1 SPECI FI CATI ON MASTER BATCH FOR RESINS Technica
Field The present invention relates to a nmaster batch
for polyolefin or polystyrene-based resin, containing
an antioxi dant and excellent in preservation
stability, and to a nethod for producing a polyolefin
or pol ystyrene-based resin coqrosition using this
mast er bat ch. 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 antioxidant havi ngpgcthaaliray structure and a
hi ndered phenol structure in the same nolecule, 0.01

to 1 part by weight of a hydrotalcite type conpound

and/or 0.01 to 1 pa@gﬁﬁk;ﬁﬁﬁﬁy IR fEsSld of Il netal

in the periodic ta r fatty acid, based on
100 parts by weight of a polyethylene resin (see,

ofédimical Frfeg. 10-273494 (see, claims and the Iike)
di scl oses a resin conposition containing, based on 100

part $hebypyeieit 0§n ﬁl&?nircel & gl') & R t2P bateh for
of a phosphor us- st

parts by wei ght ase abl I'zer

?ﬁméﬁﬂnthwlpoﬁ&iﬁ@ﬁégﬂagé oxXi &.ir%’re containing an
egradation of the organic materral, an .05 parts:

ban vl e at i ExeB1leRAl ahe Qﬁsér%'i:&ohysfﬁbgﬂﬁtg, and to a
of a hydrotalcite (see, exanples escr|di I'n
R BB RS Prdducing a polyolefin or polystyrene-based resin

composition using this master batch.

Background Technology

Japanese Patent Application Laid-Open (JP-A) No.
2002-146121 describes a polyethylene resin domposition
characterized by containiﬁg 0.01 toll part by weight of an
antioxidant having a phosphite structure and a hindered phenol
st;ucture in the same molecule, 0.01 to 1 part by welght of a
hydrotalcite type compound and/or 0.01 to 1 part by weight of
a salt of II metal in the periodic table of higher fatty acid,
based on 100 parts by weight of a polyethylene resin (see,
élaims). JP-A No. 10-273494 (see, claims and the 1like)
discloses a resin composition containing, based on 100 parts
by weight of an organic material, 0.05 to 0.15 parts by weight
of a phosphorus-based stabilizer preventing thermal
degradation or oxidative degradation of the organic material,

and 0.05 parts by weight of calcium stearate or 1 part by weight



to 121). Such a resin conposition is produced by
dry-blending a desired stabilizer in given anount
into a resin powder before nelt-kneading. Disclosure
of the Invention The conposition for master batch
resin of the present invention is excellent in
preservation stability, and even if used after
preservation for a |ong perlod of tine, the

pol yol efin or pol ystyrene-based resin conposition. to
be produced does not get deteriorated stability

agai nst thermal oxidation and the |ike, thus, the

S Pl aﬁsﬂfﬂﬂﬁgﬁ? e U T aaraphs 110
i,n.q.f h f d

Fh Ja0r R DR pehpogifien tenteBiged By BrY-blending
C*Q?ﬁ%%?@'né%sﬁazﬁggfﬁ olyeh SasRak Tt o By '5%"' § pwdér besore

oh¥olef| polystyrene based resin containing 100
%5 -of a polyolefin or polystyrene-based
resin, (A) 1 5 to 100 parts by weight of a conpound of
thefornula (1): 3 RILR sCO RM RBRXPOAY R

(giéélosure of the Invention

The compoéition for master batch resin of the present
invention is excellent in preservation stability, and even if
-used after pfeservation for a long period of time, the
pblyolefin or polystyrene-based resin composition to be .
produced does not get deterlorated stabllity against thermal
oxidation and the like, thus, the composition for master batch
resin is industrially advantageous.

That 1s, the present invention relates, in a first
embodiment, to a method for producing a polyolefin or
polystyrene-baéed resin composition characterized by
containing kneading a polyolefin or polystyrene-based resin
with a master batch for polyolefin or polystyrene-based resin
containing

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

(A) 1.5 to 100\ parts by weight of a compound of the formula
(1): |



RlL [wherein, Rl, R2, R and R5 represent each

i ndependently a hydrogen atom an al kyl group havi ng
1 to 8 carbon atonms, a ,cycloal kyl group having 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 groupy R3 represents a
hydrogen atom or an al kyl group having 1 to 8 carbon
atons. X represents a single bond, sulfur atom or
-CHR6- group. R6 represents a hydrogen atom an al kyl
group having 1 to 8 carbon atons or a cycl oal kyl
group havigg 5 to 8 carbon atons. A represents an

al kyl ene @roup having 2 to 8 carbon atons or *-COR7-
group e carbon-carbon bond in the above-nenti oned

integ an oxygen ,—afom sulfur atom -NH.,

§55|ngle bond or an
rbon atons, and *

E atom of a phosphorous

e

y
One of Y Znd 7R

&R y presents a hydroxyl
group,~a¥ al koxy group having 1 to 8 carbon atons or
an aral kygpxy group having 7 to 4 12 carbon atons,

and anot her mark represents a hydrogen atom or an

G redOURRNAVANG B tgh B RBM PEPrateAE. e%xn :M’xdependently a
represent’s a hydroxyl group, one of R4 and

] o et o st £ 69 nstosons
@y'@ll'o@lmyqabEMhp having 5 to B carbon atoms, an alkylcycloalkyl
grohp having 6 to 12 carbon atoms, an aralky} group having 7
to 12 carbon atoms or a phenyl group.

R3 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.

The carbon-carbon bond in the above-mentioned alkylene
group having 2 to 8 carbon atoms may be interrupted by an oxygen
atom, sulfur atom, -NH-, -0CO- or -COO-.

R’ represents a single bond or an alkylene group having 1
to 8 carbon atoms, and * indicates bonding to an oxygen atom
of a phosphorous acid residue.

One of Y and Z represents a hydroxyl group, an alkoxy group

having 1 to 8 carbon atoms or an aralkyloxy group having 7 to



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 (B) 0.01 to 1 part by weight of a

hydrotal cite type conpound or (C) 0.01 to 1 part by
wei ght of a salt of Il nmetal in the periodic table of
hi gher fatty acid, or both (Bgand (C, and in a
second enbodi ment, to the master batch for polyolefin
or polystyrene-based resin. Best Mbdes For Carrying
Qut the Invention As the polyolefin or polystyrene

whi ch can be used in the nmaster batch for polyol efin

Q2 eakbohy aebashasnd aAstReel mhBR repeesshtsndenyydedgen atom
(hereinafter, referred to as nmaster batch. of the

w:e&e:ntamdwe@ﬁ&?' hawiity as fdes edysdefatoms .

pol ystyrene- ba resin suitable for conmpounding with

t hi syneRstyerrépiebents’ £Xaydtexyl hgrictipg ,0vong oEsi®S and R°
are exenplified. (1) homopol yners, bl ock copol ynmers

Hahriedeadd CAROLIKYIS grdulpt huvehg Prepylenearbonylatoms, a
acetate, al pha-olefin, MMA and 5 the |like, or

loTRAyS Qﬁﬁﬁﬁ&ﬁﬂrﬁfg sht¢® earbonhatom®nansalkylcycloalkyl
selected fromthese nmononers (2) honopol yners and

BaRANY T8 $£00f2SEREBBA, atomey! afi afallRyl group having 7
buta i ene, isoprene, MVA and the |ike, or copolyners

*QTRQS edr®on MiRMsOlor HENYATRfrowE) Paimdl from
t hese nononers, or m xtures of these polyners

any one of

(B) 0.01 to 1 part by weight of a hydrotalcite type compound
or

(C) 0.01 to 1 part by weight of a salt of II metal in the
periodic table of higher fatty acid, or both (B) and (C), and

in a second embodiment, to the master batch for polyolefin or

polystyrene-based resin.

Best Modes For Carrying Out the Invention

As the polyolefin or polystyrene which can be used in the
master batch for polyolefin or polystyrene-based resin of the
present invention (hereinafter, referred to as "master batch
of the present invention”), and as the polyolefin or
polystyrene-based resin suitable for compounding with this
master batch, for example, the following resins are

exemplified.

(1) homopolymers, block copolymers and random copolymers

of ethylene, propylene, vinyl acetate, alpha-olefin, MMA and



As the polyolefin or polystyrene-based resin for
produci ng the nmaster batch of the present invention,
the above-exenplified resins can be used singly or in
adm xture. Polynmers using ethyl ene and propyl ene, or
styrene, are used nore suitably. Specifically, resins
such as polyethylene (for exangple, high density

pol yet hyl ene (HD-PE), |ow density pol yet hyl ene
(LD-PE), linear |ower density polyethylene (LLDPE))
and pol ypropyl ene (for exanple, hono, bl ock

copol yner, random copol yner, terpolyner),

edtyy | Biled i 6% copellgine reoR@mpRied (dB/Ahree or more monomers
et hyl ene/ met hyl net hacryl ate copol ymer (EMVA),

aEdared riteh bthege enensingrene copol ymer (ABS),
hi gh-i npact polystyrene (H -PS), general purpose

pol ygryr ernidgoiRMers Stan@NB16E e8eHOLiMELeNeof styrene,
copolynmer (SIBS), styrene/butadi ene bl ock copol yner

(@Y romi I/ | BaRaSIeneCOPDIoTEEné Sl MMA and the like, or
nmet hacryl at e/ styrene copol yner (M)

WP B4 | Sdfp s €d o £ 0PN Y86 (MSYre aMBnbhierki kelaktted from
preferably used in the present invention. The net hod

ftie sep mstitmerss | her ahDxEufest bONElle PO goLghers or
pol ystyrene-based 6 resin Is not particularly

1 est psCtiRE ,polligtb 1WEE of peUgstybenekpavadnedSiDel ForaProducing
be used. Anong the above-nenti oned conpounds (A) of

thre f om@sdtex 1) batdthos®fi N whieCh BresBat R4iavdnBion, the
represent each independently a nethyl group, t-butyl
GIoae - dxegpl e i @d ats Dis tecalChd used sineler okl Ynuadaixture.

Polymers using ethylene and propylene, or styrene, are used
more suitably.

Specifically, resins such as polyethylene (for example,
high density polyethylene (HD-PE), low density polyethyiene
(LD-PE), 1linear lower density polyethylene (LLDPE)) and
polypropylene (for example, homo, block copolymer, random
copolymer, terpolymer), ethylene/vinyl acetate copolymer
(EVa), ethylene/methyl methacrylate copolymer ({EMMA),
acrylonitrile/butadiene/styrene copolymer (ABS), high-impact
polystyrene (HI-PS), general purpose polystyrene (GP-PS),
styrene/isoprene/butadiene copolymer (SIBS),
styrene/butadiene block copolymer (SBS), styrene/isoprene
copolymer (S1S), 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




Those in which R3 represents a hydrogen atom or net 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 atonms or *-COR - group. \Wen the

car bon-carbon bond in the abové& nenti oned al kyl ene

group having 2 to 4 carbon atons is interrupted in

m d-course, -0OCO or -COO is preferable. R7

represents preferably an al kylene group having 1 to 4
carbon atons. * indicates bonding to an oxygen atom
ofesiphbsphotoparadcdlezdydwestifieted, reapt ddwrdes produced by
hydroxyl group, it is preferable that Z represents a
hkmiowiyeme thodsocanebby usgdoup and one of R4 and RS
represents a t-butyl group. Wien Z represents a

hydr ésamdngthepabote i Bept tébredldaompdaids RA )repridecfibemala (1),
nmet hyl group, Y represents a hydrogen atom and R4

relpo 2s eiuh swhich bRty IR?gr @fipand¥RY hregperecmnmio wash dinddmendently
formula (1), particularly preferable specific

conpothyls greupxetphutydgbebpiv. t-pentyl group or t-octyl are
6-[3-(3-t-butyl -4-hydroxy-5-net hyl phenyl ) pr opoxy] - 2, 4,
Spreferably used.

, 10-tetra-t-butyl di benz[d, f][1, 3, 2] di oxaphosphepi n

[ Al ] Those in which R® represents a hydrogen atom or methyl group
6-[3-(3,5-di-t-butyl-4-hydroxyphenyl) propoxy] -2, 4, 8, 10

-ax¢ rpreferbbigl di Beozé dih] vhidh2Kdirepaesestises single bond,
6-[3-(3,5-di-t-butyl -4-hydroxyphenyl) propoxy] -4, 8-di -t
-Ietlyylene or ethylidene are preferable. A represents
1- 2, 10-di net hyl - 12H di benzo[ d, g] [ 1, 3, 2] di oxaphosphoci n
,preferably an alkylene group having 2 to 4 carbon atoms or
6-[3-(3,5-di-t-butyl -4-hydroxyphenyl ) propi onyl oxy] -4, 8
-#+COR’- group.

When the carbon-carbon bond 1n the above-mentioned alkylene
group having 2 to 4 carbon atoms is interrupted in mid-course,
-0C0- or -C00- 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 ¥
represents a hydroxyl group, it 1s 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



- butyl -2, 10-di met hyl - 12H-di benzo[ d, g] [ 1, 3, 2] di oxaphosp
hocin, and the |like, are nmentioned. The master batch
of the present invention is produced by conpounding
usually 1. 5 parts by weight to 100 parts by wei ght
of a conpound of the formula (1) based on 100 parts by
wei ght of a polyolefin or pol gstyrene-based resin,
and conpoundi ng anounts of preferably 1.5 parts by
wei ght to 50 parts by weight, nore preferably 2 parts
by weight to 20 parts by weight are used particularly
preferably. The hydrotalcite type conpound to be used
i 10 -heetwst erbbayt@ibefiz{ defPpi 2sant ]Jddeeaphospheplindes [Al],
hydrotal cite type conpounds described in JP-A No.
203 148,114 1 pbr gt pph4 O8paroapghehydn prapokyd -2yde 8, 10-tetr
conpounds described in JP-A No. 10-273494, paragraph
G50 bwtnell dtiseth z ke, £ P51t Be2 paibkaphesphiepiaf,er abl e
hydrotal cite type conpounds to be used in the present
16WESH § D)5 - dDF t etatpl e4 -hydrokgpbheheld ) prepoegdrded -y -t -buty
the follow ng fornula are nentioned.
Nyt 2 ,; 140 >d Thé R ¥08) X 2d pbiRhk o (Ahgl €Ln 3, 2 ] Gepkaphosphacin,
nunerical value of 0 to 0.5, and p 8 represents a
reamEs 4 € 5 vad +ie-oht Pl + o-Bydlsxiybhehyll) prapdohgloyyd -4 ,8-di-t
conpound, synthetic hydrotalcite DHT-4A [Bl]
rrbuifyelc 215 Bol- ddméylonh- ChBrdtbénkaddsyiy 1¢C3., 2 18tidxaphesphocin,
menti oned as a specific exanple. The salt of Il netal
iand heheoetikelj catebhenbtiohedher fatty acid to be used
in the master batch for polyolefin or
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 welight 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 like.

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 pPH20

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



pol ystyrene-based resin of the present invention

includes calciumstearate [C], zinc stearate [C2],
magnesi um stearate [C3], calciumlaurate [C4] and the

i ke. The hydrotalcite type conpounds and the salts of

Il metal in the periodic table of higher fatty acid

in the master batch for pol yoBefin or

pol ystyrene-based resin of the present invention can

be used each singly. These hydrotalcite type

conpounds and salts of Il nmetal in the periodic table

of higher fatty acid nay each be used in conbination
afepmesentapaenumaeitalaivalse affoontoof2 )t he

above-nentioned hydrotalcite type conmpound and salt

of | lasmthal hiydrbhalpatieotypet@dthpowid highethet bt hydrotalcite
acid is preferably in the range of 0.01 to 1 part by

VBHDRIA [BEEtamufit nssd dybKyowagbhenicalpohgosetiynCo. , Ltd.
or polystyrene-based resin, nore preferably in the
ramogeentién@8 asoalOspepartiie byampight based on 100

parts by weight of a polyolefin or polystyrene-based

resi IThd Bladtt b€ DRItetabaire thef peidodieseablenveiiginer fatty
if necessary, other neutralizing agents, other

amtidxitanbe, upddt dist ahel imesser | WatadtanEsr polyolefin or
antistatic agents, pignents, 9 anti-blocking agents
apollydeyviéke-baselie fegithedf cehpopisexkrito igirgrtidon includes
conposite master batch. The apparatus and nethod to be
usabician gremirecte ICI1Jf, aineastearhaechCd], Mg ehentstearate

invention are not particularly limted providing a
cboppuncdabtitinel doratkalCa), andhydeotidkei.te type
conpound and/or a salt of Il netal in the periodic

t abl éfhe hydrotalcite type compounds and the salts of II metal
in the periodic 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 welght 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,



of higher fatty acid can be conpounded into a

pol yol efin or polystyrene-based resin before nelt

kneadi ng by the apparatus and nethod. Specifically

menti oned are, for exanple, nmethods in which a

pol yol efi n or pol ystyrene-based resin, a conpound of

the formula (1), a hydrotalcite type conpound and/or a

salt of Il netal in the periodic table, and the
above-nenti oned other antioxidants [for exanple,
phenol - based anti oxi dants such as stearyl

3-(3,5-di-t-butyl -4-hydroxyphenyl ) propi onate and the

lanitd]-b I ine hgknlitisz and, the lrikzanha, bafuistlsdr @ompounded to
agents, pignents, anti-blocking agents and the |ike

gd viee alseihpds 1 the aesitdy , bateh pr evi ousl y m xed

uniformy by a m xing machine such as a tunbler

bl entre, appasetals GndmethdliRsy bE Xeded tHeH, prbliection of a
m xture is granul ated by nelt-kneading by a

faddlet LAt SKtthdepresenttl tiimvetrtawrexdreidedt particularly
nmet hods in which nelt-kneading is carried out by a

Riedded pBevhdliygna Xxompduhd bBetHd Kermuhan(1), a hydrotalcite
granulation is performed using an extruder; and the

tlyiper compboid ahAysrolt saDedofERE afetd dn fthle periodic table
pol yol efin or polystyrene-based resin of the present

oV &rifghRr ifattteadid Idhan axe et dmpduid@eélfl oliy8bsa polyolefin or
resi stance, capable of preventing matters leading to

podly stfyraneh s dd elsig beforgafébt isdadindg by the apparatus
noi st ure- proof type wapping materi al and storage

aneér methoand Spyenfivalhe maseiohedidde NFoamexample, methods
wr appi ng material and storage thereof, the naster

hat ehichnabpopyelefiadoal polgbtgrenpebasgd obkstine a compound
wrapping material, thus, there is no need to finish up

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, ﬁanbury mixer and
the 1like, 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



the master batch at one tine. The master batch of the
present invention is, usually, stored in a factory
depository and the |I|ike, then, the naster batch of

the present invention is conpounded into a polyolefin

or polystyrene-based resin in accordance wth

production tining of a polyol dfn or

pol ystyrene-based resin article, then, the conpound is
processed into a desired polyolef in or

pol ystyrene-based resin article by nelt-kneading. In
conpoundi ng the master batch of the present invention
ienaellendt hydeblysdis pesystoneqe-anpatl e efinreventing matters
master batch of the present invention can be used in
areadingt tof cspamps sush vas ghilbinadodn a TEELYr phateh 1in a
by wei ght of a polyolefin or polystyrene-based resin.

G s hote [pre £ (tiypd yrappingnaterinbandi agoragethereof, and
usually in the range of 0 to 100, and fromthe

serdo theotaseai ¢Ohh iy Hinzargrappies nakprbdh@nd storage
Xis preferably 0.1 to 33, particularly preferably
CcHenepfl 0 thEhoasdeodaiott apparatpredervedmpam@figmopening
master batch of the present invention before use for '
prio it woappiing cdediexrdal .pshysl.ethareris no need to f£inish up
pol ystyrene-based resin article are not 11

pehre magter pateht atcorel tpmmd dThe magherdpabah of ftdye present
pol yolef in or polystyrene-based resin of the present
Ivesntion dan besuaddiwpostered ipl @ -fartery denpgitory and the
processed into a desired article by the nethod and ]
aptr at tbengpddid imaster basch o thenpresentetmpertion is
in which, for exanple, a polyolefin or .
penpQunded- batedar esiliyolefiastanr BRivFtyFererbasedgesin 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 compounding 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 té 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



invention, and if necessary, other master batches, for
exanpl e, a pignment master batch, anti-bl ocking agent

master batch and the |ike, are previously m xed

uniformy by a m xing machine such as, for exanple, a

tunbl er m xer, Henschel m xer or super m xer, then,

the mixture is nelt-kneaded byla single screw

extruder or nulti screw extruder, and subjected to T

‘die film or inflation film processing, or processed

into a nolded material and the |ike by netal nolding,

and ot her nethods. Exanples The present i nvention o

want rularlg rested otedpFovtding adnas tey badcly Epgpolyolefin
exanpl es, conparative exanples and exanpl es bel ow,

E POLYpEEEene-basedt resins oforthe B¥eIPn b {puegtion can be
exanpl es. [Production Exanple of naster batch for
pmewided or meddFeAadace- bEReR. r aEggessed g igto e desired
above- nenti oned anti oxi dant Al

(@ fiishy theymeihpddandyaBoaea tys pheiBAIHF bERXY « Xhere are
8, 10

mentionedumpthodenAn, Frichy, faf oR%EBNBABkert nPoLKglefin or

40 ng of the above-nentioned conpound C %caIC|um

RekrEyyener kased ges i, @orméettley ah8tRRea®®d ti¢ nhpresent

40 g of un-stabilized polyethylene for 3 mnutes at a

sihsean pion o angni finerss %@mnagheﬁi“ﬁ%‘@%ﬁ bPrtei'iaeSule?@ example,
Laboplast m |l type C manufactured by Toyo Sei

inlmAID Mgt oD RA LAty ARtk Rlagicdig iadeniad Etsaft@e‘h batch and

out by a spatula, and directl after this, pressed t

e tTtke niare PRIQUIER iMiE HY @ diixipg machine

mm This sheet was_cut |nto pellets Erodu0|ng f
ARG A%afOR eBRMBALy cd HMET pdxeT, 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)propoxy]-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



[ Eval uation nethod for preservation stability] The

mast er 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 naster

batch was anal yzed by liquid chromatography. The

content of Al was traced by tinme when the content of

Al before preservation was 100. [Production of resin
coopoect 1prand ikigeakad erithatohg adf em - ghradsickized grojlyethylene
The master batch obtained in the above-nenti oned

Prod c ninntelsxatd @psad pFeskrpadat ol 6@ Qeekdeatnbirdyen £low
under a relative humdity of 80% then, 39.2 g of

uis 5t @bitldtresl ot y atillyl ebgpe 2@ mmmuifadimred by Toyo Seiki
above-nenti oned conpound C (cal cium stearate) and 24

nge DéaBishydK oK al (FHee rigwyrirteingl compoBiE-i44) waer taken out by a
wei ghed correctly and kneaded with 0.8 g of the
abpatupacsenidedipestey alizechthds,3 priesseds tat streisdd into a
of 10 rpmat 160 QC under nitrogen 13 fl ow using

Lethept amdvinid b typekfe s abbutetmoy TOhisSdidet was cut into
Sei sakusho K K. The resultant conposition was taken

opélbyte, ppatittangaadmdistect bptaht €ort podyeihydead tesin.
stretch into a sheet having a thickness of about 1
niEvdiuatsbremethodcfibri presepwhltdion, spabdldityd a

pol yet hyl ene resin conposition. The fornulation of

t he Rie¢/ emhgkeme basen Corpasesimn ddreditdad afterhiproduction
production exanple is calculated to show that cal ci um
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
chromatogréphy. 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
preservation]

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 Cl (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



stearate, hydrotalcite and the above-nenti oned

anti oxidant Al are contained in anobunts of 0.06 parts
by weight, 0.06 parts by weight and 0.1 part by

wei ght, respectively, based on 100 parts by wei ght of
pol yet hyl ene. [Eval uation nmethod for stability of
resin conposition] The pol yethyd ene resin conposition
obtained in the above-nentioned Production Exanple
was | eft under an air atnosphere at 210 C and tine
until initiation of heat generation was neasured by
DSC. Longer time until initiation of heat generation

NEPGY s ONGT LabapLhbt ymaYAi Ggbet Bemanufacitdaeidomy Toyo Seiki
(havi ng hi gher ahtioxi dant performance). Exanples 1 to

SSe{94aHasRé i KK EXamy eebulaasitRebrpesde ibnawpketakehnout by a
Exanples 1 to 5, Conparative Exanple 1 and Reference

FxgaphEa 1, ahfearpstelybatebestpigdupedsaeaond sgrieach into a
the above-nentioned Production Exanple were used. In

Tsd &6 nhvaly 3 tieseknds NG eBbudtl am.of Thydratemst was cut into
resi stance, ratios of polyethylene (PE), antioxidant

apeh lét s coppednds niddedpal getBplenentdb iy panpssbyion. The
wei ght when the anount of polyethylene is 100 parts.

TebkfulaExand £ theEpanpeths1enepaeaihveohed €1 €068 produced in
Exanple 1 Exanple 1 PE (parts by 100 100 100 100
Vﬁilﬂ@tiaroduction 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 stablility 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



A-1 (parts 2 2 2 0.2 by weight) CGi (parts 0.1 by
weight) B-1 (parts 0.1 b wei ht Reten- 2 weeks 100
100 16 100 tion 4 weeks 96 93 - 100 M Table 2
Exanpl e 3 Exanple 4 Exanple 5 PE (parts by 100 100
100 weight) A-1 (parts by 55 20 weight) CG1 (parts
by 0.1 0.1 0.1 weight) B-1 (parts by 0.1 weight
Reten- 2 weeks 100 100 97 tion 4 weeks 99 95 99 (%)
In Exanples 6 to 10, Conparative Exanples 2 to 3 and
Ref erence Exanple 2, production was perforned
according to the above-nentioned production nethod of

IRHpLEHHP MiddPhrdVidpresented 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) ”

Reten- | 2 weeks 100 100 16 100

?;;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)

C-1 (parts by
weight)

B-1 (parts by 0.1
weight) i

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, production was performed according to the
above-mentioned production method of resin composition. With
regard to resin compositions shown in Table 3, time until
initiation of heat »generation was measured by DSC according to

‘the above-mentioned evaluation method for stability of resin




regard to resin conpositions shown in Table 3, tine
until initiation of heat generation was neasured by
DSC according to the above-nenti oned eval uati on
method for stability of resin 15 conposition. The
results are shown in Table 3.5 Table 3 (unit of nunber
acconpani ed by no particular description is part by
wei ght) Exanpl e Exanpl e Exanpl e Exanpl e Exanpl e
Conpara- Conpare- Refer- 6 7 B 9 10 tive tive once
Exanpl e Exanpl e Exanple 2 3 2 ro w PE 100 100 .100 100
%QHpJQPtﬂ&Q 1@-33 Pedlil bs 2aPe KWt 15 FableCB.0.1 0.1

- B1L--0.1---3-at+'" % mas mPE
98 95 95 95 99 98 97.8 0 00 6 nWi C1 0.06 0.06 0.06
0.04 0.06 0.06 - 0.06 4 ++ B-1 0.06 0.06 0.06 0.06

®aB®e0306 ae-m ~ MB2 555 1 2 2. 2 100 4 PE 100 100

0.1 0.1 C 1(€nD6 ©L£06N@NPE oageompe%i%do

100 100 100 100 100 100 OA-1 0.1 O. %)O 1 0. %ﬁ%£%51ar

Y. 88 &

description is part by weight)

Example Example Exanple Example Example Compara- | Compara- Refer-
[ 7 B 4 10 tive tiva ence
Example Example Example
2 3 2
PE 100 100 100 100 100 100 100 100
'5 @ 2l 5 2 2 2 10 5 5 0.1
£ 8 C1 0.1 0.1 0.1 0.5 0.1 Z 3 -
o - = — 3 —
sDE [B1 " - 0.1 » -
ow o|PE 98 95 95 95 99 98 97.8 -
TeTlc-1 0.06 | 0.06 | 0.06 | 0.04 | 0.06 | 0.06 - g'os
3 & :g B-1 0.06 | 0.06 | 0.06 | 0.06 0.106 0.206 [ o.o
= £ d[MB 2 | 5 5 5 R
@ w o| PE 100 100 100 100 100 100 100 éog
2° 3lA-1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 2.1
Bg e 5.06 | 0.06 | 0.06 | 0.06 | 0.06 | 0.06 | 0.06 05
gselgs 5 06 T 006 | 0.06 | 0.06 | 0.06 | 0.06 | 0.06 | 0.
Effect of
stabilization 30 28 21 18 26 6 3 15
of PE article
{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 was changed to GP-PS

and the kneading temperature in Laboplast mill was changed to

200 2C. A polystyrene resin composition was produced in the

same manner excepting that this master batch for polystiyrene




P4 4) c3a 14 B-1 0.06 0.06 0.06 0.06 0.06 0.06 0.06

0.06 COct Effof stabilization 30 28 21 18 26 6 3 15

of PE article (mn) Exanple 11 A master batch for

pol ystyrene resin was produced in the sanme nmanner as

i n Production Exanpl e excepting that, in the

above-nenti oned Production Exanple for

pol yol ef i n-based resin or pol¥&tyrene-based 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 nmanner excepting that this nmaster batch for .

p’é?‘fr%’? yesneraperyediforndhoyresat vad ¢ ypderpgedaiivetumidity
C under a relative humdity of 80% and the kneadi ng

t%ﬁpépét-ura@q ntla%lbbﬁeaéinm |tremmram%cw orans?aﬂfﬁ% mill in
resin conposition fromthe above-nentioned naster

b%?%ﬂuﬁ¥$%F pr&%arpdei oncfas ¥¢uHyed ¢YPPbtion  from  the

Stability of thus obtained pol ystyrene resin

c%%%%r‘f‘?’éﬁi%§drf@a%¥ﬁ’é@aw %téﬁrﬁrwwj&%ﬂfﬂﬁs fhanged to

pol yet hyl ene _conposi ti on. npl e MB fornul ati on of

Fo90ui i on SEAPBISLY; CPE SHabR| (oRALAEA] HOEYENTRRRe resin

of PS PS A-1 CG1 PS A1 B-1C1 article 1005 0.1 100
ocampe st iopg was pgasured by the same method as for the

polyethylene composition.

Example | MB formulation of | Formulation of P§ 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 inventlon 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. 1In 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.



Industrial Applicability The master batch for polyol ef
in or polystyrene-based resin of the present

i nvention contains specific anount of a conpound of
the formula (1) and specific anmount of one conpound
selected fromhydrotalcite type conpounds and/ or
salts of Il netal in the periffic tabl e, therefore,
hydrol ysis resi stance of an antioxidant in the
above-nentioned nmaster batch is inproved, and even if
the master batch directly after production is
preserved for a long period of time, its quality is
not deteriorated. In the casgyfiiguse of a master
batch after preservation for a long period of tine to
produce a polyolef in or polystyrene-based resin
article, an excellent stabilization effect

(an O pdADEnOEEL! FROREL 1S & PAtorbEnC A vhthenc-based

nmet hod rodUcin

Lk EORpITELen “RIEISG KLY "otigein o
?pecgﬁiég%r ﬂgggaE8§O€8£¥Rlv?{%ﬁ h ﬂlrastgqj Fﬁﬂéhefjgrl Jq lefin or

ntal ni ng arts a polyo

- to 100 ts b
%?%ﬁ%*%%t“é%@ﬁ%%ﬁﬁ%es 6 B %ﬁ*—‘#&ﬂ*f (D): R RSV T
O R‘!lOORp?hr.}s:élb? ’%‘reﬁght of a polyolefin or polystyrene-based
resin,

(A) 1.5 to 100 parts by weight of a compound of the formula

(1l):
R'I
R o) R4
R® \
a3 X /P-—O-A Y
R? o Z &S
R1

[wherein, R!, R?, R' and R® represent each independently 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



R2/ OZ5 Rl [wherein, Rl, R2, R4 and R5 represent
each independently a hydrogen atom an al kyl group
having 1 to 8 carbon atons, a cycloal kyl group having
5 to 8 carbon atons, an al kyl cycl oal kyl group havi ng
6 to 12 carbon atons, an aral kyl group having 7 to 12
carbon atons or a phenyl group.g R3 represents a
hydrogen atom or an al kyl group having 1 to 8 carbon
atoms. X represents a single bond, sulfur atom or
-CHR6- group. R6 represents a hydrogen atom an al kyl
group having 1 to 8 carbon atons or a cycl oal kyl

08 BUXBBY i d¥bnts | 0 Al8ep8esanitenant AMkylénkegreaptisving 2 to 8
al kyl ene group having 2 to 8 carbon atons or *-CORY

WHPon ThEoREr BeN+CabRLN dessp i n sai d al kyl ene group
having 2 to 8 carbon atons may be interrupted by an

oXy gahedcdiPbonlddtb ot ®¥nd ibHHsaidBikyéne G¥dbup Aaving 2 to
represents a single bond or an al kyl ene group having 1

t® c@roehbofoms /IR bR te rripited 8§ d06#;§6n a® o) sulfur atom,

oxygen atom of a phosphorous acid residue. One of Y

angyZ, r epe@sests-aobydroxyl group, an al koxy group
having 1 to 8 carbon atons or an aral kyl oxy group

havi B FebPestdteakPoingi &MBondnsh 29ty T8& group having 1
represents a hydrogen atom or an al kyl ‘'group having 1

t £o &8 GG 34 Bohs , Wi & 1ADI SSedd Sochdel o/ largrcdtiigen atom
one of Rand R5 represents an al kyl group having 3 to
B £34 Do 8pRBPoud acid residue.

One of Y and Z represents a hydroxyl group, an alkoxy group
having 1 to 8 carbon atoms or an aralkyloxy group having 7 to
12 carbon atoms, and another mark represents a hydrogen atom
or an alkyl group having 1 to 8 carbon atoms.

When Y represents a hydroxyl group, one of R' and R®
represents an alkyl group having 3 to 8 carbon atoms, a
cycloalkyl group having 5 to 8 carbon atoms, an alkylcj(cloalkyl
group having 6 to 12 carbon atoms, an aralkyl group having 7
to lé carbon atoms or a phenyl group.] and

any one of |

(B) 0.01 to 1 part by weight of a hydrotalcite type compound
or

(C) 0.01 to 1 part by weight of a salt of II metal in the
periodic table of higher fatty acid, or both (B) and (C).

2. The production method according to Claim 1 wherein the

compound (a) of the formula (1) is

6-[3-(3-t-butyl-4-hydroxy-5-methylphenyl)propoxyl-2,4,8,10-



cycl oal kyl group having 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 (B) 0.01 to 1 part by wei ght of
a hydrotalcite type compound or (C) 0.01 to 1 part by
wei ght of a salt of Il nmetal ijj the periodic table of
hi gher fatty acid, or both (B) and (C. 2. The
producti on nethod according to Claim1 wherein the
compound (A) of the formula (1) is

6-[ 3-(3-t-butyl - 4- hydr oxy- 5- net hyl phenyl ) pr opoxy] - 2, 4,
ek iR ML I 1 [} 5 21agoxsphospheptn. |
met had @382%96&90£309_Fﬁé%3d coordFitd ciSim § or 2 wherein
cal cium stearate. 4. e production nethod according

t - Al ej master batch is used in an
a )unjt'aé orPféJO toég‘aépp%?é by wei ght based on 100

partg bynuej Bhugﬁ:ﬁ.égﬁ}g%gakgécéafdfﬁ% to Claim 1 wherein the

pol ystyrene-base mast er Datch for
fod " t ; @5oN1 86056 Pdi¥cd by weight
B el L B O R 0 o o it by wels

Tedsd Pghchibgr ggé¥9! efbf N1 g0l Y&k YT eRe- bﬁ%igolefin or
resin according t aim1 conprising kneading 100
%i)ﬁsﬁr%\%%‘ésgé Pepphyol efin.-or polystyrene-based

resi t

5. Amaster batch for polyolefin or polystyrene-based resin
according to any one of Claims 1 to 3.

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

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

(A) 1.5 to 100 parts by weight of a compound of the formula

{(1):
R
R? o) R?

2;3, X >P—0-—A Y
ol
R1

[wherein, R!, R?, R' and R’ represent each independently a
hydrogen atom, an alkyl group having 1 to 8 carbon atoms, a

cycloalkyl group having 5 to 8 carbon atoms, an alkylcycloalkyl



(A) 1.5 to 100 parts by weight of a conpound of the
formula (1): Rl 3O Ra RRs\/ RXP-OAY R QO
Z 5 [wherein, Rl, R2, R4 and R5 represent each

i ndependently a hydrogen atom an al kyl group having
1 to 8 carbon atonms, a cycloal kyl group having 5 to 8
carbon atons, an al kylcycloal kg 20 group having 6 to
12 carbon atons, an aral kyl group having 7 to 12
carbon atons or a phenyl group. R3 represents a
hydrogen atom or an al kyl group having 1 to 8 carbon
atons. X represents a single bond, sulfur atom or

-4+8% 1’% Py % S &38%on %M OGN a@:taﬂ'ﬁylarhl%dﬁlhaving 7
gr oup aving 1 to 8 carbon atons or a cycl oal Kyl

X PUP2 N&Y1HEn SatGns ofaébﬁﬂeﬁﬁﬂn'ﬁroﬁ’prepresents an

al kyl ene group having 2 to 8 “carbon atons or *-COR7_

gr OUR?. Egpfeggh%” Cﬂ&ﬁ%%gﬁngt'ofh 8@ dnabh¥lang GrRHhaving 1

havi ng carbon ato be 1 nterrupfed by an

Y $eRa2bOW abbhb ur %‘ resé}lﬁ's lakgr‘cgnlgrboﬁmsuf‘?ur atom or

represents a single an a e group having 1

B R gt 8 S0 880, B8, . oo
Ak g effﬁeé“c%ﬁdw%rt@% o YRy ABAKA 1P P having 5 to
8 carbon atoms. A represents an alkylene group having 2 to 8
carbon atoms or *-COR’- group.

The carbon-carbon bond in said alkylene group having 2 to
8 carbon atoms may be interrupted by an oxygen atom, sulfur atom,
-NH-, -0CO- or -COO-.

R’ represents a single bond or an alkylene group having 1
to 8 carbon atoms, and * indicates bonding to an oxygen atom
of a phosphorous acid residue.

One of Y and Z represents a hydroxyl group, an alkoxy group
having 1 to 8 carbon atoms or an aralkyloxy group having 7 to
12 carbon atoms, and another mark represents a hydrogen atom
or an alkyl group having 1 to 8 carbon atoms.

When Y represents a hydroxyl group, one of R* and R°®
represents an alkyl group having 3 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.] and

any one of

(B) 0.01 to 1 part by weight of a hydrotalcite type compound



having 1 to 8 carbon atons or an aral kyl oxy group
having 7 to 12 carbon atons, and another mark
represents a hydrogen atom or an al kyl group having 1
to 8 carbon atons. Wen Y represents a hydroxyl group,
one of R4 and R5 represents an al kyl group having 3
to 8 carbon atons, a cycl oal 1 group having 5 to 8
carbon atons, an al kyl cycl oal 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 (B) 0.01 to 1
part by weight of a hydrotalcite type conpound 21 or
(C} 0.01 to 1 part by weight of a salt of Il nmetal in
tfe periodic table of higher fatty acid, or both (B)

and (©@y 0.01 to 1 part by weight of a salt of II metal in the

periodic table of higher fatty acid, or both (B) and (C).



