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DESCRI PTI ON FLAME- RETARDANT THERMOPLASTI C RESI N COVPCSI Tl ON
Background of the Invention The present invention relates to a
retardant resin conposition having excellent thernal stability and
resi stance and an extrenely | ow adhesion to netals and free fromt
formati on of a black extraneous matter. Prior Art Styrene res
havi ng excel | ent mechani cal properties, noldability and appearance
vari ous¥pur poses, papEscRaEYyIdNey are used as nmaterials for.
househol d appl i ances and housing of OA (office automation nmachi ne)
equi pnent s. In these fields, flame retardancy is demanded for reducing
damage caused by fire, and an excellent |ight resistance is also demanded
for reduci PQAMES®H DARD AMNTCABERMOP DRSITH X RESRINt CAMBOISIIGHIONi n a room
for along tine,
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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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On the ot her hand, as new nol ding techniques such as a hot-runner nol di ng
techni que are developed, a higher quality is required of the resin

material, and the resin material as free fromdefective nolding as
possi ble is demanded. In particular, in the hot runner nolding technique
wherein the nolten resin Is resjdent in a hot tip, the resultant

mol dings are. inclined to have defects suth as discoloration and formation

of burn nailss rey £daemerin tilafb{;h@;sﬁ,ofthé_)rﬁ)él_yﬁuaza)ﬁ'tamﬁ(lrd/fﬁ_t;isoaa-b col d
runner nol'ding technique. - Under these circunstances, a resin nmaterial

having a higlelhsedhltsthliid tde e cdaibgdet afadisadbbbutief andterials
whi ch were nmade flanme-retardant are inclined to have a poor thernal

stability. formaBecantby¥, tintAgmailed eRy 6ldweper xgaathodai BF used as
flame retardants, taking advantage of the balance between their
flowabilitprarducmsachbt r asi gbaleén tdsonglll a2 ld ghunasist aiweanda so from
t he vi ewpoi nt of environnental protection. The hal ogenated epoxy oligoners
are roughl gedtassghieed 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



into two groups, i.e. a group having a term nal epoxy group (unseal ded
type) and the other group having the term nal epoxy group to which

tri bronophenol was added to open the ring thereof (sealed type).

However, when the hal ogenat ed epoxy oligoner of - the unseal ded type is
used, it sticks to nmetal parts such as a screw and barrel in the nolding
machi ne during the nDIdlng to cause defedts such as the fornmation of an
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specified =zeoclite. _ However, even though the '
thermal stability is improved by these.tgchniques,
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



of granules and, in addition, the problemof the adhesion to the netals
cannot be solved by them - On the other hand, when the hal ogenat ed
epoxy oligoner of the sealded type is used, the light resistance of the
resultant product is seriously low, though the-defects such as the
adhesion to the nmetal or reduction in the thermal stability caused when
that of the unseal ded type is used are scatcely caused. Thus, it is

‘now i npossiBh&B PeokirRi & 8o 1f+8AR Ik RbdaNt £ I 8fid- PRI+ @k nftavi 89 igxcel | ent
thermal stability and |ight resistance and a | ow adhesion to netals and

free from&Bag»L BRINPN Of tie PhdGl gxividReqeyiRid&r My sis Nanldiea
hal ogenat ed epoxy oligoner as the flame retardant. Summary of the

I nvention halogd¥hartddleans ke £ilnmra t-ixdat 4 @@ n £ ea YAV EOES rifiB g 150! ved
t he above-described problemin the prior art by incorporating a basic

i norgani c €8BRAHNEroup, and AV Eohp 1% selvants 1 ah@ aréltaned s atear dant
e 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)



conprising a thernoplastic styrene resin and a halogenated epoxy
f{ame-retardant having a term nal epoxy group, and have conpleted a
flame-retardant resin conposi tion having excellent t her mal
stability and light resistance and a | ow adhesion to netals and free from
the formation of a black extraneous matt?r_. Definition of the Invention
The invention provides a flane-retardant thernoplastic resin conposition
conprising a reashax(mnnosutl o g} es@mposed a of hall 6 9e%B8% Hyowei ghh of a

t hermopl astic resin (A) selected fromthe group consisting of a

rubber -rei nf or cedprress an(ts an ialadaedo bya pdlyast @i, NY rae pra8RAT t gonponent
which is an aromatic vinyl nononmer or a conbination of the aronmatic vinyl
nononmer W th anothém tegener iaopohgnerargll o fM Lh 4di 8 ,nononer in the
presence of a rubber polyner and a m xture of the rubber-reinforced resin
(A-1) and a polyndr I(Arépmésarmtas omati ¢ vinyl nononer or a conbination of

the aromatic vinyl norrer t her rrg oner copol ymeri zable with this
nmonormer and 40 to 2% by vvel’gh 2 hal? (o]0] dted epoxy resin (B) having a
term nal epoxy group (s) and r p/esent ed by the follow ng general formula
(1): [err] :
: Y': hydrogen atom or —CHg-CiH—_CHz—O—R'
OH

(R' being a phenyl group which may be substituted with a
lower alkyl group and/or halogén 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 as‘, defined above, which comprises the steps of

dissolving a basic inorganic compound (D) in a solvent and mixing



wherei'n X represents a hal ogen atom n " represents an integer of at
least 0, i represents an integer in the range of 1 to 4, and R
represents: [err] (R[err] being a phenyl group which may be
substituted with a | ower al kyl group and/ or hal ogen atom and the

amount of
based on (

Y being 100 to 40 nolar %based on R} and 1 to 1,000 ppm

C) ,- of a,basic inorganic compound (D) soluble in a solvent

I't is prefé&habbbtahaedt belbason iwhth g&hec resimoonpéBitisn #CEuUbsThace

being soluble in water.

A preferable conposition conprises 70 to 98

per cent bysolrenhtisfpXefermily ovateper cent by weight of (B) and 1 to 800

ppm of (D).

3 percent

Anot her one conprises 75 to 97 percent by weight of (A,
Py vl §letd ofles®r dipdt ildnt o 500 ppm of (D). It is pref

that the basic inorganic conmpound (D) is selected fromthe group
consi sting of sS@Qm1nwn@mem§ fetsassiprhhgdr oxdde, Qk@lumznmbmtue

pot assi um

car bonat e,
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 proport:.on of the rubber- re:.nforced resin (A-1)
to the polymer (A-2), i.e. (a-1)Y/(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, silicone rubbers, styrene/butadiene block
copolymers, hydrogenated styrene/butadiene block
copolymers and hydrogenated butadiene copolymers.

These rubbery polymers (a) are used either singly

25 to
erabl e



§odihd1hydrogencarbonate and pot assi um hydr ogencar bonat e. The
lsnvention in addition provides a process for producing the conposition as
defi ned above, which conprises the steps of dissolving a basic inorganic

conmpound (D) in a solvent and m xi ng 't he obtained solution with
the resin conposition (C). The solvent i_g_preferabl y water. Detailed
description . The concrete description‘on the present invention wll be

made bel owor in the thernoplfas i kesire(OF &3esl ¢H mberHreseshem nvention
is a rubber-reinforced resin (A-1) obtained by graft-polynerizing a
mononmer conponermhewhamieurst ano dr otthid C yuBle MPNOPBL e ror (&) CAPi nati on
of the aromatic vinyl nononer (b) wth another nononer (c)
copol yneri pabé€endlbhy L0 o M®ney ¢R)idhtt he tirkkepee S rabiblies y
polymer (a) or a . mxture obtai ned - by bl endi ng t he
rubber - rei Hforg®& basiveighl awmdhpa polguera £ Ay2prebeaiakellybts to
pol yneri zi ng the nononer conponent. The proportion of the
rubber-rei %% ceyt wesightA- Dased on the component (A-~1). When
the amount of the rubbery polymer (a) is less than
10% by weight, the impact resistance is insufficient
and, on the contrary, when it is more than 70%Iby
weight, the rigidity is insufficient.
The aromatic vinyl monomers (b) include, for
‘example, styrene, 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 particularly preferably 70
to 100% by weight.
The monomers (¢) copolymerizable with other
aromatic vinyl monomers (b) include cyanized vinyl

monomers such as acrylonitrile and

methacrylonitrile; acrylic esters such as methyl



——

to the polymer (A-2), i.e. (A-1)/(A-2), is preferably in the range of

1.00/0 to 5/95. The rubbery polyners (a) used in the present invention
i ncl ude, for exanple, polybutadi enes, polyisoprenes, st yrene/ but adi ene
copol yners, ethylene/a-olefin : copol yners,

et hyl ene/ a-ol ef i n/ pol yene . copol yners, acrylic rubbers, silicone

rubbers, styr.ene/ butadi ene bl ock copol yners, hydrogenat ed

styrene/ bug agiyengtll, OCketﬁ‘}FlO' yaeg:é,flmehydwaen%@éyaut aéieegq;cegol ymers.

These rubbery polyners (a) "are us el ther singly In the form

of a m xtyhetdfadWQ 10 c "W L8k st hgWch as TR@@@QnthftHJ‘Erﬂ(‘il%p@éy pol yner
(a) is preferably 10 to 70% by weight, still preferably 10 “to 65% by

wei ght ‘ande pardl culmelh Peefarabby 1anld 658xRyL weiglithDasgd Dpethe
component (A-1). Wien the anount of the rubbefy polymer (a) is [eSs than

10% by weighka tiheaitgpact sepdst aaadydriaéli deah aad, omatlf@leontrary,

when it is nore than 70% by weight, the rigidity is insufficient.
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 monomér
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



The aromatic vinyl nononers (b) include, for exanple, styrene, .

t-butyl styrene, a-nethylstyrene, p-nethylstyrene and divinyl benzene.

In them styrene and a-nethylstyrene are preferred. These aromatic vinyl
nononers are used either singly or in the formof a mxture of two or nore
of them The amount of the aromatic yinyl nonomer (b) contained in
the conponent. (A-1) is preferably 30 to 90% by wei ght, still preferably35
to 80% by weizgft1adiidopanid EHbAd yigr &f €1alll Yo 32 fledr 82U Yy wei ght. The
anount of this nmononer (b) in the conponent (A-2) is preferably 50 to 100%

by wei ght, stillrhes chatayenabedoepybrawiaki By posédcul@rkhe

preferably 70 to 100% by wei ght. The nononers (c) copol yneri zabl e
Wi th ot herpradant Civivem oM se ()eptd si8f taddniAed dHaYlab8RRONEr S
such  as acrylonitrile and nethacrylonitrile; acrylic esters

- such as neglhyleral formubsryl®ie, ethy welyWdér antohuty! iacryhat e;
met hacrylic esters such as nethyl nethacrylate,
component (B) is bromine, 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



ethyl” methacryl ate and butyl nmet hacryl ate; unsaturated acid
anhydrides such as naleic anhydride; unsaturated acids such as acrylic
acid and nethacrylic acid; and unsaturated dicarboxyl imdes such as
mal ei m de, N-phenyl mal ei mi de and N-nethyl mal eini de. These nononers are
used either singly or in the formof a_gpxture of two or nore of them
The anount of the copol ynerizable nononer in the conponent (A-1) is

pref er abl yadwt ehadeg@r - t han . 50%.by weight, still preferably not |arger than
40% by weight and particularly preferably not |arger than 30% by weight,
and that in thasc@roiané LA)tive Prehaledlyfnohel atgere hbBanesln by

wei ght, still preferably not |arger than 40% by weight and particularly
pref er abl Ajot ahar gehet Ehatidde by t awd ghlg compdhenaonpBnenin (Ah&gan be
produced by a known polynerization met hod such as emul si on

pol yneri z&tlizone -re sasparstores i polgompiczat tawn od uthen goéygaert zati on
or bulk polynerization process without any particular limtation. |In
them thensmnah&iiom potheerinratindn dfS tphef eomgofhieont t (B) wiseWw®oitrd of the
bl endi ng operativity and extrusion operativity. The enul sion

pol yneri za&Bi%onbyr eeesgh twhep pierf ¢ habdof | DT iteat 98/ iy cwedigh dawnid h an
acid :
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 ccmpositiori'
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



coagulation nethods is still preferred. - The hal ogenat ed epoxy resins
(B) used in the present invention are represented by the above general
formula (1). The halogen atom X in the conponent (B) is brom ne, chlorine
or the like. To obtain a high flame-retarding -effect, bromne is
preferred. i which is an integer in the rgnge of 1 to 4 is preferably 2.
The termnal group R in the conponent (Ebf?s the followng Y and/or Y':

[err] is soJ.(JElEeh%%)h@é?l('vg!r?{:'F‘V“i'rﬁbﬂéﬁt{?éé'béh'at&'tﬁé leagiih a

| ower al kyl group and/or hal ogen atom) for the ratio ofY to Y,

OSUDDOSi ng %}S‘f{twguﬂglt%rn/&etfg £85.%t13]§’5 ﬁmtmb %fof/ t15e 91 L@ 40 1! ar
Y9 preferably 100 to 45 nolar %and still preferably 100 to 50 nolar %
Wien Y is bel eWoHywol & % 88s8%hnce 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;



on R ‘the light resistance of the final conposition is seriously |owered.:
The nol ecul ar wei ght of the conponent (B) is preferably 1,300 to 50, 000.
When it is below 1,300, the heat resistance of the final conposition is

i nsufficient and, on the contrary, when it is increased to above 50, 000,
the flowability is _ _12. - 10- decreased.

As for the relative anmounts of the styrené resin (A) and the

flane-ret apd b 6@EOWALNS uCh) ald) sd@i ubd ABcdABbaAREatahaSpd LP§PaYnt | On of .
the present invention, the anmount of the conponent (A) is 60 to 98% by

wei ght, prafearsibbyateto e by pird gph0ds Stishcpref esabl y siddiand7% by
wei ght, and that of the conponent (B) is 40 to 2% by wei ght, preferably

30 to 2% bmewpiphbspillatied | | prad er ald ytad%s d10um% bymewright splid tiehe
proviso that the conponent (A) + conponent (B) is 100% by wei ght. Wen the
relative mangthafoghesepiimpeaant (B) isukéss than 2%bywei ghtsodi en
sufficient flane retardancy cannot be realized.
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 ppm based on the resin

composition (C), the adhesion tometals is increased



On the contrary, when the relative anount of the conponent (B) is nore
than 40% by weight, the inpact resistance of the flane-retardant resin
conposition is |owered. The basic inorganic conpound (D) used in the
present invention is a substance soluble in a solvent. The solvents usable
herein are pure solvents usually availabjg on the market such as water;

al cohols, e.g. nmethanol and ethanol; ketGnes, e.g. acetone and nethyl

ethyl ketoggg ;':menhama_e&%tﬁérw OCRRRONS; ¢ & & 16 ST hamn ﬁnggﬁ{,hyl ene
chloride. Theydo not include sdlutions such as an aqueous sulfuric acid

sol ution, ol URGHhEIden SQIft k@ Ob 13 HeXldk €rafne bW Oha ¥¥&Sr SQlgvents.
The expression "a substance Is soluble in a solvent"” indicates

that at |easfadoidiatblheasubstancerhs fphUbl£eabill00tg otahhe Bobwent .
Al t hough a substance soluble in any of the above-described solvents is

usable in ghezpiawrRN! invention, a water-soluble substance is preferred
fromthe viewoint of the easiness. Wen the basic

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



I norgani ¢ conpound (D) has such a-solubility that only less than 1 g
thereof is soluble in 100 g of the solvent, the inpact resistance and
thermal stability of the final conposition are poor and the fornmation of
bl ack extraneous matter i s unavoi dabl e. The basi c inorgani c conpounds
usable in the present invention are not‘¥articularly limted so far as

t hey exhibit basicity agai nst HCl. They “Thclude, for exanple, hydr oxi des

such as 'EgﬁxgﬁﬁIlWQrPﬁrgﬁﬁdng @ngéﬁgﬁgao@tl%sr‘é@hw@ﬁ @he CeSium

hydr oxi de, um hy ron um roxi de and barium hydroxi de;
oxi des su?ngﬁerpotaSS|un1OX|de cesiun1oxide rubi di um oxi de, nagnesi um
oxi de, I'um oxi de, barium oxide and strontiunoxide; carbonates such as

sodi uncar bonat gp e mama%gﬁ; Seﬁat %q&s:%w&s%&bsmaae HHUBERRS] &M

car bonat e; hydrogencarbonate I'thium hydrogencarbonate, sodium
hydr ogencaidiRghia £ids Qgg%swmlhm&qp@acar hapakec oS @har alads wuich as

sodi um tetraborate (sodi um tetraborate decahydrate; borax)- and

potassi umitiel s 2BY Al €ed in the form of 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 can 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).



-12 -° netaborates such as sodi um net aborat e and potassi um netaborate;
met aphosphat es such as sodi um net aphosphat e and  potassi um

nmet aphosphat e; nonot hi ophosphat es such as sodi um
nonot hi ophosphat eandpot assi ummonot hi ophosphat e; = i m dobi sphosphat es
such as sodi um i m dobi sphosphgf.e and pot assi um

i m dobi sphosphate;, inorganic bases such as hydroxi des and oxi des of

metal lic el enendsf lame~aldkihirdiniql asisncs tdinty i &i tisiall esddininthe

pot assi um rubidium and cesium alkaline earth netals including nmagnesi um
cal cium pturewsenrdnd nprewvmgngnthehd amep = thenbing eififd atli of

al um num _carbonates, hydrogencarbonates, borates such as tetraborates and
net abor at eshe pAdgpatgetasdent amponsmtophoBphmptes anf thidobis
(phosphates) of these netallic elenments and anmmoni um and inorgani c basic
salts conpfilgimg-zet@ndiag d and a sErongsharts | n t héselovdpounds,
the alkali netal and alkaline earth netal hydroxides, oxides, carbonates
and hydr og@nédmbonaTreso ke ph éha r gthmpound$ie Akt 29 tae thaw my

i norgani ¢ conpound (D) is 1 to 1,000 ppm preferably 1 to 800<fpn1and
still pmﬁﬁﬂaﬂydfOto 30Ut bpenhased ohrelexidsin ~ (colloidal)

antimony pentoxide, sodiumantimonate, and antimony
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).



-

corrp’osition (©. Wen the amount of the conponent (D) is larger than 1,000 -
ppm based on the resin conposition (C, the adhesion to . netals is

I ncreased : -13 - and, on the contrary,
when it is less than 1 ppm the formation of the black extraneous matter
i's unavoi dable and the thermal stabilitygannot be attained. The

basi c i norgani c coppound (D) used in the present invention is
i ncorporated inhe trmlamuﬁwéwaﬁmaﬂmﬁerahbwdwppaamucngzrssMM|on(ﬁ

t he basic inorganic conpound and then incorporating the obtained additive
sol ution | cbmgdigitdmosicli othe Thees@dventimwealicohemsiyn fuot thle rwat er ;-
al cohol s such as nethanol and ethanol; ketones such as acetone and
met hyl ethyltaikef ddd,ersasdch hal gmathbby:ckpc:sabbna fuddeas,
chl orof orm and net hyl ene chl ori de. The solvents are not: particularly
limted soglars sasbeha hastaleconpoiinds aard sakuble, ghnet eiell-knoWhe basic
I norgani ¢ conpound (D) used in the
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 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 may be blended
with another polymer such as a polyethylene,
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



present invention is incorporated into the conposition preferably by
pr epari ng an aqueous solution of the basic inorganic conpound in the

sol vent -and then incorporating the obtained aqueous additive solution into
-t he conposition. The incorporation of the basic conmpound by preparing
the additive solution-is nore desirable _jpan the direct incorporation of
the basic inorganig conpound, since the dispersibility of the basic.

conpound i senpeldieni cand g th§opEiddéhty itfvéhtion thus obtained
-14- reduction in the inpact resistance is reduced in the forner.

The met hod daont blee niaiLdepbrisy i, of f éRkampsec invipetiohsmd S4ihcf,
limted. This conmpound can be incorporated in the formof a blend thereof
W th = ot hersiteaporexntsusmioh camdiedinegpy poreaetium t hmolebifige ofog he
ext rusi on/ kneadi ng. - The fl ane-retardant t her nopl asti c resin
conposi ti orxppahizc pnemeoiid i myemii tiio dak oc @Y s nvaatinen sf hated £ fgay dant s
and additives, if necessary,
Technical Advantages
The flame-retardant thermoplastic resin

Ta

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



so far as the object of the invention is not damaged. Exanpl es of
other flame retardants include hal ogen flame retardants such
as tetrabronobi sphenol A and derivatives thereof, tetrabronophthalic
anhydride, brom nated di phenyl ethers, brom nated pol ycarbonate ol i goners
and termnal-nodified products thereof ,_Egpm’ nated (dibrono- or
tribrono-)polystyrenes, brom nated pol yphenyl ene et hers and

trisdi bronophedylin phraphst as afgan RRG ts vid RampBedant s such as
tri phenyl phosphate and triphenyl phosphite; and triazine flane

retardants[pPdbessd | aherr epa:rétaarra ndByr@bbisedraihfborddgl yrakiim the
formof a mxture of two or nore of them The anpbunt of these flame -

retardants (izs-tegirably not | arger than 40 parts by meight for 100 parts

by wei ght of the resin conposition (C)

-15- A fl| aMenrehexd agcasspshamit s S weaad| @dbymtelmzedr [A0s e thfe

I mproving the flame-retarding effect of the flane-retardant conponent.

Exanpl es oprdwence 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.



flahé-retarding assistants i ncl ude antinony-containing

conpounds such as antinony _ trioxide, anti nony t et r aoxi de, .
(colloidal) antinmony pentoxide, sodiunmantinonate, andantinony phosphate;
and netal oxides such as zinc stannate. In these conpounds, the antinony
flame-retarding assistants. are preferr§g9_and antinony trioxide is
particularly. preferred. The anmount "of the flanme-retardi ng assistant
is desirably not larger than 15 parts by weight for 100 parts by wei ght of
the resin conposition (CO). The fl ane-retardant t her nopl astic

resin conposition nmay contain anotrhgyi@dditive for inparting dripping
resi stance thereto., The additives include hal ogenated pol yol efi ns such

as a chlorinated polyethyl enpolgahe¥i npAd-2hl ori de and
pol yt et r af | uor oet-hyt-ene+—siti-cone—conpounds—such—as—a

pol ydi met hyl si | joxsgimgeboR |Si MioG@mee i uméronaad 4 @odfieplayi|mr opt ai ned by
graft-polynerizing the |silicone rubber wijth a resin conponent ;

pol yphenyi ene dxi des; and phenolic resins. THe amod@ti%f this{additive is
desirably not |Eﬂ1ﬁﬁ‘1ﬁ;%Tf—ie-pa*fS_by—Mﬁiyht for—106—parts—by] wei ght of
the resin congodit-2prl (|C)styrene/acrylonitrile | 75/25 _ _

(A-2)-2 styrene 100

o

(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



-

-16 - . The fl ane-retardant t her nopl astic resin conposition of the
present invention may further contain fillers such as glass fibers, carbon
fibers, glass beads, talc, mca and kaolin, and well-known additives such
as a coupling agent, an antioxidant, a plasticizer, a colorant, |ubricant,
an antistatic agent and an antlbacterla agent. The anmount of such an
additive is desirably not |arger than 10 parts by weight for 100 parts by
wei ght of {he w518 £0¥ROYHL0Ba@e compdlind fhawe-detaadanised.

t her nopl asti c resin conposition of the present invention may be bl ended
wi th anot her polyner such as a polyethylene,  pol ypropyl ene, pol yphenyl ene

et her, polyanm de, polyester, pol ycar bonat e, pol ysul f on,
pol yvi nyl i dene fl uoride, polyestetra@jlagtanmer or pol yam de el astoner
depending on the demanded properties. The amount of such a polymer is
desirably not |arger gilgmclopnaa-rg@nb;ﬁ whgpodmwd (0 parts by wei ght of,
t he resin conposition(O) | a8t et-ar-dait——ri-herrpptastiC :
resin Symbol Varlety 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 gran'ulated_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



conposition of the present invention is obtained by kneading those
conmponent s using various extruders, a Banbury m xer, a kneader or a roll.
The conponents can be kneaded at once or by a multi-stage addition
met hod. The flane-retardant t her nopl astic resin.
-17-  conposition of the present inventigj_thus obtained can be nolded by,
for exanple, -injection nolding, sheet-extrusion nolding, vacuum
mol ding  ar 1l=xpamsl D8 tooindi bl neipedatto 2vorhaari Dhse robdi RYS. théechni cal
Advant ages The fl ane-retardant t her nopl astic resin conposition
of the prekariadadepidadukds vas maxtreetypdiova ddeswserorattahd and
excellent thermal stability and light resistance and is free fromthe
formati on eharg@ek £rtraheousorstiter.inThehef | &nerqekar dhrir t hevappl astic
resin conposition of the present invention has an extrenely high .
I ndustri al ex@mienanld. i s thus industrially very wuseful, since the rate of
the defectives including

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



the formati on of black extraneous matter and discoloration in the nolding
steps can be reduced and the conposition is a resin material suitable for
use as a material forproducts, of which onlya slight change in color tone
after the use for a long period of tinme is required, such as househol d
appliances and OA equipnents. Exanplesgy. The foll owm ng Exanples w |
further illustrate ‘the present invention, which by no neans limt the
i nventi on.mekmal heaExgnpiged Exrém, they cevhageo Antdhepraldieigveafby
wei ght. Conponents of flane-retardant resin conpositions used
i n Exanpl eshandtdésimartdi \whéexana esleddr stessl f sthee tpari ng
rubber-reinforced resin (A-1)] Mononeri c conponents were polynerized
in the presencerofteriablefyapdiesntongi ven in Table 1. The rubbery
pol ymer content of the obtained rubber- reinforced resin and the ratio of
t he conponents O: The polyimide film adhered to the
stainless steel sheet.
X : No adhesion.
<Falling weight impact test>
Flat plates (thickness: 2.4 mm, 55 © 80 mm) were
prepared and then testedwith afalling 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 discoloration was determined with
a color-difference meter to determine the color
difference (A E).
Criteria:
O: AE < 5
A: 5= AE =10

X: AE > 10
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const'i tuti ng the matrix are given in Table 1.- A rubber-reinforced resin
(A-1) -1 was obtained by the well-known emul sion pol ynerization foll owed

by the coagul ation with  sulfuric acid. A
rubber-reinforced resin (A-1) -2 was obtained by the well-known bulk _
pol ymeri zati on. ' Tahhe 1 Rubber - rei nf or ced
resin (A- 1y —Synbgr T RUb BT VHRTTTIX vari ety
content nohquef conponent ponTerizaE : %9
-tion ratjoi(fA- 1331 p%ybutl_a,d én B si@r enellasr@ omptrjle 75/25
(A-1)-2 po| yui adi ene styrefe S 100 [ B®bcless ffor .preparing
pol ymer (A 2)] Pol yner (At 2) |was® prepared firom the nononer conponents
used in a fgti o given in JTablel2. Polyma( A-2)-1 wds prlepared by the
known sol uglon| pol yneri ziati onj{ nef{ hod and| pol ynmgr (,652)-2 Wwas prepared by
the known pdlds| pofgyreriFati of et hod, x |x Ix |& [o ' -
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Pol yrier (A-2)

Synbol  Monomer conponent

Pol ynmeri zati on

ratio (A-2)-1 styrene/acrylonitrile 75/ 25 (A-2)-2
styrene 100 [ Preparation of hal ogenated epoxy
fl ame-ret ardant ] Commercially available flame retardants given in
Tabl e 3 were used. .24.Table 3 Hal ogenat ed
epoxy resin (B) _ Sealing rate of
term nal Mol ecul ar Synbol Vari etgble 6 G ade**
epoxy wel X H-Aad—sealed 0 1600
EP-16 - B{2 terminal gggﬁaled 0 Ex. 30Q0Ex. 6 EPCIMP. p-Gomperiyi na
seal ed 100 ( EC 20 * saaled wi}HE¥s#hdolspidenol
** products of DainilaRhdriKei§rSPedd cal s, | nc. (Preparati ¢n of anti nony
trioxi de]j ATOX-|S ds8p Product of Thp NBfpon M3di ngj & 3¥ongenBsatijng Co.,
Ltd.) was|used. (Preparaqhgq)gf basi c| conpound] An aqu¢ous solfution
of a basi ¢ conpound gver
: l
Component | po ym?;_z)‘_l 50 50 50 s0
xy halid
Py A 15 15 15 15
anthndny trioxide 5 3 5 3
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
(& E) @ 0 o o)

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 composi'tn_'.ons 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



/

220 "in Table 4 or the basic conpound per se was used. '
Tabl e 4 Basi ¢ i norgani ¢ conpound (D) Synbol Vari ety

Addi tion met hod D-1 sodi um hydroxi de added in the form of 4% aqueous
sol ution D-2 sodium added in the form of 4% aqueous

hydr ogencar bonate sol ution D-3 sodi uggcarbonate added. in the form of
4% agueous . sol ution D4 A-type synthetic

di rect addgbiddrum hydrozsdle wa g Gsddpethe aBtoopliesi td dlbe aneltal
Conparative Exanples 1 to 5 The conponents each in an anmount given in

Tabl es 5 wad Greeye meghured and m xed together in a Henschel mxer for 3
m nutes. The m xture was nelt-extruded and granulated with a 50 mm

twi n-screw ext riderCamp aar & yhiivsleE daompreat ude oidl1s) whet8fierrtBeato
obtain test pellets. The pellets were dried at 80[err]C for 3 h and then
i nj ecti on-sghnddue &t ca z3d Ladey wespesedy g pROPerti@samereidot
tenperature of 50[err]C to obtain test pieces. The results of the

eval uat i onimpndreetiesat pilekebyarehehawdit kbl of 5abed 6. 20theppwal uat i on

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.



et hods were as described bel ow. <Heat-stable col oring and gel ation tests>
70 g of the pellets were kneaded at 100 rpmin-

-21 - a labo-plasto nmll kept at 270[err]C. The hue of the kneaded product
was nacroscopically observed and a change in the torque in the torque

chart were exam ned. ~Criteria of begt-stable coloring:
[err]: slight colaring [err]: —considerable coloring
[err]: serious coloring Crlt'éabd-e)ﬂgel ation: [err]
El evat i onfr—torcuewasontystghtand ttre—gEt mTwap scarcely
recogni zegd. Lerrl: The torque BkeVat | ofixarfd 1 gagglatlan
. were recogni zed. €M “lerr] : The torque plevatioh and*the pel ation
wer e ser i jopus——<Adhgsi-oA—-t-o—ABt-al= The-—pett+ets—wete sa?cau pbn a 50
[err]m stjainl ess rubber-reinforced | |
- resin :
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 O
gelation O O O
. adhesion to metal o O O
Properties
i ight
falling weig 100 130 150
impact strength
“ light resistance
. 0 0 X
(A E)

When B-3 (sealed type) was used, the light

resistance was low (Comparative Example 6).



st'eel sheet. A 50 nm polyinmde filmwas placed -thereon, and the whol e was

.hot - pressed at 230[err]C for 30 mnutes. The pr na
constant tenperature bath kept at 180C, and the lﬂ(l mﬁ“mmm
conducted by fixing a stainless steel sheet at "one*ofctixxt®#res§ of a

tensile tester in the tank and the polyijyide filmat the other fixture

thereof to _conduct the tensile test. In this test, the polyimde
filmwas teriesk:up at 180 fromthe adhesion surface and pulled. The
adhesion to the -22- netal was judged-
fromthe state dlamberatatdann t}fenddgﬂ.ars&ibnréelhheom;b@srﬂm-s steel sheet.
Criteria of adhesion: _ [err]: The polyimde film adhered to the
st ai nl ess cdngetissimget . [err]: No adhesion. <Falling weight

| npact test> Flat plates (thickness: 2.4 mm 55 ' 80 nm were

prepared and aheesirstauposition f(a)| cogposedhdfi npact tester. The falling
rate was 2.4 nmsec. The unit _
60 to 98% by weight of a thermoplastic 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/
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T



was (kgxcn). <Light resistance> Flat plates (tﬂm,m 55
80 nmm were prepared and then the light resistance ﬂﬂ "g”@’m
conducted with a xenon arc weather neter for 300 -h. The® delgr ee

di scoloration was determined with a color-difference neter to determ ne

t he col or difference([err] E) Crrifrra [err] [err] E<5
[err]: 5 [err] [erry] [err] 10 é [err] 0 [err]

Sog - | hydrogeppptam o i, L T‘FE FO-R

5 Ex. 6 Comp Conp. Ex. 4 :

r ubber - r ei nf or ced resin OH 35 35 35

o et hol YTl b n which may BO subs&futea 50
epoxy halide ¢ eing a phenyl (g¥chb which may substitu

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 corr\pound (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 ax'rd potassium
hydrogencarbonate.
6. A process for producing the ébrtxposition 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

etHasBeenRe laced THIS SHEET HAS BEEN
T | e
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B-1" 15 15 15 15 antinony trioxide

gé solid r5natter) ° baf}i(z: norgante 200ppullllllumﬂmﬁmnll m)l[J}n:EB

100ppm D4 200ppm* 1"0part*

heat - st abl e col ori ng L5y.r ] gel ation

[err] lerr]. [err] [err] = Properties adhesion to netal
[err] inorganik compouhdr () is seldotied from the grotipldonsy stsinght

i npact strength 150 150 130 40 | i ght
resi stancef sodium hydriozide, Epotassium hydréxide, sodium carbdnarte),

[err] - In Conparative Exanples 1 and 3 wherein no basic substance
was added pdtassidinesaghohatéhesodiah hgdrogendariahate arvkoatasstiam ity
was | ow. In Exanples 1 to 6 wherein the basic substance was added,

t he obt ai rlm;ﬂmlqncarbpoasehad excellent thermal stability, inpact
resistance and |light resistance as well as a | ow adhesion to the netal.
I n Conparative Exanple 2 wherein 2,000 ppm of.

- 25-
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sodlun1hydrOX|de was used, the adhesion to the netal was very high.

lsn Conpar ative Exanples 4 and 5 wherein the® ‘synthetic zeolite was used,
the properties were not inproved at all by the addition of about 200 ppm
thereof. Even when 1.0 part of the synthetic zeolite was added,

t heproperties, excluding thermal stability, were not significantly

i nproved and the |jnpact resistance was |owered. Exanples 7 and 8 and
Conpar ati ve Exanple 6 The sane procedure as that of Exanple 1 was
repeat ed except that the styrene resins Eﬂvlz-Z and (A-2)-2 were used in
Example 7, that the epoxy halide B-2 din Exanple 8 and that the
epoxy halide B-3 of the sealed ternlnal type mas used in Cbnparatlve
Exanpl e 6. The resHLAME RDA PLA

-26 - ' Tabl e 7

Ex. 7 Ex. 8 Conp. [tem .
Ex. - : '

6 _ r ubber - r ei nf or ced

The present invention provide a flame-retardant
resin compositicn having an extremely low adhesion
to métals and excellent thermal stability and light
resistance and free from the formation of black
extraneous matter.

A frame-retardant thermoplastic resin
composition characterized by being prepared by
incorporating 1 to 1,000 ppm of a basic inorganic
cqmpound (D) soluble in a solvent into a resin
composition (C) composed of 60 to 98% by weight of
a thermoplastic styrene resin (A) and 40 to 2% by
weight aof a halogenated epoxy flame-retardant (B)

having a terminal epoxy group.
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A% 06! 3¢ (P8 eRfs

" resin Conponent (A-1)-
-pol ymer (A 2)-1 . REPLACEMENT SHEET5 |
50 A- 2 ; 3p. 0]
"1‘65‘" | “| , 10 FEB 1999
15 : Lullwuu u -27- aS+-e—11T0T gdlli
_conpound d]_&ﬂ:ﬁigl’it ~as solid matter) _
b1 100ppm 100ppm  100ppm heat - st abl e
coloringi., A flame-retardad€ltHermoplastic F85ih composition[err]
gel ation [err] [err] [err]

Properti epmpzdieagon to netal
[err] [err]

100

| i ght resistance

X

light resistance was | ow (Conparati

f | ame- r etfaottathet GeboppteasistingisEconposi tion

conposition (C conposed of:

[err]
falling weight

d3ksin composifion (C) composed éfpact strength

[err] [err]

60 to (8% by Eeight of a Wiiinidpl astdal edsinped) veslatstas t he

Cd ai ns: 1. A
aresin

ve Exanple 6).
conpri si ng:

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 monomer

copolymerizable with this imonomer in the presence of a rubber

polymer and

a mixture of the rubber-reinforced resin (A~1) and a polymex

(A-2) of an aromatic vinyl monomer or a combination of the

arcmatic vinyl monomer with

with this monomer and

another monocmer copolymerizable

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)5

O LB empmte LD

wherein X represents a halogen atom,

integer of at least 0,

(1)
n represents an

i represents an integer in the range

of 1 to 4, and R represents:

Y: ~-CH,~-CH-CH;

N/
(o}

and/or




. ' T SHEET
‘60 t0 98% by weight of a thernobplastic resin (A se e%EPL CEMEN

-consi sting of: a rubber-reinforced resin (A1) btal ned %y E yprer i zi ng
a nononer compon omatic vinyl non mer P i nag i on
.of the aromatic v?ﬂ“'l'ﬁﬂﬂt“ﬂﬁlﬂ%l"‘anot her nmonomer |c gol.yrrerl zabl el

this nmononer in the preseané of a rubber,g pol ynmer amd
rubber-reinforced resin (A-1) and a pol Yiter (A-2)
‘nonomer or a conbi n¥t'i‘on bYdmegear gibeinc aF nyICEwr@HelC Hi 1A ~&ot her
“mononer copol yneri zable with this nononer and 40 to 2% by wei ght of a
hal ogenat ed epoxy resin (B) having a term nal epox@Hroup(s) and

ropresent ed bY i ol dnedGetabal QLG fel) e subati bS]

wherein X repres Nts 8 represen eger of at

least 0, i repr e%rgr,[s aqu,g}egfﬁyi Ngtdi§ "A%r halog®h dthbR,4andnd R

represents:

a 'm'xture 0

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 compound (D) is a substance being soluble in water.
3. The composition as ciaimed 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 and potassium
hydrogencarbonate.

6. A process for producing the composition as défined in Claim
1, which comprises the steps of dissolving a basic inorganic
compound (D) in a solvent and mixing the aobtained solution with
the resin compositiocn (C).

7. The process as claé_.__;__ned in Claim 6, in which the solvent is
water.

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



-28- ° [err] : (R being a phenyl
-Substituted Wi th a fower—atkyt group and/
t he amount of Y bei % based on
. based on (C), of a Hmﬂm"m]lmmﬂmfﬂ[)ﬁpound (D)
.The conposition as cl'ai fedtintClaim 1, in which

conpound (D) LS a substance bei ng sol ubl e +h wat ef.

DI
R)
o)
t he
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3. The corrposi tion as

percont by SerLe AERLRIT) 1 R odlel iy

130 to 2

Jﬁ‘ml Erj'ﬁn U‘b‘?ﬁﬁ)‘lﬁl LYh as

S%?Lgﬁg by ge.sﬁ?iuﬂ‘%& 384, 3?%%%%%%? Fge % “‘e'c%%‘tﬁqf{aoéa%a zfoﬁc’ag
rom the ortErEBHERERAGORBES CompaniR HYHRPIRICHTORAL A AR S s od: um
car bonat e, rl}}g cﬁgﬁgg}:ﬁi{t gnate sodi um hydr ogencar bonat e and pot assi um

hydr ogencal

Btess for produci ng the conposition as defined

in Caim 1, which corrprl ses the steps of d| ssol VI ng a ba5| c |norgan| c

conpound (D)‘_S_J_n =Y
conposition (C).

any of claims 6, 7 and 8, said resin composition having a

falling weight impact strength of 130 kgem or more, heat-

stable coloring and low gelation when kneaded at 100 rpm’s in

a labo-plasto mill kept at 270°C, good acdhesion to metal when

hot-pressed there against at 230°C for 30 minutes, and low
P i S —— .

Mgy

arc weather meter for 300 hours.
e -

discoloration when tested for light resistance with a xenon



7. The process as clainmed in Caim6, in which the solvent is water. B.
»The process as clainmed in daim6, in:.which-the S+6 : Lnorgani c
conpound (D) is selected fromthe group consisti gREBEA(EMHm%ﬂBEQLr xi de,
. pot assi um hydroxi de, sodi um carbonate, potassiu ar DoTrate—see4h U
-hydr ogencar bonat e and pot assi um . hydr ogencar bonatje. resin
conposition obtained by the process as defined i anllocﬁQEQ%”ms
8, said resin conposition having a falling weigift Lagpact strength{of 130
"kgcmor nore, heat- stable coloring and | ow gel &ti on when kneaded| at 100
rpms in a labo-plasto mll ke t at ?fﬁﬁg%@ ' t al mhen
hot - pressed there against at 230[err] or m nutes, and | ow
di scol orati on when re5|stance with a xe?on 'ffc weat her

- provides
The present invention provide a flame~retardant

resin compositibn having an extremely low adhesion
to metals and excellent thermal stability and light
resistance and free from the formation of black
extraneous matter.
flame

A 4eame—retardant thermoplastic resin
éomposition characterized by being prepared by
incorporating 1 to 1,000 ppm of a basic inorganic
compound (D) soluble in a solvent into a resin
composition (C) composed of 60 to 98% by weight of
a thermoplastic styréne resin (A) and 40 to 2% by

weight of a halogenated epoxy flame-retardant (B)

having a terminal epoxy group.




