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DESCRIPTION

.

FLAME-RETARDANT THERMOPLASTIC RESIN COMPOSITION

Background of the Invention

ARC064S -~ ¢
|Pose copyl

The present invention relates to a flame-

retardant resin composition having excellent
thermal stability and 1light resistance and an
extremely low adhesion to metals and free from the
formation of a black_extraneous'matter.
Prior Art | |

Styrene resins having excellent mechanical
properties , moldabiiity and appearance are used for
various .purposes, particularly they are used as
materials for household appliances and housing of
OA (office automation machine) equipments. In
these fields, flame retardancy 1is demanded.for
reducing;damage-caused by fire, and an excellent
light resistance is also demanded for reducing
discoloration caused by being exposed to the light
in a room for a long time.

On the other hand, as newmolding techniques such

" as a hot-runner molding technique are developed, a

higher quality is required of the resin material,
and the resinmaterial as free fromdefectivemolding
as possible is demanded. In particular, in the hot

runner molding technique wherein the molten resin
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.is-.resi‘aent in a .hot tip, the resultant moldings are
inclined to have defects suéh as discoloration and
formation of burn marks more severe than those of
products of é conventional cold runner molding
téchnique. Under these circumstances, a resin
material havingahigh thermal stability is demanded.
Particularly, rasin materials which were made
flame~-retardant are inclined to have a poor thermal
stability.

Recently, halogenated epoxy oligomers became
being used as flame retardants, taking advantage of
the balance between their ficwability and impact
resistance,aswellaslightresistanceandalsofrom
the viewpoint of environmental protection. The
halogenated epoxy oligomers are rouéhly classified
into two groups, i._é. a group having a terminal epoxy
group (unsealded type) and the other group having
the terminal epéxy group to which tribromophenol was
- added to open the ring thereof (sealed type).

However, when the halogenated epoxy ocligomer of
the unsealded type is used, it sticks .to metal parts
such as a screw and barrel in the molding machine
during the molding to cause defects such as the
formation of an extraneous matter, even though the
light resistance and thermal stability are
excellent,.

JP-A 1-101350 proposes a technique for solving
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the above-described problem_ by addin'g 0.1 to 10 parts

by weight of a basic inorganic compound such as
hydrotalcite, and JP-A 6~93158 proposes a technique
for improving the thermal stability by'adding a
specified =zeoclite. - However, even though the
thermal stability is improved by these.techniques,
the reduction in the impact resistance 1is
unavoidable,sincethesubsﬁanceaddedisintheform
of granules and, in addition, the problem of the
adhesion to the metals cannot be solved by them.

On the other hand, when the halogenated epoxy
oligomer of the sealded type is used, the light
resistance of the resultant product is seriouslylow,
thougﬁ the defects such as the adhesion to the metal
or reduction in the thermal stability caused when
that of_the unsealded type is used are scarcely
caused.

Thus; it is now ihpossible to obtain a
flame-retardant resin material having excellent
thermal stability and light resistance and a low
adhesion to metals and free f;om the formation of
a black extraneous matter by using the halogenated
epoxy oligomer as the flame retardant.

Summary of the Invention

After intensive investigations, the in?entors

have solved the above-described problem in the prior

art by incorporating a basic inorganic compound
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soiublg in a solvent .into a flame-retardant resin
-comprising a thermoplastic styrené resin and a
halogenated epoxy f_lame—fetardant having a termin;l
epoxy group, and have completed a flame-~retardant
resin composition having excellent thermal
stability and light resistance and a low adhesion
to metals and free from the formation of a black
extraneous matter.

Definition of the Invention

> The invention provides a flame-retardant thermopiastic
resin composition comprising a resin composition (C) composed
of 60 to 98% by weight of a thermoplastic resin (A) selected
from the group consisting of a rubber-reinforced resin (A-1)
obtained by polymerizing a 'monomer component which is an
aromatic vinyl monomer or a combination of the aromatic vinyl
monomer with another monomei' copolymerizable with this monomer
in the presence of a rubber polymer énd a mixture of the
rubber-reinforced resin (A-1) and a polymer {A-2) of an aromatic
vinyl monomer or a comb_ination of the arcmatic vinyl rhonomer
with another xﬁonomer copolymerizable with this monomer and 40
to 2% by weight of a halogenated epoxy resin (B) having a terminal
epoxy group (s) and represented by the following general formula

(1) :

X; CHy X Xi CH3 Yi
R—[O —@—c::—@—o-cnz- lcn-cxit};lo——@— {:‘@— OR
 CH OH CH3 -

(1)
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wherein X represénts a halogen atom, n
represents anintegerofatleast 0, i represents
an integer in the range of 1 to 4,

and R represents:

Y: "'CHz'CH"CHz and/or
N/
0
Y': hydrogen atom or -CH;-CH-CH;-O-R'

OH
(R' being a phenyl group which may be substituted with a

lower alkyl group and/or haloéen atom, and the amount of

Y being 1G0 to 40 molar % based on R)
and 1 to 1,000 ppm, based on (C), of a basic inorganic compound
(D) soluble in a solvent.

It is preferable that the basic inorganic compound (D) is
a substance being soluble in water. |

A preferable composition comprises 70 to 98 percent by
weight of (A), 30 to 2 percent by weight of (B) and 1 to 800
ppm of (D). Another one comprises 75 t§ 97 percent by weight
of (A), 257to 3 percent by weight of (B) and 10 to 500 ppm of
{D) .

It is preferable that the basic inorganic compound (D) is
selected from the group consisting of sodium hydroxide,
potassium hydroxide, sodium carbonate, potassium carbonate,
sodium hydrogencarbonate and potassium hydrogencarbonate.

The invention in addition provides a process for producing
the composition asﬂdéfined above, which comprises the steps of

dissolving a basic inorganic compound (D) in a solvent and mixing
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the obtained solution with the resin composition (C). The

solvent is preferably water.
Detailed description

The concrete description on the present
invention will be made below.

The thermoplastic resin (A) used in the present
invention 1is a rubber-reinforced resin (A-1)
obtained by graft~-polymerizing a monomer component
which 1is an aromatic vinyl monomer (b) or a
combination of the aromatic vinyl monomer (b) with
another monomer (é) copolymerizable with this
monomer (b) in the presence of a rubbery polymer (a)
or a mixture obtained by blehding the
‘rubber-~reinforced resin (A-1) with a polymer (A-2)
obtained by polymerizing the monomer component.
The.proportion of the rubber—r.einforced resin (A-1)
to the polymé? (A-2), 1i.e. (A-1)/(A-2), is
preferahly in the range of 100/0 to 5/95.

The rubbery polymers (a) used in the present

invention include, for example, polybutadienes,

polyisoprenes, styrene/butadiene copolymers,
ethylene/a-oclefin copolymeré,
ethylene/a-olefin/polyene copolymers, acrylic

rubbers, siliéone rubbers, styrene/butadiene block
copolymers, hydrogenated styrene/butadiene block
copolymers and hydrogenated butadiene copolymers.

These rubbery polymers (a) are used either singly
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or in the form of a mixture of two or more of them.
The amount of the rubbery polymer (a) is
preferably 10 to 70%.bysﬁeight, still preferably 10
to 65% Hy weight and partiéularly preferably 15 to
 65% by weight, based on the component (A-1). When
thé amount of the rubbery polymer (a) is less than
10% by weight, the impaci; resistance is insufficient
and, on the contrary, whén it is more than 70%Iby
weight, the rigidity is insufficient. |
The aromatic vinyl monomers (b) include, for
-example,styréne,t—butylstyrene,a—methylstyrene,
p-methylstyrene and divinylbenzene. In them,
styrene and a-methylstyrene are preferred. These
aromatic vinyl monomers are used either singly or
in the form of a mixture of two or more of them.
The amount of the.aromatic vinyl monomer (b)
contained in the component (A-1l) is preferably 30
to 90% by.weight, still preferably 35 to 80% by weight
and particularly preferably 35 to B5% by weight.
The amount of this monomer (b) in the component (A-2)
is preferably 50 to 100% by weight, still preferably
60 to 100% by weight and particularlylpfeferably 70
to 100% by weight.
The monohers {c) copolymerizable with other
aromatic vinyl monomers (b) include cyanized vinyl
monomers such as acrylonitrile and

methacrylonitrile; acrylic esters such as methyl
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écfylaﬁ;, 'ethyl acrylate and butyl acrylate;
methacrylic esters such as methyl methacrylate,
ethyi methacrylate and . butyl methacrylate;
unsaturated acid anhydrides such .ﬁs maleic
anhydride; unsaturated acids such as acrylic acid
and methacrylic acid; and unsaturated dicarboxyl
imides such as maleimidé, N-phenylmaleimide and
N—methylmaleimide. These monomers are used either
singly or in the form of a mixture of two or more
of them. The amount ch the copolymerizable monomer
in the component (A-1l) is preferably not larger than
50% by weight, still preferably not larger than 40%
by weight and particularly preferably not larger
than 30% by weight, and that in the component (A-2)
is preferably not larger than 50% by weight, still
preferably not larger than 40% by weight and
particularly preferably not larger than 30% by
weight. -

The component (A) can be produced by a known
polymerization method such as emulsion
polymerization, suspension polymerization,
solution polymerization. or bulk polymerization
processwithoutanyparticuiarlimitation. In them,
the emulsion polymerization is preferred from the
viewpoint of the blending operativity and extrusion
operativity. The emulsion polymerization process

wherein the solidification is conducted with an acid
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coggulition methpds is still preferred.

The halogenated epoxy resins (B) used in the
presént invention are represented by the above
general formula (1). The halogen a;‘:om X in the
component (B) is brominé, chlorine or the like. To
obtain a high flame-retarding effect, bromine is
preferred. i which is an integer in the range of
1 to 4 is preferably 2.

The terminal.group R in the component (B) is the

following ¥ and/or Y':

Y: -CH,-CH-CH, ,
N/
Y. hydrogen atom or -CH,-CH-CH,-O-R'

|

OH
(R'" beingaphenyl groupwhichmaybe substituted

with a lower alkyl group and/or hélégen atom.)

As for theratioof Y toY', supposing R=Y+Y'=100
molar %, the relative amount of Y is 100 to 40 molar %,
preferabﬁy 100 to 45 molar % and still preferably
100 teo 50 moiar %. When Y is below 40 mola£ % based
on R, the light'resistance of the final composition
is seriously lowered.

The ﬁolecular weight of the component (B) is
preferably 1,300 to 50,000, When it is below 1,300,
the heat resistance of the final composition is

insufficient and, on the contrary, when it is

increased to above 50,000, the flowability is
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decreas;d,

As for the relative amounts of the styrene reslin
{A) énd the flame-retarding component (B) in the
flame-retardant resin composition of the.present
invention, the amount of the component (A) is 60 to
98% by weight, preferably 70 to 98% by weight and
still preferably 75 to 97% by weight, and.that of
the component (B) is 40 to 2% by weight, preferably
30 to 2% by weight and still preferably 25 to 3% by
weight with the proviso that the component (A) +
component (B) is 100% by weight. When the relative
amount of the component (B) is l1ess than 2% by weight,
the sufficient flame retardancy cannot be realized.
On the contrary, when the.rélative amount of the
component (B) is more than 40% by weight, the impact
resistance of the flame-retardant resin cc_mpositiori'
is lowered.

The basic inorganic compound (D) used in the
present inventionis a substance solubleina solvent.
The solvents usable herein are pure solvents usually
available on themarket such as water; alcohols, e.qg.
methanol and ethanol; ketones, e.g. acetone and
methyl ethyl ketone; and halogenated hydrocarbons,
e.g. chloroformand methylene chloride. Theydo not
include solutions such as an aqueous sulfuric acid
solution, sodium chloride solution or a mixture of

two or more solvents. The expréssion "a substance
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is‘solﬁble in a solvent" indicates that at least 1
g of the substance is soluble in 100 g of the solvent.
Although a substance soluble in any of the
above-described sqlvents is usable in the presenﬁ
inventiqn, a water-soluble substance is preferred
from the viewpoint of the easiness. When the basic
inorganic compound (D) has such é solubility that
only less than 1 g thereof is soluble in 100 g of
the solvent, the impact resistance and thermal
stability of the final composition are poor and the
formationofb&ackextranequsmatterisunavoidable.

The basic inorganic compounds usable in the
present invention are not particularly limited so
far as they exhibit basicity against HCl. They
include, for example, hydroxides such as lithium
hydroxide, sodium hydroxide, potassium hydroxide,
cesium hydroxide, rubidium hydroxide, strontium
hydrbxi@e and barium hydroxide; oxides such as
potassium oxide, cesium oxide, rubidium oxide,
magnesium oxide, calcium oxide, barium oxide and
strontiumoxide;carbbnatessuchassodiumcarbonate,
potassium carbonate, cesium carbonate and magnesium
carbonate; hydrogencarbonates such as lithium
hydrogencarbonate, sodium hydrogencarbonate and
potassium hydrogencarbonaté; tetraborates such as
sodium tetraborate (sodium tetraborate

decahydrate; borax) and potassium tetraborate;
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metaborates such as sodium metaborate and potassium

metaborate; metaphosphates such as sodium
metaphosphate and potassium  metaphosphate;
monothiophoSphates ' such as sodium

mqnothiophosphateandpotassiummonothiophosphate;
imidobisphosphates such as _ sodium
imidobisphbsphateandpotassiumimidobisphosphate;
inorganic bases such as hydroxides and oxides of
metallic elements, e.g. alkali metals including
lithium, sodium, potassium, rubidium andICESium,
alkalineearthmetalsinciudingmagnesium,calcium,
strontium and barium, and the Group 3 elements
including aluminum; carbonates, hydrogencarbonates,
boraﬁes sﬁch aé tetraborates and metaborates,
phosphates such’ as monothicophosphates and
imidobis(phosphates) of thesemetallic elements and
ammonium; and inorganic basic salts comprising a
weak acid and a stfong base. |

In these compounds, the alkali metal and
alkaline earthmetal hydroxides, oxides, carbonates
and hydrogencarbonates are preferréd.

The amount of the basic inorganic compound (D)
is 1 to 1,000 ppm, preferably 1 to 800 ppm and still
prefefably. 10 to 500 ppm, based on the resin
composition (C). When the_amount of the component
(D) is larger than 1,000 bpm based on the resin

composition (C), the adhesion tometals is increased
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and, oﬁ.the contrary, when it is less th#n 1l ppm,
the formation of the black extranecus matter 1is
unavoidable and the thermal stability cannot.be
attained.

The basic inorganic compound (D) used in the
present invention is  incorporated into the
compositioﬁ preferably by preparing a solution of
the basic inorganic compound and then incorporating
the obtained additive solutioninto the composition.
The solvents usable herein include water; alcohols
such asmethanol and ethanol; ketones such as acetone
and methyl ethyl ketone; and halogenated
hydrocarbons such as chloroform and methylene
chloride. The solvents are not particularly
limited so far as the basic compounds are soluble
therein.

The basic inorganic compound (D) used in the
present . invention is incorporated into the
composition preferably by preparing an agueous
solution of the basic inorganic compound in the
solvent and then incorporating the obtained agqueéous
additive solution into the composition..

The incorporation of the basic compound by
preparing the additive sclution is more desirable
than the direct incorporation of the basic inorganic
compound, since the dispersibility of the basic

compound is axcellent and the possibility of the
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reduction in the impact resistance is reduced in the
former.

The method for the incorporation of the basic
compound is also not limited. This compound can be
incorporated in the form gf a blend thereof with
other components or it can be_incorpqrated in the
course of the extrusion/kneading.

The flame-retardant thermoplastic resin
composition of the present invention caﬁ contain
otherflame—retardantsandadditives,ifnecessary,
so far as the cbject of the invention is not damaged.

Exambles of other flame retardants include
halogen flame retardants such_ as
tetrabromobisphenol A  and derivatives thereof,
tetrabromophthalic anhydride, brominated diphenyl
-ethers, brominated polycarbonate oligomers and
terminal-modified products thereof, brominated
(dibrom@: or tribromo—)polystyrenes, brominated
polyphenylene ethers and trisdibromophenyl
phosphate; organophosphorus flame retardants such
as triphenyl phosphate and triphenyl phosphite; and
triazine flame retardants. These flame retardants
may be used either singly or in the form of a mixture
of two or more of them. The amount of these flame
retardants is desirably not larger than 40 parts by
weight Ffor 100 parts by weight of the resin

composition (C).
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" a flame—retarding assistant is usable for the
pufpose of improving the fiame—retarding effect of
the flame-retardant component. Examples of the
‘flame-retarding  assistants _ _' include
antimony-containing compounds such as aqtimony
trioxide, antimony  tetraoxide, (colloidal)
antimonypeﬁtoxide,sodiumantimonate,andantimony
phosphate; and metal oxides such as zinc stannate.
In these compounds, the antimony flame?retarding
assistants are preferred, and amtimony trioxide is
particularly preferred. The amount of the
flame-retarding assistant is desirably not larger
than 15 parts by weight for 100 parts by weight of
the resin composition (C).

The flame-retardant thermoplastic resin
composition may contain another additive for
imparting dripping resiétance thereto. The
additives include halogenated polyolefins such as
a chlorinated polyethylene, polyvinyl chloride and
polytetrafluoroethylene; silicone compounds such
as a polydimethylsiloxane, a silicone rubber and a
graft polymer obtained by graft-polymérizing'the
silicone rubber with a resin component;
polyphenylene oxides; and phenolic resins. The
amount of this additive is desirably not larger than
10 parts by weight for 100 parts by weight.of the

resin composition (C).
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The flame-retardant thermoplastic resin
composition of the present invention may further
contain fillers such as glaés fibers, carbon fibers,
glass beads, tale, mica and kaolin, and well;known
additives_ such as a coupling agent, an antioxidant,
a plasticizer, a._colorant, lubi:icant, an antistatic
agent and an antibacterial agent. The amount of
such an additive is desirably not iarger than 100
parts by weight for 100 parts by weight of the resin
composition (C).

The flame-retardant thermoplastic resin
composition of the present invention may be blended
with another polymer éuch ‘as a bolyethylene,
polypropylene, polyphenylene ether, polyamide,
polyester} polycarbonate, | * polysulfon,
polyvinylidene fluoride, polyester elastomer or
polyamide elastomer depending on the demanded
properties. The amount of such a polymer is
desirably not larger than 100 parts by weight for
100 parts by weight of the resin_composition (c).

The flame-retardant thermoplastic resin
composition of the present invention is obtained by
kneading those components using various extruders,
a Banburymixer, a kneader or a roll. The components
can be kneaded at once or by a multi-stage addition
method.

The flame~retardant thermoplastic resin
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co;pos{tion of the present invention thus obtaiﬁed
can be molded by, for example, injection molding,
sheet-extrusion molding, vacuuh molding or.
'expansioh molding method to form various moldings.
Technical Advantages

The -flame-retardant thermoplastic resin
composition of the present invention has an
extremely low adhesion to metals and excellent
thérmal stability and light resistance and is free
from the formation of. black extraneous matter. The
flame-rétardant thermoplastic resin composition of
the present invention has an extremely high
industrial value and is thus industrially very
useful, since the rate of the defectives including
the formation of black extraneocous matter and
discoloration in the molding steps can be reduced
and the composition is a resin material suitable for
use as amgaterial for products, of whichonlyaslight
change in color tone after the use for a long period
of time i1s required, such as hoﬁsehold appliances
and OA eguipments.
Examples

The following Examples will further illustrate.
the present invention, which by no means limit the
invention. Jn1theExamplgs,parts,percentagésand
ppm ara given by weighﬁ.l

Components of flame-retardant resin compositions
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us;d in Examples and Comparative Examples:
[Pfccess for preparing rubber-reinforced resin
(A-1)1
Monomeric components were polymérized in the
presence of a rubbery polymer given in Table 1. The
rubbery polymér content of the obtained rubber-
reinforced resin and the ratio of the components
constituting the matrix are given in Table 1. A
rubber~reinforced resin (A-1) -1 was obtained by the
well~known emulsion polymerization followed by the
coagulation with sulfuric acid. A
rubber-reinforced resin (A~1)-2 was ocbtained by the
well-known bulk polymerization.
Table 1

Rubber-reinforded resin (A-=1)

Symbol Rubbery polymer Matrix:
variety content | monomer component { polymeriza
(%) -tion ratio

(A-1)-1 | pélybutadiene 40 styrene/acrylonitrile 75125
(A-1)-2 | polybutadiene 20 styrene 100

[Process for preparing polymer (A-2)]

Polymer (A-2) was prepared from the monomer
components used in a ratio given in Table 2. Polymer
(A-2)~1 was prepared by the known solution
polymerization method and polymer (A-2)-2 was

prepared by the known bulk polymérization method.
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Table 2

Polymer (A-2)

Symbol Monomer component Polymerization
ratio

(A-2)-1 | styrene/acrylonitrile |. 75/25

(A-2)-2 étyrene 100

(Preparation of halogenated epoxy flame~retardant]:
Commercially available flame retardants given

in Table 3 were used.

Table 3

Halogenated epoxy resin (B)

'| Sealing rate
| Symbol Variety of :t;x::;nal M;:;zltar Grade**
' group* (%) |
B-1 |terminal unsealed 0 1600 EP-16
B-2 terminal unsealed 0 3000 EP-30
B-3 terminal sealed 100 2000 EC-20

* sealed with tribromophencl

** products of Dainippon Ink & Chemicals, Inc.

[Preparation of antimony trioxide]

ATOX-S (a product of The Nippon Mining &
Concentrating Co., Ltd.) was used.
[Preparation of basic compound]

An aqueous solution of a basic compound given
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in Table 4 or the basic compound per se was used.

Table 4

Basic inorganic compound (D)

Symbol Variety Addition method
D-1 sodium hydroxide { added in the form of 4% aqueous
"solution
D-2 soedium . | added in the form of 4% aqueous
hydrogencarbonate solution
D-3 | sodium carbonate added in the form of 4% aqueous
solution
D-4 A-type synthetic direct addition
zeolite (Ca-type)

Examples 1 tol6 and Comparative Examples 1 to 5
The components each in an amount given in Tables
5 and 6 were measured and mixed together in a Henschel
mixer for 3 minutes. The mixture was melt-extruded
and granylated_with a 50 mm twin-screw extruder at
a cylinder temperature of 180 to 210°C to obtain test
pellets. The pellets were dried at B0°C for 3 h and
then injecﬁion—molded at a cylinder temperature of
210°C and mold temperature of 50°C to obtain test
pieces. The results of the evaluation of the test
pieces.are shown in Tables 5 and 6. The evaluation
methods were as described below.
<Heat-stable coloring and gelation tests>

70 g of the pellets were kneaded at 100 rpm in
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a labo-plasto mill kept at 270°C. The hue of the
kneaded prodﬁct was macroscopically observed and a
change in the torque in the torque chart were
examined.
Criteria of heat-stable coloring:
O: slight coloring
A : considerable coloring
X : serious colofing
Criteria of gelation:
| O: Elevationintmrquewaﬁonlyslightand
the gelation was scarcely recognized.
A : The torque elevation and the gelation
were recognized.
X : The torque elevation and the gelation
were serious.
<Adhesion to metal>
The pellets were spread on a 50 pm stainless
steel sheet. A 50 mm polyimide film was placed
thereon, and the whole was hot-pressed at 230‘C for
30 minutes. The product was placed in a constant
temperature bath kept at 180°C, and the tensile test
was conducted by fixing a stainless steel sheet at
one of fixtures of a tensile tester in the tank and
the polyimide film at the other fixture thereof to
conduct the tensile test. In this test, .the
polyimide film was turned up at 1&0‘ from the

adhesion surface and pulled. The adhesion to the
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metal was judged from the state of the addition of
the resin to the stainless steel sheet.
Criteria of adhesion:
O: The polyimide film adhered to the
sta;nleSS steel sheet.
X : No adhesion.
<Falling weight impact test>
Flat plates (thickness: 2.4 mm, 55 © 80 mm) were
prepéred and then testedwitha falling weight impact
tester. The falling rate was 2.4 m/sec. The unit
was (kgxcm).
<Light resistance>
Flat plates (thickness: 2.4 mm, 55 ° 80 mm) were
prepared and then the light resistance test of them
was conducted with a xenon arc weather meter for 300
h. The degree of disc.oloration was determined with
a color;differénce meter to determine the color
difference (A E).
Criteri;:
O: AE < 5
A: 5= AE =5 10

X: AE > 10



Table 5

Item Comp. Ex. Ex. 1 Ex. 2 Ex. 3 Comp. Ex, | Comp. Ex. Ex. 4 .
1 2 3
rubber-reinforced resin _
(A-1)-1 35 35 35 35 35 35 35
polymer '
‘omponent (A-2)-1 50 50 50 50 50 50 50
epoxy halide _ '

' B-1 ‘15 15 15 15 15 15 15
antimony trioxide .5 5 5 5 5 - -
basic inorganic compound _

(amount as solid matter) - 100ppm | 20ppm 500"‘"_“ 2000ppm - 100ppm

D-1

heat-stable coloring o o O o o

gelation o o O o o
rti adhesion to metal O O O X O

‘roperties
- | falling weight impact strength 150 150 150 150 130 200 _ _ 200
light resistance (A E) O O O o o _ O O
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Table &
Ex.5 | Ex.6 | Comp. | Comp.
Item Ex. 4 Ex. 5
rubber-reinforced . _ )
resin : : 35 35 35 35
(A-1)-1
t | polymer
Component | poly (A-2)-1 50 50 50 s0
epoxy halide
P yB_l 15 15 15 15
anthnony trioxide S 5 5 5
basic inorganic
compound (amount
as solid matter)
D-2 200ppm
D-3 100ppm
D-4 200ppm | 1.0part
heat-stable coloring O O X O
gelation O O X O
P . adhesion to metal o O X O
roperties
falling weight . .
impact strength 150 150 130 40
light resistance
& o o o o

(A E)

In Comparative Examples 1 and 3 wherein no basic

substance was added, the adhesion to the metal was

high and the thermal stability was low.

In Examples 1 to 6 wherein the basic substance

was added, the obtained compositions had excellent

thermal

stability,

impact resistance and light

resistance as well as a low adhesion to the metal.

In Comparative Example 2 wherein 2,000 ppm of
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so;iium :hydroxide Wwds used, the adhesiorn to the metal
was very high.

In Cémparative Examples 4 and 5§ ﬁherein the
synthetic zeolite was used, the properties were not
improved at all by the addition of about 200 ppm
thereof. Even when 1.0 part of the synthetic
Zeolitewasadded,theproperties,excludingthermal
stability, were not significantly improved and the
impact resistance was lowered.

Examples 7 and 8 and Comparative Example 6

The same procedure as that of Example 1 was
repeated except that the styrene resins (A~-1)-2 and
(A-2) -2 were used in Example 7, that the epoxy halide
B-2 was used in Example 8 and that the epoxy halide
B-3 of the sealed terminal type was used in
Comparative Example 6. The results are.given'in

Tabie 7.
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Table 7
Ex.7 | Ex.8 Comp.
Item Ex.
6
rubber-reinforced
resin :
(A-1)-1 35 35
Component (A-1)-2 50
polymer

(A-2)-1 50 50

(A-2)-2 35
epoxy halide

B-1 15

B-2 15

B-3 15
antimony trioxide 5 5 5
basic inorganic
compound (amount
as solid matter)

D-1 100ppm | 100ppm |{ 100ppm
heat-stable coloring o O @)
gelation O O @

P . adhesion to metal O O O
roperties
falli ight
alling weig 100 130 (50
impact strength
“ light resistance
’ O O X

(A E)

When B-3

(sealed type)

was used,

the light

resistance was low (Comparative Example 6).
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Cl;ims:
1. A flame-retardant the.fmoplastic resin composition.
comprising:

a resin compositioﬁ' (C) composed of:

60 to 98% by weight of a thermo_plastic resin (A) selected
from the group consisting of: |

- a mbber-reinforéed‘ resin (A-1) obtained by polymerizing a

monomer - component which is an aromatic vinyl monomer or a
combination of thé aromatic vinyl monomer with another monomer
copolymerizable with this monomer in the presence of a rubber
polymer and

a mixture of the rubber-reinforced resin (A-1) and a polymer
(A-2) of an aromatic vinyl monomer or a combination of the
arcomatic vinyl_ monomer with another monomer copolymerizable
with this monomer and

40 to 2% by weight of a halogenated epoxy resin (Bf having
a terminal epoxy gr"oup (s) and represented by the following

general formula (1):

- LBt 0L

(1)

wherein X represents a halogen atom, n represents an

integer of at least 0, i represents an integer in the range

~of 1 to 4, and R represents:

Y: ~-CH,~CH-CH, and/or
N/
— 0 THIS SHEET HAS BEEN
Been Replaced o -\REPLA_CED._ _

i,




m

- wEs I

~28-
* Y': hydrogen atom or -CH;-CH-CH,-O-R'

OH
(R' being a phenyl grcﬁp which may be substituted

with a lower alkyl group and/or halogen atom, and
the amount of Y being 100 to 40 molar % based on R)
and 1 to 1;,000 ppm, based on (C), of a basic inorganic¢ compound
(D) soluble in a solvent.
2. The composition as claimed in Claim 1, in which the basic
inorganic cor-npound (D) is a substance being soluble in water.
3. The composition as claimed in Claim 1, comprising 70 to 98
percent by weight of (A), 30 to 2 percent by weight of (B) and
1 to 800 ppm of (D).
4. The composition as claimed in Claim 1, comprising 75 to 97
percent by weight of (A), 25 to 3 percent by weight of (B) and
10 to 500 ppm of (D).
5. The composition as claimed in Claim 1, in which the basic
inorganic compound (D) is selected from the group consisting
of sodium hydroxide, potassium hydroxide, sodium carbonate,
potassium ~carbonate, sodium hydrogencarbonate aﬁd potassium
hydrogencarbonate.
6. A process for producing the ébxltxposition as defined in Claim
1, which comprises the steps of dissolving a basic inorganic
compound (D) in a solvent and mixing the obtained solution with
the resin composition (C).
7. The process as claimed in Claim 6, in which the solvent is
water.

8. The process as claimed in Claim 6, in which the basic

Sor
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inérganfE compound (D) is selected from the group consisting
of sodium hydroxide, potassium hydroxide, sodium carbonate,

potassium carbonate, sodium hydrogéncarbonéte and potassium

hydrogencarbonate.
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