FLAME RETARDED POLYCLEFI N RESI N COMPOSI TI ONS [ 0001] FIELD OF THE

A NVENTION This invention relates to a flane retarded polyolefin resin
conposition. Particularly, it relates to a flame retarded poly
conposition which is | ess susceptible to bl eeding and bIooningmwmm uwwlmm
retardants incorporated therein. [0002] BACKGROUND PRI OR ART Polyq9g;|n
resins such as pol yethyl ene or pol ypropyl ene have nany of desirable

properties for fabricating various articles and parts such as contai ners,

mechani cal parts, electric and eletronic parts, autonobile parmmmm\muwm“m
like. These properties i lyﬁﬁE ance
and chem cals, electrical IcJ:f:‘nsu ation propgﬁ{)SPdg'lﬁ?]ﬂ ani cal st rength

and hi gh processab| lity for faﬁ@{% rleE@%/ﬁv Iﬁ? con3| st solely of
ammabl e.

carbon and hydrogen atons and ere ore For use in a field
of' application that requires flane retardancy, a flanme retardant is
I ncorporated into the polyolefin resin. [0003]

[0001]
FIELD OF THE INVENTION

This invention relates to a flame retarded polyolefin
resin composition. Particularly, it relates to a flame
retarded polyolefin resin composition which 1is less
susceptible to bleeding and blooming by flame retardants
incorporated therein.
[0002]
BACKGROUND PRIOR ART

Polyolefin resins such as polyethylene or polypropylene
have many of desirable properties for fébricating various
articles and parts such as containers, mechanical parts,
electric and eletronic parts, automobile parts and the like.
These properties include, among others, high. resistance to
watef and chemicals, electrical insulation property, high
mechanical strength and high processability for fabrication.
Polyolefins consist solely of carbon and hydrogen atoms and,
therefore, inflammable. For use in a field of)application that
requires flame retardancy, a flame retardant is incorporated
into the polyolefin resin.
[0003]

Conventionally bromine-containing flame retardants



Conventional ly brom ne-containing flane retardants 1 have been used for
:thi s.purpose. Mdst of such flanme retardants, however, are not well
conpatible with the resin and tend to mgrate to the surfaces of
fabricated parts known as "bl eedi ng" when incorporated in an anount -,
sufficient to inpart with a desired | evel of flane retardancy such as V-O
of UL-94 standard. Wien migrated flanme retardants deposit on the surfaces
of parts as off-white <crystals or powders, they are called "bl oom ng".

[ 0004] Bl eeding and bl oomi ng are deleterious not only to the appearance
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such as V-O of UL-94 standard. When migrated flame
retardants deposit on the surfaces of parts as off-white
crystals or powders, they are called “blooming”.
[0004]

Bleeding and blooming are deleterious not only to the
appearance of parts but also to the performance of devices
and instruments in which such parts have been mounted.
[0005]

Several attempts have been made to prevent bleeding
and blooming. JP-A-04285647 discloses a flame retarded
polypropylene composition including 2,2-bis[4-(2,3-
dibromoprdpoxy)-B,5-dibromopheny1] propaﬂe | and a
benzylidene derivative of sorbitol or xylitol. JP-A-10182889
discloses a flame retarded polyolefin composition including a
halogen-containing flame retardant and a polymer
containing aromatic hydrocarbon monomer such as styrene.
Because such substances are free of bromine, the bromine
content and, therefore, the degree of flame retardancy of the

entire flame retarded composition must be compromised

when they are added in an effective amount to prevent



entire flanme retarded conposition nust be conprom sed when they are added
n apn effective anount to prevent 2 bleeding and bl oom ng satisfactorily.
Co-addition of the benzylidene derivative of sorbitol and xylitol suffers
from another problem of deposition or sticking on the inner surfaces of
injection nolds. [0006] SUMVARY OF THE | NVENTI ON The present invention
provides a flanme retarded resin conposition conprising (A) a polyolefin
resin; (B) 1 to 40 parts by weight per 100 parts of (A) of a brom nated
bi sphenol derivative of the formula: Br Br R R c4-OCH2---H2 CH/
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surfaces of injection molds.

[0006]

SUMMARY OF THE INVENTION

The present invention provides a flame retarded resin
composition comprising (A) a polyolefin resin; (B) 1 to 40

parts by weight per 100 parts of (A) of a brominated

bisphenol derivative of the formula:

Br Br
; R
CH;—C—CH;—0 A O—CHT"C‘:"(FHJ,
ér ér Br Br
Br Br -

wherein R is hydrogen or methyl, and A is -C(CH;), -, -SO,-,
-S- or -CH,-; and (C) 1 to 30 parts by weight per 100 parts of
(A) of 2,4,6-tris(mono-, di- or tribromophenoxy) triazine.
[0007]

The above components (B) and (C) themselves are a
bromine-containing flame retardant. When either of them is
incorporated alone into the polyolefin resin to achieve a
desired level of flame retardancy, it tends to cause bleeding
or blooming. Surprisingly, it was found that combined use of

components (B) and (C) in amounts sufficient to achieve a



desired |l evel of flane retardancy, it tends to cause bl eeding or bloom ng.
Surprisingly, it was found that conbined use of conmponents (B) and (C) in
anounts sufficient to achieve a 3 desired |evel of flanme retardancy does
not devel op bleeding and bloomng in articles fabricated from polyolefin
resin containing the sanme. [0008] PREFERRED EVMBODI MENTS OF THE | NVETNI ON
(A) Polyolefin r resins: The term"polyolefin resins" as used herein refers
to honp- or copolynmers of an aliphatic unsaturated hydrocarbon nmononer
such as et hyl ene, propyl ene, butene, pentene, isoprene or but adi ene.
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Specific conpounds lbove formil a inc e t he 0010

2-bis [4-(2, § gﬁﬁ ﬁgp;ﬁgog%h}g 5- dlbronDphenyI]propane

2,2-bis[4-(2, pr opoxy) - 3, 5-
[0008]

PREFERRED EMBODIMENTS OF THE INVETNION
(A) Polyolefin resins:

The term “polyolefin resins” as used herein refers to
homo- or copolymers of an aliphatic wunsaturated
hydrocarbon monomer such as ethylene, propylene, butene,
pentene, isoprene or butadiene. Typical examples thereof
include polypropylene, polyethylene and ethylene-pro.pylene
copolymer. Polypropylene and high density polyethylene are
of particular interest.

[0009]
(B) Brominated bisphenol derivatives:

Specific compounds of the above formula include the
following.
[0010]

2,2-b1s[4-(2,3-dibromopropoxy)-3,5-
dibromophenyl]propane;

2,2-bis[4-(2,3-dibromo-2-methylpropoxy)-3,5-
dibromophenyl]propane;

Bis[4-(2,3-dibromopropoxy)-3,5-
d_ibroinophenyl]sulfone;

Bis[4-(2,3-dibromo-2-methylpropoxy)-3,5-



di bronophenyl ] propane; Bis [4-(2, 3-dibronopropoxy)-3, 5- dibronophenyl]
.sul fone; Bis [4-(2, 3-dibrono-2-nethyl propoxy)-3, 5- 4 di bronophenyl ]

sul fone; Bis[4-(2, 3-di bromopropoxy)-3,5 di bronmophenyl] sulfide; Bis [4-(2,
3-di br onp- 2- net hyl propoxy) -3, 5- di bronophenyl]sulfide; Bis [4-(2,

3-di br omopr opoxy) -3, 5- dibro nophenyl ] net hane; and

Bi s[ 4- (2, 3-di bronp- 2- net hyl propoxy) - 3, 5 di bronophenyl] nmethane. [0011]

M xture of the above conpounds nay al so be enployed. Sonme of them are
comercially available and others may be synthesized by etherifying a

correspondin ghé %gghiggh? .wth allyl chloride or nethallyl
1t 1

chlorldefol ono 5fomine to the allyl or nethallyl double

bond of the resul tg{ Iigkyé (fltg}e(;mo[ﬁolq%&%)wee @ glris(bronmophenoxy)triazines:

- 2,4,6-Trip henoxytr| €5 having u Brono  substituents on each

phenoxy groug; B?Xn?@pﬁmmg%lfﬁ‘g}’

Bis[4-(2,3-dibromo-2-methylpropoxy)-3,5-
dibromophenyl]sulfide;

Bis[4-(2,3-dibromopropoxy)-3,5-
dibromophenyllmethane; and

Bis[4-(2,3-dibromo-2-methylpropoxy)-3,5-
dibromophenyl]methane.

[0011]

Mixture of the above compounds may also be employed.
Some of them are commercially available and others may be
synthesized by etherifying a corresponding
tetrabromobisphenol with allyl chloride or Inethéllyl
chloride followed by addition of bromine to the allyl or
methallyl double bond of the resulting allyl ether.

[0012]
(C) Tris(bromophenoxy)triazines:

2,4,6-Triphenoxytriazines having up to three bromo
substituents on each phenoxy group may be employed. They
are synthesized by reacting cyanuric chloride with mono-,
di- or tribromophenol. 2,4,6-Tri1s(2,4,6-
tribromophenoxy)triazine, 2,4,6-Tr1s(2,6-
dibromophenoxy)triazine or a mixture thereof is preferable.

[0013]



are synthesized by reacting cyanuric chloride wth nono-, di- or
.tribronmophenol. 2,4,6-Tris(2,4,6- tribronophenoxy)triazine, 2,4,6-Tris(2,6-
di br onophenoxy)triazine or a m xture thereof is preferable. [0013] 5
Proportions of components (B) and (C) per 100 parts by weight of
polyolefin resin (A) are 1 to 40 parts by weight and 1 to 30 parts by

wei ght, respectively. The flame retardancy |evels depend on the conbi ned
proportions of conponents (B) and (C) in the conposition while it is
necessary for themto be present in the conposition in a certain range of

ratio in order tgalgcgef?ﬂitm% %@ég@ﬂ}geHkgc’@mnﬂmp@gpqéb@pér% by
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be present in the composition in a certain range of ratio in
order to prevent bleeding and blooming. The proportions of
components (B) and (C), however, should not be excessive
provided that a desired level of flame retardancy is achieved
because they have adverse effect on the mechanical strength
of articles fabricated from the composition. Taking these
factors into consideration, preferable proportions of
components (B) and (C) per 100 parts of polyolefin resin (A)
are 3 to 25 parts by weight and 5 to 20 parts by weight,
respectively.

[0014]

The flame retarded polyolefin resin composition of the
present invention may optionally comprise additives other
than components (B) and (C). For example, antimony
trioxide is known to enhance the flame retardancy of
halogen-containing flame retardants. The composition of the
present invention may also comprise antimony trioxide or
other auxiliary flame retardants. When used, the amount of
antimony trioxide is preferably 0.1 to 1.0 times by weight of

the combined weights of component (B) and (C).



trioxide is known to enhance the flane retardancy of hal ogen-contai ning
.flame retardants. The conposition of the present invention may al so
conprise antinony trioxide or other auxiliary flanme retardants. Wen used,
the amount of antinony trioxide is preferably 0.1 to 1.0 tinmes by weight
of the conbi ned wei ghts of conponent (B) and (C). 6 [0015] Addition of a
brom nated epoxy resin is effective to elimnate or decrease percent

bl eedi ng when conpared at the sanme |evel of addition of conmponents (B) and
(©. The brom nated epoxy resin is also effective as a heat stabilizer
during fabrig¢gpiygq step of the conposition. Wen used, the anount of

br om nat ed eony esin should be less than 20 parts by weight, preferably
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during fabrication step of the composition. When used, the
amount of brominated epoxy resin should be less than 20
parts by weight, preferably 1 to 15 parts by weight per 100
parts by weight of polyolefin resin (A).

[0016]

Copolymers of olefin and a polar group-contalning
vinyl monomer such as ethylene-(meth)acrylic acid
copolymer, ethylene-alkyl(meth)acrylate copolymer or
ethylene-vinyl acetate copolymer, and copolymers, block
copolymers in particular, of olefin and an aromatic
hydrocarbon monomer such as ethylene-styrene copolymer,
ethylene-propylene-styrene copolymer, isoprene-styrene
copolymer, ethylene-isoprene-styrene copolymer or
hydrogenated butadiene-styrene copolymer are also effective
to decrease percent bleeding when compared at the same
level of addition of components (B) and (C). These
copolymers, however, may affect the flame retardancy
because they are free of bromine content. They also affect
the strength properties of fabricated articles. Accordingly,

the amount of these copolymers, when used, should be less



hydr ogenat ed but adi ene-styrene copol yner are also effective to decrease
.percent bl eedi ng when conpared at the sane |evel of addition of conponents
(B) and (C). These copolyners, however, may affect the flame retardancy
because they are free of brom ne content. They also affect the strength
properties of fabricated articles. Accordingly, the anmount of these

copol yners, when used, should be less 7 than 50 parts by weight, preferably
3 to 30 parts by weight per 100 parts by weight of polyolefin resin (A).

[ 0017] Sinilarly, hal ogenat ed pol yol efins such as chl ori nat ed
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The flanme re yole re§in o ition I'nventi on may
conprise a va 14 of conventlonal addltlves for polyolefin resin such as
anti oxi dants, heat” st abl I | zers, UV absorbers, UV stabilizers, pignents,
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agents. Smal | propor |on s other t conponent s

(B) and (C) Wy%lt%%rl%%eagqe&llchq%agﬁed polypropylenes are also effective

to decrease percent bleeding when used less than 50 parts by
weight, preferably 3 to 30 parts by weight per 100 parts by
weight of polyolefin resin (A).

[0018]

The flame retarded polyolefin resin composition of the
invention may comprise a variety of conventional additives
for polyolefin resin such as antioxidants, heat stabilizers,
UV absorbers, UV stabilizers, pigments, fillers, lubricants,
anti-dripping agents, nucleating agénts or antistatic agents.
Small proportions of known flame retardants other than
components (B) and (C) may also be added.

[0019] |

The flame retarded polyolefin resin composition of the
present invention may be produced by the conventional
process such as by mixing the resin and various additives
and milling the mixture under heat to obtain a homogenous
compound using a machine such as twin screw extruders,
Bunbary mixer or hot rolls. Some additives may be premixed
and then added to the resin together with the remaining

additives. The resulting compound may be shaped to a



The flanme retarded polyolefin resin conposition of the present invention

. may be produced by the conventional process such as by mxing the resin
and various additives and mlling the m xture under heat to obtain a
honbgenous conpound using a machi ne such as twin. screw extruders,

Bunbary m xer or hot rolls. Some additives may be prem xed and then added
to the resin together wwth the remaining additives. The resulting conpound
may be shaped to a 8 desired article by injection nolding, hot pressing
and other shaping nmethods. [0020] EXAMPLES The follow ng exanples are

| nt ended t° fd‘é HP d b“fﬁterﬁéz %ﬁj‘{% %%%1!1 g”tﬂélﬂ“ "i‘eté*é1 QU " tdtﬁger
t her et o. par s and perc erein are wel ght un ermﬁse
i ndi cat ed. Als The following materials are used in
Exanpl es andg%%%J %a P@B% anples. [0022] (A) Polyolefin resin A-1

Pol ypr opyl en aéqnlable from Tokuyama Corp. under the nanme of TOKUYANMA
POLYPRO ME 2 8

EXAMPLES

The following examples are intended to further
illustrate the present invention without limiting thereto. All
parts and percents therein are by weight unless otherwise
indicated.
[0021]
I. Materials

The following materials are used in Examples and

Comparative Examples.
[0022]
(A) Polyolefin resin

A-1. Polypropylene available from Tokuyama Corp.
under the name of TOKUYAMA POLYPRO ME 230.

A-2. High density polyethylene available from Nippon
Polychem Co., Ltd. under the name of NOVATEC HD HJ 360.
[0023]

(B) Component

B-1. 2,2-Bis[4-(2,3-dibromopropoxy)-3,5-
dibromophenyl]propane available from Dai-Ichi Kogyo
Seiyaku Co., Ltd. under the name of PYROGUARD SR-720.

B-2. Bis[4-(2,3-dibromopropoxy)-3,5-

dibromophenyl]sulfone available from Marubishi Yuka Co.,



A-2. High density polyethylene available from N ppon Polychem Co., Ltd.
.under the nanme of NOVATEC HD HJ 360. [0023] (B) Conponent B-1.

2, 2-Bi s[4-(2, 3-di bronopropoxy) -3, 5- di bronmophenyl] propane avail able from
Dai -1 chi Kogyo Seiyaku Co., Ltd. under the nane of PYROGUARD SR-720. B-2.
Bis [4-(2, 3-dibronopropoxy)-3, 5- dibronophenyl]sul fone available from
Mar ubi shi Yuka Co., 9 Ltd. under the nanme of NONNEN PR-2. [0024] (O
Conmponent C-1. Tris(2,4,6-tribronmophenoxy)triazine available from Dai-Ichi
Kogyo Seiyaku Co., Ltd. under the nanme of PYROGUARD SR-245. C- 2.

Tris(2,6-di biq@pﬁﬁ%y)chrl CYANAL of [ﬁ)@%@}\”ﬂ&) Pt oy nat ed epoxy resin D-1.

Tet rabrom)bl Sphenol A 'epoxy resin goner avallable from Tohto Kasei Co.,
Ltd. under tz @aﬁrje of TB- 60. D2 Tetrabrom)blsphenl A epoxy resin
ol i gomer P from Tohto kasei Co., Ltd. under the nane of YDB-409.

(C) Component

C-1. Tris(2,4,6-tribromophenoxy)triazine available
from Dai-Ichi Kogyo Seiyaku Co., Ltd. under the name of
PYROGUARD SR-245.

C-2. Tris(2,6-dibromophenoxy)triazine.

[0025]
(D) Brominated epoxy resin

D-1. Tetrabromobisphenol A epoxy resin oligomer
available from Tohto Kasei Co., Ltd. under the name of TB-
60.

D-2. Tetrabromobisphenl A epoxy resin oligomer
available from Tohto kasei Co., Ltd. under the name of
YDB-409.

[0026]
(E) Olefin copolymer

E-1. Ethylene-ethyl acrylate copolymer, (ethyl acrylate
10 %) available from Nippon Unicar Co., Ltd. under the name
of NUC-6221. |

E-2. Ethylene-vinyl acetate copolymer (vinyl acetate
4.5 %) available from Sumitomo Chemical Co., Ltd. under the
name of EVATATE D4040.

E-3. Ethylene-propylene-styrene copolymer (styrene 13

%) available from Kuraray Co., Ltd. under the name of

10



[0026] (E) Aefin copolynmer E-1. Ethylene-ethyl acrylate copol yner, (ethyl
.acrylate 10 % available from N ppon Unicar Co., Ltd. under the name of
NUC- 6221. E-2. Ethylene-vinyl acetate copolyner (vinyl acetate 4.5 %

avai l abl e from Sum tomo Chem cal Co., Ltd. under the name of EVATATE
D4040. E-3. Ethyl ene-propyl ene-styrene copol yner (styrene 13 9% available
fromKuraray Co., Ltd. under the nane of 10 SEPTON 2043. [002 71 (F)

Hal ogenat ed pol yol efin Chlorinated pol yethyl ene (chlorine content 30 wt. %
avai l able from Daiso Co., Ltd. under the nane of DAl SOLAC U303. [0028]

(G Auxiliar ant Antonony trioxide available from Dai-Ichi
Kogyo Seiya lﬁ%omh{??.atf%hder t he name of PYROGUARD AN- 800(T). [0029]

(H) Antioxi d?@bzaz\;]ai | able from Ci ba Specialty Chem cals under the nane of
| RGANOX B225.

(F) Halogenated polyolefin

Chlorinated polyethylene (chlorine content 30 wt. %)
available from Daiso Co., Ltd. under the name of DAISOLAC
U303. |
[0028]
(G) Auxiliary flame retardant

Antomony trioxide available from Dai-Ichi Kogyo
Seiyaku Co., Ltd. under the name of PYROGUARD AN-
800(T).
[0029]
(H) Antioxidant available from Ciba Specialty Chemicals
under the name of IRGANOX B225.
[0030]
(I) Carbon black master batch (carbon black 50 %) available
from Tohwa Chemical Co., Ltd. under the name of DB 4008.
[0031]
(J) Hexabromocyclododecane available from Dai-Ichi Kogyo
Seiyaku Co., Ltd. under the name of PYROGUARD SR-105.
[0032]
IT. Test method

1. Fabrication of specimens

All materials were milled on hot rolls at 190C for 15

minutes and then molded into a sheet by compressing the
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[0030] (I) Carbon black master batch (carbon black 50 % available from
., Tohwa Chem cal Co., Ltd. under the nanme of DB 4008. [0031] (J)

Hexabr onocycl ododecane avail able from Dai-Ichi Kogyo Seiyaku Co., Ltd.
under the name of PYROGUARD SR-105. [0032] Il. Test nethod 1. Fabrication
of specinens Al materials were mlled on hot rolls at 190C for 15 mnutes
and then nolded into a sheet by conpressing the 11 resulting conpound at
200C for 3 mnutes using a hot press. Specinens were cut out fromthe
sheet in predeterm ned sizes. Carbon black PP Master batch was
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the composition to impart the specimen with black color so
that any bleeding can be observed visually.
[0033]

2. Flame retardancy test

The vertical flaming test according to UL-94 standard
was followed using a specimen having 127mm length, 12.7
mm width and 1.6 mm thickness.

[0034]

3. Bleeding test

A specimen of 70 x 50 x 3.2 mm size was aged at 80C
for one week. The degree of bleeding was visually observed
after aging and judged according to the following criteria.

N: Not observed; S: Slightly observes; W: Whitened
[0035]

Percent bleeding was determined by wiping the
specimen with acetone, measuring the initial weight of
specimen (Wi), aging the speciment at 80°C for one week,
wiping the aged speciment with acetone and measuring the
weight of aged specimen (Wx). Percent bleeding is calculated
by the following equation. |

% Bleeding=(Wi-Wx)/(flame retardant contents) x 100

[0036]
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for one week. The degree of bleeding was visually observed after aging and
.judged according to the following criteria. N. Not observed; S Slightly
observes; W Whitened [0035] Percent bl eeding was determ ned by w ping the
speci men with acetone, neasuring the initial weight of specinmen (W),
agi ng the specinent at 80C for one week, w ping the aged specinment with
acetone and neasuring the weight of aged specinen (W). Percent bl eeding
is calculated by the follow ng equation. % Bl eedi ng=(W-W)/ (fl ame
retardant contents) x 100 [0036] 12 The degree of bl oom ng was determ ned

by measuring the gl O&egkfefeeéﬁrﬁﬁodﬁn@ﬁgo%@lﬂe?thx%rm‘%‘do'ﬂ’sg hid&

08¢ ¢
specimen wi th acetone usrng a spectro-col ormeter Mdel ZE-'3000 sold by

Ni ppon Densh@h\é C810r LhgereARthdd! dgeg bae%%dlariﬂit&fﬁé}e W ob L RY BHECRIAT T a.
None=O E < 5.0; Yes: L E>5.0 0037] Exanples 1-12 and Conparative anpl es

R A AL SR
obt ai ned areZEE-Sé)OOéh%\md' hyali®Fon Denshoku Co., Ltd. and judged
according to the following criteria.
None=AE= 5.0; Yes: AE>5.0
[0037]
Examples 1-12 and Comparative Examples 1-2
Specimens were made from the flame retarded resin
compositions shown in Table 1 and tested for flame
retardancy and bleeding. The results obtained are also
shown in Table 2.
[0038]
Table 1

EXAMPLE

(parts by weight) 1 2 3 4 5 6

(A) Polyolefin
A—-1 100 - 100 100 100 100
A—2 - 100 - - - -
(B) Flame retardant
B—-1 10 - 10 10 11 11
B—-2 - 10 - - - -
(C) Flame retardant

C—1 4 4 - 4 5 5
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[ 0038]

. 100 -

10 11 11 B-2 -

4 -

Tabl e 1 EXAVPLE
100 100 100 100 A-
10 - - -

- (D) Brom nated epoxy resin
A efin copol yner

E- 1 - -

(parts by weight) 1 2 3456

2 -
(O

11 -

Antinony trioxide 6 6 7 7 7 7
Car bon bl ack

C—2

(D) Brominated epoxy

resin

D—-1

D—-2

(E) Olefin copolymer

E-1

E—-2

E—3

(G) Antimony trioxide

(H) Antioxidant

(I) Carbon black

master batch

[0039]

100 - - - -

Fl ame retardant C
D-1- - 4- -
EE2-----11 E
(H) Antioxidant 0.4

Table 1 (Continued)

(parts by weight)

3
0.

EXAMPLE

D

4

(A) Polyolefin A- 1

2
0.

(B) Flane retardant B-
14 4-

1 10 -

10

455 13 CG2 - -

4 0.4

11

-1

0.4

4 - - (B
(G
0.4 0.4

11

0.4

\1
o

9

10

11

12

(A) Polyolefin
A—1

A—2

(B) Flame retardant

B—-1

B—2

100 100 100

11

14

100

100

~1

100

11

(1)



master batch 5 5 5 5 5 5 [0039] Table 1 (Continued) EXAMPLE (parts by
.Weight) 7 8 9 10 11 12 (A) Polyolefin A- 1 100 100 100 100 100 100 A-2 -

- - - (B) Flame retardant B- 1 11 20 11 9 7 11 B-2 - - - - 4 - 14 (O
Flame retardant G 15520355 CG2- - - - - - (E) defin copolyner E-
1-1111- - - E 311 - - - - - (F) Halogenated polyolefin- - - - - 11

(G Antinony trioxide 7 77 7 6 7 (H Antioxidant 0.4 0.4 0.4 0.4 0.4 0.4
(I') Carbon black master batch 5 55 5 55 (J) Hexabronocyclo

(C) Flame retardant
C—-1 5 5 20 3 5 5
C—2 - — - — - -
(E) Olefin copolymer
E—-1 - 11 11 - - -
E~—3 11 - - - - -
(F) Halogenated

polyolefin — — - - — 11

=1
-1
<
-3
»
J

(G) Antimony trioxide
(H) Antioxidant 0.4 0.4 0.4 0.4 0.4 0.4
(I) Carbon black

master batch 5 5 5 5 5 5
(J) Hexabromocyclo-

dodecane - - - 1 - -
[0040]
Table 1 (Continued)

Material Comp. Example

(parts by weight) 1 2

(A) Polyolefin A-1 100 100
(B) Flame retardant B-1 14 —
(C) Flame retardant C-1 — 35
(G) Antimony trioxide 6 15
(H) Antioxidant 0.4 0.4

(I) Carbon black master batch

(@]
O



dodecane - - - 1 - -
. (parts by weight) 1 2

[ 0040] Table 1 (Continued) Materi al

(A) Polyolefin A-1 100 100

Conp. Exanpl e
(B) Flane retardant B-1

14 - (O Flanme retardant CG1 - 35
Antioxidant 0.4 0.4
EXAMPLE Iteml1 2 3456 7
V-0 V-0 Bl eeding: Visual

(Conti nued) EXAMPLE

(G Antinony trioxide 6 15

(H

(I') Carbon black master batch 5 5 15 [0041]

Table 2

Fl ame retardancy (UL-94) V-0 V-0 V-0 V-0 V-0
NNNNNNN
1.3 Bl oom ng None None None None None None None

%Bleeding 1.9 1.8 1.7 1.7 1.4 0.9
[0042] Table 2

[0041]
Table 2
EXAMPLE

Item 1 2 3 4 5 6 7
Flame retardancy
(UL-94) v-0 V-0 V-0 V-0 V-0 V-0 V-0
Bleeding:
Visual N N N N N N N
% Bleeding 1.9 1.8 1.7 1.7 1.4 0.9 1.3

Blooming

[0042]
Table 2 (Continued)

None None None None None None None

EXAMPLE

Item 8 9 10 11 12
Flame retardancy
(UL-94) V-0 V-0 V-0 V-0 V-0
Bleeding:
Visual N N N N N
% Bleeding 2.2 1.6 1.8 1.5 1.4
Blooming None None None None None
[0043]
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ltem8 9 10 11 12 Fl ane retardancy (UL-94) V-0 V-0 V-0 V-0 V-0 Bl eeding:
.Misual NNNNN %Bleeding 2.2 1.6 1.8 1.5 1.4 Bl oom ng None None None
None None [0043] 16 Table 2 (Continued) Conp. EXAMPLE Item1 2 Flane
retardancy (UL-94) V-0 V-2 Bleeding: Visual WS % Bl eeding 10.0 4. 3,

Bl oom ng Yes Yes [0044] The above results denonstrate the effect of

conbi ned use of conponents (B) and (C) for preventing bl eeding and

bl ooming in flame retarded polyolefin resin conpositions. 17 CLAIMS: 1. A
flame retarded pol yolefin resin conposition conprising:

Table 2 (Continued)
Comp. EXAMPLE

Item 1 2
Flame retardancy (UL-94) V-0 V-2
Bleeding:

Visual W S
% Bleeding 10.0 4.3,
Blooming Yes Yes
[0044]

The above results demonstrate the effect of combined
use of components (B) and (C) for preventing bleeding and

blooming in flame retarded polyolefin resin compositions.
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(A) a polyolefin resin; (B) 1 to 40 parts by weight per 100 parts of said
. pol wol efin resin of a brom nated bi sphenol ether derivative of the
formula: Br Br RR | CH2-"C CH2-0- A _ 70-CH2-c -CH2 Br Br Br Br Br Br

wherein R is hydrogen or nethyl, and Ais -C(CH3)9- SO, - , -S-, or -CH, -;
and (C) 1 to 30 parts by weight per 100 parts of said polyolefin resin of
2,4,6-tris(nmono-, di-, or tribronophenoxy)triazine. 2. The flanme retarded

pol yol efin resin conposition of Claim1 further conprising up to 20 parts
by wei ght per 100 parts of said polyolefin resin of a brom nated epoxy
resin. 3. Thef hafpgretarded polyolefin resin conposition of daim2
wher ei n sai d brom nat ed bi sphenol epoxy resin is an oligoner of

t et rabr omobi sphengl  Ayepoxy o £8i : 8 vl 8PE, &l anied RBLYRLES AN resin
conposition of daiml furtehg?t%g%%rdl -i;i%né’oug to 50 parts gy vvefJght per 100

18 1 comprising:

(A) a polyolefin resin;
(B) 1 to 40 parts by weight per 100 parts of said
polyolefin resin of a brominated bisphenol ether derivative

of the formula:

Br Br
R R
CH;—C—CH;—0 A O_CHZ—CI:—(I:HI
ﬁr l‘?»r Br Br
Br Br :

wherein R is hydrogen or methyl, and A is —-C(CH,), —,
- —S0,—, —S—,0or —CH,—; and

(C) 1 to 30 parts by weight per 100 parts of said
polyolefin resin of 2,4, 6-tris(mono-, di-, or
tribromophenoxy)triazine.

2. The flame retarded polyolefin resin composition of
Claim 1 further comprising up to 20 parts by weight per 100
parts of said polyolefin resin of a brominated epoxy resin.

3. The flame retarded polyolefin resin composition of
Claim 2 wherein said brominated bisphenol epoxy resin is an
oligomer of tetrabromobisphenol A epoxy resin.

4. The flame retarded polyolefin resin composition of

Claim 1 further comprising up to 50 parts by weight per 100

18



parts of said polyolefin resin of a copolyner of olefin and a polar

. groyp-containing vinyl nonomer or a copolyner of olefin and an aromatic
hydr ocar bon nononer or a hal ogenated pol yolefin. 5. The flane retarded
pol yol efin resin composition of Claim1l further conprising an auxiliary
flame retardant in an anount 0.1 to 1.0 tines of the conbi ned wei ghts of
said conponents (B) and (C). 6. The flanme retarded polyolefin resin
conposition of Claim5 wherein said auxiliary flanme retardant is antinony
trioxide. 7. The flame retarded pol yolefin resin conposition of any of

Gains 1-6 wy par?%%&mﬁﬁé%eéﬁg 'Ep%?ﬂ)tlgn(l@r @F}Qzll%rf‘?ﬁe&hd 3

anounts 3 t par y wei ght, respectively

per 100 partg 9t S uPoLYRt &I hMnkeVihy L %mlonomer or a copolymer of

olefin and an aromatic hydrocarbon monomer or a
halogenated polyolefin.

5. The flame retarded polyolefin resin composition of
Claim 1 further comprising an auxiliary flame retardant in
an amount 0.1 to 1.0 times of the combined weights of said
components (B) and (C).

6. The flame retarded polyolefin resin composition of
Claim 5 wherein said auxiliary flame retardant is antimony
trioxide.

7. The flame retarded polyolefin resin composition of
any of Claims 1-6 wherein said component (B) and component
(C) are present in amounts 3 to 25 parts by weight and 5 to
20 parts by weight, respectively per 100 parts of said

polyolefin resin.

19



