TI TLE OF THE | NVENTI ON FLAME- RETARDED RESI N COMPCSI Tl ON

10 BACKGROUND OF THE | NVENTI ON 1. Field of the Invention

The present invention relates to a novel flame-retarded resin
conposition, and nore particularly to a flane-retarded ABS resin
conposition which does not 15 generate a corrosive or poi sonous gas by
deconposi tion of the resin cofrposition at the tinme of nolding or
burning, s : : -1-
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FLAME-RETARDED RESIN COMPOSITION

10 BACKGROUND OF THE INVENTION
1. Field of the Invention
The present invention relates to a novel
flame-retarded resin composition, and more particularly
to a flame-retarded ABS resin composition which does not
15 generate a corrosive or poisonous gas by decomposition
of the resin composition at the time of molding or burning,
and which has a good processing property to produce a
mqlded article having a high flame retardancy, good
mechanical properties and a resistance to hydrolysis.
20 2. Description of the Related Art
Thermoplastic resins have excellent properties in
that they can be manufactured at a comparatively low cost

and they can be easily molded, so that they are used in
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automobile components or the like. However, the
thermoplastic resins are generally flammable and, for
their use, it 1is necessary to make the resins flame-
retarded by adding a flame-retarder or a flame-retarded
auxiliary to the thermoplastic resins. 1In recent years,
more excellent properties (flame retardancy, mechanical
properties, heat resistance, electrical insulating
property and the like) are sought for in accordance with
the diversification of use or increase in scale of the
thermoplastic resins.

In order to give flame-retardancy to
thermoplastic resins, there has been adopted a method
of adding a halogen-type flame-retarder in preparing
resin compositions. However, this halogen-type
flame-retarder, while giving a flame-retardancy to
resins, may possibly generate a hydrogen halide by
thermal decomposition af the time of molding to corrode

a metal part in a metal mold, molding machine, peripheral

apparatus, electric and electronic component or the like.



properties, heat resistance, electrical insulating property and the
like) are sought for in accordance with the diversification of use or
increase in scale of the t hernoplastic resins. 15 In order to
give flanme-retardancy to t her mopl astic resins, there has been adopted
a net hod of adding a hal ogen-type flane-retarder in preparing

resin conpositions. However, this hal oged-type flame-retarder, while
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poi sonous, it not only . . . .
and, since the hydrogen halide is poisonous, it not only

5 degrades a working environment but also produces adverse
effects on human beings at the time of burning such as
a fire. Therefore, in recent years, non-halogen-type
flame-retarders are used in many cases.
As the non-halogen-type flame-retarders,

10 inorganic metal compounds such as magnesium hydroxide,
aluminum hydroxide, calcium hydroxide or basic magnesium
carbonate are used. Especially, magnesium hydroxide
has a high temperature of decomposition accompanied by
dehydration and is excellent in preventing the

15 generation of smoke at the time of burning, so that
magnesium hydroxide is widely used for practical
applications. However, in order to produce a sufficient
flame-retarded effect, magnesium hydroxide must be added
at a large amount and it considerably decreases the

20 inherent properties of the resins, especially the
mechanical properties.

As the non-halogen-type flame-retarders other

than inorganic metal compounds, organic phosphorus



5 degrades a working environment but al so produces adverse effects on
human beings at the tinme of burning such as a fire. Therefore, in
recent years, non-hal ogen-type flame-retarders are used in nmany cases.
As the non-hal ogen-type flame-retarders, 10 inorganic netal conpounds
such as magnesi um hydr oxi de, al um num hydr oxi de, cal ci um hydr oxi de or
basi ¢ magnesi um carbonate are used._,Especially, magnesi um hydroxi de
has a hi gh tenperature of deconposition acconpanled by dehydrati on and
i s excel | ent dompoendst iaxe thiedely gaal at | Rep ok semtket hvet be glanise of
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5 Japanese Unexamined Patent Publication No. SHO
61(1986)-291644 discloses that flame retardancy can be
given to ABS resins by adding a resol-type phenoclic resin
and red phosphorus to the resins.

Also, Japanese Unexamined Patent Publications No.

10 HEI 6(1994)-248160 and No. HEI 7(1995)-48491 disclose
a technique for giving flame retardancy to ABS resins
without lowering their impact resistance of the resin,
by adding a phenolic resin and an organic phosphorus
compound to the resin.

15 However, the resin compositions disclosed in
these Publications have problems in terms of their heat
resistance, although they are excellent in flame
retardancy and mechanical properties. Especially, it
is difficult to use them for purposes that require severe

20 specifications in heat resistance {(for example,
components that are used in locally heated p%rts such
as an engine part of an automobile or a heat transfer

roller of a copying machine).



-4- conpounds are wi dely used. Representative organic phosphor us
conpounds i nclude | ow nol ecul ar wei ght phosphat es such as tri nethyl
phosphat e and tri phenyl phosphat e. 5 Japanese Unexam ned
Pat ent Publication No. SHO 61(1986)-291644 di scloses that flane
retardancy can be given to ABS resins by adding a resol -type phenolic
resin and red phosphorus to the resimqs. Al so, Japanese
Unexam ned Patent Publications No. 10 HEl 6(1994)-248160 and No. HE
7(1995) - 48491 di scl ddereover, isdatad dbe Pagagi ¢ mhdspherpst acuaosynds ABS
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5 considerably decreases. It is known in the art that the
electric property and the flame retardancy of flame-
retarded ABS resin compositions ére deteriorated by
water absorption when the resin compositions are used
under severe conditions at a high temperature and high

10 humidity, for example, in various electric and
electronic components such as a television set oxr
personal computer, or in automobile components.
SUMMARY OF THE INVENTION

The present invention has been made in view of

15 these circumstances. The present inventors have made an
eager research to solve the above-mentioned problems and
found out that a resin composition having a high flame
retardancy, excellent mechanical properties, heat
resistance and hydrolysis resistance in good balance can

20 Dbe produced by adding a specific aromatic phosphate and
novolak-type phenolic resin to an ABS resin, thus
completing the present invention.

The purpose of the present invention is to provide



conponents that are used in locally heated parts such as an engi ne
part of an autonobile or a heat transfer roll er of a copying nmachine).
-b5- Mor eover, since the organi c phosphorus conpounds gi ve
not only flanme retardancy but also plasticity to the resins, there has
been a problemthat heat defornation tenperature or softening
tenperature of the resins consi der alsly decreases. It is known in the
art that the el ectric roperty and the flame retardancy of fl ame-
retarded ABS@%%#%méoﬁﬁﬁﬂ?$%ﬂsA§§eQﬁﬁ%ﬂ|%@@P@&l&}°n whijghedogis pti on
when the resin conpositions are used under severe conditions at a high
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el ectroni c conponents such as a tel evision set or per sonal conputer,

or in autonphjld @ LHEPRHABt §as at t@%%Yo@mSHﬁﬂMWb%nlng which The

present invention has been nmade in view of

has high flame retardancy and mechanical properties with
5 1low volatility, and has excellent resistance to
hydrolysis without lowering the electric properties by
water absorption or blistering.
Accordingly, the present invention provides a
flame-retarded resin composition containing: (A} an ABS
10 resin; (B) an aromatic phosphate having a melting point

of 80C or more and being represented by the following

general formula (I):

Jeotorh o

15

, wherein R' to R* are, the same or different, a

hydrogen atom or an alkyl group having 1 to 3 carbon atoms,

20 excluding the case where R! to R? are all hydrogen atoms;
X is a bomd, -CH,-, -C(CH;),-, -S-, -SO,-, —O;; -CO- or
~N=N-; n is an integer of 0 or 1; and m is an integer

of 0 to 5; and (C) a novolak-type phenolic resin.



15 these circunstances. The present inventors have made an eager
research to solve the above-nentioned probl ens and found out that a
resin conposition having a high flanme ret ardancy, excellent nechani cal
properties, heat resi stance and hydrol ysis resistance in good bal ance
can 20 be produced by adding a specific aromatic phosphate and

novol ak-type phenolic resin to an ABS regitn, thus conpl eting the
present invention. The purpose of the present invention is to
provi de DETAILED DESCRIPTION OF THE PREFERIED EMBO® TMEMBSr et ar ded
ABS resin conposition which does not contain a hal ogen atom and does

not generate a coOrragia/@aABs re@HimQ FORAUEHEASoRpdrtnt i(M) @lo bRl dseg@ or
bur ni ng, which has high flame retardancy and nmechani cal properties

i th 5 | ow, tility, d._h ] ' d [
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blistering. Accordingly, the present invention provides a
three kinds of monomers, i.e. acrylonitrile, butadiene,

5 and styrene, as principal materials. However, a desired
site of the above-mentioned monomers may be substituted
with a specific group for improvement of the property
of the resin to be produced.

The ABS resins may be specifically 1) a resin

10 obtained by graft copolymerization of an aromatic vinyl
compound (such as styrene) and a vinyl monomer (such as
acrylonitrile) copolymerizable with the aromatic vinyl
compound, to a rubbery polymer (such as polybutadiene
or styrene-butadiene copolymer rubber) or 2) a polymer

15 ©blend obtained by blending a vinyl copolymer (such as
styrene-acrylonitrile copolymer) formed from an
aromatic vinyl compound and a vinyl monomer
copolymerizable with the aromatic vinyl compound, with
a rubbery polymer (such as acrylonitrile-butadiene

20 copolymer rubber). Among these two, the latter one is
preferable. The ratio of blending the vinyl copolymer
and the rubbery polymer in the polymer blend is usually

30 to 40 : 60 to 70 (wt%).



flame-retarded resin conposition containing: (A) an ABS 10 resin; (B) an

aromati ¢ phosphate having a nelting point of 80[err]C or nore and
bei ng represented by the foll ow ng general formula (I): 15
[err] wherein R err] to Rlerr] are, the sane or
different, a hydr ogen atom or an alkgl group having 1 to 3 carbon
atons, 20 excluding the case where R er¥ff to R err] are all hydrogen
at ons; Xis a bond, -CHerr]-, -C(CHerr])[err]-, -S-, - SJerr] -
-0, -CO or - NERe; agoma ikl i hi b recofPougd in 5he PP O it br
of 0 to 5; and (C) a novol ak-type phenolic resin
-7- may be, for example, styrene, & -methylstyrene, or
paramethylstyrene. Among these, styrene is
particularly preferable.
5 The vinyl monomer copolymerizable with the

aromatic vinyl compound may be alkyl (meth)acrylate such
as methyl acrylate, ethyl acrylate or methyl
methacrylate; (meth)acrylic acid such as acrylic acid
or methacrylic acid; vinyl cyanide monomer such as

10 acrylonitrile or methacrylonitrile; @, B -unsaturated
carboxylic acid such as maleic anhydride; maleimide
monomer such as N-phenylmaleimide, N-
(methylphenyl)maleimide, N-cyclohexylmaleimide or N-
methylmaleimide; or glycidyl monomer such as glycidyl

15 (meth)acrylate.

Among the above-mentioned vinyl monomers, alkyl
(meth)acrylate, vinyl cyanide monomer (especially
acrylonitrile), and maleimide monomer (especially N-
phenylmaleimide) are preferable.

20 The rubbery polymer is not specifically limited
as long as it has a glass transition temperature of 0T
or less. Specifically., the rubbery polymer may be

diene-type rubber such as polybutadiene, styrene-



DETAI LED DESCRI PTI ON OF THE PREFERRED EMBODI MENTS The " ABS

resin(s) of the conponent (A) to be used In the present invention
represents a resin forned from t hree ki nds of nononers, i.e.
acrylonitrile, butadiene, 5 and styrene, as principal materials. However,
a desired site of the above-nenti oned nononers may be substituted

with a specific group for inprovenent of2the property of the resin to
be produced. The ABS resins may be specifically 1) a resin 10
obt ai ned by ¢pnefddtepel yomdzatéonrabbar arone¢tglendytrile -bubaddene (such
as styrene) and a vinyl monomer (such as acrylonitrile)

copol yIeri Zablep i fle et | fo¥yifl rubpEPTRAUN!ad Qa1 ubisy pol ymer
(such as pol ybut adl ene or styrene but adi ene copo yner rubber) or 2) a
pol ynmer 15 Dbl en Ftalg blen a V|€¥ co o such as

ey one- ac yPETIHFF B c SIS er 9P SPRET (0 ah® FPBi nyl
conpound and a vi nyl nononer copol yneri zabl e mnth the aromati c vinyl
conpound, wi Plelychlarppissry. pethrdenesterrglaneyaitgs| e- but adi ene 20
copol ymer rubber). Anobng these two, the latter one is preferable. The

rati o of Hl eedimigl éhe-prdyy Xowsl filehe terpdllyhbe rudmsy, pskyr®mdn the
polymer blend is usually
butadiene block copolymer rubber or styrene-isoprene
block copolymer rubber; or a hydrogenated compound
thereof. Here, the rubbery polymer refers to a polymer
having a rubber elasticity.

10 Among the above-mentioned rubbery copolymers,
polybutadiene, styrene-butadiene copolymer rubber and
acrylonitrile-butadiene copolymer rubber are especially
preferable.

The ratio of the aromatic vinyl compound and the

15 vinyl monomer copolymerizable with the aromatic vinyl
compound to the rubbery polymer in the graft polymer may
be 5 to 70 : 95 to 30 (wt%), preferably 10 to 50 : 50
to 90 (wt%). If the amount of the aromatic vinyl compound
and the vinyl monomer polymerizable with the aromatic

20 vinyl compound is less than 5 wt%, the rubbery polymer
aggregates (the compatibility of the rubbery-polymer
with the matrix resin decreases), and the surface luster

of the resin decreases, so that it is not preferable.



30 to 40 : 60 to 70 (W% . - 8-

The aromatic vinyl conpound in the conponent (A) may be, for exanple,
styrene, [err]-nmethylstyrene, or par anmet hyl st yrene. Anpng t hese,
styrene is particul arly preferable. 5 The vi nyl nononer
copol yneri zable with the aromatic vinyl conpound may be al kyl

(met h)acryl ate such as nethyl acrylate, ethyl acrylate or nethyl

nmet hacryl ate; (meth)acrylic acid such aél%brylic acid or nethacrylic

acid; vinyl tyahdeand®ieivif $hea2dmakl c #8h¥108bhpld@Pand the vinyl
met hacrylonitrile; [err]-unsaturated carboxylic acid such as naleic

anhydri de; I.m ] I, S as,_.N- phenvl mal ei m de, N

(et hyl phen;ﬁﬁ ﬁé’ﬁggfﬁpooe%ylﬁggggﬁleexw&aq etfhrﬁe ele%%aﬁl-lc Vlnyﬁist%ﬁ'%ﬁlgfim de;
or glycidyl nononmer such as glycidyl 15 (neth)acrylate. Anong
t he above- meREFPE6EF v fyVtRon@fiarsal Rffects are produced on the

moldability of the resin composition, so that it is not

5 preferable. The rubbery polymer is preferably
contained in a range of 50 to 90 wt% in view of the balance
between the impact resistance of the molded article
obtained from the resin composition and the processing
fluidity.

10 The ABS resin of the component (A) may contain
another resin such as polyacrylate, polybutadiene,
polystyrene, polyphenylene ether, polyphenylene sulfide,
polycarbonate, polyether sulfone, polyamide, polyimide
or polyvinyl chloride at an amount that does not

15 deteriorate the physical properties of the resin
composition of the present invention. Among these
resins, polyphenylene ether can improve the impact
resistance of the resin composition to be obtained.

The component (B) to be used in the present

20 invention is an aromatic phosphate of the general formula

(I) which has a specific terminal structure and'a melting

point of 80T or more. Here, the specific terminal

structure means that the compound has at least one



(nmeth)acrylate, vinyl cyanide nononer (especially acrylonitrile), and
mal ei m de nononer (especially N phenyl mal ei m de) are preferable. 20
The rubbery polymer is not specifically limted as long as it has a
glass transition tenperature of O[err]C or less. Specifically, the
rubbery polynmer may be di ene-type rubber such as pol ybut adi ene,
styrene- -11- -9- but adi ene copol yner
rubber or acrylonitrile-butadi ene copol ymer rubber; acrylic rubber
such as pol yluté+dialkydqiyeme d; rébddkecopdharel kyuk lomeupdigv sngr brieQ

pol ychl or opr ene, et hyl ene-propyl ene rubber, 5 et hyl ene- propyl ene-di ene

terpol ymer rupbambcii Wik for £nbBUS @8l ene Jalraok REORSIRANEH tru&g@rn&ral
styrene-i soprene bl ock copol yner rubber; or a hydrogenated conpound

t hereof. Her the ruPE)?AQr{ng%%nego eé‘fgrﬁ%i% Onegh¥qerethyl hﬁv?r}%rig‘!i ubber

elasticity. he above- ubbery-cdpol

or iso-propyl.

The aromatic phosphate of the component (B) may

<t

be a single one of the above-mentioned aromatic
phosphates or a mixture of two or more kinds of these
phosphates.
Among the aromatic phosphates of the general
10 formula (I), aromatic phosphates having a specific
bonding structure and a terminal structure, and

represented by the following general formula (II):

RV 5 . R4
Crro— o} Ho an
15 R O 0 R4

R2 f RZ R3 R3

, wherein R' to R’, X and n have the same meaning
as defined in the general formula (I), are preferable.
20 Here, the specific bonding structure refers to a
bifunctional phenol residue.
As the bifunctional phenol, resorcin,

hydroquinone, 4,4-biphenol, bisphenol A, bisphenol F and



pol ybut adi ene, styrene-butadi ene copol yner rubber and

acrylonitril e-butadi ene copol yner rubber are especially pref erabl e.
The ratio of the aromatic vinyl conpound and the 15 vinyl nononer

copol yneri zable with the aromatic vinyl conpound to the rubbery
polymer in the graft polynmer may be 5to 70 : 95 to 30 (W%,
preferably 10 to 50 : 50 to 90 (m2%h2- If the anount of the aromatic
Vi nyl conpound and the vinyl nononer polynerizable with the aromatic

20 vinyl coipoupfleltd @610k oedkdbihe PRy P4 YARE 1Ky 1pridbggat es

(the conpati ty of e rubbery po yner he mat resin

decreases), and the surface |uster of .the reS|n decreases, .so that it
i s not prefegagrglmethylphenol.1s preferable. The1nelt1n91901nt ofs the

anount of the aromatic vinyl compound and the vinyl nononer

pol ynmer i zabl €hei kot B¢ opROEPhEtY |1 < anpotingre feraxiceedis T bt doradver se
effects are produced on the nol dability of the resin conposition, so

that it is NPh view of heat resistance of the resin to be obtained.
5 The aromatic phosphate of the general formula (II)
can be prepared by allowing the above-mentioned
bifunctional phenol and 2,6-dialkylphenol to react in
accordance with the method disclosed, for example, in
Japanese Unexamined Patent Publication No. HEI
10 5(1993)-1079.
Among the aromatic phosphates of the general
formula (II), aromatic phosphates of the following

general formula (III):

» (S -ot-orH-D), -

, wWherein R® and R® are, the same or different,

an alkyl group having 1 to 3 carbon atoms, and X and n
have the same meaning as defined in the general formula

20 (1), are preferable. Here, the substituents._R5 and R®
in the general formula (III) may be, for example, methyl,
ethyl, n-propyl, or iso-prepyl. Among these, methyl is

especially preferable.



5 preferable. The rubbery polyner is preferably contained in a range
of 50 to 90 % in view of the bal ance bet ween the i npact resistance
of the nolded article obtained fromthe resin conposition and the
processi ng fluidity. 10 The ABS resin of the component (A)
may contain anot her resin such as polyacryl ate, pol ybutadi ene,

pol ystyrene, polyphenyl ene ether, polyphenyl ene sulfide,

pol ycar bonat e, pol yether sul fone, polyanidte, polyinide or pol yvi nyl
chl oride at an anpunt that does not 15 deteriorate the physical propertles
of the resin c P BRPHGH O LhA A 1R EHE BRRIRR SRS & grasgral
resins, polyphenyl ene ether can inprove the inpact resistance of the
resin conposiftdamuia b&)obngilmg® compounds of Ttee combbowin g( By rinm Iees used
in the present 20 invention is an aronmati c phosphate of the general

forml a (@) wvhicd) hagmangPRGiifde the HdidhoehaUSE Ut ReaRE rand ]I t( NP
point of 80[err]C or nore. Here, the specific term nal structure

means that the compoudd s ffeFERTLIYNE
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It is sufficient that the novolak-type phenolic



2, 6-di al kyl phenol residue. The al kyl group having 1 to 3 carbon atons
for the substituents Rlerr] to Rerr] in the general formula (1) may
be, for exanple, nmethyl, ethyl, n-propyl or iso-propyl. 5
The aromatic phosphate of the conponent (B) may be a single one of the
above-nenti oned aromatic phosphates or a m xture of two or nore kinds
of these phosphat es. Anmong the aromati c phosphates of the
general 10 formula (1), aromatic phosphat4es having a specific bondi ng
structure and a term nal structure, and represented bx'the foll owi ng
general formfesin| pf the caqmponent (C) farpp used in the presepferein
Rlerr] to Rlerr] , X and n have the sanme neani ng

invention is a resin that generates a char at the time

of burning, and it can be prepared by the condensation
reaction of a phenol compound and an aldehyde compound.
5 Specifically, the novolak-type phenolic resin may be,
for example, phenol-formaldehyde novolak resin,
cresol-formaldehyde novolak resin, xylenol-
formaldehyde novolak resin, tert-butylphenol-
formaldehyde novolak resin, p-octylphenol-formaldehyde
10 novolak resin, nonylphenol-formaldehyde novolak resin,
resorcinol-formaldehyde novolak resin, bisphenol A-
formaldehyde novolak resin, p-cyanophenol-formaldehyde
novolak resin or a mixture of two or more of these resins.
Among these, the phenol-formaldehyde novolak resin is
15 preferable. Also, the molecular weight of the
novolak-type phenolic resin is preferably 300 to 10,000.
The blending ratio of the components (A), (B) and
(C) in the flame-retarded resin composition of the
present invention is preferably 100 : 3 to 30 : 3 to 30
20 (parts by weight).
If the blending amount of the aromatic phosphate
of the component (B) is less than 3 parts by weight, a

sufficient flame-retardancy cannot be ocbtained, so that



as defined in the general formula (1), are preferable. 20 Here, the

specific bonding structure refers to a bi functi onal phenol residue.
As the bifunctional phenol, resorcin, hydr oqui none, 4, 4-bi phenol

bi sphenol A, bisphenol F and -12-
bi sphenol S are preferable. As the 2, 6-di al kyl phenol,

2, 6-di met hyl phenol is preferable. The nelting point of the aromatic
phosphate is nost preferably 95[err] C or Tbre in view of heat

resi stance of; hesr gsith gre perobtai.neds the blendihhe ameunti ofphdsphat e
of the general formula (I11) can be prepared by allow ng the

above- mentloneqmi‘?Itlc F&%%&ﬂ{sc d% Hﬁgﬁé @ﬂgn23§ gggkgybgh@g@gﬂﬁ)rgﬁgt in

accor dance with exanpl e Japanese
Unexam ned Patent Publication No. HE %15(19?3 d;0791: le to be Anong
the aromatic MERRPRACEL RATYRBTjdfis Af the mo article

obtained will decrease and the molded article will have
5 a poor practicability, so that it is not preferable. The
blending amount is more preferably 5 to 20, most
preferably 10 to 15, parts by weight.
If the blending amount of the phenolic novolak
resin of the component (C) is less than 3 parts by weight,
10 a sufficient flame-retardancy cannct be obtained, so
that it is not preferable. If the blending amount of the
aromatic phosphate is more than 30 parts by weight, the
mechanical properties of the molded article to be
obtained will decrease and the molded article will have
15 a poor practicability, so that it is not preferable. The
blending amount is more preferably 5 to 20 parts by weight,
most preferably 5 to 10 parts by weight.
The flame-retarded resin composition of the
present invention may optionally contain one or more of
20 ~wvarious additives such as other flame-retarders,
anti-oxidants, fillexrs, antistatic agents, reinforcing
agents, stabilizers, lubricants, coloring agents, ‘and

plasticizers at amounts that do not deteriorate the

I
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formula (11), aromatic phosphates of the follow ng general fornula

(ren): 15 [err] , Wherein
Rlerr] and Rlerr] are, the sane or different, an al kyl group having 1
to 3 carbon atons, and X and n have the sanme neaning as defined in the
general formula 20 (1), are preferable. Here, the substituents R err]
and R err] in the general fornula (iél) may be, for exanple, nethyl,
eth¥l, B[propyl, or iso-propyl. Anong theSe, nethyl is especially

pr ef er abl e. ) . - 13 3 &>X@snkes of
the aromati PPEBIFRA REWTHCFerdr aF R co%“@rorrsljj]]stal?rll)lflnglcucde corr%%unds of
the foll ow ng fornul as (1) to (6), anong which the conpound of the

formula (1) withi $hespeee@dBly preferable.

Examples of the other flame-retarders include
non-halogen-type phosphate compounds and inorganic

5 metal compounds.

Examples of the non-halogen-type phosphate
compounds include triphenyl phosphate, tricresyl
phosphate, trixylyl phosphate, trimethyl phosphate,
tributyl phosphate and condensed compounds thereof (for

10 example, CR-741, CR-747 and CR-733S manufactured by
Daihachi Chemical Industry Co., Ltd. in Japan).

Examplescﬁftheinorganicmetalcompoﬁndsinclude
aluminum hydroxide, magnesium hydroxide and antimony
trioxide.

15 Among the above-mentioned flame-retarders,
inorganic metal compounds such as magnesium hydroxide
and antimony trioxide are preferable, because these
inorganic metal compounds can improve the heat
resistance when used in combination with the aromatic

20 phosphate of the component {B) of the present invention.

Examples of the antioxidants include
hydroquinone-typecompounds,phosphorus—typecompounds,

phenol-type compounds, amine-type compounds and



[err] 10 CH3 CH3

10

15

20

-17-

sulfur-type compounds. Among these, the
hydroquinone-type compounds and phosphorus-type
compounds are preferable, because they can give an
excellent fogging property to the flame-retarded resin
composition of the present invention. Here, one of the
above-mentioned antioxidants may be used alone, or
alternatively two or more kinds of the above-mentioned
antioxidants may be used in combination.

Examples of the hydroquinone-type compounds
include hydroquinone, 2,5-di-tert-butylhydroguinone,
2,5-di-tert-amylhydroquinone and octylhydrogquinone.
Among these, 2,5-di-tert-amylhydroquinone is especially
preferable, because it can improve the heat resistance
of the flame-retarded resin composition.

Examples of the phosphorus-type compounds include
tr;valentorganicphosphoruscompoundssuchast:iphenyl
phosphite, tris(nonylphenyl)} phosphite, diphenyl
isodecyl phosphite, bis(2,4-di-tert-
butylphenyl)pentaerythritol diphosphite and
tetrakis(2,4-di—tert—butylphenyl)4,4—dipheny;ene
phosphonite.

Examples of the fillers include inorganic fillers

such as mica, talc and alumina, and organic fillers such



It is sufficient that the novol ak-type phenolic

- 14- resin of the conponent (C) to be used in the present I nvention
is a resin that generates a char at the tine of burning, and it can be
prepared by the condensation reaction of a phenol conpound and an

al dehyde conpound. 5 Specifically, the novol ak-type phenolic resin may
be, for exanpl e, phenol-fornal dehyde_novol ak resin,

cresol - f or mal dehyde novol ak resin xylengp fornaldehyde novol ak

resin, tert-put fhbeelyds nayol akthietidtic agents
p- octylpheno %#ﬁ%?dghwg' nov%lak resin, nonylphenolcfo?naldehyde

novol ak resin, resorC|noI ] hyde nov Iak resi enol A-

f or mal dehyde 1RGN AK Féﬁﬁ?nkFcﬁﬁﬁbﬁﬁQ%ﬁ f?ﬁﬁ%gae éf &n-?h%@o ak resin

or a mxture of two or nore of these resins. Annng t hese, the

phenol - f or mnaladethiysteahdeolegentesin is 15 preferable. Al so, the nol ecul ar

wei ght of the novol ak-type phenolic resin is preferably 300 to 10, 000.
Examples of the reinforcing agents include glass

5 fibers, metal fibers, and whiskers. Examples of the
stabilizers include ultraviolet light absorbers and
light stabilizers such as benzophenone-type compounds,
salicylate-type compounds, benzotriazole-type
compounds and acrylonitrile-type compounds.

10 Further, examples of the lubricants include fatty
acid type compounds and high-melting-point wax-type
compounds; and the examples of the coloring agents
include pigments such as titanium oxide and
phthalocyanine-type compounds.

15 The flame-retarded resin composition of the
present invention can be produced by mixing and
melt-kneading the components (A), (B), (C) and,
optionally, the above-mentioned various additives by a
known method. The mixing and melt-kneading operation

20 can be performed by using a generally-employed apparatus
such as a single-screw extruder, twin-screw extruder
such as a vent-type twin-screw extruder, Henschel mixer,

Banbury mixer, kneader mixer or roll alone or using two



The bl ending ratio of the conponents (A), (B) and (© in the

flame-retarded resin conposition of the present invention is
preferably 100 : 3 to 30 3 to 30 20 (parts by weight). If the
bl endi ng amount of the aromatic phosphate of the conmponent (B) is |less
than 3 parts by weight, a sufficient flame-retardancy cannot be
obt ai ned, so that ~19- -15- it is
not preferable. |If the blending anount o? t he aromati ¢ phosphate is
nmore than 3G Pardise B wReghin ddrbinat imecharse alo I@ape tthee s eafu 1 then ol ded
article to be obtained will decrease and the nolded article will have

5 a poor pr | cabi_|.i o by ol i phehsiabl 8 xnbhd thdgendi ng
anount is nﬁ?gg%geggééﬁ%Pé ¥%Q§g,b%&g§§h * pre?ergbly ?O toaﬁi parts by
wei ght . I f the bl ending anbupt of the phenol ic_novol ak

resin of thetcBApEsShayeiclie Paydnthah depired RPIRT ghfOT X3RSt cj ent

fl ame-retardancy cannot be obtained, so
a board-like, sheet-like or film-like molded article,

5 can be produced.

It seems that, since the flame-retarded resin
composition of the present invention uses the aromatic
phosphate of the component (B) and the novolak-type
phenolic resin of the component (C) in combination as

10 a flame-retarded effective component, an excellent
flame-retarded effect can be produced by a synergistic
action of these components.

Namely, it is known in the art that the
novolak-type phenolic resin gives flame-retardancy to

15 a resin by acting as a char-generating component.
Therefore, it seems that the amount of aromatic phosphate
to be used can be reduced by using this phenolic resin,
and a resin composition havinQ an excellent flame
retardancy can be produced without decreasing the

20 inherent mechanical properties of the resin.

EXAMPLES
Hereafter, the present invention will be more

specifically explained by way of the following examples,



that it is not preferable. |If the blending anbunt of the phenolic
novol ak resin is nore than 30 parts by weight, the mechani cal
properties of the nolded article to be obtained will decrease and the
nol ded article will have 15 a poor practicability, so that it is not
preferable. The bl endi ng amount is nore preferably 5 to 20 parts by
wei ght , nost preferably 5 to 10 parts by weight. The
flane-retarded resin conmposition of the -20- present invention nay
optional |y coph @i 0ne ol TH Mo a2 WP Sci UdbyESo P Uolle A9 OLBRE

fl ame-ret ar d®

anti - oxidants, ers, antistatic agents,
reinforcing agents, stabilizers, lubricants, coloring agents, and
pl astici zer siBVe&iokM® s that do not deteriorate the
- 16- physi cal properties of the conposition in accordance with the
needs. Exting| esmpbntehe ot heedf LandlreetExampd eisn@ngtiethe

Comparative Examples are shown hereafter with their
5 abbreviations.
Component (A)
(a-1) ABS resin (manufactured by Daicel Chemical
Industries, Ltd. in Japan, trade name: CEVIAN V)
(a-2) ABS resin (manufactured by Cheil Industries Inc.
10 in Korea, trade name: STARLIGHT)
Component (B)
(b-1) the compound of the following formula (1) mp 98
to 101TC
(manufactured by bPaihachi Chemical Industry Co., Ltd.,

15 +trade name: PX-200)

( o}‘P—o O—P‘EO—D) (1)
2 2
CHgs CHa
(b-2) the compound of the following formula (2) mp 171
20 to 173C

(manufactured by Daihachi Chemical Industry Co., Ltd.,

trade name: PX-201)



non- hal ogen-type phosphate conmpounds and inorganic 5 netal conpounds.
Exanpl es of the non-hal ogen-type phosphate conpounds i nclude triphenyl
phosphate, tricresyl phosphate, trixylyl phosphate, trinmethyl

phosphat e, tributyl phosphate and condensed conpounds thereof (for 10
exanple, CR-741, CR 747 and CR-733S manuf gctured by Dai hachi Chem ca

I ndustry Co., Ltd. in Japan). '21Exanples of the inorganic netal
conmpounds include gkum num hydr oxi de, s iun1hydroxide and anti nony

trioxide. no the abhgve- nedD retarders,

i norgani ¢ met al£ g5 L}htb gG d and antl(g,g‘n
trioxide are pr e, cause Irnoy\ga#fi ¢_netal conmpounds’can

i nprove the heat tance mhen used™in gpapi fion with the aromatic
20 phosphate of the co&§8nent (B) of the present I nvention.

Exanpl es of the anti oxidants include hydr oqui none-type conpounds,
phosphor us-t ype(sedpotheéscompourghemdithiey e laawioih dso radl e BY pepcpgpounds
and

to 189T
5 (manufactured by Daihachi Chemical Industry Co., Ltd.

trade name: PX-202)

(v v iv s O o) S

10 (b-4) tris(2,6-dimethylphenyl) phosphate mp 136 to
138C
(manufactured by Daihachi Chemical Industry Co., Ltd.,
trade name: PX-130)
(b’-1) triphenyl phosphate mp 49 to 50T
15 (manufactured by Daihachi Chemical Industry Co., Ltd.,
trade name: TPP)
(b’-2) the compound of the following formula, liquid
at an ordinary temperature (manufactured by Daihachi

Chemical Industry Co., Ltd., trade name: CR-733S)

(O} t-0),

Component (C)

20



-17- sul fur-type conpounds. Anong these, the hydr oqui none-type

conpounds and phosphorus-type conpounds are preferable, because they
can give an excel l ent fogging property to the flame-retarded resin 5
conposition of the present invention. Here, one of the

above-nenti oned anti oxi dants may be used al one, or alternatively two
or nore kinds of the above-nentioned -22antioxidants may be used in
conbi nat i on. Exanpl es of the hydroqui none-type conpounds 10

i ncl ude hydr oqycRaneph2n21di £4 £hbi1Aehyldy doa@uidiof@sin (manufactured
2,5-di -tert-anyl hydroqui none and octyl hydr oqui none. Anong t hese,

2, 5-di - ter { 5oV hivdean| BRARIIch POPRELELIY co. . PLERE! A& adesayse 1t can
i nprove the heat resistance Fame-Tetarded resin conposition.
15 Exanpl es, of tEe phosphor us-type conpounds i ncl ude trival ent
organi ¢ phosp ﬂ8P8§Eco ddnds such as triphenyl phosphite,

tris(nonyl phenyl) phosphlte di phenyl i sodecyl phosphite,

bi s(2, 4-di -tBxamples butyl phenyl)pentaerythritol diphosphite and

5 Flame-retarded resin compositions were prepared
using the components at the blending ratios (parts by
weight) shown in Table 1. The components were mixed in
a Henschel mixer and were melt-kneaded in a vent-type
twin-screw extruder (TEM-37BS manufactured by Toshiba

10 Machine Co., Ltd.) to produce the flame-retarded resin
compositions in pellets. Next, the resultant resin
compositions were molded in an injection molding machine
to produce samples for f£lame retardancy test and
mechanical property measurement.

15 The physical properties of the resultant resin
compositions were evaluated by the following methods.
Flame Retardancy (Examples 1 to 11)

Oxygen Index (LOI)
:according to JIS K-7201

20 Mechanical Properties (Examples 1 to 11)

I1zod Impact Strength
raccording to JIS K-711¢

Deflection Temperature Under Load



20 tetrakis(2,4-di-tert-butyl phenyl)4, 4-di phenyl ene phosphonite.

Exanpl es of the fillers include inorganic fillers such as mca, talc
and alum na, and organic fillers such as wood powder.
Exanpl es of the antistatic agents i nclude cationic antistatic agents
and non-ionic antistatic agents. Exanpl es of the reinforcing
agents include glass 5 fibers, netal fibers, and whiskers. Exanples of the
stabilizers include ultraviolet |ight absorbers and | ight stabilizers
such as benzophenone-type conpounds, salicyl ate-type conpounds,

benzotri azol e-type conpeoaodgsrarichqactyl amist Ki-l7e2G%pe conpounds. 10
Further, exanples of the lubricants include fatty aci d type conpounds

and hi gh- nel ting- poiytc MBXsb¥R@ning SQFREUNds; and the exanples of the
coloring agents
:according to JIS K-7206
Water Absorption (Example 11)
5 Boiling Water Absorptivity and Water Absorption
Amount
:according to the (A) method of JIS K-7209
However, test pieces having a size of 61.5 mm x
12.9 mm x 3.1 mm were used and the method (A) (1) and
10 (2) in "8. Calculation” of the above Standard were used
as the calculation formulas.
The evaluation results of the obtained flame-
retarded resin compositions are shown in Table 1 together

with the components of the resin compositions and the

15 Dblending ratios.



i ncl ude pignments such as titani um oxi de and pht hal ocyani ne-type

conpounds. 15 The flame-retarded resin conposition of the
present invention can be produced by m xi ng and nmel t - kneadi ng t he
conponents (A), (B), (O and, optionally, the above-nentioned various
additives by a known et hod. The nbxing and nelt-kneadi ng operation
20 can be perforned by using a generally-enpl oyed apparat us such as a
si ngl e-screw extruder, tw n-screw extruder such as a vent-type
t W n-screw extrugerHenschet—mixer; Batbtfy—r-xet—kneader—m-xe+r or
roll alone or |usilng|two @ <« ®» un »l9% or
more of themiln domi nati &. By=nol di ng t he ﬁ%SJItantg 4 4 age- get grded
resin conposi tji on—usi-ng—a—known—nethod, nplded article having a
desired shape,| fqr gxanple, a board-llke sheet - | | ,ke_or, fi] mlike
. o - .
nmol ded articlg, |3 ¢an be &rodued. 2 “ It segmesthat 4 since the
flame-retarded resif
n )] Alel ©
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TABLE 1
(A) camponent
a-1
a-2
(B) camponent
b-1
b-2
b-3
b-4
(C) ccrrponent
c-1
Evaluation result of flame-retarded resin
Izod impact strength
Deflection temperature under load (C)
Vicat softening point (<)
Water absorption (wt%)
Water absorption per surface area (mg/ar’)

10T (%)

camposition




conposition of the present invention uses the aromatic phosphat e of
t he conponent (B) and the novol ak-type phenolic resin of the conponent
(© in conbination as 10 a flane-retarded effective conponent, an
excel | ent flame-retarded effect can. be produced by a synergistic
action of these conponents. Nanely, it is known in the art that
t he novol ak-type phenolic resin givgg_flame-retardancy to 15 a resin
by acting as a char-generating conponent. Therefore, it seens that the
amount of aromatic phosphate to be used can be reduced by using this
phenolic resin, and a resin conposition having an excellent flane
retardancy can be produced w thout decreasing the 20 inherent nechani cal
properties ofcdigarasiive ExampXABPLES Hereafter, the present
invention will be nore specifically explained by way of the follow ng
exanpl es, Samples were obtained in the same manner as in the

Examples except that the flame-retarded resin

compositions were prepared using the components at the

5 blending ratios shown in Table 2. Physical properties

of the obtained resin compositions were evaluated in the

same manner as in the Examples. The evaluation of flame

retardancy and mechanical properties was carried out in

Comparative Examples 1 to 8 and the evaluation of water

10 absorption was carried out in Comparative Examples 7 and
8.
The evaluation results of the obtained flame-
retarded resin compositions are shown in Table 2 together

with the components of the resin compositions and the

15 Dblending ratios.



- 20- which are not intended to limt the scope of the present

I nventi on. The conponents used in the Exanples and the
Conpar ati ve Exanpl es are shown hereafter with their 5 abbreviations.
Conmponent (A) (a-1) ABS resin (manufactured by Daicel Chem cal
| ndustries, Ltd. in Japan, trade nanme: CEVI AN V) (a-2) ABS resin
(manuf actured by Cheil Industries Inc. 10 in Korea, trade nane: STARLI GHT)
Conmponent ( B) (b-1) the conpound-24-the following formula (1) np 98
to 101[err]C (manuf actured by Dai hachi Chemical Industry Co., Ltd.,
15 trade nane: PX-200) [err] (b-2) the conpound
of the followwng formula (2) np 171 20 to 173[err]C
I N N 0 O 9w
~ g A ° § 48 8 5 2
o 2 2 s 49 &
— Q Y] (5 TR BV~ S o
8
~
oo N N
Em g 5 R § 9 8 8
o ™ ~ O\Q(’Zl\
§ N = o o & 5 B3 8
— 0 +H o
- g A s A9 @ 8
o o) ™~ “3“’2“"".
N S 0 < 8 ¥ 8 &
-~ | 8 . s g% g ¢

(A) camponent
a-1
a-2
(B) camponent
b'-1
b'-2
(C) component
c-1
Evaluation resuit of flame-retarded resin
Izod impact strength
Deflection temperature under load (°C)
Water absorption (wt%)
Water absorption per surface area (mg/ant)

IOI (%)

camposition

TABLE 2

| vicat softening point (C)




(manuf actured by Dai hachi Chem cal Industry Co., Ltd., trade nane:

PX-201) - 21- [err]
(b-3) the conmpound of the following formula (3) np 187 to 189[err]C
5 (manufactured by Dai hachi Chem cal Iddustry Co., Ltd., trade nane:
PX-202) [err] 10 (b-4) tris(2,6-dinethyl phenyl)
phosphate np 136 to 138 [err]C (manuf actured by Dai hach

Chem cal Industry Co., Ltd.,

As shown above, since the flame-retarded resin
composition of the present invention is prepa;ed by
adding a specific aromatic phosphate and a novolak-type
phenolic resin to an ABS resin, the present invention

5 can provide a flame-retarded ABS resin composition which
does not contain a halogen atom and does not generate
a corrosive or poisonous gas at the time of molding or
burning, which has low volatility and high flame
retardancy and mechanical properties, and which has

10 excellent resistance to hydrolysis without lowering the
electric properties by water absorption or blistering.

Therefore, the flame-retarded resin composition
of the present invention can be used under severe
conditions at a high temperature and high humidity, for

15 example, in various electric and electronic components
such as a television set or personal computer, or in
automobile components.

Also, since the flame-retarded resin composition
of the present invention does not contain a halogen atom,

20 the flame-retarded resin composition causes
substantially no safety problems in terms of
poisonousness to human beings or corrosiveness to

molding apparatus.



trade nane: PX-130) (b'-1) triphenyl phosphate np 49 to 50[err]C 15

(manuf actured by Dai hachi Chem cal Industry Co., Ltd., trade nane:
TPP) (b'-2) the compound of the following fornula, liquid at an
ordi nary tenperature (manufactured by Dai hachi Chem cal Industry Co.,
Ltd., trade nane: CR-733S) 20 _fpmonent (C)

-22- (c-1) phenol -fornmal dehyde novol ak resin (manufactured by
Arakawa Chem cal Industry Co., Ltd., trade nane: Tamanol - 759)
Exanples 5 Fl ame-retarded resin conpositions were prepared

Although the present invention has fully been
described by way of examples, it is to be understood that
various changes and modifications will be apparent to
those skilled in the art. Therefore, unless otherwise

5 such changes and modifications depart from the scope of
the invention, they should be construed as being included

therein.



usi ng the conponents at the blending ratios (parts by wei ght) shown in

Table 1. The conponents were m xed in a Henschel m xer and were

nmel t-kneaded in a vent-type tw n-screw extruder gﬂmmmmﬂm "ured
by Toshiba 10 Machine Co., Ltd.) to produce the fla ﬂ l
conpositions in pellets. Next, the resuLpant resin *cofpo'si t" ols tere
nol ded in an injection nolding machi ne to produce sanples for flane
retardancy test and mechani cal property neasurenent. 15 The
physi cal propexTi W8 fLATME I8sul tant resin conposi tions were eval uated
by the follow ng nethods. Fl ame Retardancy (Exanples 1 to 11)

Oxygen Index (LO) A filame-retarded ré@fﬁrQbM@délﬂiéhKcaﬁthdihg.
Mechani cal Properties (Exanples 1 to 11) | zod | npact Strength

caccording to JIS K, 11)10 Defl ection Tenperature Under Load

an ABS resin;
(B) an aromatic phosphate having a melting point

5 of 80C or more and being represented by the following

general formula (I):

Foo o K

O—"{"@f * 0‘*’}‘3@ (1)
n

R! (l) (l)mR4

R2 R? 3 3
Sl e A o &

, wherein R! to R? are, the same or different, a
hydrogen atom or an alkyl group having 1l to 3 carbon atoms,
excluding the case where R! to R are all hydrogen atoms;

15 X is a bond, -CH,-, -C(CH,),-, -S-, -SO,-, -O-, -CO- or
-N=N-; n is an integer of 0 or 1; and m is an integer
of 0 to 5; and

(C) a novolak-type phenolic resin.

2. A flame-retarded resin composition according to
20 claim 1, wherein (A), (B) and (C) are blended in a ratio

of 100 : 3 to 30 : 3 to 30 parts by weight.

3. A flame-retarded resin composition according to

claim 1, wherein (A), (B) and (C) are blended in a ratio

This Sheet Has Been Repl
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-23 - raccording to JI'S K-7207 ——— Vi Cat

Sof t eni ng Poi nt -according to*jTS’FT?EOG

Absorption (Exanple 11) 5 Boi l i ng Water “E@ﬁater
Absor ption Anmount

met hod of JI'S K-7209 However_3gl-est pi eces tha |ng a si ze of 61.5
nmm X 12.9 Mfm x 3.1 mm were used and the nethod (A (1) and 10 (2) in
"8. Calculation" of the above Standard were used as the cal cul ation
formul as. of 100 : Bha@vapuat sord esoll paret ble wabighped flanme-
retarded resin conpositions are shown in Table 1 together with the

component s of, the T egi P, ¢RI Yd 0880351 HE cohp U £OFbAI bR g o
claim 1, wherein (A), (B) and (C) are blended in a ratio
of 100 : 10 to 15 : 5 to 10 parts by weight.

5 5. A flame-retarded resin composition according to
claim 1, wherein the aromatic phosphate of the general

formula (I) is a compound represented by the following

general formula (II):

0 o
10 Qo—g—o@'fx@o }l)—o (1n
R ') O

, Wwherein R! to R4, X and n have the same meaning

15 'as defined in the general formula (I).
6. ‘A.flame-retarded resin composition according to
claim 5, wherein the aromatic phosphate of the general
formula (I1) is a compound represented by the following

general formula (III):

RS o o RS
(Cro)y O OfeH-0)
(11D
2 n 2
RS R®

wherein R® and R6 are, the same or different,

20

This Sheet Has Bee,
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[err] - 25- Conparati-ve
Exanpl es anpl es were obtained in the same nmanner as in the
Exanpl es except that the flane-retarded resin Emﬂﬂ Unmﬂllm
prepared using the conponents at the 5 blendingr ble 2.
Physi cal properties of the obtained resin conpoditiors Wwer& eval uated

in the same manner as in the Exanpley. The eval uation of flane
retardancy and nechani cal properties was carried out in Conparative

Exanples 1 tg,8 angyihsr%\a%l trpévﬂngoi Y8t 8r catBorakssmé | oAnwaX eard ired out
i n Conparative Exanples and The eval uation results of

the obtained flamahe same meaning as defined in the general formula

(1).
7. A flame-retarded resin composition according to
5 claim 6, wherein R’ and R® in the general formula (IITI)

are each a methyl group.
8. A flame-retarded resin composition according to
claim 1, wherein the aromatic phosphate of the general

formula (I) is a compound represented by the following

10 general formula (1):

CHasa CHa
(Croytegyeit ), "
CHas
15 9. A flame-retarded resin composition according to

claim 1, wherein the novolak-type phenolic resin of (C)
is phenol-formaldehyde novolak resin having a molecular

weight of 300 to 10,000.

This Sheet Has Been Replaced
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retarded resin conpositions are shown in Table 2 together with the
conponents of the resin conpositions and the 15 blending ratios.

- 26- [err] -27-

As shown above, since the flane-retarded resin

-32-

FLAME-RETARDED RESIN COMPOSITION

ABSTRACT OF THE DISCLOSURE
A flame-retardedaresin composition contains: (A)
an ABS resin; (B) an aromatic phosphate having a melting

point of 80T or more and being represented by the

following general formula (I):

ot

R1 ? (l? R
o—%{o@fx o~p} o@ (1)
n
:Rl (|) (I) o 1‘{4

10 [j:]

, wherein R' to R* are, the same or different, a
hydrogen atom or an alkyl group having 1l to 3 carbon atoms,
excluding the case where R! to R* are all hydrogen atoms;
X is a bond, -CH,-, -C(CH;),-, -S-, -S0,-, -0-, -CO- or

16 -N=N-; n is an integer of 0 or 1; and m is an integer

of 0 to 5; and (C) a novolak-type phenolic resin.



conpo§Pf§@n of the present invention is prepared by
aromati c. phosphate and a novol ak-type phenol i c :
t he priesent invention 5 can provide a flane-retarpep
conposition which does not contain a hal ogen atjo

generate a corrosive or poisonous gas at the tijme

burni ng, which has low volatility and hi_gh_flanme

mechani cal properties, and which has 10 excell ent [ 63T Stane ydr{
wi t hout | oweiktngst ot predlegmible. prbﬁeﬁhﬁe@ﬂgﬂ@%ﬂeramm&nﬁn¢ﬁnt:”
bl i stering. Therefore, the flame-retarded resin conposition

of the preseatomaMeid i oo Sphate UsethotdanhSE00 arts WPNE1§HRES &8hea hi gh
tenperature and high humdity, for 15 exanple, in various electric and

ool oM e SRERANEIN Sa) proiil P25 0kCRY AL EE! ali AR nEOTPUL T

or in e co , since the
flame-retarded resin co osition of the present invention_does not
contain a haPB§éd Ry 112odeRE epsgmendetiedBe HARG R ICohpdei ¥10h BaYSes
substantially no safety problens in terns of poi sonousness to human

bei ngs or5 coarpsorvepeastticabilityl dioghagpataisinot preferable. The
blending amount is more preferably 5 to 20, most
preferably 10 to 15, parts by weight.
~ If the blending amount of the phenolic novolak
resin of the component (C) is less than 3 parts by weight,
10 a sufficient flame-retardancy cannot be obtained, so
that it is not preferable. If the blending amount of the
phenolic novolak resin .
aromatic—phosphate is more than 30 parts by weight, the
mechanical properties of the molded article to be
obtained will decrease and the molded article will have
15 a poor practicability, so that it is not preferable. The
R blendingamountismorepreferablys1x>20partsbyweight,
most preferably 5 to 10 parts by weight.
The flame-retarded resin composition of the
pbPresent invention may optionally contain one or more of
20 various additives such as other flame-retarders,
anti-oxidants, fillers, antistatic agents, reinforcing

agents, stabilizers, lubricants, coloring agents, and

Plasticizers at amounts that do not deteriorate the

I
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cont ai ni ng:

having a neldHxD W8 WLAIM IS:

5

15

20

. Al't hough the present QW?MWHHW full y been described by
way of exanp under st t ous ch —
modi ficati onHmlll HI'IL"'IHHH&‘HBLt to ose n the Rﬁ LAC fSHmT
unl ess ot herwrsec such changes and nodifications depart|fyomthe scope ]of

the invention, they shoul d be construed-as-being includgd| tlHed@i r2000
29 VHAT WE CLAIM IS 1. A flame-retarded resin fopposition

(A) an ABS resin; (B) an arpmati C phosphate

1. A flame-retarded resin composition containing:
(A) an ABS resin;

(B) an aromatic phosphate having a melting point

of 80C or more and being represented by the following

general formula (I):

. (”)'. R
00— {o@—fx Q O-P O@ (1)
n
R (I> (l) "R

,,.wherein R' to R* are, the same or different, a
hydrogen atom or an alkyl group having 1 to 3 carbon atoms,
excluding the case where Rl to R! are all hydrogen atoms;
X is a bond, -CH,-, -C(CH;),-. -S-, -50,-, -0-, -CO- or
-N=N-; n is an integer of 0 or 1; and m is an integer

of 0 to 5; and excluding the case when m is 0 and R', R?

and R* are all hydrogen atoms; and

(C) a novolak-type phenolic resin.
2. A flame-retarded resin composition according to
claim 1, wherein (A), (B) and (C) are blended in a ratio
of 100 : 3 to'30 : 3 to 30 parts by weight.'
3. A flame-retarded resin composition according to

claim 1, wherein (A), (B) and (C) are blended in a ratio

AMEMDED




of 80[err]C or nore and being represented by the following general fornula

(1): [err] , Wherein R err] t_,_BLeLJ:_]-—are
the sane or different, a hydrogen atom or anal kyl greup—having 1 to

Carpon SO, | pxclud g he case ahere Rert] 1o A ej“ I \M’@ge”

-CO or -N=N-; nis aninteger of 0 or 1; and mis an« ntcegér "of* 0 to 5;
and excluding the case when mis 0 and Rlerr], Rerr] and Rerr] are aII

hydr ogen atone:. § d CL 1M (£9.a novol ak-type phenol ic resin,

wherein the aroma ﬁosphate of the general fornmula (1) is a conpound

represented, by he ,f 01 | qu.ng., gengral formul @ fhbi « 1 SERACENENG RHEET
(A) an ABS resin;
(B) an aromatic phosphate having a melting point
of 80C or more and being represented by the following

general formula (I):

R! o
. o—{é{o@fx@a—o—} {> (1)
R1 (|>
R2 1 R? R3 l R3
, wherein rR' to R* are, the same or different, a
hydrogen atom or an alkyl group having 1 to 3 carbon atoms,
excluding the case where R' to R* are all hydrogen atoms;
~ X is a bond, -CH,-, -C(CHy),-. -S-, -SO,-, -O-, -CO- or
-N=N-; n is an integer of 0 or 1l; and m is an integer

of 0 to 5; and excluding the case when m is 0 and R, R?
and R* are all hydrogen atoms; and
(c) a novolak-type phenolic resin,
wherein the aromatic phosphate of the general

formula (I) is a compound represented by the following

general formula (II1):
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[err] Wherein Rferr] 1o R[errj X

and n have the sane neani ng as defined in the I)
and in the general formula (11), the two R[err]saWH zI "“ gl
WO

Rlerr] aré
t e sane.

wherein the
represent ed

wherein R ern]

the sane, the two Rlerr]s are the sane, an

Ss are

2. A flanme-retarded resin 3¥omosition according to claiml,
romatlc phosphate of the general forrrul a gll) Is a conmpound
R

ythélfoll ng general formula (1H): [err]
R[ err a [ ffement ==

| -___})__Q{ ) X @) —p-——O > (11

i

j R O

| R% R R? R?

Wherein R! to R*, X and n have the same meaning as
defined in the general formula (I); and in the general
formula (II), the two R's are the same, the two R%s are

the same, the two R’s are the same, and the two R*s are

the same,

2. A flame-retarded resin composition according to

—

claim 1, wherein the aromatic phosphate of the general

formula (II) is a compound represented by the following

general formula (III):

wherein R> and RS are, the same or different,

r

an alkyl group having 1 to 3 carbon atoms, and X and n
have the same meaning as defined in the general formula

(1).

3. A flame-retarded resin composition according to

——

R {

claim 2, wherein R> and R® $n,1hg“ggneral £ormula (III)

are each a methyl group.

3|
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an al kyl group having 1 to 3 carbon atoms, and X and -A—have—t-he-sare—

nmeani ng as defined in the general fornula 3. ed resi
conposi tion accor di ng to claim2, wherein Rerr] and !ﬂﬁm mmrlilmmlg#emfaral
forrrula (FI1) are each a nethyl group.
- 4. A flane-retarded resin conpositli on accordi ng to cI a| m 1
wherein the aromati c phosphate of the general formula (1) is a conpound
represented by the foll ow ng general forrmula (1): [err]

4. A flame-retarded resin composition according to

claim 1, wherein the aromatic phosphate of the general
formula (I) is a compound represented by the following

general formula (1):

CHag CHs
(r ORI ) N
w CHas
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