3. SPECI FI CATI ON MASTER BATCH FOR RESI NS Techni ca

Field The present invention relates to a nmaster

bat ch for polyolefin or polystyrene-based resin,

cont ai ni ng an anti oxi dant and excellent in

preservation stability, and to a nmethod for producing

a pol yol efl n or polystyrene-based resin conposition

using this nmaster batch. Background Technol ogy

Japanese Patent Application Laid-Open (JP-A) No.

2002- 146121 descri bes a pol yethyl ene resin conposition

characterized by containing 0.01 to 1 part by wei ght

of an anti oxi dant havi nGPEGIFIGATEIAN structure and a

hi ndered phenol structure in the sane nolecule, 0.01

to 1 part by weight of a hydrotalcite type conpound

and/or 0.01 to 1 PHSTER BEIGhtFQ@R RESHIS of |1 netal

in the periodic table of higher fatty acid, based on

100 parts by weight of a polyethylene resin (see,

CeehRdsalyPiglfo. 10- 273494 (see, clains and the |ike)

di scl oses a resin _conposition containing, based on 100

par t %y PReSgRE oinyenbiganikelntesi o, @. 0Bte. bBtch for
arts_by weight of a phosphorus-based stabilizer

5?&%#%@ t & nePoYegtaEaneohasedoxinkAive containing an
degradation of the organic material, and 0.05 parts by

%gbﬂ%léﬁnéﬁw BFegldant dopresgavatipnysitgbilityof and to a
hydrotal cite (see, exanples described in paragraphs

MG Bhed 0¥ )PrafReing ra Aol ¥Okpoh (9B PIly sinriedayed resin
dry-bl ending a_desired stabilizer in given anount into

%9%%%$%tbﬁﬂd%?153fBF%Sn@PFtEﬁebéﬁﬁﬁs Di scl osure of the

I nventi on The conposition for master batch resin

of the present invention is excellent in preservation

gt biIitg and even if used after preservation for a
?ﬁkﬁfﬁﬂ 3 JTeFhreLRIYt he pol yol efin or

poly%%yrene-based resin conposition to be produced
doed3PGRE5& JBREEPEr afRPLtcationy hgddnOpemher hBP-A) No.

%g(glgﬂ nd_the |ike, thus, the conposition for
K éihﬁh 1e3¢Hibes| n@usPPLlyethvagnant £§6d@s. composition
hat is, the_present invention relates, in a first
%f?o‘fﬁﬁ'frﬁe’ﬁ‘tz,eq oP% FeRRBLNiBe OrOdudihg PFBE yBYeWPAGHt Oof an
| ystyrene-based resin conposition characterized by
‘ﬁb%%%%%t PRYATShS RRORRRbER S TGt YRe f80yR dhndrEed phenol
resiqimﬁtgég 5§§ter batch for polyolefin or )
SRS AR e&af“&s{“ﬂ186ﬁ13‘§i'npné1 to 3 opaphrk¥ waight of a
jght of. a polyol efin or. polystyrene-based resin, (A
o s, BomE Spmpdiog, B3/ 27 0nuha bIPAFE bY weleht of
forgul a R1 Wﬁ reip, 122, R2, R4 and RG represent
% RBA T RBHEMRNAT v o thedPEGLAGLELFRbLA of MioHADEALtY acid,
group havin

having 1 fo 8 carbon at | oal kyl
blBEd Br A P bReb7aHSABRS AR 1% PTG BLBhRaTERARS (soe.

Lto.12 carb t , an aral kyl group having 7 tqo 12 _
cé'griﬂ"@ﬂ ‘at oﬁg'gr qgﬁ‘phgﬂylz'@r‘*gydp. Csee. Rl sents the  like)
dg%dro%en aton13r an alkﬁl roup having 1 to 8 carbon : '
SHOSeR PofFEdlnFEmROSAIAD GoRGR1DdMGyr bASSH G 100. parts
b—CH - group. R6 represents a hydrogen ato an al kyl
SRR CRE Th™ T GBI RBGR Eaedms OoPabe i bh/BAHt G peiaht
aving 5.to carbqn atons. A.represents an al kyl ene
Ogr ol hRRRP ’f"c?%%%‘%on shalie ifen . cerpvestdng thermal
dThe arggn-carbon bond in the_above-nentioned al kyl ene
§P5 Béaﬁ Png® LB LS sirpradakion e hibenpropnicenabgrial,
an pxygen atom sul fur atonh -NH, -000- or -COO-. .
apd ¢ barheby we Al e ofoRL 61Ul S 1 ATA R OTy L RAFE by weight
having 1 to 8 carbon atonms, and * indicates bonding to
an oxygen atom of a phosphorous acid residue.




One of Y and Z represents a hydroxyl group, an al koxy

group having 1 to 8 carbon atons or an aral kyl oxy

group having 7 to 4 12 carbon atons, and another mark
represents a hydrogen atomor an al kyl group having 1

to 8 carbon atons. When Y represents a hydroxyl

group, one of R4 and R5 repregsents an al kyl group

having 3 to 8 carbon atons, a cycl oal kyl group havi ng

5 to 8 carbon atons, an al kyl cycl oal kyl group-having 6

to 12 carbon atons, an aral kyl group having 7 to 12

carbon atons or a phenyl group.] and any one of

diBla BiydkotalliR? i( sk Wekahpleks debydtibed dint patrpptaphs 110
compound or (C 0.01 to 1 part by weight of a

19, | $usktareisint Bemposieiba igymdicdd glyedriablgnding
acid, or both (B) and (C), and in a second enbodi nent,

d aekhecanst £&6ibpteh ifyipehyaheint irto a resin powder before
pol ystyrene-based resin. Best Mdes For Carrying Qut

nidlet e ingn, As the polyolefin or polystyrene

whi ch can be used in the master batch for pol yol efin

or pol ystyrene-based resin of the present invention
(hereinafter, referred to as "master batch of the

RS Butd\entin "Invexikias t he pol yolefin or

pol ystyrene-based resin suitable for conpounding wth

t hi sheadapdsiition f porewasiles, BdtecH orksinn®f eshaspresent
are exenplified. (1) hornopol yners, bl ock

apfe bA6H 9 saesiceandam Lopotyservabiorntdydeikity, and even if
propyl ene, vinyl acetate, alpha-olefin, MMA and 5 the
dddeE, aftegopstes@rvatiopoFedt 08 tluvme perimde obndiewes, the
sel ected fromthese nononers (2) honopol yners and
poIoakLenipo| virer podfssyyyensebasedy| nasini |compes &tliieme, to be .
i soprene, MVA and the |ike, or copolyners conposed of
prlo@rced qoese nodngerr deterdoradeldr stablididyragarimsst, thermal
or m xtures of these polyners As the polyolefin
axidet i phénthédkike Jy ahius ,f thepcomiposihyiohefomatamter batch
batch of the present invention, the above-exenplified
ressim Si g aimdies tsicall By ndwyamwtageoas i xt ur e.

Pol yners usi ng ethyl ene and propyl ene, or styrene, are
use@hemr eisyi ttid y presentSpéaventdony, redaites.suth & first
pol yet hyl ene (for exanple, high density polyethyl ene
dniiodment owtdenai t yephbyget figrerpr¢diisREg , 4 i podiyolefin or
| ower density pol yethylene (LLDPE)) and pol ypropyl ene

Hdloys tewmane -hadwdn, ddsogk copoiposdrtigmandoihagaatienimed by
terpolynmer), ethylene/vinyl acetate copol yner (EVA)

airhhd sanialgrekrisd d imeg heacpglyo kefopobynpelySiynene-based resin
acrylonitril e/ butadi ene/ styrene copol yner (ABS),

witgh-a npaterpbaychyfenpdlitc RFin genpodly spiymerse based resin
pol ystyrene (GP-PS), styrene/isoprene/butadi ene
appaimirg (S| BS), styrene/ but adi ene bl ock copol yner

(SBS), styrene/isoprene copolyner (51S)

met 1QOr peate/ byywehghtopsl anpelyhbefin or polystyrene-based
acrylonitrile/styrene copolymer (AS) and the like are
masirer ably used in the present invention. The net hod

for producing the above-nentioned polyolefin or

pol Y3yt ehetdaddipadtseby webghibtothar comppunflyof the formula
restricted, and those produced by known nethods can be
(isked. Anong t he above-nenti oned conpounds (A) of

the formula (1) , those in which Ill, R2, R4 and R5
represent each independently a nethyl group, t-butyl

group, t-pentyl group or t-octyl are preferably used.



Those in which 123 represents a hydrogen atom or
nmet hyl group are preferable. Those in which X
represents a single bond, nethylene or ethylidene are
preferable. A represents preferably an al kyl ene group
having 2 to 4 carbon atons or *-COR 7 - group.
When t he carbon-carbon bond i the above-nenti oned
al kyl ene group having 2 to 4 carbon atons is
interrupted in md-course, -000- or -000- is
~preferable. 122 represents preferably an al kyl ene
group having 1 to 4 carbon atons. * indicates bonding
to an oxpgyen atom of a phosphorous acid residue. Wen
Y repregents a hydroxyl group, it is preferable that Z
: s a hydrogen atonwga nmet hyl group and one of
; utyl group. When Z
it is preferable that R5
¥—ryepr esents a hydrogen
- butyl group. O these

at R4 fepresents

Sp 3ipthe formula (N5 particularly preferable

pec C ounds areZexemdiified bel ow. 6 - [ 3.- (

3 -t out¥l- 4 -hydroxy- 5 -nethyl phenyl ) propoxy] -2

, 4, 8R
,10-tetra-t-butyldibenz[d,f][1,3,2]dioxaphosphepin[N]
[wherein, R', R%*, R* and R’ represent each independently a

6-[3-(3,5-di-t-butyl -4-hydroxyphenyl) propoxy] -2, 4, 8, 10
hytdxtogen tatm,ylati Bk, didup hayimoxhphesphearhon atoms, a
6-[3-(3,5-di-t-butyl -4-hydroxyphenyl ) propoxy] -4, 8-di -t
‘cymltoalkyl group having 5 to 8 carbon atoms, an alkylcycloalkyl
1-2,10-di net hyl- 12H di benzo[ d, g] [ 1, 3, 2] di oxaphosphoci n
group having 6 to 12 carbon atoms, an aralky;l. group having 7
6-[3-(3,5-di-t-butyl -4-hydroxyphenyl ) propi onyl oxy] -4, 8
tali’2 carbon atoms or a phenyl group.

-butyl -2, 10-di net hy1- 12H- di benzo[ deg] [ 1, 3, 2] di oxaphosp _

hocRA, repdesértsi &achydregennatomedr an aikglngspep bhaving 1
batch of the present invention is produced by

o Bpoantipngatens) | X representsop senghe bondoEpHys atom or
by wei ght of a compound of the forrmula (1) based on

HR pagroupy R greprgsenpel gohxdreger atom, an alkyl group
pol ystyrene-based resin, and conpoundi ng _anounts_of .

hareing ablto B cafbear edoms w3l gheyedosdkydr gropp having 5 to
wei ght, nore preferably 2 parts by weight to. 20 parts
Hcamigh@ateams .usddrepresentar 8y preybend| group hapng 2 to 8
hydrotal cite type conpound to be used in the master

danhkdn dtome @F Se¢AR IMEHAYRN i ncl udes hydrotalcite

type conpounds described in JP-A No. 2002-146121,

par JipeataloBE carhphybepdalia ttdhe \gRovenBephiened alkylene
described in JP-A No. 10-273494, paragraph 0050, and

Qieup heying 2 tas8toarben Etomsmay b dadegmupted by an oxygen
hydrotal cite type conpounds to be used in the present
atorentswhiur rtemanpi®; . hy@€8t aPEi t€90repr esent ed by

the following fornula are nentioned. i - XAl x ( .

01- R/ 2vrepresends aiengitidrent ox e ne group having 1
nunerical value of 0 to 0.5, and p. 8 represents a

e rgazhon @tgmsf apd ¢ dpdicatess hodifig i Aiaxygen atom
type conpound, synthetic hydrotalcite DHT-4A [01]

oo iy f 2RO SPROCONS Kok TRehdBar | ndustry Co., Ltd. is

menti oned as a specific exanple. The salt of_II

met &ne pfihanseZ vePpresents HhVGTGRIL FLOUP o8P LIKPFE 9TOUP
used in the nmaster batch for polyolefin or .
having W dive Bp§8EROReaLAMET OF hah RERBRY 1P¥Y FTPen having 7 to
i ncludes calcium stearate [C], zinc stearate [C2],
magnesi um stearate [C3], calciumlaurate [C4] and the

I'ike. The hydrotalcite type conpounds and the

salts of Il netal in the periodic table aof higher

fatty acid in the master batch for polyolefin or

pol ystyrene-based resin of the present invention can



9 anti-bl ocking agents and the |Iike can be further
conpounded to give a conposite nmaster batch. The
apparatus and nethod to be used for production of a
master batch of the present invention are not
particularly Iimted providing a conpound of the
formula (1), a hydrotalcite tdpe conpound and/or a
salt of Il nmetal in the periodic table of higher fatty
acid can be conpounded into a polyolefin or

. pol ystyrene-based resin before nelt kneadi ng by the
]égparatus and net hod. Specifical

e

polystyrene based resin, coggoun of the formul a
qELEn &4kydr STAUR Mgk 1c FLA L) ¢
of I | metal i nt heperiodi ctabl e, and the above- nentloqu 5
of and R

ot hEheBntY okeRERESNEF o2 etk%‘h’f)‘?’éylpﬁgﬁbllp ba¥tY

anti oxi dants such as steary
Qﬁﬂﬁ?ﬁﬁﬁﬁst@%uﬁQ§¥4tﬁﬁﬁ%&yhﬁ¥ﬁ9ﬁ)btoﬁ?oﬁ%t%aﬁhantﬁ&oms'
like], photo-stabiljzers, lubricants, antis %%k kvl
Gé’g‘elrﬂa‘}ky& greRphavifg 5bt%ék?ﬁ5ba@aﬂ°§“sanant ¥’r‘f<3é°t%a ¥
be used if necessary, are pr VIOUS| ﬁ X -
aFPUR REXIRY PalRi hé §BEH°Bsag°i“ﬁan aBF‘S Xhejr gr0up Having
Henschel m xer or su er, then xture IS

tr drfuIcaThP A LA S - |Rﬁj“b]y %%"rrh'g e ré rew extruder

or nulti-screM/extruder met hods i n which
neIPnKnQBSiﬂﬁ is carried out by a kneader Banbury

m xer and the |like, then,. erfornme

st 45 B o ot b et i & o P LS HREE compouna
obt ai ned master batch for ponoIefln or

Yol ystyrene-based resin of the present |nvent|on IS,

due  t 10_exce] | ent dr ol S|st p 0

pre&ggtpnﬂlnﬁ?t Raxt %gkﬁxﬁga fagif??k?% in the

of a nast bat ch ur e- oof p g

BERIAGLS tg% % Bbgh?ﬁg$%g£ %aeVen |nq}ﬁgﬂc§?§ §F). an

fillin in t er.i al d.s e e

ihée ﬁﬁgPBE %P@%E‘gﬁﬂgb Aridie 3-' 4 tsbga a éf?&o[%gg pgefin or

of the W a terjal, thus, there is no need to
4%%?%%%?%9 S¥htch at onetinme. The master

batch of the present invention is, usually, stored in

a factory depository and the like, then, the master

battggq étq”tgqucgqem gggcgnrb 9. | S peppesRded into a

ed Fesin 1Th accordance
duct

poI 3§t %n%oiﬁgg%ﬁ i”es fXé)&ygl#%&t&%ecac%rppeoSn G &n the
ey drevt i Mo
F{%F?&oﬁ g-uﬁ’r‘]’delﬁ‘[ 3 &%%fﬁtle;{atl{aetr(:h Ui Pl Gt “glaster batch

si.n, the naster bat h f.tge DZE;:éiane%g?S 1yo3efin or
QBEe d Present armu g’fl?? p rts%by wel ghth 38‘6
p&gﬁoo )§)ﬁé) Lb&‘ss t g{,{lgggggil@gg 'tclfbxﬁgfou ding with this

tr cted rovi di ng | sual
n??ﬁe SEan p%lhtqgétunéorntst bi?%ggﬂa are
effeged?nd econony Xis preferably 0.1 to 33,

y preferably 0.5 to 10. The et hod and
app K3 for.c un t 0
ARG u%t.do%aot%m copomers
onoIefl p yr, se _ |
SR B e PJH I RSP SR R Fo anc

bat ch for ponoIefln or pol ystyrene-based reS|n of the
present invention can be conpounded, nelt-kneaded,
then, processed into a desired article by the nethod
and apparatus. Specifically, there are nentioned

met hods in which, for exanple, a polyolefin or

pol ystyrene-based resin, a master batch of the present



[ Eval uati on nmethod for preservation stability]

The master batch for resin directly after production
obtai ned in the above-nenti oned Producti on Exanpl e and
the master batch after preservation at 50 C under a
relative humdity of 80% were_subjected to soxhl et
extraction, respectively, to extract the antioxi dant
Al , and the content of the antioxidant in the master
batch was anal yzed by |iquid chromat ography. The
content of Al was traced by tinme when the content of

fore reserv t|on was on of res
%1 oRTUSPR Xﬂ‘&tré‘r Gr?&‘e‘-’é’ﬁeé‘rté‘? qtg?%% r%t’f‘%ﬁ‘f monomers
ée bat ch obtalned in the above-nenti oned
%ﬁ %ﬁﬁﬁ #F fﬁﬁ%@wﬁgn%T%E%rved for 2 weeks at 50 C
und r..a relative huntduaﬁ%of %% then 39.2 o£

fdbi MOPEP Syl Op¢Lymers
e tj oned dCl | tearat e 24 |
%‘f oL cPREeCH o éf%a?é:%e“%?r ftﬁ?*a@tde R

styrene,

correctl and kneade th 0.8

a"t}’o‘t}é”‘b‘? STVRRPHE gt%? ’f%‘ﬁ ‘P’ég’“%r% ’H‘&’E‘é’&e’é‘f 53%15‘858@ from
10 rpm at_160 PC under n|t e om1u5|ng

t@aebsoepwa Brfns . (b R REned ok U S, PTbYEc e K

Sei n was ta

oot 8y ERE Bttt Py %fh}ral??°§aﬁﬁ$srem5fggdpmaucmg
i o Hhsitas ‘%}ﬁfn? SertBes %?%%%S. o, 98heiollT  tne

| | f
PSS 8 ST S 8 prohelaliy b dn aaiiSeuse.
St Sgﬁéﬁm"e@ﬁ%? éfct'*f’yel‘:e%ﬁégtﬁt 0 SHenproRey ené. 4l usea

é‘Eﬂ‘% are contained in amounts of 0.06 parts
y meljh 06 parts by wei ght and 0.1 part by

MEIQE%E FgﬁgiikkngﬁgtPgﬁ%ﬁéfﬂod GrY s%%&i?h %?r &kampie,
rrpos Osf%of&%‘t whens R E: r&%"ﬁ‘??@%@%ﬂsﬂ% Lyspviene
Jm e a??‘g‘%*ofw e Ry e ngégl‘}?’@’ and
ﬁ@ By meaﬁE i ghaoze ot gg%?%’s‘f? e randon
S AT, T D, g
(Rl e% 1enl=, Sm%%ﬁé)cnlgg]fﬂ)gpa %)e‘é%ﬁégggtg

T and Referdnce ef batc

erOS{S:,Le tl% }ﬂlﬁ:leﬁpi?e\ége %%f%gg%%QﬂBgam£Sh impact
P%%?Jy;*??t b UIBERSY ) Hehdra bahfeg, T ﬁ%tﬁfro? (g8s) -

SRS b h ¢
polyetﬁele e is 10 %ggéé? ¥aﬁf;glk°§§§ g%elaggun gélBS),
S%Y%%%ﬁfﬂa\{ﬁe@%anﬁhgci %ﬁﬁﬂ&& E%gggl)e styrene/isoprene

copolymer (s1Is), methacrylate/styrene copolymer (MS),
acrylonitrile/styrene copolymer (.AS) and the 1like are
preferably used in the present invention. The method for

producing the above-mentioned polyolefin or polystyrene-based



PE (parts by weight) 100 100 100 100 A-1 (parts by
weight) 2 2 2 0.2 CG1 (parts by weight) 0.1 B-1
(parts by weight) 0.1

resin is not pa;ticularly restricted, and those produced by
known methods can be used.

Among the above-mentioned compounds (A) of the formula (1),
those in which R', R?, R* and R® represent each independently
a methyl group, t-butyl group, t-pentyl group or t-octyl are
preferably used.

Those in which R® represents a hydrogen atom or methyl group
are preferable. Those in which X represents a single bond,
methylene or ethylidene are preferable. A represents
preferably an alkylene group having 2 to 4 carbon atoms or
*-COR’- group.

When the carbon-carbon bond in the above-mentioned alkylene
group having 2 to 4 carbon atoms is interrupted in mid-course,
-0CO- or -COO- is preferable; R’ represents preferably an
alkylene group having 1 to 4 carbon atoms. * indicates bonding
to an oxygen atom of a phosphorous acid residue. When Y
represents a hydroxyl group, it is preferable that Z represents
a hydrogen atom or methyl group and one of R* and R® represents
a t-butyl group.

When Z represents a hydroxyl group, it is preferable that
R® represents a methyl group, Y represents a hydrogen atom, and
R* represents a t-butyl group.

Of these compounds of the formula (1), particularly
preferable specific compounds are exemplified below.

6-[3-(3-t-butyl-4-hydroxy-5-methylphenyl)propoxyl-2,4,8



Reten- tion (% 2 weeks 100 100 16 100 4 weeks 96 93
- 100 Table 2 Exanple 3 Exanple 4 Exanple 5 PE
(parts by weight) 100 100

,10—tetra—t—butyldibenz[d,f][l,3,2]dioxaphosphepin [Al],
6-[3-(3,5-di-t-butyl-4-hydroxyphenyl)propoxyl-2,4,8,10-tetr
a-t-butyldibenz[d,£f][1,3,2]dioxaphosphepin,
6-[3-(3,5-di-t-butyl-4-hydroxyphenyl)propoxy]-4,8-di-t-buty
1—2,10—dimethyl—12H-dibeﬁ20[d,g][l,3,2]dioxaphosphocin,
6-[3-(3,5—di—t-butyl—4—hydroxyphenyl)propionyloxy]—4,8-di—t
-butyl-2,10-dimethyl-12H-dibenzo[d,g]l[1,3,2]ldioxaphosphocin,
and the like, are mentioned.

The master batch of the present invention is produced by
compounding usually 1.5 parts by weight to 100 parts by weight
of a compound of the formula (1) based on 100 parts by weight
of a polyolefin or polystyrene-based resin, and compounding
amounts of preferably 1.5 parts by weight to 50 parts by weight,
more preferably 2 parts by weight to 20 parts by weight are used
particularly preferably.

The hydrotalcite type compound to be used in the master batch
of the present invention includes hydrotalcite type compounds
described in JP-A No. 2002-146121, paragraph 0055, and
hydrotalcite type compounds described in JP-A No. 10-273494,
paragraph 0050, and the 1like.

As the particularly preferable hydrotalcite type compounds
to be used in the present invention, for example, hydrotalcites
represented by the following formula are mentioned.

Mg;-xAlx(OH)2(CO3) % 2 pH20

(wherein, x represents a numerical value of 0 to 0.5, and p



100 A-1 (parts by weight) 5 20 CG1 (parts by weight)
0.1 0.10.1B1 (parts by weight) 0.1 Reten- tion
(t) 2 weeks 100 100 97 4 weeks 99

represents a numerical value of 0 to 2)

As the hydrotalcite type compound, synthetic hydrotalcite
DHT-4A [B1] manufactured by Kyowa Chemical Industry Co., Ltd.
is mentioned as a specific example.

The salt of II metal in the periodic table of higher fatty
acid to be_ used in the master batch for polyolefin or
polysty;ene—based resin of the present invention includes
calcium stearate [Cl], zinc stearate [C2], magnesium stearate
[C3], calcium laurate [{C4] and the 1like.

The hydrotalcite type compounds and the salts of II metal
in the perioaic table of higher fatty acid in the master batch
for polyolefin or polystyrene-based resin of the present
invention can be used each singly. These hydrotalcite type
compounds and salts of II metal in the periodic table of higher
fatty acid may each be used in combination of two or more.

The total use amount .of the above-mentioned hydrotalcite
type compound and salt of IT metal in the periodic table of higher
fatty acid is preferably in the range of 0.01 to 1 part by weight
based on 100 parts by weight of a polyolefin or
polystyrene-based resin, more preferably in the range of 0.05
to 0.5 parts by weight based on 100 parts by weight of a
polyolefin or polystyrene-based resin.

Into the master batch of the present invention, if necessary,
other neutralizing agents, other antioxidants,

photo-stabilizers, lubricants, antistatic agents, pigments,



95 99 In Exanples 6 to 10, Conparative Exanples
2 to 3 and Reference Exanple 2, production was
performed according to the above-nenti oned production
met hod of resin conposition. Wth regard to resin
conpositions shown in Table 3, time until initiation
of heat generation was neasur%d by DSC according to

t he above-nenti oned eval uati on nmethod for stability of
resin 15 conposition. The results are shown in Table
3. Table 3 (unit of nunber acconpani ed by no

%%EJXI CU'% descripti ong;(gﬂga]eﬂ?f é?&n%gettarther %)g?nlyjéuerlded to

give a composite master batch.

The apparatus and method to be used for production of a
master batch of the present invention are not particularly
limited providing a compound of the formula (1), a hydrotalcite
type compound and/or a salt of ITI metal in the periodic table
of higher fatty acid can be compounded into a polyolefin or
polystyrene-based resin before melt kneading by the apparatus
and method. Specifically mentioned are, for example, methods
in which a polyolefin or polystyrene-based resin, a compound
of the formula (1), a hydrotalcite type compound and/or a salt
of IT metal in the periodic table, and the above-mentioned other
antioxidants [for example, phenol-based antioxidants such as
stearyl 3-(3,5-di-t-butyl-4-hydroxyphenyl)propionate and the
like], photo-stabilizers, lubricants, antistatic agents,
pigments, anti-blocking agents and the like to be used if
necessary, are previously mixed uniformly by a mixing machine
such as a tumbler blender, Henschel mixer or super mixer, then,‘
'the mixture is granulated by melt-kneading by a single-screw
extruder or multi-screw extruder; methods in which
melt-kneading is carried out by a kneader, Banbury mixer and
the like, then, granulation is performed using an extruder; and
the other methods.

Thus obtained master batch for polyolefin or

polystyrene-based resin of the present invention is, due to



10 Conpare- tive Exanple 2 Conpare- tive Exanple 3
Refer- coca Exanple 2 O w0 Iligm w--t PE 100 100
100 100 100 100 100 100 A 5 2
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excellenthydrolysisresistance,capableof;meventingnmtters
leading to cost up such as filling of a master batch in a
moisture-proof type wrapping material and storage thereof, and
even in the case of filling in a wrapping material and storage
thereof, the master batch can be preserved also after opening
of the wrapping material, thus, there is no need to finish up
the master batch at one time. The master batch of the present
invention is, usually, stored in a factory depository and the
like, then, the master batch of the present invention is
compounded into a polyolefin or polystyrene-based resin in
accordance with production timing‘ of a polyolefin or
polystyrene-based resin article, then, the compound is
processed into a desired polyolefin or polystyrene-based resin
article by melt-kneading.

In cbmpounding the master batch of the present invention
into a polyolefin or polystyrene-based resin, the master batch
of the present invention can be used in an amount of X parts
by weight based on (100-X) parts by weight of a polyolefin or
polystyrene-based resin. X is not particularly restricted
providing it is usually in the range of 0 td 100, and from the
standpoint of uniform stabilizing effect and economy, X is
preferably 0.1 to 33, particularly preferably 0.5 to 10.

The method and.apparatus for compounding a master batch of
the present invention before use for production of a desired

polyolefin or polystyrene-based resin article are not
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particularly restricted providing a master batch for polyolefin
or polystyrene-based resin of the present invention can be
compounded, melt-kneaded, then, processed into a desired
a_rticle by the method and apparatus. Specifically, there are
mentioned methods in which, for example, a polyolefin or
polystyrene-based resin, a master batch of the present
invention, and if necessary, other master batches, for example,
a pigment master batch, anti-blocking agent master batch and
the like, .are previously mixed uniformly by a mixing machine
such as, for example, a tumbler mixer, Henschel mixer or super
mixer, then, the mixture is melt—_kneaded by a single screw
extruder or multi screw extruder, and subjected to T die film
or inflation film processing, or processed into a molded

material and the like by metal molding, and other methods.

Examples

The present invention will be illustrated in further detail
by reference examples, comparative examples and examples below,
but the present invention is not limited to these examples.
[Production Example of master batch for polyolefin or
polystyrene-based resin]

0.8 g of the above-mentioned antioxidant Al
(6-[3-(3-t-butyl-4-hydroxy-5-methylphenyl)propoxyl-2,4,8,10
-tetra-t-butyldibenz[d,£1[1,3,2] dioxaphosphepin) and 40 mg of

the above-mentioned compound Cl (calcium stearate) were weighed



- 3-0mQkg, 000-1ggA PE 98 95 95 95 99 98
97.8 0 G1 0.06 0.06 0.06
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correctly and kr}eaded with 40 g of un-stabilized polyethylene
for 3 minutes at a speed of 10 rpm at 160 2C under nitrogen flow
using Laboplast mill type C manufactured by Toyo Seiki
Seisakusho K.K. The resultant composition was taken out by a
spatula, and directly after this, pressed to stretch into a
sheet having a thickness of about 1 mm. This shec_at was cut into
pellets, producing a master batch for polyethylene resin.
[Evaluation method for preservation stability]

The master batch for resin directly after production
obtained in the above-mentioned Production Example and the
master batch after preservation at 50 °C under a relative
humidity of 80% were subjected to soxhlet extraction,
respectively, to extract the antioxidant Al, and the content
of the antioxidant in the master batch was analyzed by liquid
chromatography. The content of Al was traced by time when the
content of Al before preservation was 100.

[Production of resin composition using master batch after
presexrvation]

The master batch obtained in the above-mentioned Production
Example was preserved for 2 weeks at 50 °C under a relative
humidity of 80%, then, 39.2 g of un-stabilized polyethylene,
24 mg of the above-mentioned compound Cl1l (calcium stearate) and
24 mg of Bl hydrotalcite (hydrotalcite DHT-4A) were weighed
correctly and kneaded with 0.8 g of the above-preserved master

batch for 3 minutes at a speed of 10 rpm at 160 2C under nitrogen
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flow using Laboplast mill type C manufactured by Toyo Seiki
Seisakusho K.K. The resultant composition was taken out by a
spatula, and directly after this, pressed to stretch into a
sheet having a thickness of about 1 mm. This sheet was cut into
pellets, producing a polyethylene resin composition. The
formulation of the polyethylene resin composition produced in
this production example is calculated to show that calcium
stearate, hydrotalcite and the above-mentioned antioxidant Al
are contained in amounts of 0.06 parts by weight, 0.06 parts
by weight and 0.1 part by weight, respectively, based on 100
parts by weight of polyethylene.

[Evaluation method for stability of resin composition]

The polyethylene resin composition obtained in the
above-mentioned Production Example was left under an air
atmosphere at 210 °C and time until initiation of heat generation
was measured by DSC. Longer time until initiation of heat
generétion means higher stability against thermal oxidation
(having higher antioxidant performance).

Examples 1 to 5, Comparative Example 1, and Reference Example
1

In Examples 1 to 5, Comparative Example 1 and Reference
Example 1, the master batches produced according to the
above-mentioned Production Example were used.

In Tables 1 and 2 describing evaluation of hydrolysis

resistance, ratios of polyethylene (PE), antioxidant and
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compounds added ‘are represented by parts by weight when the

amount of polyethylene is 100 parts.

Table 1

Example 1 | Example 2 Comparative | Reference
Example 1 Example 1

| PE (parts by
weight) 100 100 100 100

A-1 (parts

by weight) 2 2 2 0.2

C-1 (parts
by weight)

B-1 (parts 0.1
by weight) i

Reten- | 2 weeks 100 100 16 100

12]:;;1 4 weeks 96 93 - 100

Table 2

Example 3 | Example 4 Example 5
| PE (parts by
weight) 100 100 100

A-1 (parts by
weight) . > 5 20

C-1 (parts by
weight) . 0.1 0.1 0.1

B-1 (parts by 0.1
weight) )

Reten~ | 2 weeks 100 100 97

?:?n 4 weeks 99 95 99

In Examples 6 to 10, Comparative Examples 2 to 3 and
Reference Example 2, productionuwasjperformed.according to the
above-mentioned production method of resin composition. With
regard to resin compositions shown in Table 3, time until
initiation of heat -generati'on was measured by DSC according to

‘the above-mentioned evaluation method for stability of resin




0.1 0.10.120.10.1

0.06 0.06 0.06 B_,

composition.

Table 3

c -

1 0.06 0.06 0.06 0.06 0.06
0.06 0.06 0.06 0.06 0.06
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The results are shown in Table 3.

(unit of number accompanied by no particular

description is part by weight)

Example Example Example Example Example Compara- | Compara- | Refer-
6 7 8 ] 10 tive tive ence
Example Example Example
2 3 2
© 4 PE 100 100 100 100 100 100 100 100
E Al 5 2 2 2 10 5 5 0.1
E 8 c1 0.1 | 0.1 | 0.1 | 0.5 | 0.1 . 3 .
08 .
Bl - - 0.1 - - - 3 -
sEe PE 98 95 95 95 99 98 97.8 0
lsq_,_’?' C-1 0.06 0.06 0.06 0.04 0.06 0.06 - 0.06
g-gg*J B-1 0.06 0.06 0.06 0.06 0.06 0.06 - 0.06
& £33 [MB 2 5 5 5 1 2 2.2 _|_100
ow ol PE 100 100 100 100 100 100 100 100
3. TlA-1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1
§3:ﬂ§ C-1 0.06 0.06 0.06 0.06 0.06 0.06 0.06 0.06
I B-1 0.06 0.06 0.06 0.06 0.06 0.06 0.06 0.06
Effect of
stabilization
of PE article 30 28 21 18 26 6 -3 15
(min)
Example 11

A master batch for polystyrene resin was produced in the

same manner as in Production Example excepting that, in the

above-mentioned Production Example for polyolefin-based resin

or polystyrene-based.resin, polyethylene w

as changed to GP-PS

and the kneading temperature in Laboplast mill was changed to

200 C. A polystyrene resin composition was produced

same manner excepting that t

in the

his master batch for polystyrene




0.06 0.06 0.06 Effect stabilization of PE article

(mn) of 30 28 21 18 26 6 3 15 Exanple 11 A nmaster

bat ch for polystyrene resin was produced in the sane

manner as in Production Exanple excepting that, in the
above-nenti oned Production Exanple for polyol ef

i n-based resin or polystyrenespased resin,

pol yet hyl ene was changed to GP-PS and the kneadi ng
tenperature in Laboplast mll was changed to 200 QC. A

pol ystyrene resin conposition was produced in the sane
manner excepting that this nmaster batch for

pekYAtdLPPesd BvEAH IT YD URILSEEYSL LBl HRUR i di
C undersﬁﬁrelative hum dity of 80% andetﬁg En§§g$$iﬁhmldlty
beneerat Wi | fhéakarbashgMtdmgdt RABUICEH Oﬂaﬁé?ﬁag% Hill in
resin conposition fromthe abdve-nenti oned master

babaliceibar PEgampyati opewasc&bangeddmpd@Prfon  from  the
Stability of thus obtained pol ystyrene resin

688DEShENERoNRE MESELF Ghtkh LREeIE: JBLNOH: &9 Wad chifiged to
pol yet hyl ene conposition.

200 °C. Stability of thus obtained polystyrene resin
composition was measured by the same method as for the

polyethylene composition.

Example | MB formulation of | Formulation of PS article | Stabilization
11 PS effect of PS
PS A-1 |C-1 |{PS A-1 | B-1 C-1 article
100 5 0.1 100 0.1 0.06 | 0.06 54 min

Industrial Applicability

The master batch for polyolefin or polystyrene-based resin
of the present invention contains specific amount of a compound
of the formula (1) and specific amount of one compound selected
from hydrotalcite type compounds and/or salts of II metal in
the periodic table, therefore, hydrolysis resistance of an
antioxidant in the above-mentioned master batch is improved;
and even if the master batch directly after production is
preserved for a long period of time, its quality is not
deteriorated. In the case of use of a master batch after
preservation for a long period of time to produce a polyolefin
or polystyrene-based resin article, an excellent stabilization

effect (antioxidant performance) is shown.




Exanpl e 11 MB fornul ati on of PS Fornul ati on of PS
article Stabilization effect of PS article PS A-1 C1

PS A-1 B-1 CG1 100 5 0.1 100 0.1 0.06 0.06 54 mn
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CLAIMS

1. A method for producing a master batch for polyolefin or
polystyrene-based resin comprising kneading

100 parts by weight of a polyolefin or polystyrene-based
resin with

(A) 2 to 10 parts by weight of a compound of the formula
(1) :

R1

R? 0 R*

\

3
Rz—Q-O Z RS
R1

[wherein, R', R?, R' and R® represent each indépendently a
hydrogen atom, an alkyl group having 1 to 8 carbon atoms, a
cycloalkyl group having 5 to 8 carbon atoms, an alkylcycloalkyl
group having 6 to 12 carbon atoms, an aralkyl group having 7
to 12 carbon atoms or a phenyl group.

R’ represents a hydrogen atom or an alkyl group having 1
to 8 carbon atoms. X represents a single bond, sulfur atom or
-CHR®- group. R® represents a hydrogen atom, an alkyl group
having 1 to 8 carbon atoms or a cycloalkyl group having 5 to
8 carbon atoms. A represents an alkylene group having 2 to 8

carbon atoms or *-COR’- group.
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pol yol efin or polystyrene-based resin of the present
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(5) 4 ribpoRarenf Tl et Bptd e %geaﬁr L ppegpin the
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6-[3-(3-t-butyl-4-hydroxy-5-nethyl phenyl) propoxy] -2, 4,

8C204i st eerlaritubgtdadiddenz[ d, f] [ 1, 3, 2] di oxaphosphepi n.

4. Use of a master batch produced by the production method



3. The production nethod according to Claiml or 2
wherein (C) is calciumstearate. 4. Use of a
mast er batch produced by the production nethod 19 of
Caim1l for conpounding into a9pol yolefin or

pol ystyrene-based resin, wherein the master batch is
used in an anount of X parts by wei ght based on

(100- parts. by weight of th ol yal efin or

ystyfefle- blaseéor‘fes.%om%wan& HF‘)% beteSen ®. 1 RP¥sgetin  or
polystyrene-based resin, wherein the master batch is used in
an amount of X parts by weight based on (100 - X) parts by weight

of the polyolefin or polystyrene-based resin; and X is between

0.1 to 50.



