyrro

hexamethylene{ (2,2,6,6- tetramethyl piperidyl)imino}]
etc.;

Ultravioclet absorbing agent such as 2-{2-hydroxy-5-
methylphenyl)benzotriazole, 2-(3-t-butyl-2-hydroxy-5-
methylphenyl) -5-chlorobenzetriazle, 2,4-di-t-butylphenyl

3,5-di-t-butyl-4-hydroxybenzoate etc.;

Metal socap such as a Li salt of stearic acid, a Na
gsalt of stearic acid, a Mg salt of stearic acid, a K salt
of stearic acid, a Ca salt of stearic acid, a Ba salt of
stearic acid, an Al salt of stearic acid, a 2Zn salt of
stearic acid, a Fe salt of stearic acid, a Li salt of
palmitic acid, a Na salt of palmitic acid, a Mg salt of
parmetic acid, a K salt of palmitic acid, a Ca salt of
palmatic acid, a Ba galt of palmitic acid, an Al salt of
palmitic acid, a Zn salt of palmitic acid, a Fe salt of

palmitic acid, a Ca salt of lauric acid, a Ba salt of
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15 based pi gnent, dioxazi ne-based pignent, disazo
fused-based pignment, benzi m dazol one-based pi gnent
etc.; Flane-retardant such as decabronobi phenyl,
anti nmony trioxide, phosphorus-based flanme-retardant,
al um num 20 hydroxide etc.; h%gleating agent such as
sodi um benzoate, sodium 2,2'-
net hyl enebi s(4, 6-di -t-butyl phenyl) phosphate, and
bi s(p- nethyl benzylidene)sorbitol etc.; 25 19 Filler

ch .as cal cium carbaonate, silicate,. Iass fibe
ﬁa?i“&fl%a"rﬂﬁ %, %k, iUm T A1 DI SRkt of behenic
car.bon flber zeglite, netal powder, netal OXIde
&3 59 nZhe Splbcess oPepﬁélﬁreégﬁﬁ'ln@en??onsaét of 1z2-
conponent having a lowest neltin oi nt _anmon

SHeMtS oSttt 4 r?gM%r%ﬁﬂtﬁé%tg 12211%)3’@]60’90%5/@%‘910 acid, a
wei ght based on all conponents constltutlng granul es
&hd Saprtefdy altasbydar%s&ttﬁ-aeﬂf% agrdgihed so that it
contains 10 to 50 % by wei ght of the 10 conponent.
When a conponent having a |owest melting point s
m xed at 10 to 80 % by weight, there is a tendency
that ImQr@action entérRAGRESNPs ea@§nt andYystodudsi vidyuminum
is_inproved, being preferable. 15 Usually, the
aritiieateantshatsi a oksonenatismah@hl i¢anesgolite, kaolin

mel ting point. .
and diatomaceous earth, and organic anti-blocking agent

such as crosslinked polymethyl methacrylate;

Pigment such as carbon black ,titanium oxide,
phthalocyanine-based pigment, quinacridene-based pigment,
isoindolinone-based pigment, perylene or perynine-based
pigment, quinophthalone-based pigment, diketopyrrolopyrrol-
based pigment, dioxazine-based pigment, disazo fused-based

pigment, benzimidazolone-based pigment etc.;

Flame-retardant such as decabromobiphenyl, antimony
trioxide, phosphorus-based flame-retardant, aluminum

hydroxide etc.;

Nucleating agent such as sodium benzoate, sodium 2,2'-
methylenebis(4,6-di-t-butylphenyl) phosphate, and bis{(p-

methylbenzylidene) sorbitol etc.;
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The present invention is a process for producing
granules for a plastic additive, and the anti oxi dant
(1), 20 the antioxidant (2) and the additive group
are contained at usually not |ess than 90 % by wei ght,
preferably not |less than 95 W y wei ght based on al
conponents constituting the r ulting granules. 25 A
constitutional conmponent of granules contains a 20
bi nder which is not preferable to polyolefin such as
low nelti i nt pol yet hyl.ene wax nd
par ¢ Attty B o sﬁ'f%ﬂuga oORbRGBRFE. ol Bbfhorate, glass
al ly 0 by mel or les refer
et roFa%/% BrorBLe% pr SPEral yERbbREant AP Lack.

b|n nd I|tt| dust is contained in the re ulthg
gfraéF 108 t REDridces N2t RO e Mt T hy &t S,
additive conmposition containing the antioxi dant (1),
the antioxidant 10 (2) and the additive group as a
mai n conponent (hereinafter, referred to as additive
m xt urld® of e REGFESEN Adorfd'S aBBEFENT s IRYENEd OFnd avi K¥EPOoNent
at a tenperature range of from(a nelting point of a

Iesa gty e 1 VMBS tPHELE | HIPTHDI FRTPRR)EE genstituting
| ower than a nmelting §0|nt of a conponent having 15 a
lcgRaEstl afel 38 ngOpdiont80 phetar atgight t bapedachr & langemponents
of from(a nelting point of a conponent_ having a .
lcewmestl tuteing ngglp@mfeszo)an@ t o MR LGFYnEr t han (Eixture 1is

mel ti ng point .
prepared so that it contains 10 to 50 % by weight of the

component. When a component having a lowest melting point
is mixed at 10 to 80 % by weight, there is a tendency that
production of granules is easy, and productivity is

improved, being preferable.

Usually, the antioxidant (2) is a component having a

lowest melting point.

The present invention 1is a process for producing
granules for a plastic additive, and the antioxidant (1),
the antioxidant (2) and the additive group are contained at
usually not less than 90 % by weight, preferably not less
than 95 % by weight based on all components constituting

the resulting granules.

A constitutional component of granules contains a



of a conponent having a |lowest nelting point -1) C
nore preferably a tenperature range of from not | ower
than (a 20 nelting point of a conmponent having a

| onest nelting point -20) Cto not higher than (a

mel ting point of a conponent Bgving a lowest nelting
point -2) C Specifically, wheili a conponent having a

| onest nelting 25 point is 50 C, granulation is
performed by heating and 21 mxing at not |ower than

Owééand %o r .t han 50_C referably not #o r tha
@ ROt iiharot nBREA6aE LS S BPbr el SbE) RoLh as low
| ower, t han 30 C and t . hi gher than 4%§FC' VWhen a . .

TRl ane xPROYEERBAPRELFEN g PR LR T Y partial faccy
tenperature) is not_lower, th a [tin | nt _of :
ETLIEHRET AR ) RO et et a0 or ht US3e) 16, Sof nB¥ weisht
there is a tendency that productivity inproved, this a
& fasFer aBEETSRREIY he gF andY atTHBRemsSr atieg  sand more
lower than a nelting paint of a, conponent having a ,

S RS HIY | RYDEY B0 L %1 Afe PHERBCTs 4 enddridye dust is
that |jquefjication of a  particle and chocking are
FTIVERtERf ol SHabTeF¢yt b9 Bradatefon is i nproved,
this is preferable. The present invention is the
technique which is 15 entirely different from and
superior over the prior_art, characterized in that a__ .

m xt ur’k? ofhe h@rareisexitfantne 1prafantadtiveatdat, () pdditive
heated and m xed at a tenperature |ower _
composition containing the antioxidant (1), the antioxidant
10 (2) and the additive group as a main component (hereinafter,
referred to as additive mixture or mixture in some cases)
is heated and mixed at a temperature range of from (a
melting point of a component having a lowest melting point
-20) °C to lower than a melting point of a component having
15 a lowest melting point, preferably a temperature range of
from (a melting point of a component having a lowest
melting point -20) °C to not higher than (a melting point
of a component having a lowest melting point -1) °C, more
preferably a temperature range of from not lower than (a
20 melting point of a component having a lowest melting point

~20) °C to not higher than (a melting point of a component

having a lowest melting point -2) °C.

Specifically, when a component having a lowest melting

25 point is 50 °C, granulation is performed by heating and



than a nelting point of a conponent having a | ower
melting point, thereby, it beconmes possible to

i mprove productivity 20 of granules. In the present
invention, a nelting point refers to a nelting
initiation tenperature neasureg according to JIS K
0064 (Method of neasuring nelting point and nelting
range 25 of chem cal products). 22 Exanples of a
granul ati ng nmet hod i nclude a m xing and

stirring-granul atjng nmethod such as a hjgh-speed m xer .
TS V2 onbhr LoMphc R ot Hod C a 58l | SPVRR | LhaR 150 <C,
met hod, 5 disk pelleter nethod and an exfrusion .
r%?fr%%r,a@%o%?eigwsa §L8ﬁul3z9ti g &t ek Bihen than 43 °C,
extrusi on_granul ati ng method. An extrusion ,
Jirful RS Her #Rt KiodoW 1 PWeE ERPNaP PedCi ANfoREt BeBhPF than 48
bellow. 10 In the extrusion granul ating nethod, a _
m %t ur eNBnai RERGL A e 2t | BkirdaEt HEMPeLRitY ki dgrpnulating
(2) and the additive group as a main conponent is

5 preReraHiesan iextisi dpvgranthator (2quiphetna mpipt of a
screw, a rotation roll_ and a rotation wing, a mxture
| OTROURHE IRV che@pak?Weast 15l iy E’Péﬂg, that i, since
the wet state while stirring at a tenperature range .
R alfel @i fgNsENTY ofhat capsshvarivitayi Agpsoveder this is
nmelting point -20) Cto lower than a nelting point of

leaviWgena tooesranelathggpeemperature is lower than

a melting point of a component having a lowest melting
10 point, since there is a tendency that ligquefication of a
particle and chocking are prevented and stability of

production is improved, thisgs is preferable.

The present invention is the technique which is

15 entirely different from and superior over the prior art,
characterized in that a mixture of the antioxidant (1} and
antioxidant (2) is heated and mixed at a temperature lower
than a melting peoint of a component having a lower melting
point, thereby, it becomes possible tco improve productivity

20 of granules.

In the present invention, a melting point refers to a
melting initiation temperature measured according to JIS K
0064 {Method of measuring melting point and melting range

25 of chemical products).
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and this is granulated by extrusion through a die or a

20 netal net. As an extrudi ng machi ne, a disk

pelleter, a pellet mll or an extrusion granulator is
preferably used. Inter alia, an extrusion granul ator

equi pped with a nultiaxial 25 ch as a biaxial or

nmoni axi al screw is easy in controlling 23 a

tenperature, being preferable. Particularly, a

mul ti axi al extrusion granul ator tends to be excell ent

in dispersion of the antioxidant (1), the anti oxi dant

(2) and the additive group in granules, being

preferable. In the 5 case_of an extrusjon anul ator, .

by set@*ﬁ@p£¢?eﬁ%e?aﬁﬁﬁ@u%ﬁt%¥qeﬂﬁﬁﬂ ur éﬁ%.%eaoP1Xlng and
fronwéa nmel ti ng_ poi nt -20& Cto lower than a nelting ,
PO HET 2R9 a0FRRE  AbTAAd XY TR @Rh eas 3 Fhaspeed mixer
equi pped with_a screw, a granule can be roduced. 10
Areehrdt | FeFPllBy SOMPRSECX MsHi%t B PRolehatisl sEpthod, a
tenperature becones higher gradually from an ,

i it slodeet i oher pBeEhodnandettli A4V EeRPeMgElPE, of gRMPTESS1ON
adaptor part and a die part at the sane tenperature
LBrypubasingharfidyhefnds arenBEEELEREN PRI E PIg gmethod.
heating and m xing part, production stability is nore

i M r e gUShenngyetlatdlice mepheRevwpl ésdft §FRAENNGH, in more
a highest tenperature of a

detail bellow.

In the extrusion granulating method, a mixture
containing the antioxidant (1}, antioxidant (2} and the
additive group as a main component 1is placed intc an
extrusion granulator equipped with a screw, a rotation roll
and a rotation wing, a mixture ig brought into the partial
melted state, that is, the wet state while stirring at a
temperature range from (a melting point of a component
having a lower melting peoint -20) °C to lower than a
melting point of component having a lowest melting point,
and this is granulated by extrusion through a die or a

metal net.

As an extruding machine, a disk pelleter, a pellet
mill or an extrusion granulator is preferably used. Inter
alia, an extrusion granulator equipped with a multiaxial

such as a biaxial or moniaxial screw is easy in controlling
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m xture to be heated and m xed is usually |ower than a
20 nelting point of a conponent having a | owest

nel ti ng point anong conponents constituting granul es
and, in the case of an extrusion granulator, a

hi ghest tenperature of a m xtu when heat ed and

m xed can be neasured at an adoptor part which is an
outl et of a heating and m xing part, and the 25
tenperature nmay be adjusted at lower than a nelting
point 24 of a conmponent havi a.lowest ne tiFg Bgin;
SnongC BBhpbHERr s cBTEET t uth es. Exafprés-oftay"

nmet haod of _.a introducing the _antioxidant 5 (1), the .
Eﬁﬁit&ﬁixdé'ﬂ't B TERICT o oINPT t’ﬁ%mgﬁlditﬁ v‘é‘% §roGglent 1o
into an extrusion granulator include (i) a method of
FREPSdEHy qﬁqet%t%&%%m?alﬁ),lf ot POt @REs) (2) and
and, optionally, the additive grogg,into a hogggr of

Lhe SQFisivh gFarnl aloPmadfce, R$1)9 aPhetRbabLp. In the
m xi ng the 10 antioxidant (1), the anti oxi dant (2‘%@}1

SR%e &t | BRaFKFIUSAET RN AR YroupY weehtalBefs chefperature
m xer or a tunbler mxer in_ advance, and introducing _

fife ani AR AT PSR ra8i 6FOMganiiedtdrng AFNG 130! °C to
met hod of introducing the antioxidant (1), the
armiesx | dame  E2)nakdinGdpPPaRal 13E fhders iqwi ande TgFGGHyY Part
into an extrusion granulator through separate hoppers
Slchhea@xer UB? DR GEaFPedorviklespectfyayy. 2 |gfapule can be

alia, since the nethod (ii) has a tendency that
produced.

a

Alternatively, by setting a temperature sc that a set
temperature becomes higher gradually from an introduction
port, and setting a temperature of an adaptor part and a
die part at the same temperature as or a slightly higher
temperature than that of a heating and mixing part,

production stability is more improved, being preferable.

In the present invention, a highest temperature of a
mixture to be heated and mixed is usually lower than a
melting point of a component having a lowest melting point
among components constituting granules and, in the case of
an extrusion granulator, a highest temperature of a mixture
when heated and mixed can be measured at an adoptor part
which is an outlet of a heating and mixing part, and the

temperature may be adjusted at lower than a melting point
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di spersion of the antioxidant (1), the antioxidant (2)
and the additive group in granules is excellent, this
nmethod is 20 preferable. Ganul es obtained by the
process of the present invention is suitably used as
an additive for a plastic such as a thernoplastic
resin which easily undergoes 74 deterioration due to
heat or light. 25 Exanples of the thernoplastic resin
i ncl ude pol yol efin (polyethylene polypropylene

et hyl ene-vi nyl acet copol yner etc.

pot ystyr ERBPHRSES r Vﬁ“@GPEPS PWEPs) | me]stlng point  among
styrene- butadlene,cHE acrylonitrile styrene
b BIPRARE £ e 0ROy Fnﬂtﬁr?nubﬁﬁyanlde based resin (6
nyl on, 12 nylon etc.), cyclic polyolefin, chlorine-
cont ai ni ng pol ynmer (polyvinyl chloride, chlorinated
rubber etc.), palyester &gcgyethylene t erepht hal ate
pol ybu‘@weﬁaéeiowfeeeﬁmtm tQf &t cLItTPBRGiRSt hiRe ankdgxidant
egglneerlng plastlc poléphenylene et her, o

Y carBsharert iga iy dl f ahd Q’E‘ﬂ%ﬁ’%ﬁj&ﬁyst dhe additive
polyester etc.). Anong the thernoplastic resin,
POT Y& ei NROj N f@tﬁﬂl@ﬂé’ma@r)ﬂfu‘—s]@diormm 6t) a method of
granules to be added to plastlc isin a range o
UEHarPguei N5 the Spdrsidantwei ght tblﬁefaé”rfalb??yld@‘l)l( ) and,
to 1 part by wei ght based on 100 parts by weight of a
optiocnally, the additive group 1into a hopper of an
extrusion granulator at once, (ii) a method of mixing the
antioxidant (1), the antioxidant (2) and, opticnally, the
additive group with a Henschel mixer or a tumbler mixer in
advance, and introducing the mixture into an extrusion
granulator, and {(1id) a method of introducing the
antioxidant (1), the antioxidant (2) and, optionally, the
additive group 1into an extrusion granulatocr through
separate hoppers of the extrusion granulator, respectively.
Inter alia, since the method (ii) has a tendency that
dispersion of the antioxidant (1), the antioxidant (2) and

the additive group in granules is excellent, this method is

preferable.

Granules obtained by the prcocess of the present
invention is suitably used as an additive for a plastic
such as a thermoplastic resin which easily undergoes

deterioration due to heat or light.



20 plastic. Wen the anmobunt is not |ess than 0.005,
since there is a tendency that the oxidation
preventing ability is increased, this is preferable.
When the anobunt is not nore than 5 parts by weight,
since there is a tendency that 5performance possessed
by a plastic is sufficiently 75 exhibited, this is
preferable. 26 Exanples of a method of bl ending
granul es obtained in the present invention into a
plastic include a nethod of m xing granules and a

pl astic, and nelting and kneading the 5 mxture with

an extrusio ng naﬁhlne and. a net hod. of fgedlng Lef
a sol UEXIYP ‘B?a‘? eEl By~ OFEEBPYRAG I 6r TEHsPentFhyde yoieiin
granules in a solvent in advance to a soJution, after
&’ DRt of ROPVRICPY LSRG, t hetdaftehe- Y%ﬁ%%lngaCEtate
solvent by a nmethod such as distillation. The thus
1@%@%36?@&@&% ast PRL¥ERYBBIEr Be8sSed ¢t d pYHudcts HI-PS),
such as a f|In1 a nolded article and a plpe by the
S5 HowreHRT PO Ai g or diFRPAI e pr e SERTY JoRMtleh, styrene-
ranul es which are suitable for a plastic addi tive can
g@d‘ﬁ%%%d BT EPRMLYRST pr 88cet t vi PYlYypRidadbepsd, resin (6
products can be stably produced _w thout_I|iquefaction
OV kP xt e GYIHbckERE: bf afYCdicr uPoHY kil at ofhlorine-
with a m xture_upon production of the _granules.
Fepn iR ingePPe¥UREi rigogranalyds dremridedl ychieyipated rubber

dusting even w thout using a binder which is not
etc.), polyester (polyethylene terephthalate, polybutylene

10 terephthalate etc.), polyurethane, and engineering plastic
(polyphenylene ether, polycarbonate, polyether sulfone,

liquid crystal polyester etc.).

Among the thermoplastic resin, polyolefin is

15 preferably used.

An amount of granules to be added to a plastic is in a
range of usually 0.005 to 5 parts by weight, preferably
0.01 to 1 part by weight based on 100 parts by weight of a

20 plastic. When the amount is not less than 0.005, since
there is a tendency that the oxidation preventing ability
is increased, this is preferable. When the amount is not
more than 5 parts by weight, since there is a tendency that
performance possessed by a plastic 1is sufficiently

25 exhibited, this is preferable.
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20 preferable to polyolefin such as paraffin, and have
excel lent fluidity upon addition of the resulting
granules to a plastic such as polyol efin. EXAMPLES
25 The present invention wll be explained in nore
detail 27 bel ow based on Exa but it is needless
to say that the present |nvent on is not limted by
these Exanples. Raw materials used in the foll ow ng
Exanpl es and 5 Conparative Exanpl es are shown bel ow
in Tables 1 to 3. Table 1 Antioxidant Chem cal nane
Melting point (1) (© 1-1 3,9-Bis[2-{3-(3-t-butyl-

111  hydroxy-5 nethyl | 1 1- )

di et hSFRERYPF - 9% yn{%@ﬂ?de)%o%%o%?ﬁ%%s rahihggcgREained in
1- 2 Tetraki s{3-( 3 5 di -t-butyl-4-_11

hR% oRFFREMH ) I Ept ot éE‘FS} a p%zl‘f?%"e%?]'t RPCLyACest epethod of

;Bfﬁ§€g§§age§$éésggé g-élagglchyg;gx%gg%g%g)g%%p%%g%dlng the

mixture with an extrusion molding machine, and a method of
feeding a solution obtained by dissolving or suspending
granules in a solvent in advance to a solution after
polymerization of a plastic and, thereafter, zremoving a
solvent by a method such as distillation. The thus
stabilized plastic can be processed into products such as a

film, a molded article and a pipe by the known method.

According to the present invention, granules which are
suitable for a plastic additive can be produced at high
productivity. In addition, products can be stably produced
without 1liquefaction of a mixture or chocking of an
extrusion granulator with a mixture upon production of the
granules. Further, the resulting granules remarkably
reduce dusting even without using a binder which is not
preferable to polyoclefin such as paraffin, and have
excellent fluidity upon addition of the resulting granules

to a plastic such as polyolefin.

EXAMPLES

The present invention will be explained in more detail



Tabl e 2 Antioxidant Chem cal name Melting point (2)
(C 2-1 3,3 -Thiodipropionic acid di- 51 n-tetradecyl
ester 10 Table 3 Other additive Chem cal nanme Melting
point (C 3-1 Tris(2,4-di-t- 183

but yl phenyl ) phosphite StCa Cab j um stearate 150 DHT
Hydrotal cite manufactured by Inorganic KYOM CHEM CAL
| NDUSTRY CO., substance LTD. 28 Exanple 1 Into a
anschel m xer were placed 1000 g of an antioxidant

nd 1000 g_of ant idant (2-1 and
W e A o= 8erPTrRg Bingoar 18 FBEMLESA Kanger shat cthe
950 f 30 ds t
PP o SO0k P Bare Fh oAt s
granul ator (manufactured by Nakatani Machinery Co.,
Ltd., Model NAS, 30 nmm(p biaxial vent extruding

nachlne L/D 28 frough a | ,
materia Used in the following Examples and

5 Comparative Examples are shown below in Tables 1 to 3.

10

Table 1

Antioxidant |Chemical name Melting point
(1) (°C)

1-1 3,9-Bis[2-{3-(3-t-butyl-4- 111

hydroxy-5-
methylphenyl)propionyloxy}-1,1-
dimethylethyl]-2,4,8,10-

tetraoxaspiro[5° 5]undecane

1-2 Tetrakis{3-(3,5-di-t-butyl-4- 114
hydroxyphenyl)propionic acid}
pentaerythrityl ester

1-3 {3-(3,5-Di-t-butyl-4- 52
hydroxyphenyl) propionic
acid}octadecyl ester

Table 2

Antioxidant | Chemical name Melting point

(2) (°C)

2-1 3,3'-Thiodiprcopionic acid di- |51

n-tetradecyl ester
Table 3
Other additive | Chemical name Melting point
(°C)

3-1 Tris(2,4-di-t- 183
butylphenyl)phosphite

StCa Calcium stearate 150

DHT Hydrctalcite manufactured by | Inorganic
KYOWA CHEMICAL INDUSTRY CO., | substance
LTD.
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10 hopper, and extruded to obtain strand-Ilike
granules, which were cut with a cutter to prepare
pellet-1ike granules. The granul ator was operated
under the operation conditions of a heating and

m xing part (Cl:35 C, C2:40 C,2%3:40 C ¢C&:40 0, a
die part (D:47 C, and a screw'rotation 15 nunber of
40 rpm thereby, granules could be produced at a
production rate of 5.1 kg/hr. A highest tenperature of
the mxture (tenperature at an A part) at production
was 48 C. Exanples 2 to 3 and Conparative Exanples 1

E%éG %g Afcording to the same operation as that of
P 1 except that antioxidants described in Table

4 and,_ optionally, .other additive were used and, as

the opetati dh iMGhn Weh &85 Usi C{ﬁ‘gn&ogtoor,g of an
the condition de?cribed in Tabl e 4 anong, conditions 1

(G T bed T h) 25 Pl ¥ 5 AaetusEd A ads-1) . and
produced. Results together 29 of results of Exanple 1

Ariel S THEGAbY et 2 3Bt 1er g owing §Lap KPEAEIPR Rumber of

% U 7In7L6VNOrr Oo~Ert amwuu ,
50 rpm for 30 seconds to obtain a mixture. The mixture

was placed into a biaxial extrusion granulator
(manufactured by Nakatani Machinery Co., Ltd., Model NAS,
30 mm¢®p biaxial wvent extruding machine, L/D:28) through a
hopper, and extruded to obtain strand-like granules, which
were cut with a cutter to prepare pellet-like granules.
The granulator was operated under the operation conditions
of a heating and mixing part (Cl:35%5 °C, C2:40 °C, C3:40 °C,
C4:40 °C), a die part (D:47 °C), and a screw rotation
number of 40 rpm, thereby, granules could be produced at a
production rate of 5.1 kg/hr. A highest temperature of the

mixture (temperature at an A part) at production was 48 °C.

Examples 2 to 3 and Comparative Examples 1 to 6

According to the same operation as that of Example 1
except that antioxidants described in Table 4 and,
optionally, other additive were used and, as the operation
condition of an extrusion granulator, the condition

described in Table 4 among conditions 1 to 4 described in

25 Table 5 was used, granules was produced. Results together
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Table 5 Extrusion tenperature CL C2 C3 &4 D (O
Condition 1 35 40 40 40 47 Condition 2 40 45 45 45 50
Condition 3 110 115 115 115 120 Condition 4 40 45 50
55 50 C1 to C4 represent set heating tenperatures at a
heating and m xing part of an ixtruder. 5D
represents a set heating tenpe? ture of a die part of
an extruder shown in Fig 1. | NDUSTRI AL APPLI CABI LI TY
10 Since granul es obtained by the process of the

ent_ invention, by mxing wwth a plastic such as
§%§§61é?in, is such that a nolded article of the

F-astiLigan réenmarkably | reduce okidation deteriorat|on

gengiatad,due|to khght |or  deat, | thecgesulitingygmol dpd p
aq&jple_can spitably used as a 1p nmember qf

TURIR A, afe anperaft sy g menpsr 9y teNEVIS e | av
P S Al _ul \VAw ) |P A0 CT TATTU \VA V3 B | TAT LAY AN y A 1T 1T C TCTl 1
SRRSO bort A8 an ketzéhec.out4ﬁggs 32 >0
IAqn A MED (140 115 115 115 120
Condition 4 40 45 50 55 50

Cl to C4 represent set heating temperatures at a heating

and mixing part of an extruder.

D represents a set heating temperature of a die part of an

extruder shown in Fig 1,

INDUSTRIAL APPLICABILITY

Since granules obtained by the process of the present
invention, by mixing with a plastic such as polyolefin, is
such that a molded article of the plastic can remarkably
reduce oxidation deterioration generated due tc light or
heat, the resulting molded article can suitably used as a
member of automobiles and aircrafts; a member of television,
personal computers and cellular phones; a life utensil such

as PET bottles and supermarket checkout bags.
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1. A process for producing granules, conprising
heating and m xi ng an additive conposition containing
an 5 antioxidant represented by the fornmula (1) and
an antioxi dant represented by the formula (2) as an
essential conponent, wherein a cont ent of a conponent
having a |owest nelting point 7I'n granules is 10 to 80
% by wei ght based on a total conponents constituting
granul es, and a 10 tenperature for heating and m xi ng

S t urg range of fromnot [ower than (a
T ofs pefReEy 55

conponent having a | owest nelting
point -20) Cto lower than a nelting point of a
conponent having a |lowest nelting point. R Rz HO ~

QX (1 n 15 (In the formula (1), Rl represents o

an aIk%I g?ouﬁrgFe%? cartfon QﬁlQé 19378 CRe anfmPreEINd
ol L SBLEaR o IEPRIBDLI e A 991 B P B o
NGB SR T L) LR
antioxidant represented by the formula (2) as an essential
component, wherein a content of a component having a
lowest melting point in granules is 10 to 80 % by weight
based on a total components constituting granules, and a
temperature for heating and mixing is 1in a temperature
range of from not lower than (a melting point of a
component having a lowest melting point -20) °C to lower
than a melting point of a component having a lowest melting

point.
R, /Rz
HO \ \2
I._!/ Q X (1)
Ra
n

(In the formula (1), R; represents an alkyl group of a
carbon number of 1 to 8, R; and R; each represent
independently a hydrogen atom or an alkyl group of a carbon
number cf 1 to 8, at least one of R; and R; represents an

alkyl group, Q represents a single bond, a -CH;CH.COz- group
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33 or a -CH2CH2CONH group, n represents an integer
of 1 to 4, X represents a n-valent hydrocarbon group
of a carbon nunber of 1 to 22 or a divalent sulfur
atom and the hydrocarbon group may contain a hetero
atom and, when n is 5 not |ess %han 2, may be a cyclic
structure) (R4- Y-S CH2- CH2- m Z (2) (I'n the
formula (2), R4 represents an al kyl group of a 10
carbon nunber of 12 to 18, Y represents a single bond

- t t
b RS, R LR L e o
b f ,
TSI & vl o) AV REaE R RECR A S ff 8 cssbon
f d h t to Th
2%%%%”‘35#“0%%%% 255'2‘)” e haulfpron R, and the
_% is at, | east one Ki anti oxi dant 20 selqg
f? ??ﬁ?%ﬁ%u%r8BHsW§Y|ﬁ§n6P1§ g %ﬁ%? LA

but yl - 4- hydr oxy- 5- net hyl phen ropi onyl ox

%% ﬁ??? % 4m%yl%et%t?é6i§§p$F6F tuS%Lndecane
and
tetrakis[3 (3,5-di-t- butyl 4- hydroxyphenyl)propionic

|d] pentaerythrit ester. 25 34 4. The process
Bé)rgl éHméH r%gb)f ot ai n(sz)l to 3,

when n is

{In the formula (2), R; represents an alkyl group of a
carbon number cof 12 to 18, Y represents a single bond or a
-CH,CH,-CO;- group, m represents an integer cof 1 to 4, and Z
represents a m-hydric alcohol residue of a carbon number of

5 to 18)

2. The process according to c¢laim 1, wherein heating

and mixing is performed with an extrusion granulator.

3. The process according to c¢laim 1 or 2, wherein
the antioxidant (1) is at least one kind of antioxidant
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]lundecane and
tetrakis[3-(3,5-di-t-butyl-4-hydroxyphenyl)propionic acid]

pentaerythrityl ester.



10

15

wherein the antioxidant (2) is at |east one kind of
anti oxi dant selected fromthe group consisting of

3,3 - thiodipropionic acid di-n-dodecyl ester, 3,3 5

t hi odi propionic acid di-n-tetradecyl ester, 3,3 -

t hi odi propi onic acid di-n-octachyI ester, and

tetraki s(3- n-dodecyl thi opr opi i C aci d)

pentaerythrityl ester. 5. The process according to any

one of clains 1 to 4, 10 wherein a total anmount of

three conpgnents of an__anti.oxidant (1), an .

ant i oxt dant ¢ 29T 8haS8t *Fe85E 1 8Re Ri ﬁg‘Y BP<adi Filgdms L to 3.

sg%%cted fromthe grou conslfting of a _neutralizin
a

FoIB oHOR i LEOBHGREE ant?loxi dantat a LATidersE  kind of
am ne- based I%%EF stabilizer, an ultraviolet . 1

15,
aHROHBYhGP AherdS L &F TRt alf T8BaptMan AR bFOBRI A Bget 3.3 '-

a igment, a flame-retardant,, a nuc|eatjng agent and '
atkpf@fgh?,mp%enhet | e§§3ithan gbl%ﬁ%PfL@eﬂGm baS&tebn 3.3
al |  conponents. constixuting,granules.

thiodipropionic acid i-n-tetradecyl ester, 3,3'-
thiodipropionic acid di-n-octadecyl ester, and tetrakis(3-

n-dodecylthiopropionic acid)} pentaerythrityl ester.

5. The process according to any one of claims 1 to 4,
wherein a total amount of three components of an
antioxidant (1), an antioxidant (2) and at least one kind
of additive selected £from the group consisting of a
neutralizing agent, a phosphorus-based antioxidant, a
hindered amine-based light stabilizer, an ultraviclet
absorbing agent, a metal sgoap, an anti-blocking agent, a
pigment, a flame-retardant, a nucleating agent and a filler,
is not less than S0 % by weight based on all components

constituting granules.



