1 SPECI FICATION 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 antioxi dant, 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 polyolefi yet hyl ene and
pol ypropylene. R R2 Hoé}éyﬁﬁgéﬁﬁé§&5 (I'n the

f ts an al kyl group of a carbon
n&;gg?agﬁlkHFE%g&%%éﬁgﬁﬂ R3 each represent

i ndepe I I 0 I | kyl group of a
car bon%%ﬁggﬁ?ﬁér %Q%V%R?%?g:&g% Epgﬁgﬁg%%e of R2 and R3
represents an 20 al kyl group, Q represents a single
bond, a - CH2CH2CO2- group 2

5 TECHNICAL FILED
The present invention relates to a process for

producing granules.

BACKGROUND OF THE INVENTION

10 It is known that a phenol -based antioxidant
represented by the formula (1) remarkably reduces oxidation
deterioration generated in a molded polyoclefin article due
to light or heat, by adding the phenol-based antioxidant to

polyolefin such as polyethylene and polypropylene.
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(In the formula (1), R, represents an alkyl group of a
carbon number o©of 1 to 8, R; 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

20 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, nmay 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_add lefin 10 with better fluidity through
aShofper A WS (Pt O Ranls SEPAEERGEF: @ nppoer oF L
ofodHEBESFPBETS DoVt TG héwd%‘%s%ab%aé%ﬁréu% ao%““ carbon

ant X|da upon addition to pa lefin., 15 JP-A
Smf §56 r\aé g Rafde oF 0?3631162/ ng p?B%E’ég qt&m, and the

% au0|n 2.5 mm pellet-1ike granules by m xi

t BYFARFETPIN( §rs>u(m Wabbﬁ%tﬂl%yﬂrB??ﬁﬁ@nﬁlt?mplaéﬁsﬁ:omf@n n is
acid) _pentaerythrityl ester which is one kind of the
aﬂ?Fo%gﬁﬁnF hem 2y MeYaReast &¥d IfddsGUREULRdat 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 nelt with an extruder.

And, i® Piegidchbgsed arMatoxddant hbsgranaleéy ar @awsisat, having
a dust is suppressed w thout using a binder which is

ndt meitbingapbeénto o5 spuiyal a&fdh °Suahdas peddfdn nlisaamter of 5
fluidity is excellent upon 3

to 70 pm, is not melted, and can be added to polyolefin
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 is 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 wusing a binder which is 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 with an
antioxidant (1). (R4-Y-S-CH2-CH2-CO2)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 --Q%@ - - , mrepresents the nunber of 1
(?cgi,ltaln ggré%%%génﬁswa 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

addi tive by i oxi dant__ ( ' o t he
antl OX|I§]ant C{Hf))%loc% ﬁﬂ i é'r?‘t@F’(j 0 Sc&or afffgmple 1)
net ho JP- A : 5 179056.
gBéSi rBv SR EE T I?gtsetcﬁ PerPﬁiLgaﬂés represented by

Ii uefi d, n extrusi on nDIdln chi ne was ,
¢ gi?e %’?‘H ? r?'l)xturjempjéﬂ‘ﬂeﬁra IEnEShotof  preventing
obt ai ped, and prod ctivity ranul.es i s not

88%%@591%/ QG Blesticoby : R¥totorHE PRRERFT oogether

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

(In the formula (2), R; represents an alkyl group of a
carbon number of 12 to 18, Y represents a single bond or a
-CH;CH,-CO3- group, m represents the number of 1 to 4, and Z
represents a m-hydric alcohol 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 wmolding machine was choked with the
mixture, and granules were not obtained, and productivity

of granules is not necessarily sufficient.



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 nelt an additive
conposition containing an antigxidant (1) and an
antioxidant (2) at a tenperature |ower than a

speci fied tenperature. An object of the present
invention is to provide a 10 process for stably

pr, [ productivity. That is,
pF§§§§¥agﬁ%@ﬁ?ﬁ%ﬁiﬁﬁﬁ$€§%€ the followwing [1] to [5].
15 [ 1] rocess for_producin ranul es, conprisin )
neat i ng AP S My SPVSREPEPy BB0TRHs A [RAPIARR of o ngroducing
an__anti oxidant represented_by the formula (1) and an
I A EhPE e S ] Sy TR R 2P ab L ge, Bhd found
ess%ntLgﬂ conponent, wherein_a content of a conmponent .
h&%ng @39 |8%e§fi FS t i SRR poPRt i3 Bhul BEoAyced t ot high
80 % by weight _based on all conponents constituting .

5 gPERGMSE 1V, aPYt iRk Rr & oehbatdthgadhd tiive ngomgosition
in a tenperature range of not lower than (a nelting
pGPREAFN1IRS: AfpoReRtOXhdenhg (@) Ardtanepntagxpdent (2) at a

-20) Cto lower than a 25 neltigg_point of a conponent
h&FPMRETa e Re W (HhaR foisrecE il tremgecpyure.

An object of the present invention is to provide a

10 process for stably producing granules at high productivity.

That is, present invention provides the following [1]

to [5].

15 [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 essential
component, wherein a content of a component having a

20 lowest melting point in granules is 10 to 80 % by weight
based on all components constituting granules, and a
temperature for heating and mixing is in a temperature
range of not lower than (a melting point of a component

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

25 melting point of a component having a lowest melting point.
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JJ)QX (1) R3 (In the formula (1), Rl represents an

al kyl group of a carbon nunber of 1 to 8 R2 and R3
each represent independently a hydrogen atom or an

al kyl group of a carbon 5 nunmber of 1 to 8, at |east
one of R2 and R3 represents an cal kyl group, Q
represents a single bond, CHECHQCCQ- group or a

- 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 dr ocar bon gro may contain a hetero atom and,
wh n i Bt not s\than 2, may be a cyclic structure)
(RE- Y-S )\..-Z (2) 15 (In the formula (2),

es ts al kW group of a carbon nunber of 12
Y r 922%55 si ngl e bond gr - CH2CH2- CO2-
group, mr 'Xneger to 4, and Z
resents a n}hydrl al cohol residue of a carbon

er Rao 18) 20 6 [21 The process according to
mhereln heatin d mxing is perfornmed with an
ext Nusi on granul at 3] The process according to [1]
or [2], wherein the 5 antioxidant (1) is at |east one

ki nd of anti oxi dant
(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 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
or a -CH;CH,CONH- group, n represents an integer of 1 to 4,
X represents a mn-valent hydrocarbon group of a carbon
number of 1 to 22 or a divalent sulfur atom, and the
hydrocarbon group may contain a hetero atom and, when n is

not less than 2, may be a cyclic structure)

(R4-¥-5-CH,-CH;-CO2) -2 (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;CHz-CO,- group, m represents an integer of 1 to 4, and 2
represents a m-hydric alcohol residue of a carbon number of

5 to 18)
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sel ected fromthe group consisting of
3,9-bis[2-(3-(3-t-

but yl - 4- hydr oxy- 5- net hyl phenyl ) propi onyl oxy)-1, 1

di met hyl ethyl]-2,4,8,10-tetraoxaspiro[5 5]undecane
and 6
tetrakis[3-(3,5-di-t-butyl-4-hydroxyphenyl) propionic
acid] 10 pentaerythrityl ester. [4] The process
according to any one of [1] to [3], wherein the
ant i oxidan 2) 1 I ne ki nd qf tioxi dant_. .
selectég%fﬁg%lﬁ%ﬁ%ﬁ%ﬁpggéégﬁésgnsoo#qéJS%HT§ElnEheatlng and
t hi.odi_propj oni_¢ aci d, di.-n-dodecyl ester, 3, 3'-

 REEATSr o SRITORNSE N (AR (el TR igentyapor

t hi odi propi oni c acid di-n-octadecyl ester, and

tetraki s(3- n-dodecyl thi opropionic acid)

pentaerythrjtyl ester. 20 [5]..The progess accqrding to ,

ey ondS3r i RESTaPe SRRbrEiAs S kT afbuddlof Wherein the
three cqonponents of an antioxidant (1), an L
aAPEIRKAGANE 2) dnd 18 13astl GRRF kiGRP ~ JF1Bddi #F veantioxidant
selected fromthe group consisting of a neutralijzing
ageneCtedhbsPRoiS hgEeHPaiansdHaitd 85253 1 Herks b4 (3- (3-¢-
am ne-based |light stabilizer, an ultraviolet 7

aBYsYBi-hghygerky -8 -methy ladigny ldpraniem lsvki byl abent

a pigment, a flanme-retardant, a nucl eating agent and
adfimekbylethylioR ,Me$s Lithdre tOGRokasp s ht * baSédndecane and

all conponents constituting granules. 5
tetrakis([3-(3,5-di-t-butyl-4-hydroxyphenyl)propionic acid]

pentaerythrityl ester.

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

n-dodecylthiopropionic acid) pentaerythrityl ester.

[S] The process according to any one of [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 1light stabilizer, an ultraviolet



BRI EF DESCRI PTION OF THE DRAWNGS Fig. 1 is an outline
view of an extruder used in Exanples. 10 [ Expl anation
of synbols] 1. Raw material introduction port 2.
Heating and m xing part 2-1. Screw cylinder 3. De
part 15 4. Exhaust port 5. Adaptor part A Position
for measuring highest tenperature of m xture at
adaptor part Cl.-C4. Positions for set tenperatures of
heating and 20 nixing parts D. Position for set

PREFERREDQEI\/%%ﬂqk/E te%rTg“seED AR GroherKipg agent, a
d | |
gﬁéﬁ% '£1f¥§ﬁ¥ reé% &gﬂprodd%?% e@fbﬂ%lﬁgent and a filler,

tior i's a process 1ot

T 0 0B, T STV Bl B L rponenc

( r|S|n heatln and m Xi ng those conponents at
a%t%gﬁ%ggglt %f sg(a mel ti ng point of a conponent

haV|ng

BRIEF DESCRIPTION OF THE DRAWINGS
Fig. 1 is an outline view of an extruder usgsed in

Examples.

10 [Explanation of symbols]
1. Raw material introduction port
2. Heating and mixing part
2-1. Screw cylinder
3. Die part
15 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
20 mixing parts

D. Position for set temperature of die part

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

25 below.




a lowest nelting point -20) Cto lower than a nelting
poi nt of a conponent having a | owest nelting point,
wherein a content of a conponent having a | owest
melting point in 10 granules is 10 to 80 % by wei ght
based on all conponents constitguting granules. R |
R2 HOJQ X (1) R3 Inthe fornula (1) Rl 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 least one of R2 and R3 represents an al kyl group.

IS ity T g oo
fgyaglcar%éon nlﬁa:]?ﬁsl?gln?ﬁ/alz%{%? €;Ibg%¥°r§ﬁgflg?g by the
AcoEmal HF A AT é’%’%ﬁﬁ%ﬁgﬁtﬁéhgs% K cife formala
?E)(rz ct u&?r%)rl Rf‘f \e(&% éﬁjtgs %g@rrﬁﬁl%ggg I%eggpmﬁnents at a
IR0 L9 lR sl sl ot e
agd %owest: 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 melting point in

10 granules is 10 to 80 % by weight based on all components

constituting granules.

Ry Ry
=X
HO /
@Q X (1)

Ra

In the formula (1) R; represents an alkyl group of a

15 carbon number of 1 to 8, R, and R; each represent
independently a hydrogen atom or an alkyl group of a carbon
number of 1 to 8, and at least one of R and R3; represents

an alkyl group. Q represents a single bond, a -CH,;CH,-CO0, -
group, or a -CH;CH,CONH- group. And, n represents an

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




10 represents a mhydric al cohol residue of a carbon
nunmber of 5 to 18. The antioxidant (1) used in the
present invention is a phenol-based anti oxi dant
having a structure of the 15 followng forrmula (1).

R HX (1) R3n Inthe formulg (1), Rl represents an
al kyl group of a carbon nunber of 1 to 8 such as a
nmet hyl group, an ethyl 20 group, an isopropyl group, a
t-butyl group, a t-pentyl 10 group, and a t-octyl

IR, LN [ [ referaply branched k
groupfgpgg %a?%%ﬁshuﬁggﬁéé)égt% g? 2greF§}é%|§ﬁ¥§&eX£ sulfur
t- I u 0 t-pentyl group, or a t- qctyl

! S8 BneOh BRI SAD nel Bebi 98 W netero acom
hydrog tom, or_an .al kyl _.group of a carbon nupber of
1)%%(@8%%& g} %48 ]glerﬁego'?}g%& é;hd“"ﬂé bem e@é‘ﬁf%c aptructure.
al kyl group. Wien any one of R2 and R3 is a hydrogen

atom the other of themis 10 preferably a nethyl

5 o1 oup, e ekryigr oia Cstimd okey O O F Y]

In the formula (2), R, represents an alkyl group a carbon
number of 12 to 18, Y represents a single bond or a -
CH2CHz-CO,- group, m represents an integer of 1 to 4, and Z
10 represents a m-hydric alcohol residue of a carbbn number of

5 to 18.

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

15 following formula (1).

R, "
IR
\ ,_/7\0 X (1)
Ry '

HO

n

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



group, particularly preferably a nmethyl group, a
t-butyl group, or a t-pentyl group. Wen both of R2
and R3 are not a hydrogen atom R2 and R3 are
preferably a nethyl group. 15 Q represents a single
bond, a -CH2CH2CO2- group, or ajg CH2CH2CONH- group,
preferably a single bond or a - CH2CH2CO2- group. An
oxygen atom of a - CH2CH2CO2-group is usually bound to
X. 20 X represents a n-val ent hydrocarbon group of a

CapRfh, el L c;&élz %}én\%déff&l efﬁtéf“é f 5t 9%1 %%erably a

hydrocarbon group hetero om' an
ha e a [ stru ture,
Ies of ﬁﬁ%h' cé} of g%%%%oﬁhc ecan glkyP to 8,
g bon of ‘1 to L ral
P?é%e%fﬁbﬁ%%bgnbﬂ‘i o oTHun 87 58” SPSHYR GRotPKyeT @ t-

substituted, and an al kyl ene group of a
car% nn%@o% of 1 to 18. Exanples of the hetero atom

i nclude an oxygen atom a nitrogen atomand a 5 sul fur
atom In addition, V\,hen X is a divalent sulfur atom

nis 2_and S usu ingle bond. |Inter alia, X

|s prePérSB aneﬁF Pf&ﬁ&&% JfdePendentd yh mifaydepgen atom
i% alnln%ha hetero atom a 10 hydrocarbon

gPGuS o - 24 G Frben Jwmbsh i hitfy 8 and at least

one of R; and R; represents an alkyl group. When any one
of R; and R; is a hydrogen atom, the other of them is
10 preferably a methyl group, an ethyl group, an isopropyl
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 R; are not
a hydrogen atom, R, and R; are preferably a methyl group.
15
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 -CHCH,CO.-group is usually
bound to X.
20
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 cyclic structure. Examples of the

25 hydrocarbon group include an alkyl group of a carbon number




a hetero atom and having a cyclic group, or a

hydr ocarbon group of a carbon nunber of 3 to 22
having a cyclic group. Exanples of X when Qis a
single bond and nis 1 15 include the foll ow ng
structures. H3C CH3 HBCHH3 €4-11ZC\ i HI 3 CH3
HzCp OCH3 O H3C H3 _H3C CH3 Wen Qis a - CH2CH2CO2-
group and nis 2 or 4, Xis preferably a n-hydric

al cohol residue of a carbon nunber of 20 1 to 18

oRyd anald y; gont A ?ﬂﬂk@(‘lgggg@ gatfo'g g%q%n %Lﬁ?ft%]!" C£2% to 22

group, specifically pr tri ene glyco

g’q.zf_ g«{hg.'(cﬁ %—rg:?arnhits l;?g%gdﬁ q‘l‘ta}[’ ek§}'f dé'&bst?{tgted, and an alkylene

h ) - - ' . d
L) 2B GURLROROPL 0L B LB e or ene
i ned [ im pati hyd t f,
ORI Sa? LIRS OB 2 0 L0 st ana
| f hyl .en hyl dj
s SYLthr o, o UL o o, o 2Ll Srecl 16, SLOUP. - atom,

n is 2 and Q is usually a single bond.

Inter alia, X 1is 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 hydrocarbon

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

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

15 include the following structures.

CHS i H3C

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

20 1 to 18 optionally containing a hetero atom and/or a cyclic




Exanples of X when Qis a single bond and nis 3
include the follow ng structures. \ O H2C CH3 H2C ~
H3C\ i H2~ -- ON-CH2~- N HC CH3 H2C/ 0 15 The
antioxidant (1) has a nelting point in a range of
usually 80 to 220 C, preferably,90 to 150 C, nore
preferably 100 to 130 C. Wen a nelting point of the
antioxidant (1) is not higher than 220 C, there is a
tendency that dispersibility into polyolefinis

h { { t ,
| R e i%‘“ﬁ’ S dhhlis ?ﬁs?eﬁh?ﬁ%ﬁeaaﬁﬁ‘é%anremdue,
o BN R iR e 6. 2 : °0 18781 Y99St cry1-a-
prhgqgﬁr S’ig/f%{fgf‘ri )E—)(Zarg3 aes @ftégfaggéégﬂg flzlndgggggeresidue

t - hut yl - d I I -
GRS w1 FLSORE RRTHi R esbrro[S 8] HReupRbtained by
aﬁ-gt}mln%tlléi but ﬁ'qu %%bo%(}%/org r%t,gyéllfg&?gl ) pr opi oni ¢

tetrakis{3-(3, 5 di -t-butyl-4 10
hydr oxyphenyl ) propi oni ¢ acid pentaerythrityl ester,

-t-
but yl - 65 3 t YBERy IR 2l ar Géng-arebeyd beard n 4imelhylp sulfur
henyl

at%m, a methylene group, an ethylenedine group or a

butylidene group and the like are preferable.

10
Examples of X when Q is a single bond and n is 3
include the following structures.
H,C CHs HLC
N
H3C Hy 0 N—CHy ——
N
;:C CH4 ;20/ O
15 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 °cC. When a melting point of the
antioxidant (1) is not higher than 220 °C, there is a

tendency that dispersibility into polyolefin is improved

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




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-buty|-5-nethylggenol), 15
1,3,5-trimethyl-2,4,6-tris(3,5-di-t-butyl -

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

b I
hy roé(i;[ 41?/3{ ﬁgl%)%l)/)%?%p%gn d(%?yﬁlofl 1b%t ?Hylpe"i"ﬁ jcles is

P T LR s P

a ntaerythrit ter. js preferably used. 25
Tﬁ%{ggn “oxi'da 18( 2531 %tse?lﬁ 1?11% present inventionis a
14 sulfur-based conpound represented by the fornula
(2). (R4-Y-S- CHz- &mmZ(DSInthmmﬂa

(2) R resents an alk carbon nunber
>of 12 ?a@f% és g é&? (13 ¢ludecyy 9-bis[2-(3-
and .an qct adec I group represents a single
d??d oPUE Yo hylphewy bl Woawwy@%ﬂ 1,1-
atom of a CHQCHQ CCE group of Yis bound to R4.
Aﬁ(}meﬁyhﬁfé,ﬁté'é’é-ﬂt‘s? theé rihtieat wioxaspimg [and undecane, bis{3-
gﬁb ents @ m hydric al cohol residue of a carbon .
n &FY 114 51905 oty v thy kP e\ R r o tombs acid}

reS|due a tetradecx
triethylene glycolyl ester, tetrakis{3-(3,5-di-t-butyl-4-

10 hydroxyphenyl)propionic acid pentaerythrityl ester, 2-t-

15

20

25

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'-thiobis(2-t-butyl-5-methylphenol),
1,3,5-trimethyl-2,4,6-tris(3,5-di-t-butyl-4-

hydroxybenzyl)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) propionic acid] pentaerythrityl

ester is preferably used.

The antioxidant (2) used in the present invention is a



al cohol residue, an octadecyl al cohol residue or a
pentaerythritol residue. Wen 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 -CH2CH2-C@g- 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

CUERIMAS oAby YendSrnRRaLS Pl Porpuia (o)

d| n- dodecyl ester, 3,3'- thlodlproplonlc acid
-n-tetradecyl ester 3 3' - thiodipropionic acid

dl Eﬁﬁecsgde?ﬁbrgﬁ grﬁ%za) s m Z(etsyt gr ityl ester.

The antioxi dant (2) has a nelting poi nt of usually
around 35 tO 70 C preferably 45 to 55 C. Wen a

neltln n r than 35 C, since there is

°a tendgﬁE331 fﬂﬁT ﬁﬁtdgyeaghe§FBﬁe?§n§§pﬁVb§§@ﬁfhU%HOUP of a
st or e at %h S is preferable and, when_a

pBP er'fs Qbt ¥ gher I8havchy es spndederrke iggoup, a

nd that production tinme is shortened, and a
ﬁgp Hpé?%ﬁﬂ%eqqgI%RWQQ&Pde?YﬁSQF%QBreferable

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

to R,.

And, m represents the number of 1 to 4, and 2
represents a m-hydric alcohol residue of a carbon number of

15 5 to 18 such as 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 R, is a

20 dodecyl group, m is 4, and Z is a pentaerythritol residue
is preferable. In addition, when Y is a -CH,CH,-CO,- group,

it is preferable that R, is a dodecyl group, a tetradecyl
group or an octadecyl group, m is 1, and Z is an alcohol
residue of a carbon number of 12 to 18 which corresponds to

25 the R4.
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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 antioxiggnt (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 follow ng additive group

25 may g fild heEfCO”EE‘E”edaﬁE‘jfcﬁ%f %::—,ng;e?{q )tege PSS 5 30

16 inventron in Such a rangeée

r (R r es are. not influenced. en the

aggﬂﬁaﬁﬁﬁo AN %gdmtéﬁ%aselegfé&“aﬁ%ﬁ¥ﬁ2 f ol§HGE Ty 3,3'-

adeli.t . since .there is g tendency that an

|%gﬁggﬁ' c ?g HiSVe ofcafl 5 dyahite Xk hafit§ta 3,3'-
T int _exceedi ng.70 C reduces influence on .

PR or e 'Sl g prbadeRER, eRbom yiand ytetrakis (3-

upo ddition to palyalefin, this is preferable.

[ﬁdgpﬁﬁggtlgj%&gg}" ek‘%’rléq i2A4) RFEHhaeHdvpHerlise#eed

10 anti oxi dant, hi ndered am ne-based |ight stabilizer,

ul traviol et absorbing agent, netal soap, anti-bl ocking

agent, pignent, f|ane-retardant, nucleating agent and
fillerfRes FGrEdant (23 ahapt iveMphtinge Rt of usually

follomﬁn% addi tives.
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 is 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 is a tendency that granules is easily
produced, and productivity is improved. A mixture isg
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 in granules of the present



S

10

15

20

25

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, bigg2, 6-di-t-butyl-4-

net hyl phenyl ) pentaerythritol di phosphite, bis(2,4-di-
cunyl phenyl ) pentaerythritol diphosphite,
tetrakis(2,4-di 25 t-butyl phenyl)-4,4"-di phenyl ene

dis j t 65 (3t . .
but'yl - 4= %'rw dr g)?y-%@?rﬁet h%yl rliﬁ%éﬁ)?l )%?%Eo@ﬁq%ﬂtfjfsloptfet Fgsulting
-t i z[ 110 di oxaphosphepi etc.:... .
H@tgﬁéjeﬂrgel?sgmg%g- ekl ’fﬁ‘é%‘ﬁ%‘f%%q i 2BP<8,chigs *dditive is an
B'&%ﬂﬁé’v@ Cd LAt PYLr 4 BLPEL1 9y inséebaacf L ive group, since
(1; , 3=tetramet hyl butyl )am no-1, 3,5-triazin-2,4- .

dﬂ:%%‘f‘ (2,’"%, 6?6-?%?¥3%¥hy BAC pighr iTBATEAR D) ﬁ%,de-tlve or an
hexanet h Iene{é2,2,6,6-¢etraneth | - 4-pi peridyl)imno}]

ePTIANE R LY BE ethaddsF bAng™ d s@eAngs exceeding 70 °C
g%%%@?%%L?XfiiﬁﬁggE&%?gfggél?fgéogé'%?%f%stic additive such
met hyl phenyl ) - 5- chl or obenzotri azl e, . L

23%. %F%ﬂgﬁm UBRsh Add it oyt Bri¥Rleliydridhimehs careferable.
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 soap, anti-blocking
agent, pigment, fléme—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-based antioxidant 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-
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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,
aLi salt of palmtic acid, a KNg salt of palmtic
acid, a My salt of parnetic acid, a K salt of
palmtic acid, a Ca salt of palmtic acid, a Ba salt
of palmtic acid, an Al salt of palmtic acid, a Zn

S@dtyqf 4‘15}13}856}5( @'ﬁet}g\(fﬁq%gyi) aﬁg% %c?xgglﬁnig h§r§8' fetra-t-

Ca’salt of |laudric aci

22‘1‘%’1’1%?’”%24%' (el R iepdes e fis S 07" ©

hydroxystearic acid, a My salt of 12-hydroxystearic
acid, a Zn salt of 12-hydroxystearic acid etc.; 5

| nor gapy (}15?3'11 y Dl %glli'n ib% %%ats ﬁ.glh Si ?%grﬁbnﬂ&ﬁﬁ e Such as

S|I|cate syn et|

5 b B Sy B ok L T Tked BOP3RRERyl  POLy L{6-
Itlgglc yI a:tﬁé-‘l 10 PI]B nt ch as car3b05n_tbrllaézzknt112t aﬂ um

g%%ﬁt{ (3 geﬁgsg%&&%w% [ 30| ndoi#]é%mbr?g}edl 6

|no tt aI one- based6p6grrent di ketop4yrro| opyrr.ol

ReR3Mh ylene{ (2 tetramethyl-4-piperidyl) imino}]
etc. ;
Ultraviolet absorbing agent such as 2-(2-hydroxy-5-~
methylphenyl)benzotriazole, 2-(3-t-butyl-2-hydroxy-5-
methylphenyl) -5-chlorobenzotriazle, 2,4-di-t-butylphenyl

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

Metal soap such as a Li salt of stearic acid, a Na
salt 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 salt of palmitic acid, an Al salt of
palmitic acid, a 2Zn 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.; Nugleating agent such as
sodi um benzoate, sodium 2,2'- nethyl enebi s(4,

6-di -t - butyl phenyl) phosphate, and bis(p-

met hyl benzyl i dene)sorbitol etc.; 25 19 Filler such as

cglcj hon silicate,;glass fiber, talc .
kggﬂ nTE %:12%)’ g&aszl%rﬁ;'%% fa el,g%%} o%cbﬁacﬁ,éacg?%BnOf behenic
fihar, zeolite, al er, nmetal _oxjde, etc.; 5.In
tﬁ%qﬁ’ocg’lsszg# ts%‘éttpréjgg\rq\?’%kﬁ\%ﬁi & c&npgﬁlentsalt of 12-
hayj owest neltin i nt_anmon onent s . .

CON e RN T B9 PofEERP F o RidE G sbaagic acid, a
on,_al 0 S .constitutjng granul es and,

p%é’f éra%b%l %koge#ﬁ%%qﬁ%xséte%’e‘ba?%h‘?s%t? hat it contains

10 to 50 % by wei ght of the 10 conponent. \Wen a

conponent having a |owest nelting point is mxed at

10 to &O @%§¥Ymeight .there_is a tendency that )

pr oductPGT BRIt andPEd -PLogkdPa andOBRbductyh tyass aluminum
inpﬁoved, bein% preferable. 15 Usually, the . .
afititdcedant SYAthatie Hnldsientnaral ailiemesteolite, kaolin

nEIting_ oi nt. . . )
and diatomaceous earth, and organic anti-blocking agent

such as crosslinked polymethyl methacrylate;

Pigment such as <carbon black ,titanium oxide,
phthalocyanine-based pigment, quinacridone-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 decabromcbiphenyl, 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 % hy wei ght based on al
conponents constituting the resulting granules. 25 A
constitutional conmponent of granules contains a 20

bi nder which is not preferable to polyolefin such as

| ow r“ﬁﬂﬂ'&l‘“ﬁd@h p%%ye QXF e 2%§H§§ar f;:ggﬁgpcgpe glass

partial fatty acid &t er

u y y [ or. . Iess referab % b

%li@hétr orStT'(ig \k% riklﬁr eM5CHt o d&ﬂ"&/ §HL§?5ﬁt| saxpbam black,

b d ttIe d IS ontaiped in the resul ting

gll‘r:%%g):bes%qgjnljt 'hé eOrlolcees’s M3 h PPy "¢ tRAE T ERe  apte.

additive conposition containing the antioxidant (1),

the antioxidant 10 (2) and the additive group as a

main cq qppQnent hereinafter, referred to as additive

n1xture ot R RTPESPR SomtlieasREgsent Aoxes§ignd m xedmponent
alhengehature range of from(a nelting point of a

conpong &VERg &9 RAINMYE P MOMP@EBNLS teonstituting

an .a nelting point of a conmponent having 15 a

I %ﬁgg{ﬁﬁﬁl ﬁ%gl?)of:ﬁt 80prséf By ameichtt degredt ane aldngeomponents

E a melting point of a conponent having a
|8&B§ FPE'ng Pamtlepo)andi o muefeinghdry t haa (@mixture is

nelting go
prepare 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 eagy, and productivity is

improved, being preferable.

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

lowest melting point.

The present invention is 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 weighﬁ, preferably not less

than 95 % by weight based on all components constituting

the resulting granules.

A constitutional component of granules containg a




5

10

15

20

25

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 conmponent hayng a |owest nelting
point -2) C. Specifically, when a conponent having a

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

3 e !‘VHX\@E_ ti@%(?ﬁaﬁrgggtégkﬁ%aqg Egﬁglr)géfénﬁ]gﬁ%nch as low

30 C and not hi gher . nore pre
BTSSR B0% B0k PR b elthe i 050 Barvian sacey
t ' th I t] i nt of )
S U 4 Yol RS- DD (TP LLNGBONRY €%y wesghe
e MR g ana more
I | ti .pqi-nt of t havi

| BBty 5 B aatiR1 1y nBe (HEREEFs drendedpe dust is
tg%htlggy i.cation of particle and chocking are

prevented and SIS FY Hng F ¢ Sn i s i nproved

this is preferable. The present invention is the

technique which is 15 entirely different from and

superigr over the prior art, characterized in that a
mi xt ur e Pof"HhePEATFBRI @intthel) PEREENBNdNyENGdon, (B0 j additive

heat ed and m xed at, a tenperature | ower
composition containing the antioxidant (1), the antioxidant

(2) and the additive group as a main component (hereinafter,
referred to as additive mixture or mixture in some cages)
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
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
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) °cC.

Specifically, when a component having a lowest melting

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 neasured,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

StdiRdiind@- gk anyhat ijng, Jiet Eﬂgnsgﬁgdﬁaasghggig ef-ld BX 50 oc,

nmet hod,” a rol |l er conpactor ne
LG, [{Sk e hed and an extruysion .
e e e AR BRI Tb G FBrnane Hgtey than 40 oc,
XS I lati met hod. exy [ usi on .
grg)%I ??irér%r%g)t%glov%gl%o“beer expittaied c?rf" Pt feigher than 48
bell ow. In_the extrusion granul ating nmethod, a .
ni ;t'ure%%gnt%i %ﬁeﬁ%’ﬂ% %’Hai %&m EEPerAtigg dfgfanulating
( he .additive, group as mai n conponent is
> pﬁégggg?%%%e&n 1Ext PG PP Gndinadr @qurspEdng t Roant of a
sggﬁm%ng otation roll _ and a rotation wing, a mxture
i SCBPSTGAF i PR% iRe halPWESt1smebiing RRRE R4 | 8C, since
thg yet state mﬂ%%g stirring at a tenperature range _
from ta el & N HSEREY oft PRtc oRpedeRE 1 VREY ighRravser this is
neltin ?int -20) Cto lower than a nelting point of
c%ﬁﬁ%ﬁgﬁg fRavi H§eR FHfesramilatiggdiemperature is lower than
a melting point of a component having a lowest melting
10 point, since there is a tendency that liquefication of a
particle and chocking are prevented and stability of

production is improved, 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 mixture of the antioxidant (1) and
antioxidant (2) is heated and mixed at a temperature lower
than a melting point of a component having a lower melting

point, thereby, it becomes possible to 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 sygh as a biaxial or

nmoni axi al screwis 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

pref er ahl ln t 5 case of an extruysi.on granul ator,
by set??ﬁ%p%egéﬁgif%t%F%nug?tbngeWﬁgﬁ89uF€%ﬂ Fpfmixing and

f [ting,poi.nt -20) . Cto lower than a nelting ‘
p%?g%ggpggg%gg%ﬂﬁglgﬁb WF&PR& pﬁPFg sBéh as Righargpeed mixer
2ﬁ 'Bﬁ d mﬁthl screw, a granul e can be produced. 10

%Er gt’i Fely, SRR t BRPRPEt uPePsd lefamid lsaethod, a
t rature becone I gher gradually from an
iﬁ?ggdﬁsiﬁSHerpEFFgogn nge ) R tEusdppemathqd ofa gempression
adapt o art and a ~die part at the sane tenperature
a%r‘gPuiaEFFahtW%Fhﬁ%heﬁnﬁs RmFEtausien haranndatdfiga method.
heating and m xing part, production stability is nore
iﬁ%r8§ FUsSEEn Prtet i ehe. mekhede widdsdrr explained, in more

a_hi st tenperature of a
GOL90ESL  $ope

In the extrusion granulating method, a mixture
containing the antioxidant (1), antioxidant (2) and the
additive group as a main component isg placed into an
extrusion granulator equipped with a screw, a rotation roll
and a rotation wing, a mixture is 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 point -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




m xture to be heated and m xed is usually lower 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 xturgs when heated 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 may be adjusted at |ower than a nelting

pgj nt t%ﬂ'lgegat%r%onpoggghgzav}hpgfé‘rgﬂ ‘?’t el tﬂ nlgc pg%larly, a

annng nmponents consti granures. Exampt e

I I LOX! ant 1 .
ant|OX| 1%ﬁ(§%£99§§oggt ona o?hgeﬁaﬁtFé %eg ?Fllent in
[ usSg o Iator cI a_net hod . of
| R e Ol 2R B ablC e | %%%Ja%l?@ﬁlt (2) ana
a al | the .addi tiv rou |nto
e, RRLPDRS brobBe a3 Srdniiel *(Pejnt riatarame.  Tn the

5n1 in ?e 10 ant|OX|dant % %£ the a t|0X|dant (2)
an S(xﬁ oﬁﬁlﬁﬁtﬁﬁﬁ%OQuﬁﬁ PR PbupWi 5F T Wshs@ hepmperature
r a tunbler mxer advance, and |ntrodu0|ng
* et S Tadier Lo ol T8 a(r‘i"ul‘%ﬁl&ln%rﬁo-’(li“h) @) °C to
hod of |ntrodu0|ng the antioxidant (1), the
WEE dHET (P BRHCIRGt PORAY (At ¢ Be hepteiRg { PRE ghioting part
|nt an extrusion granulator t hrough separate hoppers

of UeHe 251 PusPBRE geIPRESH , Wi BBpeet POERY, & ngEpnule can be

ablad S|%Fe the nethod (ii) has a tendency that

10
Alternatively, by setting a temperature so 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
15 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

20 melting point of a component having a lowest melting point
among components congtituting 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

25 temperature may be adjusted at lower than a melting point



di spersion of the antioxidant (1), the antioxidant (2)

and the additive group in granules is excellent, this

method is 20 preferable. Ganul es obtained by the

process of the present invention is suitably used as

an additive for a plastic such,gs a thernoplastic

resin which easily undergoes 25 deterioration due to

heat or light. 25 Exanples of the thernoplastic resin

i ncl ude polyolefin (polyethyl ene, polypropylene,

eldwy| ene c‘!d)rﬂ%&n@ﬁ@t ahSVi%%g?lgénﬁ{gﬁfe%) 'mglting point among

pg&ysty:gﬂf-qfsed re5|£ B t
S e ﬁ.[beﬁqggp ac onitrile styrene
but adi ene tercopo'bner %§T§S?n%$§§anide-based resin (6
nyl on, 12 nylon etc.), cyclic polyolefin, chlorine-
cont ai ni ng pol ynmer (polyvinyl chloride, chlorinated

bb . est e ol yet hyl ene t erepht hal at e,
ol y bul Raer M e hE b, pterr St sechiA At Hole. aabiioxddant
engineeri stic ol yphenyl ene et her,
pgggéar gﬁgt%+€b%*§%?%gr égﬁf L, PPgdrgaddyst afbe additive

p ter..etc.). Anmong, the thernoplastic_resin,

POFEERL T il o R ot O huLato Ry LheBUGE dH) a method of
gt les to be.added to a plastic is in a range of
uéﬁ§?P§US%B@5e§fbe ARG ¥ B9 e (Ght:, Hhef énaépygda.nm (2) and,

t .part_by weight based on 100 parts by weight of a
8p%18na&1y¥ Ehd additive gro&% intg a ghopper of an

extrusion granulator at once, (ii) a method of mixing the

10 antioxidant (1), the antioxidant (2) and, optionally, the

15

20

25

additive group with a Henschel mixer or a tumbler mixer in
advance, and introducing the mixture into an extrusion
granulator, and (iidi) a method of introducing the
antioxidant (1), the antioxidant (2) and, optionally, the
additive group into an extrusion granulator 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 process of the present
invention is suitably used as an additive for a plastic
such as a thermoplastic resin which easily wundergoes

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 erf ormance possessed
by a plastic is sufficiently 25 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

t s | g hi d thod of feedi |
2 sot u it o g ellon RE: B "EtepentrRaas Bolyolefin
DRSOt SR BEPEYIRGS | nomIRne Peffit ng acecate
lvent b thod. such as djstillation. The th
16RO o8B hst | ROLUACKESHP0BBESRd TeRIGH prlGRacts HI-PS),

such as a, fil a nolded article and a pi pe by_the
SKEng%ﬂﬁTﬂﬂfa & or di F§PC YFﬁngres@ﬁFYEﬁvéﬁFﬁéﬁ, styrene-

granules which are suitable for a plastic additive can .
PPURASH S0 HETRRO LIS Rht) vi (BOLYaMbcR bRepd  Tesin (s
proiucts can be itably produced wi thout |iquefaction _
of YaSWirxt ute oPYERBckiSHd of ¢ anCYEki FusiBer Y§r Tht orchlorine-

with a m xture upon production of the granules.
FGPOEr N1ifge RS ndPgt dHinES céderids,y chlaminated 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 is sufficiently

25 exhibited, this is preferable.




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 will be explained in nore
detail 27 bel ow based on Exanphgs, but it is needl ess
to say that the present invention 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-4-

di met i RnSE 2% 4, BREASE) BOMISM S adutien gheainea in
RO et ) argsReter ' 3o Bhbis dineyidespemethod of
; i a;{igé §ge%glﬁletess tbaultr&’ ' 1 8% 1 8Y UL OXYREEOYLd PLOR 0L Saing the
5 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, removing a
golvent by a method such ag distillation. The thus

10 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

15 productivity. 1In addition, products can be stably produced
without 1liquefaction of a wmixture or chocking of an
extrusion granulator with a mixture upon production of the
granuleg, Further, the resulting granules remarkably
reduce dusting even without using a binder which is not

20 preferable to polyolefin such as paraffin, and have
excellent fluidity upon addition of the resulting granules

to a plastic such as polyolefin.

EXAMPLES

25 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 Cal gium stearate 150 DHT
Hydrotal cite manufactured by Inorganic KYOM CHEM CAL
| NDUSTRY CO., substance LTD. 28 Exanple 1 Into a
Henschel m xer were placed 1000 g of an anti oxi dant

(etlodihdOP ) Bfaipr 801 G IR0t 1 (240 an 809 B LHES ihat e

was mxed wth a stirring w ng a

TP AR EREEE A0 EHEleeT B lePs mRmores.

m xture placed Tnto a
granulator (nanufactured by Nakat ani Machi nery Co.,
Ltd., Model NAS, 30 nmm(p biaxial vent extruding

MAChi Nga - RfBr VPV in the following Examples and

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

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-
dimethylethyll-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

10

Table 2

Antioxidant | Chemical name Melting point

(2) (°c)

2-1 3,3'-Thiodipropionic 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 Hydrotalcite manufactured by | Inorganic
KYOWA CHEMICAL INDUSTRY CO., | substance
LTD.




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
mxing part (Cl:35 C C2:40 C G40 C  C4:40 ), 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

t@ﬁ%ﬁgigmpording to the same operation as that of
Exanpl'e 1 except that antioxidants described in Table

4 and, iQnally, other additive were _used and, as
t he opeIrncaE?Jlt o% g(?\rétﬁc%egn FRX5T eXetSsi Btageshultd08r, 9 of an
t ; e cribed._.in Table_4 anpng conditions 1
t%ﬁﬁag’g‘ggtﬁ“%gd(f‘ﬁf’zsaﬁgb|lgo@ whsCisaa, ieNiglantas(2-1), and
p ced_ Results tqggether, 29, of results of Exanple 1

5 PERYCGRe Y |We1t3“. BFELIFYing ying a5 a repaddonrnumber of

are shown in
' Y MYN Vv CSI O r r drnwVUu w
gSH %pm %ér @O seconds topobtain a mixture. The mixture

was prlaced into a biaxial extrusion granulator
(manufactured by Nakatani Machinery Co., Ltd., Model NAS,
30 mm@ biaxial vent extruding machine, L/D:28) through a
10 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 (C1:35 °C, C2:40 °C, C3:40 °C,
C4:40 °C), a die part (D:47 °C), and a screw rotation
15 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

20 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 tegether
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15

10 Since granul es obtained by the process of the
present invention, by mxing wwth a plastic such as
polyolefin, is such that a nolded article of the
plastic can remarkably reduce oxidation deterioration
generated due to light or heat,.the resulting nol ded
article can suitably used as a f% nmenber of

aut onobi l es and aircrafts; a nenber of television,
personal conputers and cellul ar phones; a life utensil
sqcalbl@ PET bottles and supermmarket checkout bags. 32
VWHAT IS CLAIMED I'S: 1. A process for producing
gExurtuesidror preventing | oxi dati of of plastics,
¢ epestatgideat i ngcand mixingp an {5 agditi Ve
¢qrpgsi tion coptaining gn antioxiflant reprgsente

ol

D

o2
g I

by
tlﬁ

P

1 I@%r{dqrtq_l&? 1( 1 dnngll clll I Um can 1 CEbCDCI t-ea

an whaorlai a] 47

i ] o D i b | ondb ol Lndaial 50

O

ree

HO& 3a 1r41r0n ad_% Hgmpu ght Heased |on 41lbot a 120

w:;n

~T.f#?.’.‘i &3O0 0 Loncf0t ot | ng dtSnul bs. 5Ad altengr atufe 50
for heatlng and mixing is in a tenperature range of
1C lower than the nelting point of the conponent with

the lQyess @%b@égﬁ$ﬂx%é% hga%qﬁ%(ﬁwTRFr qﬁ%%? at a heating

nmel ting point ~of e conpohent

mehki &gxgﬁbngax%n@fg%%nlgﬁtﬂd}%xt he 15 resulting

m xture

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 to light or
heat, the resulting molded article can suitably used as a
membervof automobiles and aircrafts; a member of televigion,

personal computers and cellular phones; a life utensil such

as PET bottles and supermarket checkout bags.
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2 HO\ ~) 1J/ QX (1) R3 (Inthe formula (1), R1
represents an al kyl group of a carbon nunber of 1 to
8, R2 and R3 each represent independently a hydrogen
atom or an al kyl group of a carbon 20 nunber of 1 to
8, at least one of R2 and R3 represents an al kyl
group, Qrepresents a single bond, a -CH2CH2CO2- group
33 or a -CH2CH2CONH group, 3p 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
WA I Safd-ATIVED y$dr ocar bon group nay contain a hetero
atom and, when n is 5 not less than 2, may be a cyclic
structure) (R4-Y-S-CH2-CH2-CO2)mZ (2) (In the
formil.a A2)prddesepriesenpsodic hkylgrgimilesof far Ifkreventing

carpon nunber of 12 to 18, Y represents a single bond
G 1-°a4ze$|z-xa%ﬁtﬂg%upf:°wmﬁﬁegerﬁ%aws nféflermb¥ing an
ddi i1 RN e dmpd £ RSENESnBath NGl b Arrakeli daes dg ¥ sented
a carbon nunber of 5 to 18) 15 2. The process

Baecbhei Agriglel aih 1andhenei anticstidant anebresemeed sby the
ﬂg%::n{)uﬁi&”ﬁ?z)}"’gé%l %ﬁm %?&E%ﬁm%%gﬁtﬂ% 3whdPEiR" AC&htent
of a compgonent having a lo’west_ melting point in granules is
10 to 80 % Dby weight based on a total components
constituting granules, and a temperature for heating and
mixing is in a temperature range of 1°C lower than the
melting point of the component with the lowest melting
point to 20°C lower than the melting point of the component
with the Ilowest melting point; and granulating the

resulting mixture.

(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 carben
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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20

the antioxidant (1) is at |east one kind of

anti oxidant 20 selected fromthe group consisting of
3,9-bis[2-{3-(3-1-

but yl - 4- hydr oxy- 5- net hyl phenyl ) propi onyl oxy}-1,1
dinethylethyl]-2,4,8,10-tetraox§%piro[5 5] undecane

and

tetrakis[3-(3,5-di-t-butyl-4-hydroxyphenyl) propi onic

acid] pentaerythrityl ester. 25 34 4. The process

a rdi one of clains 1 to 3, whergein the
a%%fégiggﬁ%g%gﬁﬁﬁé FEOMBast ARPIGITS 2t Fbseeanet 1 to 4,
sel e d _fromthe group.consisting of 3,3 -

U oHEEPSFEON: Ho UL FREodeigTOesthph Sepum of a carbon
t hi odi propi.onjc ,acid_di-n-tetradecyl ester, 3,31-

t Ak eﬁ%o%ffon c Gt gzdigﬁ-@ct dayejiensst eplfung atom, and the
tg&@gkis i#an-dodecylthioproplonic aci d) '
p I HYBR JraY 5COThRipr BcBeSexc tATh@nd awlyen n is
one of clains 1 to 4, 10 wherein a total anpunt of

t RP&e L& e £ -ofmaih bayf | B Hmt sty cturpe)

antioxidant (2) and at |east one kind of additive

sel ected fromthe group consisting of a neutralizing

aﬁﬁgé, a_phosphor us- based anti oxi dant, a hindered
arfivie-YaSedHa vhHz sC8bidini—Zer , (27 ultraviol et 15

absorbi ng agent, a netal soap, an anti-bl ocki ng agent,

a pignent, a flanme-retardant, a nucleating agent and

afiller, 1is not less than 90 % by wei ght based on

allIncdppondmersula (2), R, represents an alkyl group of a
carbon number of 12 to 18, Y represents a single bond or a
-CH2CHz-COz- group, m representg an integer of 1 to 4, and Z

represents a m-hydric alcohol residue of a carbon number of

5 to 18)

2. The process according tc claim 1, wherein heating

and mixing is performed with an extrusion granulator.

3. The process according to claim 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-
buty1—4—hydroxy—sﬂmethylphenyl)propionyloxy}—1,l-
dimethylethyl]—2,4,8,10—tetraoxaspiro[5 . 5]undecane and
tetrakis[B-(3,5—di-t—butyl—4—hydroxyphenyl)propionic acid]

pentaerythrityl ester.




constituting granul es.

34

4. The process according to any one of claims 1 to 3,
wherein the antioxidant (2) is at least one kind of
antioxidant selected from the group consisting of 3,3'-
thiodipropionic acid di-n-~dodecyl ester, 3,3'-
thiodipropionic acid di-n-tetradecyl egter, 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 1light stabilizer, an ultraviolet
absorbing agent, a metal scap, an anti-blocking agent, a
pigment, a flame-retardant, a nucleating agent and a filler,
is not less than 90 % by weight based on all components

constituting granules.



