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FLAVE- RETARDED RESI N COMPOSI T ON 10 BACKGROUND OF THE | NVENTI ON l.rFlgkdzgn
the Invention The present invention relates to a novel flame- retard@d resin
conposition, and nore particularly to a flane-retarded ABS resin
conposition which does not 15 generate a corrosive or poi sonous gas by
deconposition of the resin conposition at the tinme of noldin
and whi ch has a good processing propeéty to produce a nnldedﬂmmwummwmwuwmng
a high flane retardancy, good nechani properties and a resistgpg
hydrol ysis. 20 2. Description of the Related Art Thernmop Iastlc re5|ns hav
excel l entproperties in that they can be manufactured at a conp#MﬂMWMﬁMMMMWm/
cost and they can be easily nolded, so that they are used in
203 -2every field of industry. EspeC|aIIy, ABS resins have excel | endoooz2+
mechani cal properties, heat, resjstan [ property and the |ike,
so that ABS resins are wd FQﬁﬁ% éﬁ %ﬁiéﬁégfgﬁilgﬁﬁ el ectroni ¢ conponents,
5 autonobi |l e conponents or the |Iike. However, the - thernoplastic resins
are gdherally flammable and, for their use, it is necessary to nake the
resins flanme retarded by addlng a flame-retarder or a flanme-retarded
auxiliary to the therFibpMBSRETARBEDS REISTN eCOMPOBITBON10 nore excel | ent
properties (flame retardancy, mechani cal properties, heat resistance,
el ectrical insulating property and the |ike ) are sought for in accordance
with the diversification of use or increase in scale of the thernoplastic
resins. 15 In order to give flanme-retardancy to thernoplastic resins, there
has been adopted a nmethod of adding a hal ogen-type flanme-retarder in
preparing resin conpositions. However, this hal ogen-type fl ane-retarder,
while giving a flanme-retardancy to 20 resins, nmay possibly generate a
hydr ogen halide by thermal deconposition at the tinme of nolding to corrode

a nmetld pPRACKGRGUNEt olF MHEl, INVEdiTI®ONBachi ne, peripheral apparatus ,
el ectric and el ectroni c conponent or the |ike .

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
molded 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



- (" )y~)rf fli'~~ 15- ~J ~ii~.z -3 Anethod for collecting such a
corrosive gas can be considered. However, it requires a special equirem . 2007
Al so, a |lot of snoke is generated at the tine of burning, and, since the
hydrogen halide is poisonous, it not only degrades a working environnent
but al so produces adverse - effects qp_human beings at the tinme of burning
such as a f ire. Therefore, in recent years, non-hal ogen-type
fl ame-r et aveays hieldsaf | hnfusE hsest spectiffel hvn- ABSodgess ippe have
flame-retarders, 10 inorganic netal conmpounds such as nmagnesi um hydr oxi de,
al um num Byedieaxi eetr malotiami budr o siee ot ileas, cheagnesisig tanbenate are
used. Especially, magnesi um hydroxi de has a hi gh tenperature of
deconposi i i rat d on: and | I t LR s ing the
15 gener a%?g%%ggﬂgiékgge%tef% {(ﬁé g%?%lgﬁg%gsgﬁtgﬁa}tﬁ%aﬁlﬁggi%% ydr oxi de
is wdely used forﬁgractical a ILcatiogs .. However, in order to produce a
i

suf fi ci entifdne-1aedr f&F e?i"&%t%“rfhg?l% Grhaf/dF ORGe GRARROBE Y Ftied at a

| arge anount and it considerably decreases the 20 inherent properties of
t he rési nautespdel hel gomronedisniaial theogdie es. Hagewes nokhhal ogen-t ype
flame-retarders other than inorganic netal conpounds, organic phosphorus

n -4.conpeHedsais Bavitde Wwaisefls Bajy egentathilaegy of gamna yihwsphar, uE gonpounds
i ncl ude | ow nol ecul ar wei ght phosphates such as trinethyl phosphate and

tri phenyl : pan Eﬂﬁ%ﬁfi d ubl_j . 0 SHO

61( 1986)-58%&%2“‘3%%& gs?é?%hg?%ﬁ ane e?gr aagé:%n%:lég ?gﬁ/ééng%g%&s resins
by adding a resol -type phenolic _resin and redrphosphorus to the resins.

Al so, JapBR&sEdsd,&iiaipg: enflpMa et roHEINGT foflemes(aebaFrde5160 and
No. HElI 7(1995)-48491 disclose a technique for giving flane retardancy to
ABS r esi nsuwiitlhicany | towdihien ¢ hidrgnop Lagddic resiigtsaincelnfrepentegearshy addi ng
a phenolic resin and an organi c phosphorus conpound to the resin. 15
Howeviey , hbe el BKicR ICEROSH+bPey tdis€ | (BEsmé Nré basa iy | aed &pas ikrve

problens in terns of their heat
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.

15 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

20 resins, may possibly generate a hydrogen halide by
thermal decomposition at the time of molding to corrode

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

apparatus, electric and electronic component or the like.



resi stance, although they are excellent in flame retardancy and mechlnhbal 2002

properties. Especially, it is difficult to use themfor purposes that
require severe 20 specifications in heat resistance (for exanple,
conponents that are used in locally heated parts such as an engi ne part of
an autonobile or a heat transfer roll-ga~ of a copying machine). I, .0 ~ ~
-5 Moreover, since the organi ¢ phosphorus conpounds 5 10 give not only
flame ret Armﬁyoﬁutfoeﬂ swe plastiigiq ysught lfe qgasrasive gae Ba deen a
probl em that heat deformation tenperature or softening tenperature of the
resins coasinderddryddecraseser,| titi S enoibesnat Bpearilal haguipmealectric
property and the flanme retardancy of flane retarded ABS resin conpositions
are deterjqrafe heyr [ e used
nder sevhie Somdibions. SRORE B, GRRIELel e Bhe . ERED IR SR
exanple, in various electric and el ectronic conponents such as a tel evision
set or peF‘é‘(S‘naISld’cﬁﬁ)Jilé‘? hydrogen hgdosle &% QRPYS .SHVARNE GﬂlliH
| NVENTI ON The present invention has been nade in view of 15 these
ci rcurfst adegsraddher progdeihngigwehronmernly d uthdd sn pgza@ucessedrelrs® sol ve
t he above-nentioned probl ens and found out that a resin conposition having
a high f base s rehandaay b&xegk! art vmRshenmeab fpbeaiin§Ssuldatas
resi stance and hydrolysis resi stance in good bal ance can be produced by

ddi t t
ABS 1851 it RS Conbl SR The. Brodars) 2%%% 4RE-BOuLR . O

pr esent |nvent|on IS to provi de J ~. -6 a flane-retarded
ABS resin &S‘Hﬁos‘F?Féﬁd\ﬁrﬁ%haHEeé‘Srﬁﬂ Jc’bn't“élnﬁf é"’?’l%?‘ﬁgen atom and does not

generate a corrosive or poisonous gas at the tinme of nolding or burning,
whi ch has hi gh flZsrethet arcdaticglagemecypeai fdlany -opetardensth 5 | ow
vol atility, and has excellent resistance to
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



hydrol ysis without |owering the electric properties by water absoppyiggpommp
blistering. Accordingly, the present invention provides a flane-retarded ¢
resin conmposition containing: (A) an ABS 10 resin; ( B ) an aromatic
phosphate having a nelting point of 80~ or nore and being represented by

the follow ng general formula (1): Rb4yOORaa- X-n~"PO~/ ~/ nOPO
~/ ~1 ) 15R100mMRMM R, \ R Ra" R3i |, wherein RLto R4 are, the
same or deéempoantds aakled Woigdal it omest- anRaPrgiIsefroapiNgviarganie 3 car bon
atoms , 20 excluding the case where Rl to R4 are all hydrogen atonms ; X is

a bond, -PBsphdX@EBEdmpodnds- 302l udé& 1owChro Decullal ;waightan i nteger

of O or 1; and mis an integer of 0 to 5; and (C) a-~novol ak-type phenolic
resin. - o raa) atlbhlloe €ri T RRED
EveoDi VENPRCTRE S SRR PRET 1 s Mo o Cemens T8 ) T 6o tsed in the
present invention represents a resin fornmed fromthree kinds of nononers,

i .e. acryPBRAFPAALE - butadiene) 5 and styrene, as principal materials.
However, a desired site of the above-nentioned nononers may be substituted
with & specific grarpnese Unroaeiped dfateptpPedekigagiomhdie esPHO 0 be
produced. The ABS resins may be specifically 1) a resin 10 obtai ned by

graft copeiymemiezat2oneals @i $dDEBLISC thiaty|f Lampousd ardasByasasnt plecne )

and a vinyl nononer ( such as acrylonitrile) copolynerizable with the

aromati c Vi Ho ! : I C t adi.ene or
styrene- b%%géilneﬁgrr]g%go ?/?r%?sragg%??ﬂérgpg)yggéél ;S’:'r:@r]e @ﬁ%%ggoﬁggﬁﬁed by

bl endi ng a vinyl_ copol yner (such as styrepe-acrylonitrile copolyner) forned
froman #bfatfed BRYFPEGHIHINECakd e Z8 FLPSmononer copol ymeri zabl e with

the aromatic vinyl conpound, with a rubbery polyner (such as
acrylonitril e- buPddiend arepel Ymexamipieed Patamhd utheteationsg Ne .| att er
one is preferable. The ratio of blending the vinyl copolynmer and the
rubbaoy pokymer 19v4 he2palne®rahbiend .i HEBURK 1Y 930) £ 98401 Hls&DoER (W S) .
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
i1s difficult to use them for purposes that require severe
20 specifications in heat resistance (for example,
components that are used in locally heated parts such

as an engine part of an automobile or a heat transfer

roller of a copying machine).



'S ~n~1~ ~_"";?~?Z _g_ The aronatic vinyl compound in the conponent { ,A-
may be, for exanple, styrene, a-nethylstyrene, or paranethyl styrene. “Afoi
these, styrene is particularly preferable. 5 The vinyl nononer

copol yneri zable with the aromatic vinyl compound may be al kyl
(meth)acrylate such as nethyl acryl at€- ethyl acrylate or nethyl

met hacryl ate; (neth)acrylic acid such as acrylic acid or nmethacrylic acid;
vinyl cyani de moMOREOEEER 83NLE &by PEHUATF L RP SHRBOTALT AV PRPLS,

cXx, ~3-unsaturated carboxylic acid such as mal efi c anhydride; mal ei m de
nmononer sgtheandt phwebyl walamean detaddarethybplterml goapeamitdecity to

N-cycl ohexyl nmal ei m de or N net hyl nal ei m de; or gl ycidyl nononer such as

gl yci dyl éﬁﬁe(f@éfhéwlhéké;nMﬁfappe«%aeémm%%ﬁ/a@ﬁof_me%&l& al kyl
(nmeth)acrylate, vinyl cyani de nononer (especially acrylonitrile), and
mal ei m de nononer (especialu¥ N Ehenylnaleinid%% ar e gksferable. 20 The
rubbery poPYREFAILTR OLpEQTFALPY [HHARRE2LN DY ad & T8RSyl ass
transition tenperature of 0~ or less. Specifically, the rubbery pol yner
may bé diepesiyesrabyedecnenrs®s pol ybuiadieaen spykhreart-that-the. -Q-?
_g_ but adi ene copol ynmer rubber or acrylonitrile-butadi ene copol yner rubber;
acrylic rabéetrsuchpasppeltybldyd anweylfHl @meblredardpnbynerf sfitames

pol yi soprene, pol ychl oroprene, ethyl ene-propyl ene rubber) 5

et hyl ene-lpéegﬁld%@-ﬁégn%ets%poémsbsri s aly Qi@t@i‘&%‘iiaetf@dbbgck

copol ymer rubber or styrene-isoprene bl ock copol ymer rubber; or

hydr ogenat ed conpound t hereof . e, the, rubber ner refers tq a

pol ymer HRFRY ébrﬁbe@Fié’lnaé‘frfec’?r‘gﬁelﬁeﬁ%ﬂchﬂ‘é)yoﬁﬂ:%Qﬂﬁnﬁ%%eﬂsF’%bbery

copol yners, pol ybut adi ene, styrene-butadi ene copol ynmer rubber and

acryl oni tunderbgeadimmecengaityirgrs rabbar hagd dspepenaltynsy efred adbigh The

ratio of the aromatic vinyl conpound and the 15 vinyl nononer

copolipnernigmabbe t4 t hrbheeda@ile ¢ YnWarxooneurd dotihe wulbery pol ynmer in

the graft polynmer may be 5 to 70 . 95 to 30 (w~), preferably 10to 50 . 50
electronic components such as a television set or

)
9

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

heony
Lo,



to 90 (wt~) . If the anount of the aromatic vinyl conpound and the vinyl
nmononer pol ynerizable with the aromatic 20 vinyl conpound is |es$ P WA vt
wt % the rubbery polymer aggregates (the conpatibility of the rubbery
polymer with the matrix resin decreases ) , and the surface luster of the

resi n~decreases, so that it is not preéferable. - ~ratl~"'"~? -lo If the
amount of the aromatic vinyl conpound and the vinyl nononer_pol ynerizable
wi th the @ar6kafiec Re kg Adr&dcdedeompoRiticRvepdehefde@Esngrte

produced on the noldability of the resin conposition, so that it is not 5
pr ef er abl @onthde r ebberlyo gpoh yareomi gngdr ébesabby gemteaiatee 4 carraadgeeof 50 to
90 Wt~ in view of the bal ance between the inpact resistance of the nol ded

article obtgidedohlodB s 8Sithe @ARRS ol MG 181h § her BeesayNOwhhivirdi ty. 10
The ABS resin of the conponent (A) may contain another resin such as

pol yacryl ate,, pol yput adi ene, I Yy | . .

et her, poI@%ﬁe}hgggnggﬁf“ﬁ ﬁg%aﬁg(f?/%%&b%ﬁgﬁ%ggiﬁéﬁl}e leg}:gotﬁ?léﬁéfaspgh}cgm de,
pol yi m de or polyvinyl chloride at an anpbunt that does not 15 deteriorate
t he pRysiktaw ﬁrodﬁb‘iizéﬂof ame hasi exeepdsnti FLeHEStRRGH esent i nventi on.
Anong t hese resinsy, "pol yphenyl ene ether can inprove the inpact resistance
of the rasyareq@ynss twoohiowm thel wipé aingd thEhe toopohenprioPetbibe byed in
the present 20 invention is an aromatic phosphate of the general fornula (

| ) whi Chwl.e@éraM&L;Eq&rpr&nahﬁtﬁéﬂﬂge and a nel ting point of 80~ or
nore. Here, the specitic termnal structure' neans that the conpound has at

| east one DT R B Y- e 1 2. 6-di al kylphenal. residue.. The al kyl
group having 1 t@‘?%ﬁ?bf}ﬁlé‘t'oﬁ%&?oprt%see% bs ivtelflenjf%nRBrtoa’]lélrefnat he
general formula (I ) may be , for exar_TEI_e( met hyl , ethyl , n-propyl or
i so- propyflasetme tapdad restidssienresi tina eoRjcheringn) (AdyaPeABSsi ngl e
one of the above-nentioned aromati c phosphates or a m xture of two or nore
Ki ndg0of itdesa;pheyplal eaxoavng phe sproaeei kaphagplhamed toind heo dater a

of 80C or more and being represented by the following

general formula (I):

¥ 04 K
oGt Okl o

l n l m- %

0O R

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

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

20 excluding the case where R' to R* are all hydrogen atoms;
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.



10 formula (1), aromatic phosphates having a specific bonding structure an
a termnal structure, and represented by the follow ng general formrubaAlf ;2002
(I1): RLORanXOli / Op-O~1 ~1I nOP-O~/ C I)15Rt(R4OORz

R2 Rs Ra (~ i1 wherein RL to R4 ( X and n have the sanme neani ng as defined
in the general formula ( I ) ( are preferable . 20 Here, the specif is
bondi ng structure refers to a bifunctional phenol residue. As the
blfunctldmaTAﬂm@nﬂDESEﬂmmﬂIpNhﬂmTdﬁﬁﬁlRBE@ERREDbEMﬂ@ﬂﬂMEbwsphenol A
bi sphenol F and . . - 5 hU ~ ~~~72 -12 bisphenol S are

preferable. As tfrrqae? @\@l&h alé@iﬂharwlontﬁedwabbyﬂdqh@rt@l) ito Peehigfeapl e. The

nmel ting point of the aromatic phosphate is npbst preferably 95~ or nmore in
vi ew of heat esistance of the.re 0 Rtain T I | S
phosphat e* Bf {“ PIERSTEY YRV Rl ?" l3rg§egbe prg%asr%a ét}?r'% ﬁg%\ng:ng t he
above- nenti oned blfunctlonal phenol and 2, 6- d|aIk¥IphenoI to react in
accor danceh BPenki e sntth S RABRF §3edl - of 0 A CHER T T €1 PaHer 8 18RS ani ned
Pat ent Publication No. HEl 10 5(1993) 1079. Anpbng the aromatic phosphates

of thé gesaedad tfoemed aall by inarignal ina pdosphat.es dwekerf,obl das hgegener al
formula (111): R5 Rs o] o] 15\ ~OP-~\/ X\ [/ ~PO\N/ (IIl) 21

In Rs Rs whepehp RRe2B%HdRR Ah&n il SEMH R6meirkl faNbe 3R KYEuSeRtP

having 1 to 3 carbon atons, and X and n have the sane nmeaning as defined in

the general fornula 20 are_preferabl e, bstlt ents R5 and

Ro i bt nerbERernERaf A oo e Eo veRie O THE BHUBRNEY oty

n- propyl or iso-propyl. Anong these, nethyl is espeC|aIIy preferable .
r of them;e51n5tﬁ.bq~pro§uced

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 ;opolymer
and the rubbery polymer in the polymer blend is usually

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



-13 Exanpl es of the aromati c phosphates of the general fornula ( I'5h v o

i ncl ude conpounds of the following formulas ( 1) to ( 6 ) , anong fidn 2002

t he conpound of the formula ( 1) is especially preferable. 5 CH3 OOC I|

Ilt\!'aPo~~o0po [/ (r)2~2CHO CHT CHa~~ CH (~PO\j O

PO~j (2 22CH CI1I0CHICHIO08-_0_\/ ~"pr\ 1\ [/ OP \ [/ (

2CHCHBCH ~CH3 /T QPO / C~, OPO\ i (42152 CH3CHB C
e gpomAt@arinyl cempound (ins the conpeBe@tHIA0 C | -i ~

CHa _ O O PO\ / S02\ 1 ~PQ\ / (6) 22 CH3 CH3 It is

_0_ _ Q
mﬁfiCieQ$a§P@% r?o?°@%éﬂbi¥pesm¥¥Eﬂé9 a “methyBst$Prbnel? 44 resin of

t
t he conponent (C) to be used in thé present invention is a resin that

gener at es r i of rnj d it e:prepared by the
condensat?%ﬁggééﬁ %%Qg?&%ﬂ%henéﬁgg@%g%aﬁggénétgn a?geﬁghe conpound. 5
Specifically, the novolak-tgpe henolic resin may be, for exanple,

phenol - f PABEISHART h¥v AREE $EEPAL «cr esol - f or mal dehyde novol ak resin,

xyl enol formal dehyde novol ak resin, tert-butyl phenol formal dehyde novol ak
resind p-octyl phériod - vbniydl cgetnydmeil copwl pherdziahle with the

nonyl phenol - f-or mal dehyde novol ak resin, resorcinol-formal dehyde novol ak

resin, biéPBﬁl’&QJicAJiQfﬁE'diﬁH?gﬁn@MﬁbaKer£§k§l PmexaNARePehtioksiidehyde

novol ak resin or a mxture of two or nore of these resins . Anong these,

t he pheno] -f or mal deh avo) ak jn i ref so, the nol ecul ar

wei ght ofaf'hg'e%v}gfaég?y&eagééngft?@lr eés‘?lr'ﬂ\}?g&p?re ef‘?l%f%? 0 to 10 , 000 .

The bIending rati o of the conponents ( A) ., ( B) and (C) in the

f1 ame- r etBe§B@cTaEl AteonIog th dACEY ke PridefugthvRft PEF¥5&iGrefrdidabl y 100
3to 30 . 3to 30 20 (parts by weight). If the blending anount of the

aromat i ¢ ghompitdteecrylic acid; vinyl cyanide monomer such as

10 acrylonitrile or methacrylonitrile; «, f -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-



of the conmponent (B) is less than 3 parts by weight, a sufficient

f| ame-r et ardancy cannot be obtai ned, so that ‘- 5~ ~r1 aG0- -4% iaug 2002
not preferable. If the blending anobunt of the aromatic phosphate is nore
than 30 parts by weight , the mechanical properties of the nolded article

to be obtained will decrease and the-%volded article will have 5 a poor
practicability, so that it is not preferable. The bl ending anmount is nore

pr ef er ablyubadd éxte ocopb lymed er abbpeld ¢n abrydarn sty lweilght adlifentche

bl endi ng amount of the phenolic novol ak resin of the conponent ( C) is

l'ess thancépB@%%PYr%'bgﬁt ,adfya iffasbent Jdaneakety dapgyyaannot be
obt ai ned, so that is not preferable. If the blending anount of the

~henol i ¢ novol.a res 0 ht , the
mechani caf® ﬁy&pgtrefi es of:k?h o%?%@%r?ﬁt‘gﬁe at% Ig(ﬁ%%tsal n]y%l‘%i'l | decrease
and the nolded article will have_15 a poor practicability, so that it is
not pref epabyehinroPTePeend WYY ARHATP TSP §r ERBP&SIy 5 to 20 parts by
wei ght nost preferably 5 to 10 parts by weight. The flane-retarded resin
conpos$i t i @hefl ellee- propgiiten ewvénenen tnewyp oplymeal rybbent ai sit pnene- nor e of
20 various additives such as other flane-retarders, anti-oxidants , fillers

Lo LSt A e blB%'knfc%ﬁbﬂgm%&er}Pébbétra@ﬁ'§€{r§en|é’-bié8§?:b°ne col oring

agents, ast|C|zers at anmounts that do not deteriorate the AVE VDED
SHEET ~~ | ~~ ~ 6_physi cal ertie f the conposition in
accor danctélﬂncgh ctor%oﬁgg'ﬁé: Ii&té Fésdf ¢ hléggtlpr?egre?‘—flg - e‘?&‘?‘agf‘ i ncl ude

non- hal ogen-type phosphate conpounds and i norganic 5 netal ounds.
Exanpl es ©herge®fnon-Hhersgefihey pabiRBspHRe LYRGH SRFRT$ n‘é‘Pu@leP @ LVPRdhy|
phosphate, tricresyl phosphate, trixylyl phosphate, trinmethyl phosphate,
tributyl phospkate aadbeanderseticdipyounds thereof ( for 10 exanpl e,
CR- 741, CR- 747 and CR-733S manufactured by Dai hachi Chem cal Industry Co.,
Ltd. 1on Japan). BRIy eenel ddisvé DRAEARN on BT 2uUPPUBES JIRFMEES
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 (wtg). 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.



al um num hydr oxi de, magnesi um hydroxi de and antinony trioxide. 15 Among the’
above-nmentioned flanme-retarders, inorganic metal conpounds such asy aug 32
magnesi um hydroxi de and antinony trioxide are preferable, because t hese

i norgani c nmetal conpounds can inprove the heat resistance when used in
conbi nation with the aromatic 20 phosphate of the conponent ( B ) of the
present invention . Exanples of the antioxidants include hydroqui none-type

conmpoundsT £ pttos piwor ws £ top e hoo apeumdals 1 cphenyll- ¢ gpp ocarth ewdd t heawii ng-1t ype
conpounds and 5 ~<<~; aoo~ -msulfur-type conpounds. Anong these, the

hydr oqui npRgoeRe mea@%z%@e PRO$ RN@ WS Hdifa €QBPQURESL B Smpbaher abl e,
because they can glve an excellent fogging property to the flane ret arded

bove- nertRBRBAhnt D ot dan 0 ) Sbe At iPoRk dr R ERL M eFP et o or

nore kinds of the above mentioned antioxi dants nmay be used in conbination.
Exanpl es B¢ 18p® idiEpoRfnbhe- T@sd SRpRAdd ti®n ncfdehat it is not
hydr oqui none, -2, 5-di -tert - but yl hydroqui none, 2,5-di-tert-anyl hydroqui none
and oétylﬂswdfemaitrme. Aheng-ubiesey :pdikpthererus- ané hgdabdys none i s
especially preferable, because it can inprove the heat resistance of the

flame-retasded ifksd &rPQ”PQﬁbte' 8% 53 Sophes i8f vibe @b%ﬂ?@%&fahﬁ@e
conmpounds | ncl ude trlva ent organlc phosphorus conmpounds such as tri phenyl

02 Sk B PRIy £ PR, gFA, g

tetrakis(2,4- d|-tert but yl phenyl ) 4, 4- dlphenylene phosghonlte. Exgnples of
t he ﬂIIEQ%tﬁHMQﬂkfﬂﬁmrgéﬁlEeﬁﬂﬂeﬁ%mEB§HQ%9ﬁn%%d thecPaIREeF sknFa, and
organic fillers such 5 ~E~.,~ 2t ~~~ -18 as wood powder. Exanples of the
anti st atiflaganttsy j ncl ude cationic antistatic agents and non-ionic
antistatic agents. Exanples of the reinforcing agents include gl ass
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 80C or more. Here, the specific terminal

structure ‘'means that the compound has at least one



5 fibers, netal fibers, and whi skers. Exanples of the stabilizers include
ultraviolet Iight absorbers and light stabilizers such as benzophegoagatym@
compounds, salicyl ate-type conpounds, benzotriazol e-type conpounds “and’ ****
acrylonitrile-type conpounds. 10 Further, exanples of the lubricants
include fatty acid type conmpounds and-high-nelting-point wax-type
conpounds; and the exanples of the coloring agents include pignents such as
titani umdxé ddiadck phphenody arsiedugpe Fhrep@diksl dsoThehavams detar ded
resin conposition of the present invention can be produced by m xi ng and

nel t - kneadiiG-BHe LOIMINESHESEHSNsubk Bl i tLeh BNR" OPtH 0Nl tie ddReral
above-nentioned various additives by a known nethod. The m xi ng and

mel t - kneadi n per at,i ca in ney e - | oyed
appar at i SUAH s (3 s BeCe el R ROty E e T AR R e S
vent-type tw n-screw extruder, Henschel m xer, Banbury m xer, kneader m xer
or roli #®BndSerARIPYLtwo -19 or nore of themin conbination. By nolding
the resultant flane-retarded resin conposition using a known nethod, a

nmol ded@ articl e h@hengrodasiiceshspra tieoo fexdn| eompobeartd-{ B kemay
sheet-like or filmlike nolded article, 5 can be produced. It seens that,

since thed!| angirgfPés d8d e’ &F Nt EEMRGYHd Ofe At ildiRedr 886fat iyenti on uses
the aromati c phosphate of the conponent (B) and the novol ak-type phenolic

resin of the ¢ onent _(Q) i.n i i,on_as_| I Sretard ffective
corrponentpfh%ﬁpgglc:%éﬁ? et fi énr%e’f?c'gngr %g% tce%’F? e(8: (E,Ré%‘{)e}g%}r?gguggf{j ﬁgege

synergi stic action of these conponents. Nanely, it is known in the art that
t he novolRIREPPEYSTEnolic resin gives flame-retardancy to 15 a resin by
acting as a char-generating conponent. Therefore, it seens that the anpbunt
of aromatic phosphaing t bhbe ansatatiha phosplueatdsbyfusting gleinepdenol i c
resin, and a resin conposition having an excellent flane retardancy can be
prodyged g thauk deey eaam%é@&@m@mwa&m&%my& BpRRer£igs of the
resin. EXAVPLES Hereafter, the present invention will be nmore specifically

eXpIalne%é%h$%%(gtéggtﬁgé(%%&gae¥% lfﬁal structure, and

represented by the following general formula (II):

Rl o o Rd
1 X [
Cro- et O) oot w
n
4
15 R 5 o R

, 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,

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



" ~ dtL~G 2002 -20which are not intended to limt the scope of the_ present
i nvention. The conponents used in the Exanples and the Conparati veb X Hipl083
are shown hereafter with their 5 abbreviations. Conponent (A (a-1) ABS
resin (manufactured by Daicel Chemical Industries, Ltd. in Japan, trade
nane: CEVIAN V) (a-2) ABS resin (mandlaetured by Cheil Industries Inc. 10
in Korea, trade nanme: STARLI GHT) Conponent (B) ( b-1 ) the conpound of the

foll ow n ( ( u t yred i i em cal

| ndust ry pEPItS & dedThile bRl [ TRRLAG 4 W B pRRYHAGTCT 02
OGP O\ / (1) 2 CH3 CH3 b-2 ) the conmpound of the follow ng _formul a 2

mp 171 202562??@e(mhi’ag?ﬁ?rlec})soyrﬁa‘i%ngh?emer?%‘beaﬂ“%%%r9 gt ,Othd.( , :
trade nane: PX-201) -- 5A~.; e~ ~Jil -21CHaOOCH3I\ / OP O\ [/
OP O\ /tKR)aZomad® 8 fhb3phdt8 )sthestonpoeferabliyhed 561 |@mi mgrior mul a (
3 ) np 187 to 189 5 (manufactured by Dai hachi Chem cal Industry Co. , Ltd.

, trade ngieyi&¥% d82heatHrd518tOn@elbf -the tebsih to-be Bytdihed./, OP O
\' / 2 (3) CH3 CH3 10 (b-4) tris(2,6-dinethyl phenyl) phosphate np 136 to 13

8C (rmanuf act ured i j g}pdg B+ BNHSIHY &% Lt Lragde name:
~PX- 1g§) (b'-1) t'rr?lﬁg%ﬁ&%% hat eﬁrrp %9 to 50g 15e ?rantf}f%%?uraeg %9
Dai hachi Chemi cal | ndustry Co. Ltd. , trade_nane: TPP) (b'-2) the
conpound GANt RE MIISRAFRG ot rr AOWiLing i thet ahe V& dnea Ly erature
(manuf actured by Dai hachi Chem cal Industry Co., Ltd., trade nane: CR-733S)
20 O O\ bifdnBt@onalOpRe®dl /akd~226-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):

5 6
R o O R
] X i
15 O4—P-O O-P1+—O (11D
2 n 2

RG RG
, wherein 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 (I), are preferable. Here, the substituents R® and R°®
in the general formula (III) may be, for example, methyl,
ethyl, n-propyl, or iso-propyl. Among these, methyl is

espeéially preferable.



Component (O Jli~~c¢c ~1~1c -22 (c-1) phenol -formal dehyde novol ak resin
(manuf actured by Arakawa Chem cal Industry Co., Ltd., trade nane:
Tamanol - 759) Exanples 5 Flane-retarded resin corrp03|t| ons were preparecﬁ A 200
usi ng the conponents at the blending ratios (parts by weight ) shown in
Table 1 . The conponents were m xed i n_asHdenschel m xer and were
nel t-kneaded in a v%){t tpyIEe tw n-screw extruder (TEM 37BS manufactured by
Toshi ba 10 Machi ne %309 the promaae; & b ddpELetarded resin
conposi ti on? ellets. Next, the resultant resin oomnpofttilmeganseaml ded
o0

in an injec R di B macl:llul&td:b s for flame retardancy
test and rrechanl cal property masur@nﬁﬁ?ﬁ% é%nﬁbepﬁ)?’éwlpgoﬁelﬁmﬂsagf the
resul tant ré&dintoonmsos) tAROS h§ o qﬁuat ed by the follow ng nethods. Flane
Ret ar dancy ( Exanpl es 1 to 11 V\& 2‘n hiesonponna ade andi "o Ry %I S 7201
20 Mechani caé Rg Ies 1 to 11) lzod Inpact Strengt dddor di ng
to JIS K-7110 De Iectl onyTé) @FaPdeunder Load ., 5 Lt.l~ 2~3Li2 -23
-accordgng to JI'S 07 Vi cat Softening Point :according to JIS K-7206
“ Wt er Absor pt jrop eOll) 5 Boi I| Wat gy Absor ptivity and Water

Absor ption Ang

he ( rreth Saf VTS K- 7209 However, test
pi eces havi ng e @Q 5 )
(%15[:3 latio of W he 3
mul as

were used and t he net hod
(A (1) and 10 ( 2
The eval uati OnCIIQ§u|

npove Standard weig used
as the cal cul ation s of the obtained f |ane
retarded resin conpositions are shown in Table 1 together with the
conponents of the cggin 8orrposi tions and the

i o, Cls
Qo)
2
. - B (2)

Q O_P\L @) N
. (ot @—iij O d5),

(C%J"“O@ REL o)

CHjg

Q }‘ Fo{}-s0 ‘@-o—P-E fgj )



15 bl endi ng rati os. ~s .s ~r NTS 0( ~/&) 2axe eoa~~s sad uo~~. dxosqg2

i a~2Mdb' O(~~) ~F~~ ~~QVB 6LS' T88' b8Z' 98S' 88T' S88' 980" Z80' b8T' 08E; TH(G-)pngr—
Br~~ ~~ TA8' SOF' OL9' ZLZ' SL8' LL8' ZL0' SLS' OL0' ZLZ' 996' 89(~) PST ~ ~~~

~T~T3' ~b' TTL' ET6' STO' 9TL' 9T8' 9i E' LT9' 9I L' 9T9' 96' S~~

PEI 8' EES' SES' ZES' ZET' 8Z8' EEb' 6ZE' EE6' 874~ CET' TE(~) 1O | uor ~. Tso~nout sax

Vi a=-au~~ ~0 ~Tnsanb~~nTe~SSSL' 9OTL' 9OTL' 90TL' 9OIT- ~S' LSTh- ~1E' ETOTE- qE'
ETOTZ- ~i S#&slin BHOTEhET@omSlonent (C) to be used in the present

( H) 00TO0TO0TO0Z00TOOTOOTOOTOOTZ- POOTOOTT- p~~~ (~1) TTOT68L98VEZT~T~ T ~l~is
nn ' fln? 11l tlnéxi? sanpand ¥ Fﬁ %plg%%e?#ngsaWhea 8l pRe ik jhe same
nanner as Int arrpl es except ane-ret ar resin COI'TpOSI tions

were prepared using the co onents at the 5 blending ratios shown in Table
o Phys: CaF BROITS codBr e 01 op SeBTARATE L MBoLiel SN deh Sadidhat od | n
the sane manner as in the Exanples . The evaluation of flame retardancy and
mechani carepecdgern i®E avgshenedi egmpaund @odpanatildedeptespdunsl 8 and
the evaluation of water 10 absorption was carried out in Conparative
Exanplses gpaed f8icdheyevalnathogonestt € pef pHunhebtai resd {4 anBet ded
resin conpositions are shown in Table 2 together with the conponents of the

resin co it d b i I40S. E ~rative

£ eo 1234007 sCREIRERS. PISTObas S Lo aRe s 10 AviSoRs) To T
oa~entb'-11013..31013. 315b' -21013. 315(C
oatpawﬂn%r?f&§7ﬁ®%m?i&?q¥%%MBP&ﬂ%a-rE?ﬁHP{ﬁxY#egﬂéretard
resina~sitionLd (~)28.932.531.132.931.634.632.530.3lzod irtpact
strez~gt hdogmaddegyded @ villak1 rezsipDet badt-tonty Apperait re under' | oad
(9C) 58. 655. 261. 159. 365. 262. 158. 561. 3Vi cat softeni ng point

(9C) 70. 567 0 20d.1205h ¥d 8. Ad% oGk &HsMtﬁloabwrﬂéﬂaléwwn%ﬁﬁgh@%t er

absorptlon per surface area (ng/cni)0.640.65 Ncn f,=. (: ~r-. t~

éonp05|t|on oﬁg?%e preséﬁ?8wﬁ& éﬁolskW¥héf§e&§%ﬁF(ﬁ?&{gﬁdrggi

ioni s prepare a specific
aromati ¢ phosphate and a novol ak-type phenolic resin to an ABS resin, the
present |ﬁ?éﬁFQiP?#cgﬁﬁ&QﬁﬂﬂﬁygeHQﬂ%P}@FaﬁﬁﬁF%BSbﬁﬁﬂhﬁ%ﬁkp&ﬂt|on

whi ch does not contain a hal ogen atom and does not generate a corrosive or
poi sonousft gamadidelmedei mevofl akolrdigtiogn orp bayanoeghewmo t R floasnd bdengidat i 1 ity
and high flane retardancy and nechani cal properties, and which has 10

excel | entp 698 sikaRes itiP Y drpl ¥Eusavolthetb bewrRs Bt hen&bact &g ny operties

by water absorption or blistering. Therefore, the flanme-retarded resin
composi ti gRoRG Wike PLESER 'SWERLL QT Sa PEHSHE UNEG6 135 Esin 15
15 preferable. Also, the molecular weight of the
novolak-type phenolic resin is preferably 300 to 10,000.
The blending ratlio 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 obtained, so that



conditions at a high tenperature and high humdity, for 15 exa

various electric and el ectroni c conponents such as a teIeV|S|6n. “Oﬂﬂ?
personal conputer, or in autonobile conponents. Al so, since the
flame-retarded resin conposition of the present invention does not contain
a hal ogen atom 20 the flanme-retarded resin conposition causes
substantially no safety problens in terns of poi sonousness to human bei ngs
or corrosiveness to nol di ng apparatusrl5 J ~i~. ~ -28 Although the present

i nvention, Qaf‘i{ ul Ly been:desgr ebeddpy gﬂ)fél %fl%@mbesﬁn(ob bt 8¢t qbe

understooa t varil ous changes an cations w | e apparent to those

skilled in the art. Therefore unl ess otherwi se 5 such changﬁﬂhand
modi f i cat PERaHehSr PROSaR2 he $80B8TE tthl?é’ i MY bh, PY gt 1 ot he

construed as being included therein. , ~~. ~~ ,;~a~ . - 29 WIAI'
LO9L CLAl t mech&nicaA fnmeerétlaersje@freelen Htsb]ni)‘edl girdr cheat &enibgg: (A) an
ABS resin; ( B) an aromatic phosphate having a nelting point of E30 C or

nor e and B%itwﬁ@arﬁsqat@@&yeabe fall ewengogenad adr f oemel &i() hFO ti - ~
7 N ~PO\N/ N/ OfF OV/ RrOnOmf~~h21 \ R Rs\ R3

=i é"’”erpﬁ aVI%ng%ﬁééﬁ%%ﬁggznsé%etﬁétdiT:feé gmt 3 dWIrQgeR at roan

aI kyl grou atons , exc ng t he case Wnere to R4
are all hyd rogen atons ; i,s a bond,

-0,
-CO or -RARD hnssaawq'm:e@ér MR Bregﬁﬁml%?ﬁ LN e‘ﬁSrStof 0to 5

and excluding the case when mis 0 and Rl, Rz and Ra are all hydrogen
at ons; anpgredemahdvollak-typd Sphearmtts be'siwei/mbtei n the aromati c phosphate
of the general formula ( | ) is a conpound represented by the foll ow ng
general formula (1#) the9\8 BEAnBERSHEJunt 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. 1If the blending amount of the

phenglic 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
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, fillers, antistatic agents, reinforcing
agents, stabilizers, lubricants, coloring agents, and

plasticizers at amounts that do not deteriorate the

AMENDED  SHEET B




.r," 7r~.~la~i,.s; ~~-30 I1Z1OORa\ // -O-1;_\ [ ~ L #pégw
\/ (1 1) ~n~lelZnlu~R |~3 ~ 1~ ~ \VWerein RL to-~9, X and n haVe 02
same neaning as -- defined in the general forrmula (I); and in the general
formula (11), the two Ris are the sanme, the two R2s are the same, the two
R3s are the sane, and the two R4s are iée sane, 2. A flane-retarded resin
conposition according to claiml, wherein the aromatic phosphate of the
general fpiysliaal Idrdpestd econpbuither epereBentidd Ay ihe afcsidpdfpgegener al
formula (1l11): 5 RROOs ~I - X-1I'\ /] ~2PO\N/ \/ nOPO\ /] 2 ~t

I 1) ' ~gfenWheeite&Psand RG are, the sane or different) an al kyl group
having 1 to 3 carbon atons, and X and n have the same neaning as defined in

t he general for a SI cordi ng
to claim2 ( V\hggé{%ﬁr{éiseanafl?éﬁé hegieﬁfejr'jg for @ﬁf&?}?% &glugrge each a
met hyl group. - ALVI ENDED SHEET t iv ~JUZ --

f1 ane- r ett@Melalegen cb¥P6siRE OFPRELS &%@PPHH&%&W 1\561‘?&%?‘h1f’he aromatic

phosphate of the general fornula (1) is a conpound represented by the

fol | 0%i ngnggeadr alonfpsunba.(1): CH3 OO C ~j3 __ fl iI \'/ dP-O~~0OPO
~/ (1) 2 ~2C~13CH3 ~a.,wa~usn~r ~~err~w-x:rsa"... 6i1" 1~ENDED SHEET
4 ~ ~ _gkamfV8s. é%lﬁhéBnAth%ﬁé den-type hosphate

[. A3. A3. A3 Ashf9 A3L AY AF, . Aln% A . A@ AS. ASN. A @A(<§A3 Al yLA _(. AYAYA

?2YU. A& A,
9- / Po#] 97 %ﬁ'ﬁ’??gﬁl Zﬁcaf‘céﬁ ]ngail] c%ljlca ca ca] cafcg]rcaﬁ ca] cal ca] ca] ca]

ca]ca]ca]ca]caLca]ca]calca]ca caLca]c<a]cRa cal '4gL_Q
phosphate, trixyly osphate, rimethyl 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).

Examples of the inorganic metal compounds include
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-type compounds, phosphorus-type compounds,

phenol-type compounds, amine-type compounds and
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10!y, 10% (\& 5 . . . .

K 10%&%( abdlizegs, pedgde 1‘6%{&"(’)017%5 P 20T OTRERT 2T NdYNe
10'y, 10( 10( 10 7 10% & ()-5 10% & 31 10% &'&2 0SH10% & (

10% & ( EL& §@| 1zers such as enzophe oné-~-type compo nds

10@&&T()-|10@&&f ) - LlO@&&T() 104 & ()-10% & ()-L"10%4 & ()-4TqdEYNC
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
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bC 10!y, -1 109& ()-* 109&' ()- (! 10%& ()- F@&SH#109%& () -

&$’ 108& (Qan 1P8&pHod)FedB* x*y*z*{*dYNC 10!y, 10 10 108

109%& ()-5! 109& () - 3H0%&'() 3YLy#109& () -, /! 10%& ()-{****+5+m+dEYNC 10!y,

| L0%ar () - y10% (31 LI, (11 b0 )y 100 £ ) o R At ko A AL IEVNG
101y, FSH10%& ()~ S160& (3 - I 109& (3~ 7100 () - & 10%: () - 10% () -

S Sl A8 Bl AV s B8 Didng. rpeorometic
O O e danate )o'f ' e’ ddnponent \(B) 10% Q1 (o t%é’ =
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 having 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,
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; dEKC 10, , ! 18%&')( )aHS Yéeklinl O0atnt actl¥fe d) byl Padd ce1 CHEMLEal;
; <T<<<<dEKC 10, , YS&
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 Daihachi Chemical Industry Co., Ltd.,

15 trade name: PX-200)

CHa

FJroted), o

(b-2) the compound of the following formula (2) mp 171
20 to 173TC
(manufactured by Daihachi Chemical Industry Co., Ltd.,

trade name: PX-201)
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trade name: PX-202)

(CEFF-0o-109), o

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-o)togyetoO),

Component (C)

20
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10 10: 3"10&&'1() pheki- fprmBEEYyde AO¥R 1@k resin (manufactured

1 109 () - 10% () - QORDRzRRRaBYNC 10 10:y 109%& ()- 9! 10%& () -

10% () 109l dQRECklon 221 9 0% 41 FSUSASSSEYIC 0,40
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10 107 109&:
109%&! ()-l“/ %%[‘6‘9&‘(?9%110%' ()-$/10% ()-s, 10% ()-UUUU\ UgUULj KC 10 10Y
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109 &5() - s! 10%{ &'E(J)arﬁé@%&dx)dqmnxw)@pﬂ){iﬁﬂons 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 flame 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)
taccording to JIS K-7201
20 Mechanical Properties (Examples 1 to 11)
Izod Impact Strength

saccording to JIS K-7110

Deflection Temperature Under Load
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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 Dblending 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 blending ratios.
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5
0.50
0.64

7
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11.2
58.5
67.8

34.6
11.1
62.1
72.8

6
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13.3
6.7

5
100

10

10
31.6
13.2
65.2
75.4

32.9
12.8
59.3
69.7

4
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13.3
6.7

Camparative Examples

3
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10

10
31.1
13.8
61.1
72.2

32.5

4.5
55.2
67.3

2
100
13.3
6.7

10
10

1
100
28.9

4.8
58.6
70.5

TABLE 2
(2) camponent
a-1
a-2
(B) camponent
b’'-1
b'-2
(C) camponent
c-1
Evaluation result of flame-retarded resin
Izod impact strength
Deflection temperature under load (<)
Vicat softening point ()
Water absorption (wt$)
Water absorption per swrface area (mg/cmz)

10T (%)

camosition
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composition of the present invention is prepared by
adding a specific aromatic phosphate and a novolak-type
phenolic resin to an ABS resin, the present invention
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
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
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,
the flame-retarded resin composition causes
substantially no safety problems in terms of
poisonousness to human beings or corrosiveness to

molding apparatus.
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10%t H&' () - (f#lg%%ﬁﬁ%éﬁ-th%&ﬁ¥&g%5@fgk#ention 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.



9$10%: H& () - nnmmme6énl nJnKnLn| [ NA4 3+110H: HLOH: HIOH: H  Y: - 10%+ H&' () -

, 810%H H& ()- 5t10%t H& ()- 3S109H H& ()-( 1 ~ 5 Ain e
10%+ H& () -LnTnYnnnn. o| [ : NA4 3+110 ,110% & () - 110% & () - 110% & (15 i 02
f 10%& ()- 10% & ()-( L 10% 7& ()- .ohoooooooovW4 3+1 ~&10%9& ()- <|
(S10% >9< & ()-Y10:10: 10: 10% & ()5q _1210% & ()-(

,1"10% & () - oop%pXppp| [ vU4 3+1 95120%/@9&' ()-< "9@#109%& () -

10%9& () - | Z 10%9& ()- L!'10%9& ()-( & 109%9& ()-pppqOgmuq|[:vU4 3+1

04 10%9& ()- < #110%9& ()- 9!10%9& ()- ~&L0%& ()- &LO%SB& ()-( " &10%
- & () - gon ST MW |GEOWHM 389 9310%9& () - <

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 (I1):

O O R
il ] hY¢ il
Cro— ot O ot o
n m
R <|> <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 R! to R* are all hydrogen atoms;
X is a bond, -CH,-, -C(CH;),-. -S-, -80,-, -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,
wherein the aromatic phosphate of the general
formula (I) is a compound represented by the following

general formula (II):

o | AMENDED SHEET |
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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):

5
R O O R®
o) X i
P-O O—P{—0 (11
2 n 2
RS R

wherein 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
(1).
3. A flame-retarded resin composition according to
claim 2, wherein R®> and R® in the general formula (IIX)

are each a methyl group.
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