; <=>?e3ewFwt nnoqJdrrvevTFwW z/,1i ~~ ~~f 17 TI TLE OF THE | NVENTI ON 5 _ He 20
FLAME- RETARDED RESI N COVPCOSI TI ON 10 BACKGROUND OF THE | NVENTION 1. F e¢ d’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 conposition at the time of nolding or burning

and whi ch has a good processing property to produce a nol ded artlWmmmmmmr’"mml
a high flane retardancy, good mechani~cai properties and a resista

hydrolysis. 20 2. Description of the Related Art Thernoplastic resinsqQaye
excel l ent properties in that they can be manufactured at a conpa

| ow cost and they can be easily nolded, so that they are used m’,ﬂ" ” mmm! M”m
field of industry. Especially, ABS resins have excel I ent nmechan

properties, heat resistance, processing pro and the |iKke, so thQP“ﬂBS
resins are w dely used for BIBEEr OF eIH F i@N conponents, 5 autonobile
conponents or the |like. However, the thernoplastic resins are generally

fl ammabl e and, for their use, it is necessary to nake the resins flane
retarded by adding a flame-retarder or a flane-retarded auxiliary to the
thermopl astic resins. ptAMEEGER ARDRDS RESIROCOMPEESI TN properties (flame
retardancy, mechani cal properties, heat resistance, electrical insulating
property and the like ) are sought for in accordance with the

di versification 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 net hod of adding a hal ogen-type flane-retarder in preparing resin
conposi tions. However, this hal ogen-type flame-retarder, while giving a
flame-retardancy to 20 resins, may possibly generate a hydrogen halide by
thermal deconposition at the tinme of nolding to corrode a netal part in a

met al 1 grol @Ad‘@;ﬁl@{)gmhﬁﬁE g@fvmh@f@h apparatus , electric and electronic
conmponent or the lik - -3 A nethod for collecting such a

CorrOSIve1gas CanFleld 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
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consi dered. However, it requires a special equipnment. Also, a lot of‘%ﬁ%kbzmﬁ
is generated at the tine of burning, and, since the hydrogen halide is
poi sonous , it not only 5 degrades a working environment but al so produces
adverse effects on human beings at the tine of burning such as a fire.
Therefore, in recent years, non-hal ogen-type flane-retarders are used in
many cases. As the non-hal ogen-type flane-retarders, 10 inorganic netal
conmpounds esiecty a$ igdghest uimidydrtoxy de, Esipen abil iy diAdS dee séalscihave
hydr oxi de or basic magnesi um carbonate are used. Especially, nagnesium

hydr oxi de chase 1 Bh@h fdehatcune pfogeeamROs| t hel taGcosPaRket dy
dehydration and is excellent in preventing the 15 generation of snpke at

the tinme qf burn 09y 39 t hat . magnes roxide used for
practi cal PAgpiTe %tl SnETOHG0E .39 8 tH g%g tosg)rg uceA%Eg% i etefre
flame-retarded effect , nagne5|un1hydrOX|de nmust be added at a | arge anount
and it coMdidretdblyedechiehsed e DO PRFereMRCHFOPEIT | @AMBPIEHEL § esi ns,
especially the mechani cal properties. As the non-hal ogen-type
flane£3etmuhﬁmobnherddmmonemugumn ratall dospouHdsie e ganithephosphor us

~ ~"~ ~ ~~02 -4 conpounds are w dely used. Representative organic

phosphor U RO NES tine | HE8 1 haw JPb eguhar sﬁhflﬁlﬂfﬂ%f‘éeﬁnﬁucrf@f

trimethyl phosphate and triphenyl phosphate. Japanese Unexam ned Pat ent

Publ t No. SHO 61 1986 -291644 d | t hat fl tard
Doy von Ehals PRS et taoheks S IRY ot TR Ene e d1BPy e g OO

phosphorus to the resins. Al so, Japanese Unexam ned Patent Publications No.
10 HEl 6(¥g9dprdadiby addimg aHEllml(el@%)tamcms?clfdﬁng redieandp@ for
giving flame retardancy to ABS resins w thout |owering their inpact

resi st ancausfi 1 h&ryeso thdtpskmoplagthenaldcinesi N Iandede ot ga/Hes ,
phosphorus conpound to the resin. 15 However, the resin conpositions

di SClPG;edmIOI}FTtthou jﬁy@hltcggbg@;%% (pfj?Q}n%][T?e't%Itcfa{ﬂ@ Ofmégﬁhcrrix n'ec%anl cal

resi stance ey are ex ent 1N flame retard ancy an

properties. Especially, is difficult to _use them.for es that
Cequire SBFARESHLEReLMItht FEAd-S TARES: FOf SEBACAY F ok Brang
conponents that are used in locally heated parts such as an engi ne part of
an aut onoprioperty apdttheahiker) agld sousghh fepyim@eeehdagdce 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 ametal mold, molding machine, peripheral

apparatus, electric and electronic component or the like.



vr:-~, ,~~jl: ~ ~L~~ -5 Noreover, since the organic phosphorms/"" 2008
conpounds gi ve not only flane retardancy but al so plasticity to the resins

, there has been a problemthat heat deformation tenperature or softening
tenperature of the resins 5 considerably decreases . It is known in the art
that the electris property and the flame retardancy of flame retarded ABS
resin conpositions are deteriorated by water absorption when the resin
conposi ti anseat1eo ds € iNEL 1 8eMmeieg conadht i-onso At oa iRigghghenpamtwg e and

high 10 humidity, for exanple, in various electric and electronic

conponent tel set a tef, onobi |l e
conponent% S %%ﬁCF %ﬁ%&%&%&NT?&ﬁﬁ#ﬂggﬁfgge%tggﬁezﬁ?%d% E Hggg% made in

vi ew of 15 these i reu tan The t _inyentors have nade an eager
research fd 5 \?e(jT %?Fer?ﬁ c?r‘?e‘bg gﬁae ’\éﬁﬁ FoBRACSUPUERAD S 1 esi n
conposition having a hi gh flame retar dancy, excel | ent nechani cal

properti egnchestinesithantedand ey dvedl y&e sis axd ssaneals n igoed haimbize can
20 be produced by adding a specific aromatic phosphate and novol ak-type

phenols c BeYrhd&s ad wABS L 851 &n viioh wond| i t gL § b P eGevls havestdon. The
pur pose of the present invention is to provide "rJ-~J~~,~""'"l ~I~? -6 a

flane r et aided, ABS, [l APDIPRLLON NIIED dofs BY 1AM 2hY. .| agen atom

and does not generate a corrosiVveé or polsonous gas at nol di ng
or burning, which has high flame retardancy and nechani cal ropertles with
5 | ow vol gtl f5%s; a“n“E}eFFé‘sf%‘k%el EFEntr§e8Pst 7% o RPF NS ?Eew “tHARR

| onering the electric properties by water absorption or blistering.

Accor di ngfy antéherptaselirs naeet e dr bui derya ¢hage-.ret arded resin

conposi tion containing: (A an ABS 10 resin; ( B ) an aromatic phosphate

having a nelting pgi ﬂheOfn&Q“hQ'_’LogHrﬁ— @jﬂﬁeb@l@ﬁnéeﬁé%%@:@@ﬁs by the
fol |l ow ng general formula (1) ~ n &-'"P O~/

I 5 , th
gams)loq1 dlllniperge ?m:a ﬁy rloé:eorﬁ%?om or an aI é ™3 oup ff#@&go?‘l r’gar boﬁ

atons ,
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



20 excluding the case where RL to R4 are all hydrogen atons ; X is g,bgng,?mm
g‘. $ V

-CH2- , -C(CH) 2-, -S , -S02- , -O , -CO or -N=EN, nis an i nt

of 0 or 1; and mis an integer of 0 to 5; and (C) a novol ak-type phenolic
resin. ~y ~~ 1:1 DETAILED DESCRI PTI ON OF THE PREFERRED EMBODI MENTS The
"ABS resin ( s ) " of the conponent (-.A ) to be used in the present

i nvention represents a resin formed fromthree kinds of nononers, i.e.

acryl oni t ddmepobndadiane, wi denldy segedne, Repmne fasitadiiveat erig@énsic However, a
desired site of the above-nentioned nononmers nmay be substituted with a
speci fi ¢ gnuwphek usE ovpoRrtd Of i h e udeopest ymofl ediel 4 esivi itgh e produced.
The ABS resins may be specifically 1) a resin 10 obtai ned by graft

copol yner i i f i i I and a
R e R e H DAl i b e S s i

vi nyl conpound, to a rubbery polynmer (such as pol ybutadi ene or
styrene-b&F&H?%ﬂ@t@bpolyner rubber) or 2) a polyner 15 bl end obtai ned by

bl endi ng a vinyl copolyner (such as styrene-acrylonitrile copolyner) fornmed
fromam aromati ¢ JapgneoapbnedaanionadyvPmte mbnbubd icepol gneNozaBBOW t h
the aromatic vinyl conpound, with a rubbery polynmer (such as

acryl oni t i1l €r dgik 3dizenes 20 g9RVYNUEE s I thher 1 Mg t Aeganiasp.cdfepbat t er
one is preferable. The ratio of blending the vinyl copolynmer and the

rubbery pal. j Nt yIner. bl A _ 0 .~ 100 (W% .

ri /'ei. ~%3‘|X'r¥%§ iﬂé]b d% I%%%ﬁgrboﬂgt%%la néjyrsclé?ogrr]}y)ogggtei Rﬁtg fe lce;)locr:rptrgenscyajgl)It1 ( A)

may be, for exanple, styrene, a-nethylstyrene, or paranethylstyrene. Anong

these, st@¢hered PRATRRPEMSy tR ctRPaBIESI®S The vinyl monomer

copol yneri zable with the aromatic vinyl conmpound may be al kyl (meth )

acryl ate such as Aetbyl Japayled e UnstxtphinedyPat endr Pubfliydatbohadiyl at e;

(rneth)acrylic acid such as acrylic acid or nethacrylic acid; vinyl cyanide

NONONES SUEN a6( 109a0rY2 PRI EDI lsh PTNSEL REAT Y1 0N b5i) |- 8 Ho YNgaW 1S £6

carboxylic acid such as nal efic anhydride; nal ei m de nononmer such as

N Pheny! T8l SRy oo TELIVLROSY PP GTAS: o MhaELONRIVABR! Pl fifs 07 N
dé; on dy? Yononher yCi ayl

nmet hyl mal €i uﬁin| such as ¢

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 parts such
as an engine part of an automobile or a heat transfer

roller of a copying machine).



NP LT

15 (meth)acryl ate. Anong the above-nentioned vinyl nononers, alkyl _ . AIG 2007
(nmeth)acrylate, vinyl cyanide nononer (especially acrylonitrile), and Y /v eole
mal ei m de nmononer (especially N phenyl mal ei mi de) are preferable. 20 The
rubbery polyner is not specifically limted as long as it has a gl ass
transition tenperature of O~ or |less. -gpecifically, the rubbery polynmer may

be di ene-type rubber such as pol ybut adi ene, styrene ,f . 5 FE ,:! ~"¢c

~, _ -9 but adi ene Mopelyrer . raubbee dheazr ghodia phiosmue adsenempepul §aer

rubber; acrylic rubber such as polybutyl acryl ate; block copol ynmer such as

pol yi sopr gnese PRbYCRINAPPE EARe aldwaLasnpORYLEN81EWOREIasbicity to

et hyl ene- propyl ene-di ene terpol yner rubber, styrene butadi ene bl ock

copol ymer .rubber_ .or_ s -i.soprene ; .

v ogenat 8 LaRaaimt Her Soi BegiEa hRss 1 BRPCh N o bh e ol Pron,

pol ymer having a rubber elasticity. 10 Anong the above-nenti oned rubbery

copol ymer $eTRATBLUIE e, Seffrdnidl Hul SHPET P8I Perthebb&es dhy

acrylonitril e-butadi ene copol ymer rubber are especially preferable. The

rati o ®f theasatdeebbd widedreaspeund Iand s ke ovdn vimyhersnotrgrhat the

copol yneri zable with the aromatic vinyl compound to the rubbery polyner in

the graft AQYFRE cMp-dFePti0af -t198 a3l (M Vhrarfierak!l ¥1Hhdéo 50 . 50

to 90 (% . If the anmount of the aromatic vinyl conpound and the vinyl

W% e | ASRES Ba PR Soat o sat hE B s PREFR O rRE e, °

polymer with the matrix resin decreases ) , and the surface |luster of the
resin decWed<sds, aBgoppdtion whemptthe eFepdp ¢ompasitionsjare uged.-
r.!':~~ -10 If the anmount of the aromatic vinyl conpound and the vinyl
nononmer pandert i gabkeeniddndheienenait a High tenperwtexecads T gh %
adverse effects are produced on the noldability of the resin conposition,

SO thed i hundi Pty B eb2BhBa1elnei f UbReY P9 ¥ B trsi Pr ghAr abl y contai ned
in a range of 50 ?o 90 wt% i n view of the bal ance between the inpact

rosi stance of e ol dedh scficle oBighngd fy YR1DG LS §QWPRY T on and
the proce§diSfLront pone

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
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fluidity. 10 The ABS resin of the conponent (A) may contain another ¥ % e[g‘! Pa)
such as pol yacryl ate, pol ybut adi ene, pol ystyrene, pol yphenyl ene
et her, pol yphenyl enesul fi de, pol ycarbonate, pol yether sulfone, polyani de,
pol yi m de or polyvinyl chloride at an anobunt that does not 15 deteriorate
the physical properties of the resin-genposition of the present invention.
Among these resins, polyphenyl ene ether can inprove the inpact resistance
of the reglﬁkﬁm©o§BMQﬁﬂ¢@ BBSoBtas HedComRe ThhpeRe i ¥ H) teefe nzled in
the present 20 invention is an aromati c phosphate of the general fornula (
| ) whichchas@ispeaidicgtear aitoal asid detay e c@indyenaehtieng Porimb safv80™ i or
nore. Here, the specific termnal structure nmeans that the conpound has at

| east one, éorscéuoué Iasldt %@e@ﬁhé%ﬁmélﬁglbg%rﬁﬁ%gm 1 G oup

having 1 £o on atons for the substltuents to R4 I n the general

formula ( ] , for exa et h Ry

i so- propyfl.""S)Sh’I‘I‘f%1 % & r@%@%ﬂ&@’eai} '{“ h@d}ﬂp%%érﬁr?EE %ﬁf%é”’aﬂél ngl e

one of the above-nentioned aromati c phosphates or a m xture of two or nore

ki nds ®f fLlheserphatphdites. Andndrasheercoddtanct phespisdiagzcef tohe general 10
~formula (1), aromatic phosphates having a specific bonding structure and a

t er m nal ﬁgzrdiaiwga_sawdmﬁnﬁes_ea%&lbm ttee f @1 bewirig: gerepal-tiieavandy (11):

RL - R4 OPO\N/ ~\V/ OPO\/ (Il) -n 15 ~ 0O~ R RZ RZ R3Rai

bner defi ned th
Igener g[ el g’r El]ﬁlt Béoifl%l%ﬁi 8r ?%‘Lrela%?griﬁ meani ng as defined in e

are pre 0 Here the specifi ¢ bondi ng
structure refers to a hifuncti onal phenol resid the bifyncti onal
phenol , resorcin,ARFardddihbhe, LS4 RF SREASI “b‘f%’bﬁeﬂb‘l RTHYLP0RENG F and
,t,l,‘. ~ ~~t~c~ -12 bisphenol S are preferable . As the 2 ,

6- di al kyl fRhends - e 2 agddidratesd pheomp osd tprai araibteintivg ndlA ) @p pASHt of
the aromati ¢ phosphate is nost preferably 95C or nore in view of heat
resi stancege@fid Ne B ESaN dPohka tall PHeSphate having a melting point

of 80C or more and being represented by the following

general formula (I):

1
R O O R4
I X I
QO——P{O@_f O*P}' o-@ (1)
l " l Mm%

. 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-, -80,-, -0-, -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.



5 The aromatic phosphate of the general fornula ( Il ) can be prepared.by ayp 20
al l ow ng the above-nentioned bifunctional phenol and 2, 6-di al kyl phenol to

react in accordance with the nethod disclosed, for exanple, in Japanese

Unexam ned Patent Publication No. HEI 10 5(1993)-1079. Anong the aronmatic
phosphates of the general fornmula (Il1}7~aromati c phosphates of the

follow ng general formula (I1l): RS R OO15\ ~OP-O\ / X\ / OP O\ /
(111) 2 \pBrAZIR®D ROEBSRETIRE ard ROEaPRERERRERNMEMBOMIMENTENt , an al kyl
group having 1 to 3 carbon atons, and X and n have the sanme neani ng as

defined in the generalaforml 2,28 ) be 2he 86@1}@&’%@ SA"}?rt‘% dd@sed

substituents RS and R6 1 n the general formul a may be , for

le h i
cepoci ol | §7pF BRPEERER ¢ 1nxg5%p9ﬂ~. ORI

phosphates of the general fornula ( ) include corrpounds of the follow ng
formul as thtee kdnds of mamdngrah é e-ha@Gohpouad rdfle hoeubadieae. 1 ) is
especially preferable. CH3 OOC H3 ~1r\V/ ~2PO~~0OPO~ C

[ 2
CHa Cifs Gahd & yrene Had pPiRdApal MaPeOikvls (2)HEBwBvEHBaGieBiteC H3 C
H3 O O\/OZPO\/\/O—P \'-/ 2 (3) CHS3 CHHCH3I OCHs OC
\/ O

o) e oF 88 B (b B 1R o8 B ERFAAE

P—O\/ SO2\ ) { uf ficient tht t he
novol ak- t§bEpHeRPPEL LS |9EPRPLL0L SBFEYERR L RE CODATERPECEY o be
used in the present invention is a resin that generates a char at the tinme
of burni ngf &h¢ iresin e greppredusedhe condensation

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%).



reaction of a phenol conpound and an al dehyde conpound. 5 Specifical ly) € X
novol ak-type phenolic resin may be, for exanple, phenol-fornmal dehyde
novol ak resin, cresol-forml dehyde novol ak resin, xylenol formal dehyde
novol ak resin, tert-butyl phenol fornmal dehyde novol ak resin,
p- octyl phenol - f or mal dehyde 10 novol ak +8esi n, nonyl phenol - f or mal dehyde
novol ak resin, resorcinol-formal dehyde novol ak resin, bisphenol A
f or mal dehyde novorak aesinitpecyangpheonapdwt dul detlydecompalrdnteshn or a
m xture of two or nore of these resins . Anobng these, the
phenol - f or mal dehyde _novo] ak resin_j refer e ecul ar
qﬁfke r exgmBle, s£§r%ié%.& ﬁ?l%ﬁ?%ﬁﬁé%o

wei ght of "t novol ak-type phenolic resin is prefera 0 ( 000

The bl ending rati f the conponents ( ( and (O in the
fIane-ret&%kﬁp?tgﬁﬁﬁﬁ%$8gﬁriO%Wﬁnghégéﬁ%En?gy%ﬁﬁﬁi%ﬁ is preferably 100
. 3to30. 3to 30 20 (parts by weight). If the blending anount of the
aromati c pleosphatédaafly heredeguriehe - (B) is less than 3 parts by weight, a
sufficient flane-retardancy cannot be obtai ned, so that 51~J ~7?.,702

-15 it5is not prefreaklimylf mbhertdendope 13mmemt zab lchartRmehiec phosphat e
is nore than 30 parts by weight, the mechanical properties of the nol ded

ticle t i i L | ' L
poor practiebi Tt yo Ty RepFa s L Ll AR A2 g it i s

ferably 5 to 20, post preferably 10 to 15  par} ight. If th
bl endi ng. ot CBY Lt REBHLAGEI ¢ HOVST aR ik 7 OFhE'CoRBonent () is I ess

than 3 parts by weight, a sufficient flanme retardancy cannot by obtai ned,
so t hat i methaorypedfer abheth)fachelbendiid awobnesofachglpieermtia@
novol ak resin is nore than 30 parts by weight, the nechanical properties of

t he nol ded ramé €hachk§ bec ohtaidneds iyl deciiense mbednter nehided sasticle will
have a poor practicability, so that it is not preferable. The bl ending

anmou i's_nor refer. ny5toa1$ngae aris hy, wej ght, t referabt 5to 10
par ol Rergr OnFRE Ik ame?, BEFRREFT L3Pl Adi i of o RERE RS
i nvention na optiqnalk%%contain one or nore of various-additives such as
ot her fl aRE&TRARY4dfrs 2 i SPENAH shateliGeranhgdrises jpalgdmide
rei nforcing agents, stabilizers, lubricants, coloring agents, and
pl asti ci zmoncte mnewetts ahalN -gpdary Lided erdimdrde e Nhe I~ ft;.; h c 002 -16
physi cal properties of the conposition in accordance
(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-
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wi th the needs. Exanples of the other flane-retarders include 5 AU 2

non- hal ogen-type phosphate conpounds and inorganic 5 netal conpounds.
Exanpl es of the non-hal ogen-type phosphate conpounds include triphenyl
phosphate, tricresyl phosphate, trixylyl phosphate, trinmethyl phosphate,
tributyl phosphate and condensed conp@unds thereof ( for 10 exanpl e,

CR- 741, CR- 747 and CR-733S manufactured by Dai hachi Chem cal Industry Co.,
Ltd. in Japaadid&xanmplogeo bymee nuidrgpanpe @ty 1 eniaunds- butkddee ¢ umi num
hydr oxi de, magnesi um hydr oxi de and antinony trioxide. 15 Anong the

above- mentib,eRedyhib aMenf188 &F debsry 1OE 92Qin® d¥et &h cHORROURNES y AR, BS
magnesi um hydr oxi de and antinony trioxi de are preferable, gecause t hese

i norgani c_netal conpounds,_can i Y he i St en used in
conbinatiSHﬁgi?f?he%éfﬁi%t?8pfggéﬁ%§p%g?%1éggtégikéﬁggﬁgﬁ ( B) of the
present invention . Exanples of the antioxidants include hydroqui none-type
conpoundsPopiysEpheFaPeR. cBpIURIRE - BRORILE3Pe 8BRS OUNds, ani ne-type
conmpounds and -5 ~~' ~lv :'"~~3~ -msul fur-type conmpounds. Anobng these,

t he hydr ogttihydnen ¢ y pecqgonpenadsl iante phesplodryuse ty pabdempouatly rasree -
preferabl e, because they can give an excellent fogging property to +the

f1ame-ret gpdeds{ &8N b3 FOPESHLIYMOF LB LRIESERL sichMH & OB s olfdféne ONE Of

t he above-nentioned anti oxi dants ‘'may be used al one, "or alternatively two or
nor e kindE of .the abgye-nentig ed antioxigpqisona Qp(ysed in copbination.
Exanpl es Bf-%He F9RPIIHFHonEY 3’6@-‘«:0%0% Y TP REPITE nyATBGT Hone,
2,5-di-tert-butyl hydroqui none, 2,5-di-tert-anyl hydroqui none and

oct yl hydr bhgineone: AHemS + Hdxe Tybbegy. Polmey | FEL5§uitRoAePPd Y&kdreci al | y
preferabl e, because it can inprove the heat resistance of the

fl ame-r et hadedchd eai pubdgoselaentidbt gxanpl es of the phosphorus-type
conpounds include trival ent organi ¢ phosphorus conpounds such as tri phenyl

phos te, tris(ngpyhgh ) phader i §heRePlphspge e,
bis(glftﬁ-di-tert buty%lghg% )%Eﬁggelrﬂﬁ Pr1 dh ke phosph?t?eapncgbg’?)'g%t'

the 1111 cpeLvRitAALERG yat EEFrE dral SR s T Ra PR ¢ 4RBeE) Fiha ( and

organic f tillers such

acrylonitrile-butadiene copolymer rubber are especially
preferable.

The ratio of the aromatic vinyl compound and the

15 wvinyl 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.



e

SI j.. i LI1.L as wood powder. Exanples of the antistatic agents i'nel e <002
cationic antistatic agents and non-ionic antistatic agents. Exanples of the
reinforcing agents include glass 5 fibers, nmetal fibers, and whiskers.
Exanpl es of the stabilizers include ultraviolet |ight absorbers and |ight
stabilizers such as benzophenone-type_fggpounds, salicyl ate-type conpounds,
benzotri azol e-type conpounds and acrylonitrile-type conpounds. 10 Further,
exanpl es aff the hmbiincabirsthech vdmaftatd y iact d clopgeo endponiddsha@ndiny 1

hi gh- el ti ng- poi nt wax-type conpounds; and the exanples of the coloring

agents i ng{o%%ggg}ag@%;fg?gggt WLAH Uh 9xh 88t &Y DAL eC KRR a hyYPe

conpounds. resin conposition of the present I|nvention
can be produced_by _m xi hg and nel t - kneadi t he conponent A, (B, (O
and, opti &FH¢53St HE %%%e- th]b%%degzpico A68i H%@uﬁﬁaa%o et hod.

The m xi ng and nel t-kneadi ng operation 20 can be perfornmed by using a
gener al | ymeriglayéd idppafattise stefliascampiagyl eigarewoestthraldert isvimescrew
extruder such as a vent-type tw n-screw extruder, Henschel m xer, Banbury
i xer,5kn?a®5eﬁmsa_re or Twél rabeerprposivitgt Ws prefiefabty; ~, 2~J~ -19
or nore of themin conbination . By nolding the resultant flanme-retarded

resin co ifi Si t , rid Vi sired
hape, 1 of Sk ERetoL it TP LIRARE, of, fRr o A IR ERAIE el e,
can be produced. It seens that, since the flane-retarded_resin conposition

of the pr&&ifeeRvERS oimRaes Mes 1§ bARCE: YhosPRal@ itednarddifpbhent (B)
and t he novol ak-type phenolic resin of the conponent (C) in conbination as
10 a fl amebrisibmddd fefomedtlieyeresipocomposht épeelanghtti¢ apeocetssrided ef f ect
can be produced by a synergistic action of these conponents. Nanely, it is
known in teheyaditihat the novol ak-type phenolic resin gives
flame-retardancy to 15 a resin by acting as a char-generating conponent.

Th , It t t t t b
roduckd by usi ng TRPs AL ohy o nihandonnute RE TSRy CRBRamRR o0

excellent flane . .
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



retardancy can be produced w thout decreasing the 20 inherent mechant GalAtl5 2002
properties of the resin. EXAMPLES Hereafter, the present invention wlll be

nor e speC|f|caIIy expl ai ned by way of the follomnng exanpl es, t it~

t,~ i J'~a -20which are not intended to Iimt the scope of the present

i nventi on The conponents used in the-Etanpl es and the Conparative Exanpl es
are shown hereafter with their 5 abbreviations. Conponent (A) (a-1) ABS

resin (maAubactimkdybphBaiet| renddiucal |Hdasatkygd, grogp i@ Japanl ¢ ade

nane: CEVIAN V) (a-2) ABS resin (manufactured by Cheil Industries Inc. 10

in Korea, 3tgadgonageomal ABL GHE) s @sBRAnadn{ B)R{ Rolr]) ithe neogpawich of the
followng formula ( 1) np 98 to 101 (nmanufactured by Dai hachi Chem cal

Industry t 00 OPO
Y Frndn iy “g%b%@ r%’é%‘ﬁé&%d heePL P %Ig%ubﬁg‘l‘ r?nr%ﬁ( 2 )
np 171 20 to 173 (manuf actured by Dai hachi Chem cal Industry Co. , Ltd.
trade nanBT PROOAFOPYLl.. _|j~ 'y~? -z21 CH3 OOCH3I\ / ~P-O\ / O
O\ / 22 CH3 CH3 ( b-3) the conpound of the following forrmula ( 3 )
187 t& 189 5 (ndEiuéagromed by phehadldt<heRi the codumrento(B) maly
trade nane: PX-202) CH3 O~CH3 Il Il -~2PO\N/ \ /] OPO\ |/ 2 ~3)

H3 C H3 1Qe(Rr Aidgie( 2 dbFelthd Riwovk) milinspbaka Hrdmdtie 13 8C
(manuf actured by Dai hachi Chem cal Industry Co. , Ltd. , trade nane:

PX- 130) (bhogkﬁéégheg@ LPhRsRIALS e 42wb° Aore kinds of these

~p
nmp
C

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):

o o R
GOtk «
l no |
O

15

, 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



~ 5 AU 2002
15 (manufactured by Dai hachi Chem cal Industry Co. , Ltd. , trade nane:

TPP) ( b' -2 ) the conmpound of the followng forrmula, liquid at an ordinary
t enperature (manufactured by Dai hachi Chemical Industry Co., Ltd.) trade
nane: CR-733S) OO-O0P-O~1 OP O\ 2 ~ 2 Conponent (C J~~1 (") .r.
a ~G -22 (c-1) phenol -fornmal dehyde novbtak resin (manufactured by Arakawa
Chem cal Industry Co., Ltd., trade nane: Tananol-759) Exanples 5

Flame-r et grided, £ g unsca%owé@&awee Prepargd @srsngaf&fkgtme}@@ts at the
bl endi ng ratios- parts by "wei ght ) s ovvn in Table 1 . The corrponenfs wer e

d ded t-t t
ot Tuder CTIOSTRS CRI AR B elong™ PRSIk G0 NAB fe taoins ek ¥ o "

produce the fl ame- retarded resin conpositions in pellets. hbxt the

resul t ant thesiarcoapasi tpomspharte niod deds knpare fiew @01 yo19 510! @brrngnasrnehr ne to
produce sanples for flanme retardancy test and nmechani cal property

measur eneihn. vi%ew hef phgaitc ale saropentieed roft Hidha-a bl t anber it iGoAPOSi t i ons
were eval uated by the foll owi ng nethods. Flane Retardancy (Exanples 1 to

11) gen | ndex I £ r ties
(Examples 1 to 11 ﬂr?z%ldoxﬂgnggg?bﬂ%rs%%téﬁggﬁgﬁgeﬁgﬂy%ﬁ%&%ﬁI ection

T ture Under Load ding to JIS K-7207 Vicat
Sof Lon ngoe RS | REGRRRS PE 11 %7286 1k AOABEGIIN LHOTBdanpl 6 11) 5

Boi ling Water Absorptivity and Water Absorption Amount according to the (A
met hod of blfSine 7209adoveiveno 1t eutd p? ebedimdMinigphesiode b9 Bea®tmix 12. 9
mmx 3.1 nmwere used and the nethod (A) (1) and 10 ( 2 ) in "8 .

Cal cul ati aecfrdafcabemer ISt andantk g6 8 diet BSs &8¢ FrcudRampn o orimil as.
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 (IIf):

R5 o o RB
I X [}
15 ( o p_o@—f ‘@-}-O—PéO—D) (1)
2 n 2
RS I{6

., 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 (IIXI) may be, for example, methyl,
ethyl, n-propyl, or iso-propyl. Among these, methyl is

especially preferable.



The eval uation results of the obtained flame retarded resin conposi t'i"obng\m 2002

~are shown in Table 1 together with the conponents of the resin conpositions
and the 15 bl ending rati os. TABLE 1

E~pl es1234567891011~~t a- 1100100a- 2100100100100100100100100100~~t b- 11013. 310

13. 37.515b-21013. 3b-31013. 3b-4157. 5( _G3)

~tc-1106. 7106. 7106. 7106. 7555Eval uation result of fl.arle-retard

resin~sitionl~71 Exlahpls9.o2E B33 rd3ah 433 piss JB83t 2320 3n &3 18s 2849
i rtpact strength5.96.616.716.617.316. 816. 716. 015. 913. 711. 4Def | ecti on

t grperatur ( 70. 365, 8Vi cat
sof Leni ng oAt Lect s A0 EatpRihtt Y %ﬁgﬁg’aﬁﬁgé}%ﬁ S
absorption (vvt~ 0, 46V\ater absorption per surface area fari )0.51 | NI
ct r-J J©) to §6J)._among whigh,thescegrpynd 9t ’EQ& P& BhAD( &3 wer e
obtained in the sane manner as in the Exanpl es except that the
f | ame-r et drdeels pesiira tbyppgietfiearsbher.e prepared usi ng the conponents at the
5 blending ratios shown in Table 2. Physical properties of the obtained
resin gonpositi onscwe val uat ed |n§ he samggmanner as in the Exanples .

i

The eval uati =% et ardancy a nmechdpteal\ properties was carried
out in Conp @ X ® -@s ion of water 1Q71) .
absorption Nedlrie 20Ut i arati\ve Exam eso 7 and 8. The eval uation

results of the obt@Hwgd flanme Tetarded resiChHgonpositions are shown in
Tabl e 2 together with the conponents of the resin conpositions and the 15
bl endi ng rati os. TABLE 2 Cargarative E~l es12345678( A)

cx~gonent a- 110010 I'12310((-;001001001003(90 B) CH3
car Qonent b’ - 310Y3.1B15b 13. 3Ly(

canponentc-!é @5@1@ iﬁ f7.ane-ret arded2)
r esi noa~posi hi ON (/$28.932 1.132. 830. 3l zod i ~act

strengt h4. 84. 513. §1Pa813. 211. 111. 28. 9Def | e& tarQerat ~ae under | oad
(9C) 58. 655. 261. 159. 365. 262. 158. 561. 3Vi cat softeni ng point
(9C) 70. 567. 372. 26%7_[75 472.867.871. 2Wat er absorpti on (w ~) 0. 500. 51\t er

absorption pgr a@ea( /arl 0640&5 3 . ) ;i G-27 As
shown above, @ qu :@o n\ of the pr esent

i nvention i re | \- crato opphate and &

novol ak-type pheny e5| n to an ABS resi n rese t2invention 5 can
provide a flane-re ded ABS resin conposi t| on I does not contain a

hal ogen atom and S not generate a corrosive or p0| sonous gas at the tine
of m)ldlng @/hlch haslcwmolatllltp d ljlaflarre
15 1
CHa CHa
CHag CHg
(o} oD enOotody),
CHa
(e d o),
CHa CHs;

It is sufficient that the novolak-type phenolic



retardancy and nechanical properties, and which has 10 excel | ent resfshahide 2007
to hydrolysis without Iowering the electric properties by water absorption

or blistering. Therefore, the flame-retarded resin conposition of the

present invention can be used under severe conditions at a high tenperature
and high humdity, for 15 exanple, in.yacrious electric and electronic
conponents such as a television set or personal conputer, or in autonobile

conponent §.e Al S0 £Sitee EbRpbnTer r etar ded v&shbe@OMPStheoprafséhe present
i nvention does not contain a halogen atom 20 the flame-retarded resin

Conposi ti %vcearfé?_ﬁ S‘i%Staarﬁéé‘ihytﬂ%tsgjs &h YR QY %[T‘Scx} rt G Of _
poi SONOUSNESS uman bei'ngs or corroSiveness ' ng appara ug?e D~
~ 2~0~ -28 Although the present invention has fuIIy been descri bed by way

of exanpl & PYEN{BIo A uhbleFaP0BE PHRAPIRRAORY ditheRr 4R SRSl PRcat i ons
w || be apparent to those skilled in-the art. Therefore, unless otherw se 5
such changmaaﬂdonndffacahenmﬂ(uqmpouthHn@hensa&ﬂahﬁdeheommunndon t hey
shoul d be construed as being included therein. o~~~

~Q_5 2%pé@ificblﬂy \Mheyn6vdlakLtypbfpﬂeﬂolid regln may be

i-1~Trne-retarded resin conposition containing): ( h) an Al 3S resin ; (13

romati c te t [ Tor e and bei ng
! epr ccent £ b, REB " ﬁ%g@gege@%wd@ pfvorik pe8igng © 10 7%
_Ip_\V/ O1I O\V/ \/ Ol O\ [/ | 1T1 1Z 1 Kv OO s2 | \ f°~ H3 ~ Rs
i ~ i wheF&efRL- ?Srmﬁ%ﬂ%hYFﬁeQﬁ%@lBF FHSFR en¥Y 181Hr ogen at om or an
al kyl group having 1 to 3 carbon atonms , excluding the case where RlL to R
are all hydrogehdehgidsy novelakbamss in, Cltiex:t;bu€y(lpBenglz- , -S ( -SCz-
, -O ( -CO or -N=N-, nis an integer of 0 or 1; and mis an integer of O

to 5; andf%&qdwaeayh@nmmeﬁeghhs g- @@Qﬂphgﬁoanct&ma&ae&h}déydr ogen

atons; and

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 obtained, so that



(c) a novol ak-type phenolic resin, wherein the aromatic phosphate ofeéqup 2902
general formula (I ) is a corrpound represented by the follow ng gen S
formula ( 1i ) i~~J-30 1zZr ~~l~a ~ ~- ~J\ [/ ~~] wWwWo\ ~
(11>J 1 r~1 1 1z0O0I~l ~RIR~1Z~1i ~1i Werein RLto R4, X and n
have the sanme neaning as defined In the general forrmula (1); and in the
general formula (Il), the two Ris are thg. sane, the two R2S are the sane,
the two R3s are the same, and the two R4s are the sane, 2. A flane-retarded
resin conposition according to claiml, wherein the aromatic phosphate of
t he general itoismunaet (prefeyabke.a dénﬁwnldlerrtfbngsame@rﬁyotfhﬂweoaromatgc
general formula (I111): 5 RROOs tli J~ = tl ~PO\V/ V] O~~ 0\
[A) 2 n épl'fé phatecie! tdfe Q%‘érﬁ%@rﬁar%é“eo am.ghtd'tweerr%%aaﬂcéi kyl
group havin t carbon atons, and X an ave the sanme neani ng as
flame-retarded resjn, conpositio

defined in the general rmul a
accor di ng t PkQRgHHes O\Aﬁ%tﬁr@i’ﬂ'(f?‘%@m&l'ﬂ tpebejabtajpegewal e¢rgass and | 7 |

) are each a nethyl group. ~~ P~i~~ ?00~ - 31 4 . 11 flane-retarded
resin conposthe mwmraitmge tveilc haive a(poberpractidabititynabdi thathitsighade of
the general formula ( | is a corrpound represented by the follow ng

& Ca  ARPIS AbisC 08 O by ol oA 5 15,80) 7

3y. Ah3. AY. Al F9A. . Al FA. 2I. AYer AQY) . A. AL A3+ &( | hV2Wri >s
| wr mhc~ Y] ca] B&isd Qyredpeabba Ol AP NYda] REWSIDRY] ca] ca] ca] ca] ca] ca] ca] ca] ca
] ca] ca] ca] ca] ca] ca] ca] ca] ca] cRa] ca! Bk ;

If the blending amount of the phenolic novolak resin of the
component (C) is less than 3 parts by weight, a sufficient flame-
retardancy cannot by obtained, so that it is not preferable. If the
blending amount of the phenolic novolak resin 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 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 various. additives
such as other flame-retarders, anti-oxidants, fillers, antistatic

agents, reinforcing agents, stabilizers, Ilubricants, coloring

agents, and plasticizers at amounts that do not deteriorate the



u .hlg A Xx ~H AUS 200
| wmhc”Y] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal] ca] ca] ca] ca]ca :
] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! HOf W{ PRpg} xsni d_Z] ] ca] ca] ca] ca] ca] ca]ca] c

a]J ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca] ca]ca]ca]ca]ca]ca]ca]calc
al;sF| (?@ -16-

+, =gB{ vql gb] X] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca]ca]cal] ca]
cal] ca] capngkdajah] pappaictal €a] of] dd] e a¢8mpidat Wehwimhct¢prdjagedeal ca) cal

caj] ca] ca] ca] ca] ca] ca] caV] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca] ca]ca]ca

]ca] ca] calj ¢RAYHE needas.

{vqgl gb] X] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] caj ca] ca] ca] ca] ca] ca] ca]

IC'?']I rC?]I IC?]I IC;\?]I cg] ?’%(g%&%gxg%% g{%ﬁac% w]caFcE'] ca ca caf ca]1 a]ucaﬁ ca] cal ca

] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] c%]glca] ca] cal ca] ca] ca] ca] caI " ##2#5#6
HIHKHYHZ 1R SR RAASe RS TR SPROGFPNaA c‘a’PE‘Q]Od-H]‘c%] E‘&Fcaﬂrc‘aTﬁéPé-a] cal]ca]calc
a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca!-$;
$<$ @B EH{ $hEE SRS HSGHp AIHBHBO0R
&&F&GRO&T&U&{ vl gb] X] ca] ca] ca] ca] ca] ca] ca] ca] caV] caU] ca] caj ca] ca] ca] ca] cajc
a] ca] ca] ca] ca] caligal £8) 68 G4 CaheakheH opd caben- e
(=(r(zCCqcen )])|)}))) }xsni d_Z]]ca]ca] ca] calca]ca ca] ca] ca ca] cal ca] ca] cajc
aJcalca] ca calgal ¢a al.cal c ca S MWy " x <+t
+]++ ]K U], , l’ ,,,,, 'l& ] ﬁ\)‘lff f’k}ﬂ?ﬂen ;) %%5%5}1%? ca]t ca? X ca] cajcalcalc
a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal ca] ca] ca! -
-#-$-'pPRosphateq rlsslss]xa}Eppplamaahomwﬁhzim%?ea?&ﬂ ca] ca] ca] ¢
a] ca] caj] ca] ca] ca] caU] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
caljca'0 tributyl phosphate and condensed compounds thereof (for
1=1pl1~11111+42_2h2i 2| 222222222222222- 3d333494} xsni d_Z] ] ] ca] ca] ca] ca] ca] ca] ca

] ca] oy Caéﬁa}njﬁléa] érlgalical erl salcal @l eal saloal hahedlL3d 6Aba2ayF 2] ca] ca] ¢
a] cal! 94<4=404 45E5\ 5" 5a5f5i 5k5y5{ 55555696c6d6r 666667777zupkfa\ Wca] ca]ca]c

a] ca] ca] c a ca cal,c a] ca] ca] ca] ca] ca] c
a] ca] ca] c@%’t’:ﬁ]ac ]gﬂg U] i] (?U] ] c"aa]p '1‘3: Joal cal cal cal
9- 959i 999999999: Q N zu kfa\ W ca] ca] ca] ca] ca] ca] ca] ca] ca]ica] ca]Lca] cal ca] ca
] ca] ca] ca] ca] ca] @d(ﬂ}%ﬁ}@&lﬂ’@a‘]‘é%lil]%]ﬁé}léa] vg €8 ends: inclu

EF K ]; ; <<' <}xsni d_Z]c]ca] ca]ca]ca] ca]ca]ca]ca]l ca] c

a] ca] ca] ca]um]majmal]xya]r@az]nk]s ca]na@]rrﬁxzm]\ca]y(m]@a:].de] aacagnalimdoa] cal ' <c<
<<<<===p====&>a>q>v>>>/ ?2u??? @ @A\ AAAA- BoBB} xsni d_Z] c] ca] ca] ca] ca] ca] ca] ca
| ca] ca] caf gabsalder] cal cal ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca
] ca! BBZCSC-CCCHC} CCCCD, DCDDDXDYD] Di Dk DDDDDDDDDDDEEE1EZz upkf a\ W ca] ca] ca] ca] ¢

a] cal;ga] caj ca] ca] ] a C cal,cal cal cal cal cal ca] ca] ca] caV]
ca U\}]%ca] ca] cal 1 JE% %gle ?&lﬁig In%?Jtl g!i ¢h! n‘le J:e%]ara('l ;

Gn GGGGEEEHFHHHHI | l | +1, 1>l RI Sl } xsnid Z] c]ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca
] ca] ca] cal RAFSATHS cRPER I AUBPLUPOR| SiiCh] B8] M IRPEA e REdEAREAR [ 111 IR
wWJJJJJJJIIKKK, K- K2ZKdKeKf KpKs KKKKKKK} xsnha[ V] cal] ca

UV] caV] cadud] ealtcipenycdicaxifleahoal gaf efipcaltcad cabealnajcathels@a] ca] ca] ca
] ca] ca] ca] ca] ca] ca] cal! K) LZLnLLLMMEM?MVINM M MrIVMVIMIVING NaiNis Nt NNNNOFO{ COO%P" P
} xsni d_Z] tabealaa] € aheahaal cahpalhindlsc al £a] @&b&fﬂxﬁ@] eakcalead cal ca] ca] ca] caj

ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]j ca] cal” PcPePt

a a alcalca]ca
]ca] cal cai caFlgg] cai car? Iéjll:% '(fgé? ]A{(r:a }i g]logla]vgf}féa}tg% ]1 ]E'J]%c*]a S]*Tzll'cT
TTTT ;B#U UzZUUUUU VxVVVVW WL\ V\#V\kV\Y/\& g V] ca] ca] caU] ca] calU] ca] ca] c
a] ca]5 a] RPESP tc%t] K| (f%ﬂ‘?:vgﬁﬁ]“@a]( 8d ]EHFC VPEATAR RS RELCA ca] ca] ca
] ca! WAWANKUX] XXXXYY!T Y Y Yt YYYYYY! ZNZOZVZZZZZZZZZ} xsni b\ VU] caV] ca
UV] ca] ca] ca] ca] c&@xapdpsaloda] tlag capdd]laxal dahts] cajchiida] ca] ca] ca] ca] ca] ca
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Among these, 2,5~-di-tert-amylhydroquinone is especially
preferable, because it can improve the heat resistance
of the flame-retarded resin composition.

15 Examples of the phosphorus-type compounds include
trivalentorganicphosphoruscompoundssuchastxiphenyl
phosphite, tris(nonylphenyl) phosphite, diphenyl
isodecyl phosphite, bis(2,4-di-tert-
butylphenyl)pentaerythritol diphosphite and

20 tetrakis(2,4-di-tert-butylphenyl)4,4-diphenylene
phosphonite.

Examples of the fillers include inorganic fillers

such as mica, talc and alumina, and organic fillers such
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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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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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Component (B)
(b-1) the compound of the following formula (1) mp 98
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(manufactured by Daihachi Chemical Industry Co., Ltd.,

15 trade name: PX-200)
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(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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by Arakawa Chemical Industry Co., Ltd., trade name:
Tamanol-759)
Examples

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 (;EM—37BS manufactured by Toshiba
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.

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

Oxygen Index (LOI)

tsaccording to JIS K-7201
Mechanical Properties (Examples 1 to 11)
Izod Impact Strength
:according to JIS K-7110

Deflection Temperature Under Load

.
20

Y]

02
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| <+109853& ()- GgHgl gMyNgOgSgf J*3 | <+109853&' ()- ! <+109853& ()- ( -

| <+109853& ()- ( !<+109853& ()- A096!$' <+ | <+109853& ()- SgWy[g_gcggg *3

| <+1098538& ()- ! <+109853& ! <+109853& ()- !<+109853& ()- !<+109853& ()-

I <+109853& ()- !<+10%%853& ()- gghgvgwgxgygzgj N23 ! <+109%853& () -

| <+109853& ()- !<+109853& ()- !<+109853& ()- !<+10%353& ()-

A096! $' <+zg{g| g} g~gggN. 3 ! <+109853&" ()-23A096! $' <+ | <+109853& () -

raccording to JIS K-7207
Vicat Softening Point
:according to JIS K-7206
Water Absorption (Example 1})
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.
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Comparative Examples

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
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
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

blending ratios.
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As shown above, since the flame-retarded resin
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 compdsition
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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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.
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1amg retarded resin composilion containing:
(A) an ABS resin;
(B) an aromatic phosphate having a melting point

of 80C or more and being represented by the following

gencral formula (I):

chirotorih o
ek

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

hyvydrogen atom or an alkyl group having 1 to 3 carbon atoms,
excluding the case where R' to R* are all hydrogen atoms;
X 1s a bond, -CH,-, -C{(CH;},-, -S-, -S0,~, -0-, -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 (L1):
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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 (I1I1) is a compound represented by the following

general formula (III):

(N0t Ol o

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
clawim 2, wherein R® and R® 1n the general formula ([]11I)

are each a methyl group.
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