STYRENE RESI N AND RESI N COVPOSI TI ON BEPS T T HE

SAVE , 5 BACKGROUND OF THE | NVENTI ON 1. !@gﬁpld
of the Invention - This invention relates to a styrene resin’having
excellent in noldability or formability antd physi cal properties and a

conposition of said styrene resin and a 10 thernopl astic pol ycarbonate
resin. More specifically, {ﬁ@ S | tj s to a styrene
resin which has exceﬂ:en N%le%%%§|ﬁé/ %’?gf@ref“r%@ﬁ@fb oes not undergo
heat deterioration easily and has 'ﬁ%# fﬂ%hgﬁé %gﬁéstance and i npact
resi stance; and a conposition of %%J g%y n 1 sin and a thernoplastic
pol ycar bonate resin. 2. Description of the Related Art A
styrene resin is conventionally known as a resin havi ng excel | ent heat

resi stance and inpact resistance and is used as a nolding or formng
material. For exanple, it 20 is used for autonobile parts, household

electric parts, of fice @%%Réﬁﬁg%ﬁqéﬁs%H?Efﬁaﬁﬁ nparts or the Iike:
r

In recent years, it has cone to be use equentTy as a mat eri al

for large-sizegd thigy4qy | t . i gh- speed i nj ection nolding,
but the conveﬁfiongp'resfﬁfggﬁﬁg?ﬂﬂagﬁég{isfactory for such an application,

pecause f’;M'yng to lalis invientiYn YRR Y F Ut redd ST HAUJidg OF
excellent in moldability or formability and physical
properties and a composition of said styrene resin and a
10 thermoplastic polycarbonate resin. More specifically, the
present invention pertains to a styrene resin which has
excellent moldability or formability, does not undergo
heat deterioration easily and has improved heat resistance
and impact resistance; and a composition of said styrene
15 resin and a thermoplastic polycarbonate resin.
2. Description of the Related Art
A styrene resin is conventionally known as a resin
having excellent heat resistance and impact resistance and
is used as a molding or forming material. For example, it
20 is used for automobile parts, household electric parts,
office machinery parts, mechanical parts or the like. 1In
recent years, it has come to be used frequently as a
material for large-sized thin-wall formation or high-speed
injection molding, but the conventional resin is :not
25 satisfactory for such an gpplication, becéﬁéé'owing to low

fluidity upon processing, its moldability or formability



- 2- I's poor and nuch time is required for processing. In

addition, as the using range of a nolded or forned product w dens with
a decrease in the wall thickness of the product, the resin is required
to have good inpact 5 resistance. - 2 -Froma mxture of the styrene
resin and a t her nopl asti c pol ycarbonate resin which is added in order

to heighten the inmpact resistance of the styrene resin ded
b keLBP

product havinéshpa riﬁBchuF sF&P&n&E F?qgﬁ E.prﬁsegﬁﬁﬁgé pgéin_
conposi tion ngggﬁtﬁoghgggr g%l%%E%goga%%%nhggaimoldggggfL?%gﬁ?%;grgﬁkggten

its fluidity, ™ an i'ncredse Il ! ng-or erature
Gocomposi (1 onvafens Wich.a geRzeeRebdl e, WL FherBiottrat che™ ™ o
o dosired fr BECPREYG; ShBotee Lty 1" ENTERH ro: ngvEREBERVHRRARE L On the
case. dot of 1 oF SPAE52BFEY S physical properties due to 20 thermal

deconposition of a ﬁ%iﬁ%é ¢ 'ﬁnété’t{ﬁ%%e resirngf]ainrg1 gccurs when the

plastic material is or med I"n Tepetiti

Particul arly pﬂ%?#%PHBQEEEPS§%&E95%§ %%%ngggthpﬁéh”is addbd ¥fcgrasran

| npact streng oving a sion ynerization is frequently

2gg'fg§?nfor RECRBiGA%ed the iRpULENTeEGStAnMEI 68 tReOLEPARL! Yok AW 4ES an
molded product having high impact resistance is available.

10 Such a resin composition needs a higher molding or forming
temperature to heighten its fluidity, but an increase in
the molding or fqrming temperature causes a deterioration
in its physical properties due to thermal decomposition of
the rubber phase in the styrene resin.

15 On the other hand, recycling of such a general-
purpose plastic material is desired from the viewpoint of
maintaining the environment on the earth so that a
recycling method of it is under investigation. 1In this
case, deterioration of its physical properties due to

20 thermal decomposition of a rubber phase in the styrene
resin occurs when the plastic material is molded or formed
in repetition.

Particularly when a thermoplastic polycarbonate resin
is used as an impact strength improving agent, emulsion

25 polymerization is frequently employed for preparing a

styrene resin which is ordinarily known as an ABS resin.



: 3- This process is however acconpanied with the probl emthat an
enmul sifier or coagul ant used for the preparation of the styrene resin
remains in the resin and such inpurities in the ABS resin cause
deterioration of the resin and |l ower 5-it3s —physical properties or
thermal |y change the col or of the resin, which prevents the resin from
recycling use,, . For exanple,_in Japanese_ Patent l.icati,an
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wth a graft . Leh. ha n tai ful. .
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on a rubbery polryner, co ns-at T eas a rubbery” pol ynmer
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and has a non-gra resrn component of ‘an Thtrinstc viscosity of 0.6
dl/ : 20 . b, - [ . ' t
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subsi mul sifier

met hod, needs rary raw material s such as e d al so
wast e to line 20 of the upper right column on page 2, disclosed

10 1is a process which comprises mixing an aromatic
thermoplastic polycarbonate resin with a graft copolymer
which has been obtained by the graft copolymerization of
at least two monomers selected from aromatic vinyl
monomers, vinyl cyanide monomers and alkyl methacrylate

15 ester monomers on a rubbery polymer, contains at least 60
wt.% of a rubbery polymer component, has a graft ratio of
less than 50% to the rubbery polymer and has a non-graft
resin component of an intrinsic viscosity of 0.6 dl/g or
lower.

20 In the abéve-described process, owing to a large
content of the rubbery polymer in the polymer, mechanical
strength, particularly, stiffness lowers largely and in
addition, fluidity lowers. 1In addition, heat resistance
must be improved. Moreover, emulsion polymerization,

25 which is adopted as a polymerization method, needs

subsidiary raw materials such as emulsifier and also waste



- 4- wat er treatnent, which nmakes the process conpl ex and cost -
consum ng. Thus, the problens of the above-described process have
remai'ned yet. I n Japanese Patent Publication No. 39176/1987, from
51ine 39 on the left colum to |ine 42 -or the right col um on page 2,
di scl osed is a process which conprises m xing, with a thernoplastic

pol ycarbonate resin,_and two,_ Al sins, each ABS resigs hay

BS .
r ubber parti cVBteF L ErgAfment, §¥5?P Wéﬁ?ﬁ ﬁP?hPﬁ?ﬁe§ﬁe8P?P efaﬁﬁéngﬁgtﬁeing
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conpl ex and é? rﬁL@ e énngé iagLy di sadvant ageous, because two graft
pol ymer s haviﬁﬁoal %eren% Eoﬂpbsléi%ns'are prepared 15 respectively, a
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i nprove the nce resirstance;, I npact resistance and 25
ol dabi ity OEeL?ﬁg?béé&ﬂyABS resins having a rubber particle size and

graft ratio within a specific range but being different
10 each other, thereby the impact resistance at low
temperatures is improved.

The above-described process is however complex and
therefore industrially disadvantageous, becéuse two graft
polymers having different compositions are prepared

15 respectively, a copolymer is prepared from another monomer
mixture and then, the resulting graft polymers are mixed
with a thermoplastic polycarbonate resin.

In Japanese Patent Application Léid-Open No.
148258/1986, from line 10 on the right column on page 1 to

20 line 15 on the lower right column on page 2, disclosed is
a process in which two ABS resins having a low rubber
content and a high rubber content, respectively and, if
necessary, an AS resin are mixed in order to improve the
balance between héat resistance, impact resistance and

25 moldability or formability.



-5- It is however difficult to prepare an ABS resin havi ng
a hi gh-rubber content and high graft ratio w thout alimtation on the
preparing process and particul arly, bul k pol yneri zati on cannot be
applied. In addition, this 5 process i’s 2%al3so conpl ex because, sinmilar to
t he above- described case, two or three ABS resins and, if necessary,

one AS resin nust he PLERRLEQeLeARIFICUTLY B RrbIRYALE ane LLYRO With 2

. n
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The conventional styrene resin, such as ABS resin,
10 containing a rubbery polymer is prepared by emulsion.
polymerization, bulk polymerizatién or solution
polymerization, but, some styrene resins happen to undergo
denaturation and are colored seriously by heating.
When a styrene resin is formed into a corresponding
15 alloy with a thermoplastic polycarbonate resin, it happens
to have lowered mechanical physical properties owing to
the hydrolysis of the thermoplastic polycarbonate resin,
which however depends on the kind of the styrene resin.
There is accordingly a demand for the provision of a
20 styrene resin composition which can be molded or formed at
a relatively low temperature, is not deteriorated or
colored even by the molding or forming at high temperature
or molding or forming in repetition, and has largely
improved moldability or formability, good heat resistance

25 and improved impact strength.



An object of the present invention is to provide a resin conposition
of a styrene resi'n, which is excellent in noldability or formability
and physical properties, wi th a thernoplastic polycarbonate resin.
There is a 5 strong desire for the devel éprent of a process which can
provide, at a low cost, a resin conposition of a styrene resin and a
t hernopl astic polycarbonate resin, said ene res n causlqg
deterioration of thB oP Jeth@anB?aBF?ieﬁﬁl&%%?%Bh ?npﬁ?Yé? n?X|ng
and having 10 Iarg roved ﬁD|dabI|I2¥ or for b|||t e

resi stance: anﬂe$h%r el & resin, whicn 28 r%UI\/NARY
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specifically, the, prese i pventi on has_the gmncgfco %;é“ & on:
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anot her nonon%FYE%B%IWr%f’?z%%‘f‘%l?%e? ?%?rla%%atlgn of thdOnoner and

thermoplastic polycarbonate resin after mixing and having
10 largely improved moldability or formability, good heat

resistance and improved impact resistance.

SUMMARY OF THE INVENTION
With a view to overcoming the above-described
15 defects, the present inventors have carried out various
investigations. As a result, it has been found that an
amount of a specific component contained in a styrene
resin has an influence on the deterioration of the
physical properties of the styrene resin, leading to the
20 completion of the present invention.
Described specifically, the present invention has the
following constitution:
(a) A styrene resin which comprises 50 to 90 wt.%
of a continuous phase component (S) composed of a
25 copolymer of a styrene monomer and an unsaturated nitrile

monomer, or a styrene monomer, an unsaturated nitrile



10 to 50 wt. % of a di spersed phase conponent (which w | her ei naft er
be called "rubbery polynmer conponent” sinply) conposed of a rubbery
pol ymer conponent on which said 5 nononers have been grafted and which
has occl uded sai d copol ymer; wherern7a-triple consecutive chain unit
AAA cannot be detected fromthe unsaturated nitrile nononer units
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units (A) in the continuous phase component (S) and a

double chain consecutive unit AA amounts to‘3% or less
10 based on the whole units (A) detected, a reduced viscosity
(Msp/c) of the continuous phgse component (S) is 0.2 to
0.85 dl/g and an amount of metal component of Group I
and/or II of the periodic table is less than 1OQ wt.ppm or
less in terms of a metal.
15
DESCRIPTION OF THE DRAWING
FIG. 1 is a curve copolymer composition of a styrene-
acrylonitrile, which illustrates the copolymerizability of
styrene and acrylonitrile used for typical

20 copolymerization in the present invention.

DESCRIPTION OF THE PREFERRED EMBODIMENTS
(b) A styrene resin as described in (a), wherein
said rubbery polymer component has a weight average

25 particle size of 0.1 to 3 pm.



to 0.5 Wm.%in terns of a sulfur content. (d) A styrene resin as
described in (a), wherein 5 the continuous phase conponent (S) has a

reduced viscosity ([err]) of 0.2 to 0.65 dl/g. (e) A
styrene resin as described in (a), wherein8 - the AA chain unit of the
conti nuous phase conponent (S anount's to 2.5% or | ess based on the
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conposi ti on conprlﬁgqloég éf&éﬁ&é %fn as ﬂ?x bg?héﬁ;ﬁ%?as¥ﬁene resin as

described in (a) a part's by welg
pol ycarbonat €. h€SAR chain unit of the continuous phase component (S§)

amounts to 2.5% or less based on the whole units (A)

10 detected.

(f) A styrene resin as described in (a), wherein
the AA chain unit of the continuous phase component (§)
amounts to 2.0% or less based on the whole units (A)
detected.

15 (g) A styrene resin as described in (a), wherein
the measurement of the unsaturated nitrile monomer
component (A) in the continuous phase component (S) is
conducted by 13c_NMR.

(h) A styrene resin as described in (a), wherein an

20 amount of the metal component of Group I and/or II of the
periodic table is less than 20 wt.ppm in terms of a metal.

(i) A styrene resin as described in (h), wherein a
total amount of a halogen compound and an inorganic acid

is less than 10 wt.ppm in terms of a halogen and an acid

25 radical.



having a viscosity average nol ecul ar weight of 8,000 to 5 55, 000.

(k) A resin conposition as described in (j), which conprises 20 to 300
parts by weight of a styrene resin and 100 parts by weight of a

t her nopl asti c pol ycar bonat e resin.” 30~ (1) A recycling nethod,
whi ch conprises coll ecting a nol ded or fornmed product of a styrene

resin as describedis)  al Bebth BBoRERYYEINBoRBEIEkEGM NN TTRIARS or

f ormed pr oduc recycl i ng-met whi ch.conpri ses

collectin f ct, LOf | -qp1¥%§'t'
descri bladgi n%)ﬁaﬁgﬁd%isﬁgﬁ% RedliCias %e%crrﬁrigilééie& or ) e B

er ef rom anot her f or ned
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resin such ag)ABS resin i's produced by énul sion pol ymeri zation, bul k

pol ymer i zat i GlhWing A Wilkibsit a%@ﬁérgér Al RN a XS gH Y TSN JRFD NS hovever
under go q(gaenartl%ratilon bsyl I¥eat and happen tc? be col ored seriousl y.
A styrene5resgg|, n formed into a corresponding alloy with a

t her mopl asti ¢ pol ycarbonate resin happens to 25 have | owered mechani cal

physi cal pr0pert!e?k?“‘ﬁQr@%iﬁh%omposition as described in (j), which:- 10
- hydrol ysis of the thernoplastic polycarbonate resin, whi ch,

however, depeiitpPisddIQ kit W0 Pt ViERRIAY bf a styrene s i asedt
i nventors have carried out an i nvestigatlon on the provision of a
styrene resi my§igdris by weight of a thermoplastic polycarbonate
resin.
10 (1) A recycling method, which comprises collegting
a molded or formed product of a styrene resin as described
in (a) and producing therefrom another molded or formed
product. |
(m) A recycling method, which comprises collecting
15 a molded or formed product of a resin composition as
described in (j) and producing therefrom another molded or
formed product.
The conventional rubbery-polymer-containing styrene
resin such as ABS resin is produced by emulsion
20 polymerization, bulk polymerization or solution
polymerization. Some styrene resins however undergo
denaturation by heat and happen to be colored seriously.
A styrene resin when formed into a corresponding

alloy with a thermoplastic polycarbonate resin happens to

25 have lowered mechanical physical properties owing to the



5 not deconposed or colored easily by heat and a styrene resin which
does not cause hydrolysis of a thernoplastic pol ycarbonate resin even
when an alloy is forned from them |eading to the conpletion of the
present invention. I n order to lercone the above-described
problens, it 10 is necessary to: (') incorporate inpurities such

as emul sifier . conpoynd of Goup | and/aqr Il of the periodic table),
aci d and‘é%"&@’é%sc&:‘g&t}f?d F%w%%tmxcm TREY N become
a cause for thernal .denaturatjon and colqr change _1 of the styrene resin
or serve as aYn\:‘aﬁ | JWSVEE « Pdfpemps IRfr eygﬁlé“gf‘)fa %Wﬁﬁé‘& sin.

pol ycar bonat e resi,Fh and £ i é%% severel%rcon rol, the chain

di stribution of © PEFFERE L INYENTRER NRES  FEFEHE IR Ph o ¢ group produced
by t he t.hermal. deconposition of the nitrile ynits of the Q .styrene
Cesin i's presulVER TSHAR GIb I IR 1 @ o SLYrene gesin 4P, i o 1)
and this struyctur al.or atd on nd .det.erioratjon in_the inpact
resi st anc% F’eortr ]fec%%goessecf AIQ caoclocfroerq ees"iss;faly by heat athd EoIP5YEEne

Concer ni g ( o NSl Gdonle YA BYEUNSU e o criy@B3 28680 ned by

enul si on pol yierization contains, e-e agurant used
o e P e, el I R 37 Rl MR AL O
them, leading to the completion of the present invention.

In order to overcome the above-described problems, it

10 is necessary to:

(1) incorporate impurities such as emulsifier (a
compound of Group I and/or II of the periodic table), acid
and halogen compound in a small amount, because they
become a cause for thermal denaturation and color change

15 of the styrene resin or serve as a catalyst for the
hydrolysis of a thermoplastic polycarbonate resin, and

(2) severely control the chain distribution of
nitrile units, because the chromophoric group produced by
the thermal decomposition of the nitrile units of the

20 styrene resin is presumed to have the.following structure

(Chemical formula 1) and this structure causes coloration

and deterioration in the impact resistance.
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25

colorless colored



1000 wt. ppmor greater in terns of a netal and al so an I norgani ¢ acid
and/ or hal ogen conpound in an anount of 100 Wt. ppmor greater in terns
of an acid group and/ or hal ogen. 10 Also in the case of

sol ution polynerization or bul k potymeri-zati on, a conpound of G oup
and/or 1l of the periodic table, halogen conpound and acid group are
contai ned much in the rubhery polyner Accordingly, in the
process of the pre§€ﬁFeFﬁ@@ﬁtléﬁ' the éopﬁﬁﬁéﬁ?"ﬁéi?ﬁQFeWﬁo§€sé6nF€ﬁps of

t he conpound o nd/or 1l of the periodic table,  inorganic
acid and ﬁaﬁﬁﬁengBhﬁﬁﬁnHYa?@“éﬁﬁPF Hﬂ%YnglﬁéEH°PoF°FH€lns' n
preparation of a styrene ynmer process for the pr epar ati on of
the styrene rBBgnemi ﬁ%fhgﬁuénﬂuFRagébaBBIVﬁﬁ?l§9¥|Bhe EObY@?E%5%F§°%sed
Concer ni ng (2% a styrene resin is prepared so as to contain the chain
structure of ®hetB8n BBE?F¥ePﬂ;¥W?Fea"d StﬁﬁﬁBﬁEFeﬁhPtsalﬁoﬁpgﬂﬁﬁloénnunt
FIG 1is a cgrve o& a é?s 03|tLo ¥ E 25 acrglonltrlle

whi ch i ndi%cat 8§°tRelr &0 Be?&eE aperlo gRéecoRcBAt PRPYRR PR a
nonomner ﬂlXtUﬁ ﬂé e_used f 1 - 12
- the po § Y a?Pﬂn°5n8r§a§?§réﬁetﬁﬁﬂﬁeﬂfr3tW8ﬁa}naPﬂe5 so a?esultlng
pol yner. cor curve, when_the acrylonltﬁ og 100

concentrationlvﬂr?ﬁglﬁnﬁﬁﬁgrgﬁ@ZBﬁeéaéﬁgﬁP QOBPOBPga%Er agoup

acrylonltrlIewggggeng£a&£ggteg Rgetg 3 gn aeid group and/or

halogen.

10 Also in the case of solution polymerization or bulk
polymerization, a compound of Group I and/or II of the
periodic table, halogen compound and acid group are
contained much in the rubbery polymer used.

Accordingly} in the process of the present invention,

15 a rubbery polymer whose contents of the compound of Group
I and/or II of the periodic table, inorganic acid and
halogen compound are small must be used for the
preparation of a styrene polymer. As a process for the
preparation of the styrene resin, continuous bulk

20 polymerization is preferably used.

Concerning (2), a styrene resin is prebared so as to
contain the chain structure of the consecutive nitrile
monomer units in a small amount.

FIG. 1 is a curve of a copolymer composition styrene-

25 acrylonitrile which indicates the relation between a

styrene concentration in a monomer mixture to be used for



drastic increase. Therefore, it is necessary to control t he
acrylonitrile nononer concentration in the pol yneri zati on systemto 30
wt.%or |ess, preferably 28 wt.%or less and at the sane tinme, to
control the nononmer 10 ratio precisely 2 prepare a styrene resin whose
cont ent of consecutive nitrile nonomer units is | ow. In the

process of trr:rg}?é)res](re i nvention, the content of the consecutive
nitrile nono ?’él?l%‘ér’s‘lﬂ @nd @ styrene concetaatiinn iidh e t he

unsaturated nitril]e. nono r%fm conponent contained in the continuous
phase conponeh®S} lng po II:l'e styrene resin. It has a particularly

| mport ant nmea for t he ab I|t of the styrene eS|n Here, the
conti nuous phase c Frﬁ gﬁf‘g(gﬁ’ Fh1$ neug re‘?ﬁ‘ée?egl?% ?%ry OnlB’E)’t]a‘?ned by

removing fromthe styrene resin a co nent soluble in a 7:3

(vol unetric reTReUH HQR 110 e, ancner becoélﬁ?al%% i fARSAESH wt ur e
of nmet hyl thé'h ketonf and . rret hanol . The chai n di Stl’l butlon of the
unsat ur at &d FEF TP “rrég’sqj R YMeL KIS 1Bwi ng

manner: the continuous phase co S) |s dissolved in 25 deuterated
chl or of orm [(glf‘? E‘f\ll\ﬁ"’?% %%Su;%be’ﬁ#{?t%y kil necessayy Jo GRNYERY t hat
shifting and VISIO of . si

- 13 - © & %%thb%’ﬁf f’“‘f’}?éuﬁﬁfmt&?trﬁof“r ii%e YShoner conponent
L acent nﬁoéleﬂéﬁé’ cfo it e, JE WY g B, aa%%%aﬁ» Y dgral
val ue. The nqspogé p%s ar§dlé m thged ér?l?‘{t %_é“aegg 8&?’%&@ as the chai n

di stribution unsat ura
10 ratio precisely to prepare a styrene resin whose content

of consecutive nitrile monomer units is low.
In the process of the present invention, the content

of the consecutive nitrile monomer units is measured as a
chain distribution of the unsaturated nitrile monomer

15 component contained in the continuous phase component (S)
of the styrene resin. It has a particularly important
meaning for the stability of the styrene resin. Here, the
continuous phase component (S) in the styrene resin is
obtained by removing from the styrene resin a component

20 insoluble in a 7:3 (volumetric ratio which will be applied
equally hereinafter) mixture of methyl ethyl ketone and
methanol. The chain distribution of the unsaturated
nitrile monomer component is measured in the following
manner: the continuous phase component (S) is dissolved in

25 deuterated chloroform, 13c_NMR is measured and by making

use of the fact that shifting and division of signal shift



measur ed. Various nethods, for exanple, pyrolysis chr omat ogr aphy
wherein the chain bond ratio is found by determ ni ng, by gas
chromat ography, the anount of the 10 deconposition product caused by
pyrolysis of a styrene resin can at sb3be enpl oyed. From t he
chain distribution of the unsaturated nitrile nmononers (A) in the
conti nuous phase co onent whi ch can, be detected when 13C- NMR of
the conti nuou®t pHaserbas °Eo %n‘e‘?'ﬁat(‘gﬁatﬁfi the- SR SRNRayT (FHIPRR br esent
i nvention is a onsecut.i.ve AAA is
det ect ed and %u%#égg%%ge ut?‘gceonﬁ%t'fcne NiARLS %&Pafpereé}ﬁﬁjrﬁn t9'%S% or 1 ess,
preferably 2 % erably 2.0% or, 1ess _based ,on the
whol e conpone%?/ﬁ'B%XA géz%ﬁ%% c?%%?coex}etf “éamtctﬂ?/ se’ &N Thiyn 31 Yet®et ed
fromthe | but i on of the unsatu ed nitrile nongmer
ﬁgilqeg f}.‘ém {5‘1% h]a%te%ro%p rﬁr;.lrﬂ (S) ltﬁ' Je

corrponent S i n e contrndous p O'i:onsecut Ive

chai n uni ts X d 30/ ed on t he, rtent detect ed
fluidity tar’ndpf\%rlgfag?& ?r en% o? ek h]epso sqs[ |td’r? Ci’[%ﬁr

with a therno C te resin | owers. Acontet of double
or triple gkaéﬁé unsatuEg%g§ A monomer codﬁPnent can Be ocutive

O 2o RO PRGSO LR o
phece CormOnSale OB AT e ST Bpagh Y A S
met hanol ranggsedfffhing, by gas chromatography, the amount of the
10 decomposition product caused by pyrolysis of a styrene
resin can also be employed.
From the chain distribution of the unsaturated
nitrile monomers (A) in the continuous phase component (S)
which can be detected when 1?C-NMR of the continuous phase
15 component (S) in the styrene resin of the present
invention is measured, no triple consecutive chain unit
AAA is detected and double consecutive chain units AA
amount to 3% or less, preferably 2.5% or less, more
preferably 2.0% or less based on the whole components (A)
20 detected. 1If a triple chain unit AAA is detected from the
chain distribution of the unsaturated nitrile monomer
components in the continuous phase component (S) or double
consecutive chain units AA exceeds 3% based on the whole
components (A) detected, fluidity and impact strength of

25 the composition of the styrene resin with a thermoplastic

polycarbonate resin lowers. A content of double or triple



0.2 to 0.85 dl/g, preferably 0.25 to 0.65 dl/g, nore preferably 0.3 to
0.55 dl/g. The reduced viscosity |ess than 0.2 dl/g is not preferred,
because it causes a nmarked 10 reduction in the inpact strength. On the
ot her hand, the reduced viscosity extédeding 0.85 dl/g is not
preferred, because it deteriorates fluidity, leading to a reduction
In the inpact strength The reduced viscosity described here is a
val ue 15 ava??ﬁﬁ?%uﬁﬁvﬁr%k?%%l?“hE?gﬂPF@lgeZEhﬁ gbovRereBaei Afous
phase conponent g % dissolving it in 50 m of dinethyl f or mam de over
2 hours and nEASHPIREE (PRt (RES ??ﬁﬁd solutlon at 30[err]C by using an
Ubbel ohde V|sconet§ Wgﬁ l,ow-t hr.ough tinme is 20 tq 100 seconds

God

The reduced 20 vi yP(F&ﬁeBé ABYRA PG { frleéwcﬁ‘fir JdGr oSy gt
(t[err]) solvent_and flowthro g f the solution
in accordancetﬁftﬁo?ﬁbn?%V? by eeﬁ%%??ﬂﬁ ntY( BES: eé@ﬁﬂcﬁﬁmQYéﬁgsity
brosent | venfFOR pLTESRP CFRPLBI9 FPBBAPEAtD VV* GERODEI $ei 21 on et hod.
Ui C R PO Bl KPR b Eafha i et
Lhan 100 . PPy BReheBETAY, B BLESLEL LN, R0. M oPRE o S
e DIk geramez oo asb ARG PAEEEESTe et bt Y B8 e
than 0.2 dl/g is not preferred, because it causes a marked
10 reduction in the impact strength. On the other hand, the
reduced viscosity exceeding 0.85 dl/g is not preferred,
because it deteriorates fluidity, leading to a reduction
in the impact strength.
The reduced viscosity described here is a value
15 available by precisely weighing 0.25 g of the continuous
phase component (S), dissolving it in 50 ml of dimethyl
formamide over 2 hours and measuring the resulting
solution at 30°C by using an Ubbelohde viscometer whose
flow-through time is 20 to 100 seconds. The reduced
20 viscosity can be found from the flow-through second (tg)
of the solvent and flow-through second (t) of the solution
in accordance with the following equation:
Reduced viscosity (Mspjc) = {(t/to)-1} / 0.5
The styrene resin according to the present invention

25 is preferably prepared by bulk polymerization method. It

contains a metal component of Group I and/or II of the



than 0.5 wt.% preferably not |ess than 0.01 wt.% but |ess. than 0.3
w% in ternms of sulfur. The content of the netal conponent of
Goup | and/or 10 Il of the periodic table in terns of nmetal exceeding 100
Ww.ppmin terms of a netal or the contentl®f-sulfur |ess than 0.01
Ww.%is not preferred, because the rubber Pol ymer contained in the
styrene resin or_a_thernoplastic ol ycarbonate resin tends to undergo
deconposi t i orPHHIHLC ERRIe Haniternf ngﬁ'ﬂ%‘?ﬁl ok AN FAMOURE Ry F PPt . %
I s not al so preferred, because thermal change tends to cause -

col ori ng and &t 0 iRESFPEAP NI IEOR/ERF than Q5 RPR4 e
generates an of fensive odor. As a styrene resin which contains
only a snal| BARRRreiRyaRly nak Areakfonetdnt of ¢ FowRP®: dRF%r 11 of the
periodi c tabl e and contains a sul fur conponent in an amount not,

| ess than 0. Glr%e.’ﬁ)%tg't}f § &gy kamme °5 qumehah:  efhsadgition, g Fes it 5
prepared by sol ution polynerization or bulk ., olynerjzatio I S
preferred? behd¥¥re rfg‘iﬁ’?/??re%d Hhap ikt %‘M%i?ﬁge‘? W HotSHerHin in the

product .

styrene resi FYPTHRI oIt &h @B IS, 1ess tha’brég%i ST Y Bk kl%ﬁ-’rshgol ution
POLYTEN! 2201 QL0 5 e 0 HPAER L e ol L PhBA S0 B S FOR! et
D1 Ter! 2341 a0 £ ISR dpEont | Auppely control [ the ratio of
side feeding. In agﬂétESHteLE éf the metal component of Group I and/or
10 II of the periodic table in terms of metal exceeding'loo
wt.ppm in terms of a metal or the content of sulfur less
than 0.01 wt.% is not preferred, because the rubber
Polymer contained Ln the styrene resin or a thermoplastic
polycarbonate resin tends to undergo decomposition owing
15 to heat. The content of sulfur exceeding 0.5 wt.% is not
also preferred, because thermal change tends to cause
coloring and thermal decomposition at the molding or
-forming time generates an offensive odor.
As a styrene resin which contains only a small amount
20 of a metal component of Group I and/or II of the periodic
table and contains a sulfur component in an amount not
less than 0.01 wt.% but less than 0.5 wt.% in terms of
sulfur, that prepared by solution polymerization or bulk

polymerization is preferred, because impurities such as

25 emulsifier do not remain in the product.



necessary to limt the using amounts of the netal conponent of Goup |
and/or Il of the periodic table, the 10 hal ogen conpound and/or inorganic
acid conponent or to renove these conponents fromthe pol yner.

In the present invention, "to control thel¢atio of AN mononer/ st yrene
nmononmer to a predeterm ned val ue" neans to control the acrylonitrile

content of the cop formed 15 oI I’J zation systemto a
range within 3% o?hg”g{YreB?eﬁ@fé?n?teﬁh%aﬂ’ﬁ% %‘btcllcf’} cAily, to
control the he acr Ianltrlle rmno |n aII t he nononers
in the pol ne?rez%%l onek&/s SHRACH ascf% er\Mp[%yﬂ‘er predeterm' ned
va e, PO R A G eft%%%w W33, Sltal M
nmust be contr e
curve copolyn,gsr r{gg IA on f an a on| t.ri I.eS r‘ﬁ?\ed FIG 1, the
99 yne\rlvlnzat![on r]%‘tlo o svrdt)fn; er?trblqr:hal I aféeflélnd' nonoer s ei:gsdtseggoh?
occur e Oni.ta

30 wt. % Eo irheo%é/néel(:ééuéélaér{y tigt 18 neﬁeesc,sagé’ f d‘lnuf’ﬁgqg fP8HECS0 as not
to exceed 30%

I npurities sue asatrrle St C%Nrrpr%onnerﬂercﬁs%xmﬂ? mogomes, to Y pIrF:Sftelrﬁlé‘ned

I odi blig, qg,mg!mg J nor eri,yat.i ve
PﬁreL'go:‘CeL?er Into ?ﬂe styrene reb?]qs dE f'%%ryl%gt ‘he rubggrl?/' po ynér $o t hat
IS, necessaidedduny) o 1 fuld i iae ARt o} fashdendti on of such

IITpUI'ItIES ratio o nmer use e styrene

resin. In thec(ﬂxﬁftﬁ'?é]{t | S BUdP 1 aar{d'%t}erﬁ %%I XHe" periodic table, the

10 halogen compound and/or inorganic acid component or to
remove these components from the polymer.

In the present invention, “to control the ratio of AN
monomer/styrene monomer to a predetermined value” means to
control the acrylonitrile content of the copolymer formed

15 in the polymerization system to a range within + 3% of a
predetermined value, more specifically, to control the
content of the acrylonitrile monomer in all the monomers

in the polymerization system to a range within + 3% of a

predetermined value. For example, when a predetermined
20 value is 28 wt.%, the content must be controlled to 28 +
0.084 wt.%. As can be seen from the curve copolymer
composition of an acrylonitrile-styrene of FIG. 1, the
polymerization ratio of acrylonitrile increases and AAA
chains tend to occur when the acrylonitrile éontent in all
25 the monomers exceeds about 30 wt.%, so it is necessary to

precisely control the content so as not to exceed 30%.



containing a netal conponent of Goup | and/or Il of the periodic
fable in terns of nmetal in an anmount not greater 10 than 500 ppm nore

preferably, not greater than 100 ppm can be enpl oyed. The
rubbery pol ymer conponent which forns a dispersed phase as particles
havi ng a wei ght average particle size of 0.1 to 3 [err]mis

particularly preferred when the rubbery 15 polyner is_dissolved_in,a
sol vent and/ or a neABNELtaR§ such Bﬁl?ﬁﬁ?%zﬁgm PﬁnﬁtOFe§§Pu8.§t P@ﬁ@r
nononer and an unsat ur at ed nit{ilethnoner and if neggssar gggéher
mononer copol ¥RePf ZEBP PERLPALF table, halogempoppend A0, {HRF 92 onent
havi ticl ' 20 | | | than t b ' t
preferred,  2cifloRn Ser fYar yg iheirot RRker s gtie oFEYRRRfof sebitor
f or med d . Wep th i ght tic) ' f “th
pol yrrer " compobERR Fie| BRbERAPe e o ahat 1€, fp eteerany, HO o HERECY
h i d, whil e that t he ., 25 b I L] t
than 3 e ] nthfioFuBRPYY POLYRRE Pkt taredeien Sher SRLERETELEERE ° '
rface of th . : 18, - | ded
?grned producgnﬁeEOHﬁgl?oﬁﬁh?hqhﬁp?Eﬁ¥Yc?%ﬁ%??% used bﬁtQ?%eSFxﬁe% ovg o
is therefor f d. It,i . f t th
Fubbery  pol ynEPStBnpokBnERe cpresent, infention: 8 TBFEFH BOMMEE, sod phase
rticl 5.havi. L ght ti | L 3xtQel
The ot yr ene rE8RKABH He A pHeEah o PHEERPRErET SE08p s cEnitel 71 85nthel ™

ool aobeRiefit . tRRELCIR drms of et 1 “PnPRh" nblnt®hoP! grUBLE:
10 than 500 ppm, more preferably, not greater than 100 ppm
can be employed.

The rubbery polymer component which forms a di;persed
phase as particles having a weight average particle size
of 0.1 to 3 pym is particularly preferred when the rubbery

15 polymer is dissolved in a solvent and/or a monomer and
polymerized with at least a styrene'monomer and an
unsaturated nitrile monomer and if necessary another
monomer copolymerizable therewith.

The rubbery polymer component having a particle size

20 larger or smaller than the above range is not preferred,
because it lowers the.impact strength of the molded or
formed product. When the weight average particle size of
the rubbery polymer component is less than 0.1 pm, the
impact strength is not so much improved, while that of the

25 rubbery polymer component is greater than 3 um, not only

the impact strength lowers but also the surface of the



by wei ght of a rubbery pol yner conponent having a 10 copolyner of

nononers grafted thereon and occl uded therein, that is, a dispersed
phase conponent. When t he di spersed phase conmponent is |ess than
10 parts by weight, inpact strength 18 not inproved sufficiently.
Amount s exceedi ng 50 parts by meight on 15 the other hand, | ower

nol dabi lity or for deteriorates h resi st ance., Anmount s
out si de the (ﬁ) (P émor éroalynmee& ’é°‘?‘h°e‘r elf%(r%"%%t %‘f err part icle *Hie

pr esent '”Ve'EEdéHH Sany %éretz,b;ﬂxr%g reford I I{IC =0l ygarfonat e
resin and a styrene resin in on, 1 np esrs ance shows an

?Pﬁrgsf;egﬁ%t& eboref fa nrea bg}% @ §8§écl ear vé sucﬂI mear kgd
. . ;
o OSe o fdiiraq oo 4 Al ot APARL LS S od Sq{ﬁt%&%sa out by

25 proces resent Tnvention,- conmpar

oog\éer]trogal c}%lvqgﬁsrsaor%% (# ﬁ%ﬁ%ﬁ%%e rr{i%éech&o ar’ vver h]t oty
resin lowers, the shyigiivohs LOnsgved pHL- bgg@&htS&asggrh?n | owers.

In the present invention, | rove s%rength oW ng

t I i I f S
019 ?heog\?;rg%eé#hesré@ %%&{t er m; o 56) %%%QCQ d&gr sco@{\?’y 'S presu d(tz)
owe to the t t

?éof" Al v&@f x{f@ré”(%!é’f 1&?‘ 30 kit

polycarbonate resrn a e re
by weight of a rubbery polymer component having a

10 copolymer of monomers grafted thereon and occluded
therein, that is, a dispersed phase component.

When the dispersed phase component is less than 10
parts by weight, impact strength is not improved
sufficiently. Amounts exceeding 50 parts by weight, on

15 the other hand, lower moldability or formability or
deteriorates heat resistance. Aﬁounts outside the above
range are therefore not preferred.

The present invention features that by using a
thermoplastic polycarbonate resin and a styrene resin in

20 combination, impact resistance shows an unexpectedly large
increase and at the same time, markedly high fluidity can
be obtained.

It is not clear why such a marked improvement in the
fluidity and impact resistance is brought about by the

25 process of the present invention, compared with the

conventional process. It is generally known from the



specific chain distribution of a polyner conponent forming 10 the

conti nuous phase of the styrene resin and use of a rubbery pol yner
conponent whi ch has a predeterm ned particle size and has a
graft.occlusion structure as a dr sp@rsed phase are presuned to have

I nfl he . ' : h ' f th
oresent 1 noonveBRipal cIRATREETEhAr aecpacmedgSulak BBEGRE P54 on and
I i zat] ' ' b Lyir t t ed i tril
ronomer and S yPERES o bRor REAERE” b LHRERVER Bt ThBRenoas AT mer

f d ! h 20. d b i nu
ol yrer | 2ttt ok | & SapohS: Raokint "FhveRkithr bena-PYo PR AE I n an

amount  of %‘t(yos@fenag ileag‘_iﬁg %eLeiéB%éﬁgr ‘g& %%g.&@ﬁfai’aééﬂ%ﬂ‘ the

whol e ners su Sent "styrene reSrn contains

acryl ongtridge JRRGABbus ph&%%tcgkﬁég%?gt¥§?gég Eﬂ?gs%8r$ﬁeq§§§in

in _
acrylonitrile nononer nitri nomer unit + styrene

ToNOr edthid b, & reduced §14BBaREGSER! LBLRRRLORo birel EoNERESSArY L0

carry out continuous pol ymerizatfon by using as a pol ynerizer
plural conygicaall ¥rbgelrdiles 8 Rhat glri‘x?.he b¥Pg thermoglastic _
- 20 - pol yneri zation tanks and 1 n addition, to adjust a ratio of

the acryl oidlydabeRater relsq n! Qﬁd%h?_ﬁ:eﬁa”%%&i.i N1hh@dditioRQl y¥Merization
systemto a predeterm ned value (within 3% of an expected anount of

AN in each sgeddf doy chiader disheedutgoal otha @”6'12{1@&:5 colpbhefitl e6tmiag the

pol yneri zation of an ABS resin, for exanple, the ratio of

acryl ondt rithe towntiauwasalphaset b ateykeyrehel eaid and use of a
rubbery polymer component which hés a predetermined
particle size and has a graft-occlusion structure as a
dispersed phase are presumed to have influences on the
improvement.

15 The styrene resin of the present invention is
preferably érepared by bulk polymerization and
polymerizatién is carried out by supplying an unsaturated
nitrile monomer and a styrene monomer in the presence of a
rubbery polymer. Preferred as the styrene resin is that

20 prepared by continuous polymerization while supplying an
unsaturated nitrile monomer in an amount of 30 wt.% or
less, pfeferably 28 wt.% or less based on the whole

monomers supplied.
The present styrene resin contains acrylonitrile monomer
unit preferably more than 10 wt % as acrylonitrile monomer

unit x 10@/(acrylonitrile monomer unit + styrene monomer
unit).
In the present invention, it is necessary to carry

out continuous polymerization by using as a polymerizer

plural complete mixing tanks or piston flow type



styrene nust be adjusted precisely to 30 wt.%or |ess. The
rubbery pol yner conponent in the particulate form 10 is prepared, for

exanpl e, by dissolving a rubbery polyner, whi ch has been synt hesi zed
by sol ution polynerization, in a mor¥éher and if necessary, in a

sol vent such as et hyl benzene, tquene or nethyl et hyl ketone addi ng
or not addj ng_a. mol ecul ar_.wei tar ne. |z tion

initiator or R ]R’ez?tol?rhetar'g%ﬁq‘c# td‘r?n’a%c?y J Scortt |1:rf?'uouslc’yf
feeding the r sul ting, mono solutlon of rubber al to an
agitation typ Ff’ et omf%renafeeoﬁmnome I%Ptheﬁg mém;%" |sgn %F‘q{ﬁol e
portion of said nonoper At this tlne t he wei r%%g artlcle
size of the ?ﬁﬁﬁﬁ%ﬁﬁﬁﬂiﬁﬁﬁmﬁdﬁbéhéﬁFq%§%£m 4 %Pferr]m

by contr (r]raoé he dégée\?év' f n%nnutﬁq?tNOf i %%Chu@%g% yl%n’g’r. A5 on

usi ng anount reg

initiator,. po Il erature IL.tatl speed wher eby t he
rubbery polyﬁ%%ggbﬁ%onen n%ﬁ?%(nwéﬂ% &Jfﬁgrgg' 6hagglas a wei ght

average part ';%Mélezatlon OJf Gl A %e%r{‘n,Affto‘?:r e%%pri% ) e %fa i datio

S | ow t he

ol yrer i xt g, fo&mﬁ@ & 4t Moot OB %%zﬂgtrl>}%r% i abl y 15 to

45 parts by we prefera par wel ght of the

bb I
irﬁtrgcrjﬁcgg yr%ﬁ“?o a v %{t %%élrgrin na ttl(j’rte%'tnk 2’%2131 IS
unr eact ed ”Dnom?rs'rﬁe ﬁBbééEgt %@B%gc?@ﬁé&?a{ﬁtﬁ%fﬁé’f%lculawefBPﬁ\y”er

conponent. After a pel et|2|
10 1is prepared, for example, by dissolving a rubbery polymer,

which has been synthesized by solution polymerization, in
a monomer and if neceesary, in a solvent such as ethyl
benzene,ltoluene or methyl ethyliketone, adding or not
adding a molecular weight regulator, polymerization

15 initiator or the like to the resulting solution, and
continuously feeding the resulting monomer solution of the
rubbery polymer to an agitation type reactor, thereby
copolymerizing a portion or whole portion of said monomer.
At this time, the weight average particle size of the

20 rubbery polymer component is adjusted to 0.1 to 3 um by
controlling the dissolving amount of the rubbery polymer,
using amount of a molecular weight regulator or
polymerization initiator, polymerization temperature and
agitation speed, whereby the rubbery polymer component can

25 form a dispersed phase as a weight average particle size

of 0.1 to 3 ym. After the polymerization ratio is



conponent can be obtained in the formof pellets. The styrene
resin according to the present invention 10 conprises a copol yner conposed

of a rubbery polynmer and a copol ymer conposed of a styrene nononer and
an unsaturated nitrile nonomer and iZ1 necessary anot her nonomner .
Exanpl es of the styrene nononer include styrene, 15 aromatic

[err]-al kyl no gvln | i dene nonmer (far exanple err| nethylstyrene,
a- et hyl st yr en®2I¢2 ?? ﬁ%t W Hh] AUsTeT e to contain 10 to

met hyl di al kyl styre substltuted alkylstyrene (far le, o-,
m and p-vi nyP® T’% yl%‘f shenabl Yp o 43 BA Syrk!@!‘lf'né"’e1‘3ht ore

2, 4- di met hyl st tert but 20 bstituted
a osi;rfené?%f%%ﬁi;xefo £ 46" dazin stwaia»y ' Sieoroiibn ol mes

0- bronostyrene_and 2, 4- i chl orostyrene) ring-alk rin
(hal o- substlt?RQES ent, ER?’ Q¥ mis Q? 933@&%, Shggqgﬂced

napht hal ene; Y ant hr acene The used elther singly or
25 in comBi nat?B%R. a'l’ﬁ% % SR Eh H’l%tt@d‘ gf)}ere Y Yi®up has 1
to 4 carbon atons d i ncl udes isopro and
o2 ABERRSTeY RS &ﬁnﬁ{gf eritngidn @i Ffgarated tron
nonovi nyl i deng nonojrer referably e used either ., si ngl '
conbi nati on. the'“polymes ?ﬁ# ng @éi%ﬁ?%ﬁ%WQI e§+&lude
S acrylonitril hacr n|tr|I ef hacr Io tr|Ie an fumaronitrile
and m xtures Cf?l%?e %nt cé’n% #‘ HEI@ Capldiltysrr’e I ncl ude
conj ugat ed 1 %hdle e b d nd |soprene PoI feL such. as

yr ne re 1n ing to ' th rese 1nven ion

10 comprises a copolymer composed of a rubbery polymer and a
copolymer composed of a sty;ene monomer and an
unsaturated nitrile monomer and if necessary another
monomer .

Examples of the styrene monomer include styrene,

15 aromatic a-alkylmonovinylidene monomer (for example, o-
methylstyrene, a-ethylstyrene, a-methylvinyltoluene, o-
methyldialkylstyrene); ring-substituted alkylstyrene (for
example, o-, m- and p-vinyltoluene, o-ethylstyrene, p-
ethylstyrene, 2,4-dimethylstyrene and p-tertiary butyl

20 styrene); ring;substituted halostyrene (for example, o-
chlorostyrene, p-chlorostyrene, o-bromostyrene and 2,4-
dichlorostyrene) ring-alkyl, ring-(halo-substituted)
styrene (ex. 2—ch16ro-4-methylstyrene; vinyl naphthalene;
and vinyl anthracene. They may be used either singly or

25 in combination. The above-described substituted alkyl

group has 1 to 4 carbon atoms and includes isopropyl and



pol ybut di enes, styrene-butadi ene copol yner and EDPM 10

(et hyl ene- propyl ene-di enenet hyl ene | i nkage) and m xtures t her eof .
There is no particular limtation inposed on "anot her nononer” of the
present invention, insofar as it is -~ 2@pol ynei zable with the styrene

nononer and unsaturated 15 nitrile nononer. Exanples include acryl ates
such as %8% 1rrethacryla andtgglelnEQes such

phenyl mal ei nit@8PRYY 1c FEPERExy | ARPEEYEm, styrene aPH Fﬁ@mﬁFégent

i nventi on, ded n anD 10 to 500
parts by me.5%P%E¥£§H§Pgﬁér38%€%f§ FSYQQEG Slyy ﬁe %SLS preferably

20 to 3 b rel.ative to 100 parts by melght of t he
thernDpIast|%q8§ﬁ§bgfbéﬁa e regﬁﬁ %PI) When t he anount of (1) is less

Y afﬁéés herBldires Us e Uinsaturd (B HETEYe bARAT LatlIoth 1
O ane 1§ ASTSROPAEEABEY, A pehpetvignicri B0 8RHY ation
The const| Uil g, 06409107 SSAhhBYGRL! e, CMDraces the

I ncorporation o ‘addi tive other than (1) or

Styl ene- acryl oni tfﬁi%"f&f Yo R BT SSUA R o1 ene
ubber, o SLEANE GBLeT bn UL AlleNn ARG 258 1GREELLER: as

Exanples of K8 tRermopl ast car nate
polybutdienes, styrene-butadiene copolymer and EDPM

10 (ethylene-propylene-dienemethylene linkage) and mixtgres
thereof.

There is no particular limitation imposed on “another
monomer” of the present invention, insofar as it is
copolymeizable with the styrene monomer and unsaturated

15 nitrile monomer. Examples include acrylates such as
methyl methacrylate and maleimides such as N-
phenylmaleimide and cyclohexylmaleimide.

In the present invehtion, the styrene resin (I) is
added in an amount of 10 to 500 parts by weight,

20 preferably 15 to 300 parts by weight, more preferably 20
to 300 parts by weight relative to 100 parts by weight of
the thermoplastic polycarbonate resin (II). When the
amount of (I) is less than 10 parts by weight, sufficient
improvement in impact strength is not attained. When the

25 amount of (I) is greater than 500 parts by weight, a



10 the present invention include aromatic pol ycarbonat es, al i phatic
pol ycar bonates and al i phatic-aromatic pol ycarbonates. In general,
pol ymer or copol yner conposed of a bisphenol such as 2, 2-bis(4-

oxyphenyl ) al kane, bi s(4-oxyphenyl)ethers BBsF4- 15 oxyphenyl)sul f one,

bi s(4- oxyphenyl )sul fide or bis(4-

terial. Pol . . Usi I -substituted, bi sph I I
2o a o rouinErBiesetifn | IR el HaSPE e RoRy cpbARt L FBOPRoUERORN

dependi ng on

pol ycar bonat e

of these the
Vi scosity

15000 to 40000,
t her nopl asti c po

- 24 - 5

bet ween a “di
bet ween a di
t her nopl ast i
preferred to

conti nuous p
t he present

10

15

20

25

he, pur pose., The above-exenplified 20 thernoplastic
ﬁ?%&iﬁégehﬁl_ ﬁgﬁﬁr%rther singly or in combination.

| i .pol
e ok cons s RALY SR B3 Eh bESseht, TalER Ton GlePani y

There is no- particul limtation,i nposed on
FRat uohe: B aEpataiaRapE o8t fbs Fb1R, | BOLIHRE°6E

SHEEL L ot BNRA LRy BhobhBhens: neRacds: che SRELASE
e O AT, B M ATI 614 hedB DR Hlvblr
"asey POIRONEPL, (S0l a4 Eng! ¥5BEymer abEbPetllra§00" 4 N9

Examples of the thermoplastic polycarbonate resin in
the present invention include aromatic polycarbonate§,
aliphatic polycarbonates and aliphatic-aromatic
polycarbonates. 1In general, a polymer or copolymer
composed of a bisphenol such as 2,2-bis(4-
oxyphenyl)alkane, bis(4-oxyphenyl)ether, bis(4-
oxyphenyl)sulfone, bis{4-oxyphenyl)sulfide or bis(4-
oxyphenyl)sulfoxide is used as row material. Polymers
using a halogen-substituted bisphenol are also used as a
row material of thermoplastic polycarbonate resin, though
depending on the purpose. The above-exemplified
thermoplastic polycarbonate resins can be used either
singly or in combination. Each of these thermoplastic
polycarbonate resins is preferred to have a viscosity
average molecular weight of 8000 to 55000, preferably
15000 to 40000.

There is no particular limitation imposed on the

thermoplastic polycarbonate resin insofar as it is

carbaonate resins.is preferred.to have a
It Ly

a

oxyphenyl ) sul foxi de is used as row

used

Each

t he

_ ?Ehange
BELPRE; ATRTEIC e Pl mBEe ot heh ne: REYERBSGEREPLoRErAEE

contains a ha{ggfﬂ

The

to



10 by dissolving the styrene resin (1) in a 7:3 m xed sol vent of

met hyl et hyl ketone and nethanol (by adding 30 g of the solvent to 1 g
of the polymer and then stirring the resulting mxture at room
tenperature for 2 hours), separattrng4the resulting solution into

soluble and 15 insoluble matters by centrifugal separation and re-
Ipitati th t bl tt ' t | .. . As

Dt ocess for FPEBEFRIG LiNo 2 abaBLE onTBRE: AEat TaPTe Becrke  Feastien,

kneadi | d (LI i f h in j '

Such as ext | EREREE B AL aHroRYREY G LBy ndy S0 Epangires OF  FnggEeE e
ible to, ft 1 XI l. d._(l ' I Xt

nown pol ymeF 50aaRe, Seriesped FohvApRey hoprlEerhd, b afskeAy LD UK (00 @
h ¢ lonitrile. st I : '

copol yrer o CARPTIASS SBBFY Betoner TR toernapyart b pELTe Rt EREERY | oo

flame retardangyn opeaiFea"38168 phbbGaAL soRBEThEE! cbf2AEhE"S Al ohbR

mol di ng of f o 0g ! ieB0k 3 CANVALLEIRL eo £nhDCLPOPLASELCoPPLYCEEDONAL €

Fédin mxture: 3 res adher €s

resin.styren I'Mous substance 0 a nold,

for example Qoo o hAhBEEHORRLAENGiBY theuUgE Of the composition 5
e a

according to present Pnventi on, e ampunt of such a r esi nous

adher ent substancemg@ &fﬁ]ﬂ%@}ﬁ%@%ww*{ﬁ éﬁ) _?ifst’f\'esgé:%??n%f t he

| nportant advant ages o e pres I‘nven he rea or this

effect is not Gligar1)Pdtcoraind ed 2ntCPUELLRR {AvERE: 9RNEL36HLR: REq2

resi nous substance
10 by dissolving the styrene resin (I) in a 7:3 mixed solvent

of methyl ethyl ketone and methanol (by adding 30 g of the
solvent to 1 g of the polymer and then stirring the
resulting mixture at room temperature for 2 hours),
separating the resulting solution into soluble and

15 insoluble matters by centrifugal separation and re-
precipitating the supernatant soluble matter in methanol.

As a process for preparing the composition of the

present invention, kneading (I) and (II) and if necessary
another resin in a known mixer such as extruder can be

20 mentioned by way of example. It is also possible to,
after'mixing (I) and (II), add to the resulting mixture a
known polymer usually employed for a thermoplastic resin
composition such as acrylonitrile-styrene copolymer, MBS,
styrene-butadiene copolymer or acrylic rubbery polymer in

25 order to impart it with gloss, flame retardancy,

mechanical strength, chemical resistance or the like.



10 is presunmed to occur because the unsaturated nitrile conponent
contained in the continuous phase conponent of the styrene resin of
the present invention has a specific distribution and in addition, a
speci fic rubbery pol yner is enpl oyedR5 45 The styrene resin of
the present invention and a resin conposition containing it have good
Coror " hut and®ShyBrCRPLALEBePEi EOrBIRgHELR| BEca oroREPRERonaL b oduct
R B I R S R R T
Tanner by | TORERORs | RETICS AANREER W iy SR RS ol di g
or formng the resultin [lets. 2 By the conbi natjon according to
the prosent  LnISThiBAUTORTIRRy i BEIEhE difR (TR SHPHRSAARE of the
2T 1 o HUSEREAG RO R YEBbODS 8 Lo U Sl ene Bl B ol 8
dooct 10 sabindSh pIREEA AUl o e MM RIS s
present inveniis Ogleizg gﬁ’é clnf n%}lgdintx)goéthgﬁte advanteggaerggloeé'the prese-rr(latSt a
invention. The reason for this effect is not clear, but
such a reduction in the generation of a resinous substance
10 is presumed to occur because the upsaturated nitrile
component contained in the continuous phase component of
the styrene resin of the present invention has a specific
distribution and in addition, a specific rubbery polymer
is employed.
15 The styrene resin of the present invention and a
resin composition containing it have good heat stability
s0 that even after repetition of molding or forming, color
hue and physical properties of the molded or formed
product do not lower so much. They are therefore suited
20 for recycling use. No particular limitation is imposed on
the recycling method, however, in geqeral, a molded or
formed product can be recycled in an ordinary manner by
pulverizing it, adding a stabilizer as needed and molding
or forming the resulting pellets.

25 By the combination according to the present

invention, physical properties of the mixture of the



10 In each of Exanples a-1 to a-3 and Conparative Exanpl es a-1
to a-3, styrene and acrylonitrile were copol yneri zed in the presence
of a rubbery polyner and the. performance of the resulting polyner was
eval uated in accordance with the folaew ng standards. 15 (1)
Measur enent of inpact strength The inpact strength of a test

pi ece cut fromthe nol ded product was neasured by the |zod inpact

t esting thermep LeASHM polysprbonate resimp)ang Afranenr i medew a
resi stant tenperature 20 The Vicat softening point of a test piece
cut from nasd ifo LFRFOyeIRRtt: was measured in accordance with ASTM D

observation of adhesion to a

1525. (3
adhesion to the i rfbf?jéniﬁs?‘ﬁe Vé‘?ﬁ‘??\’go'ho‘t'bl%)f %reaea%&?a?d%rdewﬂb%o

times shot at, a | i nder tenperat -260[ err nd a rmld

t enperature dF‘S‘lﬁ%lgrlsPéc\iba%C\ﬂ lﬂﬁ tg’@s ngeamp es and

- 27 - and i f adhesi on reS|nou suybst.ance was n observed,

j udgnent Was cngm'lqtévef SXFHe: ieén of! tréji%’gd’s i@ %orne\,vég\ FISE ved,

j udgnment was B. nple a-1 5 Preparation of a styrene resin

A raw nat eri &hadoithe é’l’?eéﬁl?ﬁo%eé‘ft%‘ & oyl imited, vy khese styrene, 10
parts by melaﬁg of. acrylonitrile, 15 parts by wei ght of ethyl benzene,
10 parts by ] eﬁf a but adi ene styrene copol ynmer, 0.05 part by

wei ght of an

Test a
10 In each of Examples a-1 to a-3 and Comparative
Examples a-1 to a-3, styrene and acrylonitrile were
copolymerized in the presence of a rubbery polymer and the
performance of the resulting polymer was evaluated in
accordance with the following standards.
15 (1) Measurement of impact strength
The impact strength of a test piece cut from the
molded product was measured by the Izod impact testing
method (ASTM D 256).
(2) Measurement of heat resistant temperature
20 The Vicat softening point of a test piece cut from
the molded product was measured in accordance with ASTM D
1525.
(3) Observation of adhesion to a mold
The adhesion to the inside of the venting hole of a
25 extruder after 250 times shot at a cylinder temperature of

260°C and a mold temperature of 50°C was visually observed



10 organic peroxide and 0.18 part by weight of tertiary dodecyl

nmer capt an was prepared. The resulting raw mat eri al solution was fed
continuously to an agitation type reactor having three pol ynerization
tanks arranged in a row, wherein polymerization was carried out. 15
Incidentally, the [ANN(AN + ST)] x 100 of each of the second and third
tanks was adjusted to _have a fluctuation width within 1% of that of

the first tamndylf adhigrion of sesinonk HRHLAMRE MHARMIT (IRFRE LT te feed
i ne. Descri bed svg)eci fically, t he%é AN (AN + S]'FI%J_ X 100 of the 20
first tank watudgmentywag Jy ¢kl Hb afghesion HE (Feeinous SWRFLANGR third
tanks was kept within a range of 13.4 tq 13.2 w.% This will apply
equal |y herei‘ﬁ%‘?t%‘?s?’&v?‘i‘e ﬁgdgmentoqusheaﬂ uctuati on range. Fromthe

third-stage tank, ihe pol ymer solution was introduced into a
separation anfamBle AThction step conposed of a preheater and vacuum
chanber. ) From t he

col | ection step, tﬁEePégﬁFf?ﬂgofegiﬁtﬁﬁﬁnFeHGSih 2t80-an extrusi on step,
Cont  mious phace & FalcHpbREReL (s RbEaRnEanBySPanBY AY. AP Bke |
cihyl kotone MeEoe FE IV HRNE o 1CHRAEE Wicefidh? FATTISM R 4o o1/ g
apd Lfe cont ool of SbRSHY BBl menwBEPCFThe B 0. Mg nSEL 9
continuous ph@&@édiene styrene copolymer, 0.05 part by weight of an

10 organic peroxide and 0.18 part by weight of tertiary
dodecyl mercaptan was prepared. The resulting raw
material solution was fed continuously to an agitation
type reactor having three polymerization tanks arranged in
a row, wherein polymerization was carried out.

15 Incidentally, the [AN/(AN + ST)] x 100 of each of the
second and third tanks was adjusted to have a fluctuation
width within * 1% of that of the first tank by feeding
each tank with the monomer from a side feed line.
Described specifically, the [AN/(AN + ST)] x 100 of the

20 first tank was 13.3 wt.% so that that of each of the
second and third tanks was kept within a range of 13.4 to
13.2 wt.%. This will apply equally hereinafter to the %
of the fluctuation range. From the third-stage tank, the
polymer solution was introduced into a separation and

25 collection step composed of a preheater and vacuum

chamber.



10 conponent (S) was anal yzed by [err] G NMR, whereby the nol ar

concentration of each unit and also the ratio of the chain unit were
determned. As a result, no triple chain unit was detected fromthe
chain distribution of the acryl onitrag e-nmononer unit (A) and the

doubl e chain unit 15 AA anounted to 1.8%of the unit (A). The
concentration of a metal conponent of Goup | and/or Il of the

peri odi ¢ t abl Brem thengobleqpian k8P 43tPprresitl HiG afidysipsaidbr

I norgani ¢ acid conponent was not detected at all. Measuring results of
t he physical Yt cdera¥teisien SRy |"fh91’3PYI'an}% sf.yrene TBRaRpMESa- 2

A raw material solution conposed of 55 parts wei ght of styrene, 16

parts by wei fRtamagri dhe fiemm %Pelleﬁ)sa-rt§h@y CREtRLOYS ?PWF benzene,
9 parts by weight of a 25 st yrene- hut adi ene, bl ock copol yner, _0..05 part by
wei ght of congenatfani® RhtRdnRd Db TPmoying. Arpmdihehresultdng ar y

- 29 - dodecyl nercaptan was prepared, fallowed by poI erEI’I zitlon
as in Exafipl ES8I: ThE RN Anggluble oifi ¢ Tk Pigture thydond and
third tanks was adjusted to a fluctuation range within 1%of t hat of

the first tarficl ikt ank rethanphdtad rf'brﬁet%%q ¥d sco&d tyi délspfcleach
tank. The con S nent ) of the resuylti ng styrene
resin had a r¥ddhs ‘{jé\fhsfc%s‘%@ﬁ? %‘W g°f: e&yntpé’ﬁt of a

r ubber ol yner conponent 5‘V The conti nuou e co onent
(5" obt ar e T HR% r 3o CRACSELANG (AP (dain S0

insolublein%73mxtur (f ] . .
the unsaturated nitrile monomer unit, the continuous phase

10 component (S) was analyzed by 13C-NMR, whereby the molar
concentration of each unit and also the ratio of the chain
unit were determined. As a result, no triple chain unit
was detected from the chain distribution of the
acrylonitrile monomer unit (A) and the double chain unit

15 AA amounted to 1.8% of the unit (A). The concentration of
a metal component of Group I and/or II of the periodic
table in terms of metal was 13 ppm, while a halogen and/or
inorganic acid component was not detected at all.
Measuring results of the physical properties are shown in

20 Table 1.

Example a-2
A raw material solution composed of 55 parts by
weight of styrene, 16 parts by weight of acrylonitrile, 20
parts by weight of ethyl benzene, 9 parts by weight of a
25 styrene-butadiene block copolymer, 0.05 part by weight of

an orxrganic peroxide and 0.15 part by weight of tertiary



met hyl ethyl ketone and net hanol was anal yzed by 13C NWR and the chain

distribution ratio was determined. As a result, no triple chain unit
AAA was detected fromthe chain distribution of the acrylonitrile
nmonomer unit (A), 15 while the doubl & @¥ai unit AA anpunted to 2.0% of

t he unit A detected A metal conponent of Goup | and/or Il of
the periodic 1 e t QONERNABHelNby polffediBHBioAl 11
ppm but a haﬁt oge éB}ng{ é%%l ?reﬁﬁ%e conpgnen¥ vvgsﬁeﬂot det ected at
all.  Measur gﬂ%{;@&l & 2 fﬂée RRySasel BT9RCkK 198 8kCeabAVBEi N Table
1. Exarrp e a- nﬁﬁ as S[I m I ar ﬁ? to Exanple a-1 except
for the use égcdﬂhfﬁy %%ss%ﬁ j9Bfedl8oPar E3ub¥udeieht of
acrylonltrlle 20 parts y melg et hyl benzene 7 25 parts by weight

of an ethyleng; a{}gﬁl ) o%e%at of RREPSS QEQetEﬂkpBW?Sédiﬁgh%é”e

unit: 58% dien um
intrinsicgvi mfdxﬁéﬁs firdh HH)side FedRPlindY ofeic@ldh @hnkN The Organic

peroxide (simlar to that used in Exanple a-1) and 0.18 part by wei ght
of tertiary QARGHIER GHYs compondit Y5 icFakihe rérulednyi sdyedhe

I nci dental ly, the [AAV( 5 + Sﬂ%] X 100 of each of the second and third
tanks was  residi Udeh txcécmaédmh@dsmyr IO W7t dlrg dHdothkhabneénthe
first tank by feeding the nononer fromthe side feed line of each
tank. of a husKEYY Bl apeigndNeils (33). 56f. t MBer edultinnguslO

styrene resin had a reduced viscosity of 0.55 dl/g and the
phase component (S) obtained by removing from the

10 resulting resin a component insoluble in a 7:3 mixture of
methyl ethyl ketone and methanol was analyzed by 13C;NMR
and the chain distribution ratio was determined. As a
result, no triple chain unit AAA was detected from the
chain distribution of the acrylonitrile monomer unit (A),
15 while the double chain unit AA amounted to 2.0% of the
unit A detected. A metal component of Group I and/or II
of the periodic table in terms of metal was contained in
an amount of 11 ppm, but a halogen and/or inorganic acid
compenent was not detecﬁed at all. Measuring results of
20 the physical properties are shown in Table 1.
Example a-3
In a similar manner to Example a-1 except for the use
of 60 parts by weight of styrene, 13 parts by weight of
" acrylonitrile, 20 parts by weight of ethyl benzene, 7
25 parts by weight of an ethylene-propylene-ethylidene

norbornene terpolymer (ethylene unit: 58%, diene unit: 5%,



content of a rubbery polyner conponent was 22. 0% The conti nuous phase

conponent (S) obtained by renoving from the resulting resin a
conponent insoluble in a 7:3 m xture of nethyl ethyl ketone and

met hanol was analyzed by 13C 15 NWR~ antd the chain distribution ratio was
det er m ned. result, no triple chain unit AAA was detected from

t he chal fl [ h chyl/ani t @il WalilghtAbf an
whil e the dodb %ﬁafﬁghﬁ??s ygngugtgg/gg bQ&?o?B?%g%& Eﬁlt

det ect ed. Ne'otéa%r BRIrdlx i ngggmtlagf t& eHat used iaNdhamplle @f- 1t)hemd
periodic table nor a hal ogen i norgani c acid conponent was
detected. ReguljlgS fafr £ I?ﬁ, welghrehw %@:ﬂh&@ea@d@%ﬁrm an) Table 1.
Conpar ati ve Exanpl'e 1- In a simlar manner to anpl e a-1 except

for the use g%i l%ﬂa@;nt waldy cweirdll elitst YeRadedalant,s the einghianof
acrylonitril O parts by weight of ethyl benzene and 1

- 31 - 5 G By D G Rlbhd JIULHE @R oNP ANATRIhi iR ItATE ZRls on
was carried out. InC|dentaIIy, the [ANN (AN + ST)] x 100 of each of the

second and thy ]?llstt%m(scd’v%s ﬂ@c‘é%%%q.ggaggr%t e withiGl Ualiison ¢ 3RGE W e 1%

of. that of the rst tank by 5 e nononer fromthe side feed |ine

of each tank.first tank bih&ce@ihnighidies mdhanC R &le (ES)deoffddte Jiarl ting
styrene resin had a reduced viscosity ([err]) of 0.50 dl/g and the

content of agfllny daelr.ner conponent was 29. 2% As a result of
determ ning a chain conponent ratio of the 10 unsaturated nitrile nononer
unit, the triple chiréncomtinuous pHdsaEvipeier®o (Sp%dfthderesalving

di stribution of the

10 styrene resin had a reduced viscosity of 0.55 dl/g and the
content of a rubbery polymer component was 22.0%. Tﬁe
continuous phase component (S) obtained by removing from
the resulting resin a component insoluble in a 7:3 mixture
of methyl ethyl ketone and methanol was analyzed by 13

15 NMR and the chain distribution ratio was determined. As a
result, no triple chain unit AAA was detected from the
chain distribution of the acrylonitrile monomer unit (A),
while the double chain unit AA amounted to 1.9% of the
unit A detected. Neither a metal component of Group I

20 and/or II of the periodic table nor a halogen and/or
inorganic acid component was detected. Results of the
physical properties are shown in Table 1.
Comparative Example l-a

In a similar manner to Example a-1 except for the use
25 of 35 parts by weight of styrene, 35 parts by weight of

acrylonitrile, 20 parts by weight of ethyl benzene and 10



acrylonitrile nmononmer unit (A) and the double chain unit AA anmount ed
to 15%of the unit A detected. A netal conponent of Group | and/or |

of the periodic table in 15 terns of netal anobunted to 12 ppm while a

hal ogen and/ or i norgani ¢ aci d conporfdnt™ was not detected at all.
Measuring results of the physical properties and the |ike are shown in

Tabl e 1. I
(20 T cont AT Bf WelGne RIS titaasehe copor el S 3@% %V&?‘“
t d I
erﬁlrglngnagraﬁ% pc‘):l yrre%lrdtz%tult%nm%%qg g{nggﬁé’% thﬂet A"f/(\ﬁ{q %Lig] oI yrrer thus
obtai ned was 4 %%Hrﬁto%d tifel '%ﬁ%'o'nﬁt Snd? L hitd Ltrdrﬁcsa‘%éa% rgeoﬁ'[d#gbd (ﬁ%’ﬁ‘q’gsm ng,

filtration ant cont1 nuous phase conpo
resul ting

2T educed vi SRATHPCOT TA0IR PR tndt Of Chgh B e BELRRIR DY
pol yrrer coMDneh; iRt midHondt 2rom rieSilde Padd'Q R QT Q. 2

chain distribution ratio, riple chain unit anount e to 0. 5% of

the chain 5 di Stfﬁé’%dﬂkrﬂioq&‘ ﬁ%%%%“é%e umrr{)gpngf Hﬂétréﬂltmq_

a doubl e chain unit AA anpunte det ected

f | d/ f,th bl
M terms. of DRESTGREReToReY o xRgicrsy wissRRL Yl ddisere) Wi |‘2?§¢1°‘ﬁ§%§ ent
of & sul urt Gancl Gne S SHPHICH 11BDe1Y0 ATy Uchitichent i T84S are

shown in Table
As a result of determining a chain component ratio of the

10 unsaturated nitrile monomer unit, the triple chain upit
AAA amounted to 0.3% of the chain 6istribution of the
acrylonitrile monomer unit (A) and the double chain unit
AA amounted to 15% of the unit_A detected. A metal
component of Group I and/or_II of the periodic table in

15 terms of metal amounted to 12 ppm, while a halogen and/or
inorganic acid component was not detected at all.
Measuring results of the physical properties and the like
are shown in Table 1.

Comparative Example a-2

20 Twenty parts by weight (solid content) of a
polybutadiene latex, 40 parts by weight of styrene and 40
parts by weight of acrylonitrile were subjected to
emulsion graft polymerization. The latex of the graft
copolymer thus obtained was coagulated with dilute

25 sulfuric acid, followed by washing, filtration and drying.

The continuous phase component (S) of the resulting



Conpar ati ve Exanple a-3 Thirty parts by weight (solid content) of

a pol ybut adi ene | atex, 45 parts by weight of styrene and 25 15 parts
by wei ght of acrylonitrile were subjected to enul sion graft

pol ymeri zation. The latex of the resultind2 - graft copol yner was

coagul ated with cal cium chl ori de, foll owed by washing, filtration and

drying. The ont| Sy pha onen S) fpf t ul tldnq copol ymer
20 had FRRaf e AR a PO (PR A o 0t f1 7

rubbe?y golr3e/ : 0 200?&’ " Oéig 2% sgc resu te 80 et erm natlon
of a chain d %ﬁ?lcgﬁ r}é ou e’fif %@mer Coé??alnr?rl}nl“fasAég 5’rmun€§ed

0. 1%of the ﬁ{!?aéd‘ngséf td@@e{mwtlorg hffegé?[o %{,‘%')t er i RESR) o SAS (A)

while the do aln uni amoun e Uit etect ed.

R e T Sl P by ' P LS
I f

g(r)o ppm or de?g%%lb%i&r?ecgﬂl ar e or\i/a\{mélloln élz%%l&%q: I‘ﬂ\&n ( Cg%a(riat ive

Ex I 4 t I 1

108rrgpr6n T a %?u?leer rcl:lg:a1l Il;gr#léd]gm\?/\/aésﬁ a and ﬁﬁ} %Iwg:q‘vxé/as% ede '?'he

results are s{lowl{idy Tabhes [T 1]
Exarrpl os 2amount of aq'?éteal compzonent of Gé:oup I Styrene

resin COITpOSI & t Y t
30.5 iﬂ for IZI of TR ﬁé}%/era%e par%llf:}?e és??‘{zse%qep\gtg&tﬁ?er
conponent F”nwas 100 ppm or Gfkater, while the ﬁéﬁé}nt of ﬁoﬁéﬁgﬁgﬁc&LnQAA

chain unit %
10 acid component was 100 ppm or greater. The results are

shown in Table 2.
Comparative Example a-3
Thirty parts by weight (solid content) of a
polybutadiene latex, 45 parts by weight of styrene and 25
15 parts by weight of acrylonitrile were subjected to
emulsion grafﬁ polymerization. The latex of the resulting
graft copolymer was coagulated with calcium chloride,
followed by washing, filtration and drying. The
continuous phase component (S) of the resulting copolymer
20 had a reduced viscosity of 0.55 dl/g and the content of
the rubbery polymer component was 53.2%. As a result of
the determination of a chain distribution ratio, a triple
chain unit AAA amounted to 0.1% of the chain distribution
of the acrylonitrile monomer unit (A), while the double
25 chain unit AA amounted to 9% of the unit A detected. A

metal component of Group I and/or II of the periodic table



Amount of AA chain unit % 1.8 2.0

1.9 Reduced viscosity dl/g
0. 45 0. 37 0.55 Anmount of _netal component of Goup | and/or
|| of periodic table 13 11~ 33 - ND W . ppm
Anmount of hal ogen and/or inorganic acid radical w.ppm ND
ND NB terms o§%&:’51 C@Q& Cltdtedd in an amount of 100 ppm or
0.3 0. 25 Properties | zod i npact strength (3
mn) * kg/ cnyregier, whlle chlorine was Salso cont#ined in ar/ amount of
(30 mn) * kg/cm. cm 8 8 7
Col or hue (Y190 ppm or greater. The results are shown in Table 4. 3
2 Adhesi on to nold A
A A Compa&ﬂw@tmaﬁypé ugt4 on
A A * holding time in a nolder 10 [ Tabl e 2]
Conpar at isve Examf)h‘@Sthe styrene resin ob@alned in Bxdmple aai} 100 ppm4
Styrene resin conposition Cont ent of rubbery polyner conponent w.%
29. 2 34oh ferrbS.Zhloridd.was added AvEragse Iﬂﬁétw&i eresd tZed Of Thebbery
pol ymer conponent pm 0.8 0.6 .4 0.4
Amount of AAleshBbt® aneétsfown in Table 2. 0.3 0.5
0.1 None Anmount of AA chain unit %
15 18 [Table 9) 1.8 Reduced viscosity dl/g
0.50 50 055 Q.45 ARBLHA—of—Bt-al—cenpenent—af;, G oup
| and/or |1] = g2 | e
tabl e wt. ppjityrene resin °‘75{Wﬁi}HT of hal ogen and/or inorganic acig ro Pi cal Wt.ppm
ND 10‘.‘Gntent of rubg rbfflymer compglleobwto Sul fur ¢ on%ogsnt Wt’ﬂ.b Y 220
0.3 0. zverage pal Iezfize of rub::e(jy Eglymer componeﬁr bnbert i es . | !Sd aCt

mount of hain umt 6 None one e
st ren_gt h g jnt of A g:ﬁ |n umt 8 1.8 9 2.0 HE 8
(30 mn) edtdddS osity di/g 6 - T 0458 | a7 6055 1
Col or hue ( ount of metal component of Group | and/or Il of periodic table 13 ]15 2 q
25 2 wt.ppm - 34 - Ad_he5| on to
ol d . Amount of halogen andA inorganic ﬁld radical wt.p mB BND %nt ]eFNd: .
eval uation | suifur content wt% B B B 03 hpl dbngitige ifn a
nol der Properaiks 0 M each of Exanpl es |[b-L to] b-5 and
Conpar ati Ve izod impleX &RREE mby g7 4, Styrene and jacrylopitgile were] 5
copolyneri zled in the presentexgdm-amr ubbery pol yner|, s wher eby a sfyrene
resin was preparied.(viThe resul ting styrene resjin avas| bl ended with a
t her nopl ast} dhesion ool ycar bonat e resin. The perforjmance pbf 4he|resul i ng
conposi ti on asetievaluatat ed based on the foll ow ng A A A

* holding time in a molder

10 [Table 2]

Comparative Examples a-1 a-2 a-3 a4
Styrene resin composition
Content of rubbery polymer component wt.% 29.2 345 53.2 30.5
Average particle size of rubbery polymer component um 0.8 0.6 0.4 0.4
Amount of AAA chain unit % 0.3 0.5 0.1 None
Amount of AA chain unit % 15 18 9 1.8
Reduced viscosity di/g 0.50 0.59 0.55 0.45
Amount of metal component of Group | and/or Il of periodic 12 2100 2100 13
table wt.ppm
Amount of halogen and/or inorganic acid rodical wt.ppm ND >100 >100 >100
Sulfur content wt.% 0.3 0.6 0.4 0.3
Properties
lzod impact strength (3 min) % ke/cm-cm 8 9 10 8
(30 min) * ke/cm-cm 6 7 8 6
Color hue (Y1) 15 25 25 25




10 standards. 1) | zod i npact strength (notched) (KJ/nferr])

The conposition was retained in a cylinder of an

I njection nol der at

260[err] C for each of 3 mnutes and 30 mnutes, it was nolded into an

injection plate. Fromthe 15 resulting3f ate, a test piece was cut and

Its izod inpact strength was neasured in accordance with |zod inpact

strength tes

Af ter

retairn

30 mi nut es,
thick and its* ihRltinEthidym a molded vi were neasured. 3)

Ohservati on of adheS|on to a nold
venting hol e

- 35 -

U iadr@sisretclmeidl (JI'S K7110) . 2) Heaf stlabilitly B B

Bhthelic dvaliytiohnder _of_an 1nj ect1on nolldeg 40 pat |26@[ efr] € T

tne COIT_pOSI[IOﬂ was nol ded 1T nto anrlrjectlonpate of

260C and a rml erature, of 0[ was visual |y
observed. Wen adh&gi ﬂc%% %%%?\L}%dl 'i‘hib (éowaratl"?\hen
adhesi on was observed j udgnent
Ther nopl ast i

pol ycar bonat e

f hl . Th
char act er Pst |°L‘§’%¥Y’f‘qr%ﬁe§ in th?n&%r?ns‘i%ﬁ“}%;ltﬂ ea\garsub%rg) yP;ng 7

Melt flow ratvgt? kiveér:?ﬁt Sroefr}eeq_'lens%.rp was prepared. ‘IFﬁe result1 g(g/ 10

mn) *

10

15

20

25

’fﬂﬂaﬂ&;ﬁ HRsiatt® rlbﬁr\rql]asstyre“e and 4 AC l a: ’%H]iey "L%‘% | abl e

styrene resin was blended with a thermoplastic
polycarbonate resin. The performance of the resulting
composition was evaluated based on the following
standards.

1) Izod impact strength (notched) (KJ/m?)

The composition was retained in a cylinder of an
injection molder at 260°C for each of 3 minutes and 30
minutes, it was molded into an injection plate. From the
resulting plate, a test piece was cut and its izod impact
strength was measured in accordance with Izod impact
strength testing method (JIS K7110).

2) Heat stability

After retained in a cylinder of an injection molder
at 260°C for 30 minutes, the composition'was molded into
an injection plate of 3 mm thick and its impact strength
and YI were measured.

3) Observation of adhesion to a mold
The adhesion to the inside of a venting hole of a

extruder after 250 shots at a cylinder temperature of

r

nm

The adhesion to the inside of a
25 extruder after 250 shots at a cylinder tenperature of



10 * Measurenent conditions: 230[err]C 2.16 kg [(Il) Preparation of
styrene resin] A raw material solution conposed of 65 parts by
wei ght of styrene, 10 parts by weight of acrylonitrile, 15 parts by
wei ght of ethyl benzene, 10 parts by weighd of a 15 butadi ene copol yner,
500 ppm of an organi c peroxide and 1800 ppm of tertiary dodecyl

mer capt an was_prepared. The resulting raw material solution was
continuously PBA°Eoapd a moldgtemperatukm ok BTG rvasvvhguahl¥e- st age

pol ymeri zati on tanks arranged in a row, whereby polynerization was 20
carried out. oPEeryafy (Afhenxdhesiamoras nakerPRFexved, judgmeBhdvasid®t hird
tanks was adjusted to a, fluctuation range, within 1% of that of the
first tank byWhgBdpABeEhen was oRFRMNSd+ JIUSENERe#2%rBfrom a si de feed
line. Fromthe third tank, the polynmer solution was introduced into a
25 separationEéﬁHPESIPEEtion step conposed of a preheater and

- 36 - a vacuum chapber, After the collection step, the resin

was fed t o anlékdr HEPERORLRPLLGRY bIRALPARRL R eSS +R] 0 was obtained in
the formof pellets. The continuous phase congonent gs& obt ai_ ned by
renoving fromthe PeSOFferRgiadlycavaiiablfpBReNEFROBALS BOLA™MET7 £5e% xi ure
of net hyl ethgh ket one and net hanol had a reduced yisgosit¥ (gerr )

of 0.45 di/g. T¥AB FRLBELYS p6RS AP ERRANetNGeShABRE BPREGEICS Of niBn@Kfpunt
of 30. 2% and hﬁd a meight avgrage particle di aneter of 0.8 pm The
chain unit rafP8¥Bf1BntaP3® Sunsaturated nitrile nonomer unit is neasured
in the f?&gngnglnanner: t he conti nuous phase conponent (S) is

Melt flow rate Vicat softening point
PC-1 2.6 (g/l0 min)* 150.8 (°C)

10 * Measurement conditions: 230°C 2.16 kg

{(II) Preparation of styrene resin]
A raw material solution composed of 65 parts by

weight of styrene, 10 parts by weight of acrylonitrile, 15
parts by weight of ethyl benzene, 10 parts by weight of a

15 butadiene copolymer, 500 ppm of an organic peroxide and
1800 ppm of tertiary dodecyl mercaptan was prepared. The
resulting raw material solution was continuously fed to an
agitation type reactor having three-stage polymerization
tanks arranged in a row, whereby polymerization was

20 carried out. The [AN/(AN + ST)]} x 100 of each of the
second and third tanks was adjusted to a fluctuation range
within £1% of that of the first tank by feeding the
monomer to each reactor from a side feed line. From the
third tank, the polymer solution was introduced into a

25 separation and collection step composed of a preheater and



di ssol ved in chlorof ormdeuteride, 13C-NWR is neasured and by maki ng

use of the fact that shifting and division of signal shift of
[err]-carbon of the unsaturated nitrile _15 nononmer unit is observed in
accordance with a difference in the3fit between adj acent nononers, a
chain unit ratio I's obtained fromthe integral value. As a result, it
has bee { Rl 1| RlsReehand W81l £RAcHAS Lpl eghedrbsam

the chain di sgtfrvlg%ln}%mon 0 t%F'i—[e a%rfyleonitri l'e mno#er uni ?' 20. (A, while a

doubl e Chainw%%gkeﬁAt%n%anﬁﬁrbgi%ng%%Q%TtQ%ereby %”%FyéeﬁéSQéﬂﬁﬂ-was

[ Pol ycarbonat e/ styrene resin conpositio n an extruder, 100

parts of the ahaueAeSe idhed form d0/pLaahenat anel kontiAupast phaket he
styrene resin (11 25 obt ai ned above and 0.2 part by weight of an

anti oxi dant compotRi® NigNedbtlaiftd ¥y emotitiy ol ivhe Fesulréngas
I nj ection - 37 - nol ded and

physi cal propeigliies ahddient kisdfiue M ded:3 mixve@UOlf wetayleasur ed.
The conposition was found to contain 7 ppmof a netal conponent of

Goup | and/ %ﬁﬂﬁyl Yetone drlf AHHYIC Hatllf ddidRId R iRcoER LS é%ggfcl) ppm or

| ess of 5 a halogen ané?or I norgani ¢ aclid conponent. Measurin

results of thg RS GAl/gr AR Whubbedye poigiier Tohfdent was cohftalicedt al |y,
prior to extrusion, both the styrene resin and pol ycarbonate were

dried at 100[i§f 'diC dnunk? JOW(5.2% and BeA Grdight Hydrdigep paattiien eof
styrene resin (I1)] A raw material solution conposed of 55 parts
by diameter of 0.8 pum. The chain unit ratio of the
10 unsaturated nitrile monomer unit is measured in the
following manner: the continuous phase component (S).is
dissolved in chlorﬁform deuteride, 13¢c_.NMR is measured and
by making use of the fact that shifting and division of
signal shift of a-carbon of the unsaturated nitrile
15 monomer unit is observed in accordance with a difference
in the unit between adjacent monomers, a chain unit ratio
is obtained from the integral value. As a result, it has
been found that no triple chain unit AAA was detected from
the chain distribution of the acrylonitrile monomer unit
20 (A), while a double chain unit AA amounted to 1.8% of the
unit A observed.
[Polycarbonate/styrene resin composition]
In an extruder, 100 parts of the above-described
polycarbonate (I), 100 pérts of the styrene resin (II)
25 obtained above and 0.2 part by weight of an antioxidant

were mixed at 270°C. The resulting mixture was injection



wei ght of styrene, 16 parts by weight of acrylonitrile, 20 parts by

wei ght- of ethyl benzene, 9 parts by weight of a styrene- but adi ene

bl ock copol ymer, 450 ppm of an organic 15 peroxide and 2000 ppm of
tertiary dodecyl nercaptan was pr&parled. The resulting raw materi al
sol ution was pol ynmeri zed as in Exanple b-1. The [AN (AN + ST)] x 100

Fange wi ¢ hi nBHISR GRS BOY oAt P SE S AR oD "o e g E oot ae o
of the resul PrRGuct VekR nERBusdd Ahe sHBaRIEIN 943, RIRS, SBTEOTN !
of 1.3 pm andoreiBort R ke Sseis CrRBCTSEiNGR SFOUB T ARUTRE, Tr ghs
phase componeal, (91soRal BRDY P TRATof medHi?BY BERIbY 18sE°8E] @

m xture of neth hP %%ygn§9%&n%qﬁ¥§amﬁkhgggh Vas, i %%EedMeasurﬁﬂg t he chain

unit ratid wds determ ne rom i ntegra the acrylonitrile

MONOMer uni t.. /g% 134 %Sfmt;h’e W%l%?ﬁrgﬁetrﬁ%n atd sHoWh %Sztgﬁtlgche.d from

t he chain di stribution o e nononer unit (A), while the

doubl  Chal D 1ns; aeitidl 15/ HEXH G4 Fe?:t]rrﬁ%i%n‘%f Hoth WHe! s£y2R56" ¥edin

[Polycarbonaggfétyrene si‘n "conpositio an~extruder, 100

parts by wei %P{%ie%];?tl carbor{%cgey xtéo.r&ti%cp%ttail"b%dd( :}lo)(rl g&gﬁxgﬁg‘@rrpl e b-1, 66

parts of 10 rene resin obtainéd above in part by
wei ght of anﬁ%ﬁﬂﬁ%@‘ﬁﬁﬁ were m xed at 270[err]C. The

10 [Preparation of styrene resin (II))])
A raw material solution composed of 55 parts by

weight of styrene, 16 parts by weight of acrylonitfile, 20
parts by weight of ethyl benzene, 9 parts by weight of a
styrene-butadiene block copolymer, 450 ppm of an organic

15 peroxide and 2000 ppm of tertiary dodecyl mercaptan was
prepared. The resulting raw material solution was
polymerized as in Example b-1. The [AN/(AN + ST)] x 100
of each of the second and third tanks was adjusted to a

fluctuation range within 1% of that of the first tank by

20 feeding the monomer to each reactor from a side feed line.
The continuous phase component (S) of the resulting
styrene resin had a reduced viscosity of 0.30 dl/g. The
rubbery polymer component had a weight average particle
size of 1.3 pm and its content was 30.5%. The L3¢_NMR of

25 the continuous phase component (S) obtained by removing

from the resulting resin a component insoluble in a 7:3



physical properties of the resulting conposition were measured in a

simlar manner to Exanple b-1. The conposition was found to contain 6
ppm of the nmetal 15 conponent of Goup | and/or Il of the periodic table
in terms of and 1 ppmor |ess of t-he3thatogen and/ or inorganic

acid conmponent. Measuring results of the physical properties are shown

in Table 4. __  Ex b-3 . 20 % gull to Exanple b-2
except thai URPKEUXS Shobekhvh SHW LRSS A Meihgnthdah IRRTETT 100

P v ear bonat A1) e, CEaf WEiS Satie s aoperiirtal Sipm the integrah,
Car AL NEra L O I
oo R AAB, P SRKRRES TEpANS Ghaln AfStribution 9f o
st o thg, Py ool FLORELLSE L8 SN AN TS fouso AT
ronned to 1oprhhr AR piseRrel td o 3¢ Bh e BinaE HFOSsSiyed i ot ot he
o] oo Il AT Rt Fe P IBehe, ek i e o onent of G oun’)

and/or 11 of the 1, JReLLedGel-ab ol BabeL By Ohelfn@ o gunt Of 3 ppm and

polycarbonate obtained in (I) of Example b-1, 66 parts of

10 the styrene resin obtained above in (II) and 0.2 part by
weight of an antioxidant were mixed at 270°C. The
physical properties of the resulting composition were
measured in a similar manner to Example b-1. The
composition was found to contain 6 ppm of the metal

15 component of Group I and/or'II of the periodic table in
terms of and 1 ppm or less of the halogen and/or inorganic
acid component. Measuring results of the physical
properties are shown in Table 4.
Example b-3

20 In a similar manner to Example b-2 except that the
amount of the styrene resin (II) was changed to 100 parts
by weight relative to 100 parts by weight of the
polycarbonate (I), a resin composition was prepared. The
resulting resin composition was found to contain a metal

25 component of Group I and/or II of the periodic table in

terms of in an amount of 6 ppm and a halogen and/or



hal ogen and/or inorganic acid conponent in,an amount of 1 ppm or | ess.
The nmeasuring results of the physical properties are shown in Table 4.
15 Exanple b-5 [(Il) Preparation of a styrene resin] In a
simlar manner to Exanple b-1 except that3%0- parts by wei ght of
styrene, 13 parts by wei ght of acrylonitrile, 20 parts by weight of

et hyl benzene, 7 20, parts by weight of an ethyl ene-pyopyl ene-ethylidene
nor bor nene tef‘ﬁBF?ﬂE?’c(%‘fhél%%Ep Rt HRopn cﬁ'%‘?fé‘turﬁﬁ :{5&/‘“ or f?ﬁ%/ri nsi c
viscosity: 1.0 dl/ 450 ppm of an_prgani . eroxide (simlar_to that
enpl oyed in Eiaﬁp?QAEPE}“% Su{tsf%gdgﬁb$in%%ﬁfﬁe&%P%Eﬁ&%§|aﬁ%rﬁﬁﬁv n, a
styrene resin, Zﬁ bgfas‘lprepared. Incidentally, the [ANN (AN + ST)] x 100 of
each of the stBoh@®aRd*third tanks was adjusted to a
| uctuatj op range within 1% of that of the first tank by
ret%'ga

40 -
f eedi ng the nohdMR ch reactor froma side feed |ine. The

conti nuou hase ¢ onent .(S) of the resultin styrene resin _had a
r educed v?%gosity 35P@.§&m ﬁp%_m?ﬂger §°rEEB@PgepBF§n§F¥88ﬁp8h8ﬁttﬁgd a

i gh ' ' f 2.2 d | 24. 09 h
13C R of - GnBERE' GEnrh BHE SRe ke SRR R YY) 0 bl bh RECERRBRLS B
bt ai ned b | t | ti i n, t ' | upl e i
2773 m ot ur L oPheenoPSRUGE L8 chr R Y S Gt R Yt Bet R

the chain uniby"aLignteSe che S51FEIMSHALE OfR % | ALEM LonBbige ohn' e

was prepared. The resulting resin composition was found

10 to contain a metal component of Group I and/or II of the
periodic table in terms of ip an amount of 3 ppm and a
halogen and/or inorganic acid component in an amount of 1
ppm or less. The measuring results of the physical
properties are shown in Table 4.

15 Example b-5
[(II) Preparation of a styrene resin]

In a similar manner to Example b-1 except that 60
parts by weight of styrene, 13 parts by weight of
acrylonitrile, 20 parts by weight of ethyl benzene, 7

20 parts by weight of an ethylene-propylene-ethylidene
norbornene terpolymer (ethylene unit: 58%, diene unit: 5%,
intrinsic viscosity: 1.0 dl/g), 450 ppm of an organic
peroxide (similar to that employed in Example b-1) and
1600 ppm of tertiary dodeéyl mercaptan, a styrene resin

25 was prepared. Incidentally, the [AN/(AN + ST)] x 100 of

each of the second and third tanks was adjusted to a



mononer unit. Then, no triple chain unit AAA was detected fromthe
chain distribution of the acrylonitrile nononer unit (A), while the
doubl e chain unit AA ambunted to 1.89% 15 of the unit A observed.

Nei t her a nmetal conponent of G oup lgpgand/or 1l of the periodic table
nor a hal ogen and/ or inorganic acid conmponent was detected.

[ Pol ycar bonat e/ styrene resin conposition] In an extruder, 100
parts of thefputyoatbonareng@Owichtiai #d& of @hptobexhepEérbt1pamEObparts
of the styrene resin obtai ned above in gpl and 0.2 part by weight of
an ant | 6RPAARE RKBPeMANREETatol PALHr FEEC PR fp’ﬁ?‘sﬁc&lldﬁr 6sefit Lége.

were nmeasured as in Exanple b-1. The conposition was found to contain
a metal conp@hénfoBtitasus Phake/ spmprngnt 2§) orfe ther £68d tiABl e and a
hal ogen and/ or inorgani¢ acid nponent, each_in an _anount of
1 ppm or | es§tYRRASUFPAN had Pe§&ﬁp§e§fvﬂﬁ§°§%}§'€§lOpﬁépgﬂfﬂes P& shown
I n Tabl e 4. Conparative Exanple b-1 Preparation of styrene
resin] 5 Tubbpry;PQlymexy Cﬁﬁ‘ﬁﬁé‘ﬁ%“é)’e‘a@pﬁé*l@hii avexpge partisle

parts by weight of styrene, 35 parts by weight of acryhonitri

parts by wei §hESoPLefhyl PBeAREnd tnGonfent Waga2ds 08y wdihghi QWN%Rdﬁfadlene
copol yner were used I nst ead, polynerization was_ carrjied out. The
continuous the EHHEé“EBHﬁoHBﬁFQ(SPm@Pnﬁﬁé K§§ulﬁmﬁ§hspﬁpeH§ePeS|n had a
reduced viSCOS|t¥ éerr of 0.50 dl/g The r ubbery ynmer conponent
had a wei ght °R%8 aé B¥r £PBPYLEG; EXoM the rfsellﬁmnanereﬁtlg éoﬁPE‘HP"ﬁB

29.2% As a resu
° inso ub?e in a 7:3 mixture of methyl ethyl ketone and

10 methanol, was measured and the chain unit ratio was
determined from the integral value of the acrylonitrile
monomer unit. Then, no triple chain unit AAA was detected
from the chain distribution of the acrylonitrile monomer
unit (A), while the double chain unit AA amounted to 1.89%

15 of the unit A observed. Neither a metal component of
Group I and/or II of the periodic table nor a halogen
and/or inorganic acid component was detected.
[Polycarbonate/styrene resin composition]

In an extruder, 100 parts of the polycarbonate

20 obtained in (I) of Example b-1, 100 parts of the styrene
resin obtained above in (II) and 0.2 part by weight of an
antioxidant were mixed at 270°C. The physical properties
were measured as in Example b-1. The composition was
found to contain a metal component of Group I and/or II of

25 the periodic table and a halogen and/or inorganic acid



determ nation of the chain unit ratio of the unsaturated 15 nitrile

nmononmer unit, the triple chain unit AAA anounted to 0.3% of the chain
distribution of the acrylonitrile nononer unit (A) and the double
chain unit AA anmpunted to 15% of thdlumt A observed.

[ Pol ycar bonat e/ styrene resin conposition] 20 In an extruder, 100

parts of the polycarbonate, |, obt ai ned i ) _of Ex | e bs arts
of the styreR@mPonentssPACH,AL; AD] ARRYRE P% %I%Pmaﬁﬁ gggsparyégﬁa%gp ht of
an ant i oxi dant re.mxed at 270[err]C. The physical .pr Lt @S

wer e neasur ed©F8LER g&aﬁﬁ?epﬁyf?c ep%SWE% 1FFoﬁr%a§%°§§ ﬁou%%gg% géntain a

met al conponent of Group_| _and/or LI of the periodic table in terns of
netal in an &TBRAC3SLVE Eﬁﬁppqe b-1 - 42 -

and a hal oge /Qr_inorganic i d_conponent. i.n an anount of 1 ppm or
| ess. Nbasurﬁﬁque%EF L lPﬁe°%ﬁf%¥§§H% reSIifloperties are shown in Table

5. arati v ] -2 ' '
Twenty pa FE by we %%a{l@(‘)ﬁ% Cn(u)anr%rg%% §£%¥E€M 3%%?;50%%@# g{ne a:;f%il, n]40
arts by weight .of .stvr a t o] a) ot lonitril

here subj oot 8458 BV VeTghiit Svrene DS bRt Byt Vit O T he”

I ol ondRUpt B i OB Y SRAUAC IR oty §enichie and 99 111 C

s
shing,” filtration-a e continuous phase

gf)ggogle/n;. (.SI. g%ftst P}B%r rweéaugllltc' % a butca%%lﬁé”%oﬂb%.%rr GG gdgscosity of
instead, polymerization was carried out. The continuous

10 phase component (S) of the resulting styrene resin hgd a
reduced viscosity (Msp/c) of 0.50 dl/g. The rubbery
polymer component had a weight average particle size of
1.0 pm and its content was 29.2%. As a result of
determination of the chain unit ratio of the unsaturated

15 nitrile monomer unit, the triple chain unit AAA amounted
to 0.3% of the chain distribution of the acrylonitrile
monomer unit (A) and the double chain unit AA amounted to
15% of the unit A observed.

[Polycarbonate/styrene resin composition]

20 In an extruder, 100 parts of the polycarbonate
obtained in (I) of Example b-1, 100 parts of the styrene
resin obtained above in (II) and 0.2 part by weight of an
antioxidant were mixed at 270°C. The physical properties
were measured as in Example b-1. The composition was

25 found to contain a metal component of Group I and/or II of

the periodic table in terms of metal in an amount of 6 ppm



rubbery pol ynmer conponent had a wei ght average particle 15 size of 0.2 pm
and its content was 34.5% As a result of determ nation of the chain
distribution ratio, a triple chain unit AAA anpunted to 0.5% of the
chain distribution of the acryloni4rdi2e-nononer unit (A) and a double
chain unit AA anpunted to 18% of the unit A observed. 20
[Polycarbonate/s;%rene resin conposition] In an extruder, 100

parts of the phegeR and/oppingrgaANic qqid GONBENRRte I AN AWt s

of the styrene resi n, obtai ned above in (I1) and 0.2 part, by weight of
an ant i BXF chriPPReP® }8S5%d Me3BMK G |ReSuls ﬁ}ﬁls‘%}@alﬁﬂﬁ:‘ﬁé{ ies 25
were neasured as in Exanple b-1. The caqnposition was found to contain
a netal conpoYEPREHFLIRS | Showp okn | Takte

- 43 - he periodic table in terns of metal and a sul fur '
conponent , edcH PRI AN R OEFAMBYe 02 ppm or greater. Measuring results
of the ph%sica& Pro erties are shown in Table 5. 5 Conparative

Exanpl e b>3 LI} FYSPRration; ol fiyrens kit ksi n] Thirty parts
by weight (solid cgntent) of a ol ybut adi ene | atex, 4 arts by wei ght
of styrene and 25 gwentgapﬁyﬁyb\%?'ﬁﬁg{%f(%\Bf&;o‘ﬁ?”??’éj m%?egsubj ected to

hus- obt ai ned MR RESHITET EANREh 10IBRTHA BY Wl e = S RAP DT
\tAﬁZhir gghl I : Lgé%%%%l a”v?eféﬂé St a-lrgxreylonitrcicinet iwneurOeUSS\B)hjaeScEi:eC&) rg)oonent (S) of
emulsion graft polymerization. The latex of the graft
10 copolymer thus obtained was coagulated with dilute
sulfuric acid,'followed by washing, filtration and drying.
The continuous phase component (S} of the resulting
copolymer had a reduced viscosity of 0.59 dl/g. The
rubbery polymer component had a weighi average particle
15 size of 0.2 um.and its content was 34.5%. As a result of
determination of the chain distribution ratio, a triple
chain unit AAA amounted to 0.5% of the chain distribution
of the acrylonitrile monomer unit (A) and a double chain
unit AA amounted to 18% of the unit A observed.
20 [Polycarbonate/styrene resin composition]

In an extruder, 100 parts of tﬁe polycarbonate
obtained in (I) of Example b-1, 100 parts of the styrene
resin obtained above in (II) and 0.2 part by weight of an
antioxidant were mixed at 270°C. The physical properties

25 were measured as in Example b-1. The composition was

found to contain a metal component of Group I and/or II of



had a reduced viscosity of 0.55 dl/g. The rubbery polynmer 15 conponent
had a wei ght average particle size of 0.3 [err]mand Its content was
43.2% As a result of determ nation of the chain distribution ratio of
the polyner, a triple chain unit AAA3was detected in an anount of 0.1%
fromthe chain distribution of the acrylonitrile nmononer unit (A) 20
and a doubl e chain unit AA anounted to 9% of thf unit A observed.

[ Pol ycar bonathes pprdedicediableodposermsnpt metal and apsubfur; yder, 100
parts of the polycarbonate obtained in Ib of Exanple b-1, 100 parts
of the styrefOmpPRentyseRCHHtiR A8J ABBYRE PA @P ) PBRdD. 9TBAFBYhy wei ght of
an anti oxi dant, were m_xed at 270[err] C. _The physical pro ﬁrties

- 44 - Maﬁ§ﬂ§%9§a§ﬁﬁ@&t&sqfntEﬁaEﬁwélﬁﬁi.P#ﬂEeEBhﬁﬁs?g?og 1
found to contain a netal component of Group | and/or |1 of t he

peri odi c tabM@bl® derns of metal and chlorine, each in an anount of
100 ppmor greater. Measuring results of the 5 physi cal properties
are showh {Compaative Examplechmdarative Exanpl e b-4 In an
extruder, 100 parts by wei ght of the pol ycarbonate obtained in (I) of
Exanpl e b-1, [33 pdnepazption °ﬂm§F§FFn8fr?ﬁé“§tyrene resin obtained above
in (Il1) of 10 Example b-1, 0.1 part by weight of sodium stearate
and 0.2 parThIXENRRFES RY areight ohais c%é\'t@%)xé’d" & 270[err]C
Then, physical properties of the composition were gegiug%grene andS 2'sn

Exanpl e b- 1. Reddhntaddenss diate¥sr 4on@agikgsP¥aleigh

parts by weight of acrylonitrile were subjected to
10 emulsion graft polymerization. The latex of the graft
copolymer thus obtained was coagulated with calcium
chloride, followed by washing, filtration and drying. The
continuous phase component (S) of the resulting copolymer
had a reduced viscosity of 0.55 dl1/g. The rubbery polymer
15 component had a weight average particle size of 0.3 pm and
its content was 43.2%. As a result of determination of
the chain distribution ratio of the polymer, a triple
chain unit AAA was detected in an amount of 0.1% from the
chain distribution of the acrylonitrile monomer unit (A)
20 and a double chain unit AA amounted to 9% of the unit A
observed.
[Polycarbonate/styrene resin composition]
In an extruder, 100 parts of the polycarbonate
obtained in (I) of Examéle b-1, 100 parts of the styrene
25 resin obtained above in (II) and 0.2 part by weight of an

antioxidant were mixed at 270°C. The physical properties



properties are shown in Table 5. 15 [ Tabl e 4]

Exanpl es b-1 b-2 b-3 b-4 b-5 Bl endi ng
PC-1 100 100 100 100 100
ABS resin - 1Q0 - 66 100 150 100
Cont ent of rubbery pol yner conponent wt.ppm 30.2 30.5 30.5 30.5
24.0 Average particle size of rubbery pol yner 0.8 1.3

1.3 1. 3were m@agured as in Exempdecht-1l[.er Th® compos ifgeunwasf AAA
chain unit % None None None None Non

Amount of AAfemadntancent@in a metal compgnentloﬁsGrouP §3and/9r9:ll of1. 89
Reduced vi scosity dl/ 0. 45 0.30 30 0. 30 0. 64
Met al conponé&he éﬁr@pgms takhe/ ép teres ofemetal and c@lorlne, gach in g
<1 periodic table w.ppm Hal ogen and/or inorganic _acid

r adi cal an apount of<100 ppm er greatex; Measuging results Oﬁtﬁﬁﬁm

Sul fur content w.% 0.3 0.4 0.4 0.4 0. 28
Properties physigad prpRertieseagenhshowm An TabdecH: cm 86 94
98 90 62 (30 mn.)* 85

92 98 Compggative Example bed| or hue (V) 9
8 6 6 5 Met al adhesi on ) A

A A AIn an extruder Sfiha@arteky weight of the A
A A A A -
45 - poﬂapepfﬁsnprtﬁeobﬁaanﬁze{ d& (I) of Exggpdesp-1, 100 parts by
Conpar ati ve Exanpl e b-1 b-2 b-3 b-4

Bl endi ng wepght of the styrene resin obtained above in {dd) of (g

100 100 ABS reS|
100 1qgoExample;pgl, 0.1 pagk: b W&flgh}bls’ér f"ﬂd-l%rteﬁfﬁﬁ&néﬂd W Zopm

29.2 34.5 43. 2 30 Ayeragedpartlclg si ze of
rubbery pol ylp@,rt by welghtlo@ an antlgxz.dant werepmixed at 270°€.
conponent [err]m Anount of AAA chain unit % 0.3
0.5 j;‘hen, phmgﬁgal propegﬁ.dﬁﬁt °dcf t!b@ mgqsdﬁ:lntorb/were measured
15.0 18. 0 Reduc Vi Scrgriﬁ't )E) %c
0.50 0.%5§ in Ex@“@ée b-1. 0 &‘935“1“9 W&Sé’i | and/ or
Il of the 6 >100 peri odi c
table wt. ppwProPertleﬁaﬁﬁﬁeﬁhSWH/&P|3ﬁ§p§hﬁic aci d radlcal wt . ppm <1
>100 % None Sul fur content wt. %
0.3 1p. 4 [Table 4], 0.4 Properties | zod i npact strength
(3 mn.)* kgrcmem Examples GO SF1 b-2 | Ob-3 b-4 | 4B5
(30 mn.)* [Biending 80 Z9) 73 15 Colbr hue
(Yl) | pc1 18 i 100 (30100 10020 100
Met al adhesil ORBS resin 100 66 (B 100 150B | 100 B
Synt heti ¢ eVal Oaitsn®s¥ rubbery polymer component wt.opm | 30.2B | 305 8.5 3058 24.0
B * hal dAuaggetuamEies@ecarmrﬁlmlymer 0.8 1.3 1.3 1.3 2.2
component um
Amount of AAA chain unit ¥ None None -| None None None
Amount of AA chain unit % 1.8 1.93 1.93 1.93 1.89
Reduced viscosity dl/g 0.45 0.30 0.30 0.30 0.64
Metal component of Group | and/or Il of the 7 6 6 6 <1
periodic table wt.ppm
Halogen and/or inorganic acid radical <1 <} <1 <1 <1
wt.ppm
Sulfur content wt.% 0.3 0.4 0.4 0.4 0.28
Properties
Izod impact strength (3 min.)* ks/cm-cm
(30 min.)%

Color hue (YD)
Metal adhesion

Synthetic evaluation

>0 BB
>8R
088
88
>l BY




Test ¢ 5 In each of Exanples c-1 to c-8 and Conparative
Exanples c-1 to c-3, styrene and acrylonitrile were copol yneri zed in
t he presence of a rubbery pol yner, whereby a styrene resin was
prepared. The resulting resin was. bjended with a thernoplastic

pol ycarbonate resin. The 10 resulting styrene resin, resin conposition
wth a t her nopl asti ¢ pol ycarbonate resin, and a forned or nol ded
product ther ef roddiasy suimeecirech toldeecycl i ng test. The per f or mance
was eval uated as in Test a. I ncidental ly, as the
thernDpIastuqixﬁgemﬁponate 15 resin (I1), that shown in Table 3 was

enpl oyed. R 5
[?P) >|;r epar gtion of ch\qm‘EﬁB\’erEmlﬁs (ABS.resih 1b-1 b-2 A ."g:v;é' A t\,!’bu_t.,t

)
sol ution conﬂ%@@ﬂgof 62 parts by wei ghf- of (styrene, 14 partd by eifght
of acrylonitr| 14 parts by melght of e &yl betizeneg, partsm$/e

wei ght of a pm an|or i¢ p xil|d d

C e (o) .2 .

1800 wt. ppmiof P ?W H&@ g tgﬁ was epare e %H?t I hg
sol ution was fé&era(j nr?usggjglrf/ ?‘f‘% ta 'pon typ'g reacto'or haV| ng
three polynerla v arranged |n a §ew, Eelr palymgri géki op

was conduct gd. tof N + ST)] x 10p of gea¢h he sgcond angl

third anlﬁgduwagls& buajzge to a fluctuat|omndgange mgg; hiin 890 of g.45
that of the Ifi gl domokenb¥ dr&;sﬁhda%rﬁr*a?tﬂavnome fgromla mpgle | >io0 f ged &i nej
The pol yner |sol ut ppghicnasle whpdmoduced from the
Halogen and/or inorganic acid radical wt.ppm <1 >100 >100 None
Sulfur content wt.% 0.3 0.4 0.4 0.4
Properties
lzod impact strength (3 min.)* kg/cm-cm 86 54 50 45
(30 min.)* 80 46 43 15

Color hue (YD . 18 30 30 20
Metal adhesion A B B B
Synthetic evaluation : B B B B

—

* holding time in a molder
Test c

5 In each of Examples c-1 to c-8 and Comparative
Examples c-1 to c-3, styrene and acrylonitrile were
copolymerized in the presence of a rubbery polymef,
whereby a styrene resin was prepared. The resulting resin
was blended with a thermoplastic polycarbonate resin. The

10 resulting styrene resin, resin composition with a
thermoplastic polycarbonate resin, and a formed or molded
product therefrom was ssubjected to a recycling test. The
performance was evaluated as in Test a.

Incidentally, as the thermoplastic polycarbonate
15 resin (II), that shown in Table 3 was employed.

Example c-1



last tank to a separation and collection step forned of a 15 preheater

and a vacuum chanber. The polynmer was fed to an extrusion step from
the collection step, wherein an ABS resin was obtained in the form of
pell ets. The conti nuous phase conpopegnt. (S) of the resulting ABS resin
had a reduced viscosity of 0.45 dl/g: The content of the 20 rubbery
pol ymer conponent was 19.2% and its wei ght average particle size was
1.1 [err] m ThE)cPrepasratdsophase stgrparemesin (ABS) rebin) hed .by renovi ng
fromthe polynmer a conponent insoluble in a 7:3 m xture of nethyl

et hyl ketone and A rawstdtzenoialeso ditsisol weshpaseshlodr 620 pardsubyr ade and
13GNVMR 25 was neasured. Fromthe integral value obtained by nmaking
use of the dweiighdnodf stthyeresiegndld phirts by Wweightcaefbsnrplonherile, 14
- 47 - acrylonitrile nmononmer unit, the chain unit ratio was
determ ned. parasr byumeight lods ettbal benzenehal Onpartspbg weighthafnaunit
AAA was detected fromthe chain distribution of the acrylonitrile
nononer udi t baapdigniel @odyiexh| 4 08haitn ppr5ofinan Argardanperorsde. 88% of t he
unit A observed. The sul fur content was found to be 0.3 wt.%
Measur enent A8HO w .ppmt o peydiiealy godecyili mergrptanowAs pPreppredabl e 6.
Exanple c-2 10 [Thernoplastic polycarbonate resin/ABS resin conposition]
In an extrud&he rEGUdddng Ispludiignt ves ified gpotrénuouslydeecanbed
t her nopl astic pol ycarbonate resin (l11), 100 parts by weight of the ABS
resin (1) obegifadion Eypeplreactor having three polymerization tanks
arranged in a row, wherein polymerization was conducted.
10 The [AN/(AN + ST)] x 100 of each of the second and third
tanks was adjusted to a fluctuation range within * 1% of
that of the first tank by feeding the monomer from a side
feed line. The polymer solution was introduced from the
last tank to a separation and collection step formed of a
15 preheater and a vacuum chamber. The polymer was fed to an
extrusion step from the collection step, wherein an ABS
resin was obtained in the form of pellets. The continuous
phase component (S) of the resulting ABS resin had a
reduced viscosity of 0.45 dl/g. The content of the
20 rubbery polymer component was 19.2% and its weight average
particle size was 1.1 pm. The continuous phase component
(S) obtained by removing from the polymer a component
insoluble in a 7:3 mixture of methyl ethyl ketone and

methanol was dissolved in chloroform deuterade and 13C-NMR

25 was measured. From the integral value obtained by making

use of the division of the signal shift of a-carbon of the



c-1 and 0.2 part by weight of an antioxidant were mxed at 15 260[err]C
The nmeasurenent results of physical properties were shown in Table 6.

I ncidentally, prior to extrusion, both the ABS resin and thernoplastic
pol ycarbonate resin were dried at _1Q@[err]C for 12 hours. Exanpl e
c-3 20 In a simlar manner to Exanple c-1 except for the use of
100 parts by weight of the thernoplastic polycarbonate resin obtained
i n Exanpl e catrylenitridet sompmesd ginti tof the chalis ABStr eathoawaai ned in
Exanple c-1 instead, a resin conposition was obtained. Results are
shown i n Tabdeteérmined.Exdsplac resfilt, it has been found that no triple -
48 - A raw material solution conposed of 62 parts by wei ght
of styrene, thajar unilty AR ghis detectedodiromi tbe €Bain digptribubyomepdht of
et hyl benzene, 12 parts by weight of a st yrene- but adi ene bl ock

copol yrmer, 438enacgpyhosfi tanilesmogogeni angsr ¢Ri) dewhadle2800oublepahafin
tertiary dodecyl nmer capt an was prepared. The resulting solution was
pol yreri zZed agiitn Al amouated] tol 36i0@8npdl the uhétvAl gbsefved. [AN (AN +
ST)] x 100 of each of the second and third tanks was adjusted to a
fluctuation range The Mwlfunoagntent wis fomndhdo best0.3amit By feedi ng t he
nmononmer froma side feed l'ine. The conti nuous phase
conponent ( SMegsuriemendsyesiudgs of thBSphysinabaprapestiesdavessheiny of

0.37 dl/g. The rubbery pol yner conponent had a wei ght average particle
in Table 6.

Example c-2

10 [Thermoplastic polycarbonate resin/ABS resin composition]

In an extruder, 100 parts by weight of the above-

described thermoplastic polycarbonate resin (II), 100
parts by weight of the ABS resin (1) obtained in Example
c-1 and 0.2 part by weight of an antioxidant were mixed at

15 260°C. The measurement results of physical properties
were shown in Table 6. Incidentally, prior to extrusion,
both the ABS resin and thermoplastic polycarbonate resin
were dried at 100°C for 12 hours.
Example c-3

20 In a similar manner to Example c-1 except for the use
of 100 parts by weight of the thermoplastic polycarbonate
resin obtained in Example c-1 and 67 parts by weight of
the ABS resin obtained in Example c-1 instead, a resin
composition was obtained. Results are shown in Table 6.

25 Example c-4



15 size of 1.3 [err]mand its content was 25% The 13C- NMWR of the

conti nuous phase conponent (S) obtained by renoving from the resin a
conponent insoluble in a 7:3 m xture of methyl et hyl ketone and
met hanol was neasured. Fromthe integral 48 - value of the acrylonitrile

nonomer unit, the chain unit 20 ratio was determned. As a result, it
has been found that o trip chai n uni tected fronlthe
chain di stri %hﬁ% "&#Wla&%%% ﬂoé“ﬁfg}%@jnﬁvmtsugftp? %l | e

t he doubl’e chai.n_unit AA annuntgg to 1.93% of .the #&It A . rv§§ The
sul fur cont eMEigRE Péuﬁ&yfﬁnﬁe APRELS, PY wed &F%ﬁﬁ%ﬂﬁtr

t he thernnplastl car.bonat esin _and BS r mas .C rrlgg out as
in rts by we ¥ of etﬁyf Lenzegg, %EX ?1 & enent

Arais t“%ﬁeﬁs %ﬁltﬁﬁ ﬁérhépcrocegaiws%“%&' ”&3%%5& 8" 5 paris by
by vei gt ® of xSRBS TR gRbAnd 208pLH PR pS ERt AT Nl o 6 1)
er capi Sﬁmméﬁnsar%sg&ame%aaresg Difer | T4 BROMAS g PO AR AR
{anks wae. aUPgAYBETEge efuepﬁ%mgioo Heangdeiriie o R TR S
The- cont i nuot &N “CEmldnEnt 0P EoPoEhe OFo iRt By ontb SnibTiEg Fapks o
reduced VISCO%%tyd%Ls%eﬁo dl/gfluc@uatlon range within *+ 1% of that of
10 the first tank by feeding the monomer from a side feed
line.
The continuous phase component (S) of the resulting
ABS resin had a reduced viscosity of 0.37 dl/g. The
rubbery polymer component had a weight average particle
15 size of 1.3 pym and its content was 25%. The 13¢_NMR of the
continuous phase component (S) obtained by removing from
the resin a component insoluble in a 7:3 mixture of methyl
ethyl ketone and methanol was measured. From the integral
valﬁe of the acrylonitrile monomer unit, the chain unit
20 ratio was determined. As a result, it has been found that
no triple chain unit AAA was detected from the chain
distribution of the acrylonitrile monomer unit (A), while
the double chain unit AA amounted to 1.93% of the unit A
observed. The sulfur content was found to be 0.4 wt.$% in

25 terms of sulfur. Mixing of the thermoplastic

polycarbonate resin and ABS resin was carried out as in



rubbery pol ynmer conponent had a wei ght average particle size of 0.8 pm
and its content was 22.0% The [err] CG NWR of a conponent obtai ned by
renoving fromthe polyner a conmponent insoluble in a 7:3 m xture of

met hyl ethyl 20 ketone and net hanol was Yfedsured and the chain unit ratio
was determ ned fromthe integral value of the acrylonitrile nononer

unit. As are f4ygmt | ' | Pt i C (A )
nononer unit ?%F%g%?”i. %%P%p gﬁgﬁgiﬁeghﬁ%gAﬁx %2% %%'em%? ,?ﬁ%ﬁ%ﬁﬂﬁﬂ?
doubl e chain 4% idvn AR aapyategd to 1.87%of the unit A observed. The
sul fur content was 0.4 w.% Wth 100 parts by wei ght of a

t hernopl astic y horate resin, 67 parts by weight of the ABS resin
obt ai ned above was m xed and measur enent results of the physi cal

properties of the resul tifig I£Sihnner (P MAMHIIONE A LAbENE tipdaple 6. 5
Exanpl e c-6 By using 62 parts by weight of styrene, 13 parts by

wei ght of acr id i i et i@kt 1ef, Sday hkeesmt Sarts
by wei ght gf Baﬂ#l}ﬂtﬁ)g#y%g&@ntg?f %CQ&(]Asﬁiﬁﬁi Fé}%toztohg't useéﬁfn Exra%npl e c-1),

450 wt . ppm of @dhgl%&hr&@x@]i %p?fa%%d%ya%_i Q0 ot -ap&'@b@eﬂye&id'[lzwhﬁéxdodecyl

nmercaptan, an ABS resin was obfained. "I ncidentally, the (AN + ST)]
x 100 of each GfinfiN@5@ePRMKaANAsER i EFBDPle c-1Y3S 5AG ¥A&L.@bnl @£ an

fluctuation range within 1% of that of the first tank by supplying
the mononer frggamid PRricx@de 4ad 11806 wt.ppm of tertiary dodecyl
mercaptan were used instead, polymerization was carried
10 out. Incidentally, the [AN/(AN + ST)} x 100 of each of
the second and third tanks was adfusted to a fluctuaéion
range within + 1% of that of the.first tank by supplying
the monomer from a side feed line.
The continuous phase component (S) of the resulting
15 ABS resin had a reduced viscosity of 0.40 dl/g. The
rubbery polymer component had a weight average particle
size of 0.8 ym and its content was 22.0%. The 13¢_NMR of
a component obtained by removing from the polymer a
component inscluble in a 7:3 mixture of methyl ethyl
20 ketone and methanocl was measured and the chain unit ratio
was determined from the integral value of the
acrylonitrile monomer unit. As a result, from the chain
distribution of the acrylonitrile monomer unit (A), no
triple chain unit AAA was observed, while the double chain

25 unit AA amounted to 1.87% of the unit A observed. The

sulfur content was 0.4 wt.%. With 100 parts by weight of



The conti nuous phase conponent (S) of the resulting ABS resin had a

reduced viscosity of 0.35 dl/g. The rubbery pol yner conponent had a
wei ght average particle size of 2.2 [errlmand its content was 19. 8%
The 13C-NMR of 20 a conponent obtained3®¥y Tenoving fromthe polyner a
conmponent insoluble in a 7:3 m xture of nethyl ethyl ket one and

met hanol was m%sured and .a chain unit ratio

. X ) h
integral val Ge SOFHRPLAS lcaC SREPRBE S TSy &????gﬁkeégiggﬁﬁ%?ogkénf
th hai 2 di i_but.i f .th | onitri]. i
e Cha 28 S O ) SN S PP e
- b1 - .t AA ted t. . 89% of ,t. j :
sul fur cont erﬁe%\r}]dgét %0 _ofsi r{__?#n %%Y\ﬁ'lt%ﬁlllg’% o (%r]:ttsl ré(;sy %vq\";e}té%t q%f% %rl\é%i‘g -(g%% n

t her nopl ast i gzg%gllb&éclq:ri gnate rd %quf i:fxoofa%eiret % by wei ght of the ABS
resin obtain ove Wwas m xed and “nmeasurement 5 results of the physical
properties of, the . resulting resin conposition are shown in Table 6.

[ Tabl e 6]§ .%xample &6 Exanpl es c-1 c-2 c-3

0t 180T 160y upift 8 ffees py Wedont of styrene, 13 parts by

100 100 . t1a 3 1ofo # ubbery pol yner
conponent % wJ.e91 t Oflé\. ylo%rzlle, %% @artszﬁmﬁr&lh& é) Aver age
particle siz f p . 1 0.8
X SeRHaRane £ Hifiee B begght ot EukhaE FRIImen,

None None (i nfYON& to NAME usd¥Piéh ExdHiP®e c-1), AP, pphm AF Gain unit
% (simfler to Mhgr usef n Exafple c-l), A30wF Reduced

Vi 5COsi tyqdl /&ga&icepoeurp? ﬁfﬁ%noc% %(ﬂgfwt (béfl’; of Q:%Ztiaryg-d‘!%iecyq'357

Met al comnponent ['or
9 <1 rcaptan, dIf 1%65 ol G, LA Ui )  Incidentd1ggerinNd/ or
ca < <1 <1 <1 <1 <1

i norganic aci'd radi
(wt. ppm) [AN/(AN + ST)] x 100 of each of the second and third tanks

was adjusted to a fluctuation range within + 1% of that of
the first tank by supplying the monomer from a side feed
15 1line.
The continuous phase component (S) of the resulting
ABS resin had a reduced viscosity of 0.35 dl/g. The
rubbery polymer component had a weight average particle
size of 2.2 um and its content was 19.8%. The 13C-NMR of
20 a component obtained by removing from the polymer a
component insoluble in a 7:3 mixture of methyl ethyl
ketone and methanol was measured and a chain unit ratio
was determined from the integral value of the
acrylonitrile monomer unit. As a result, from the chain
25 distribution of the acrylonitrile monomer unit (A), no

triple chain unit AAA was observed, while the double chain



Sul fur content wt.% 0.3 0.3 0.3 0.4 0.4 0. 45

‘Properties | zod inpact strength (kg/cmcn 20 85
75 90 83 67 Vicat softening point [err]C

110 129 138 130 137.2- 51122 Met al adhesi on

A A A A A A Synt hetic eval uation

A

A A A A A 10 Exanple c-7 A
nunber of te¥Pifi BRedmguptedotped -BPENPEREDPYPAT A obseEKBdsi tTBR obt ai ned
in Exanple c-2, After pulverization, 0.1 part by weight of
ant i oxi dant ﬁ/&%faérdsa,“eﬁaltl YREd0-45 WEp - p Wﬁ&iﬂh BéFF@t gﬁgw?hgﬁﬂ of

extruder at 260 errLC Prior tg 15 extrusion, the resin conpositjon of
the ABS resi & Zhgrmoplastic, polysarbengbey £efhlnafl0, BEFhS \RE Yﬂ??“éiatat
100[err] C for . . . - .52 - 12 hour
As a result Bf &g ABSi SRS Ph&éaiped) aPRye was Birpd: and; HERaUTRESRb
difference in the. i ct.strength and softegin point_fromthe.test

pi eces obt aj ﬁ@ﬁu&ﬁsgﬁg the p?‘?'gé'Fac]JpBFQPFEH.le‘T’hQ a&ﬂ@sfﬁﬁuf‘ 1897 6F% %as not
observed 5 so that the resin corrposi;ri g w%s found to be suitable for
recycli ng usEOMPOSitEoR Are ghgwn in Tableab,,her of test pieces were

S.

formed fromthe ABS resin obtained in Exanple c-1. After
pul verization, 0.1 10 part by weight of an antioxi dant was added, followed
by m Xxi ng &\ng %elleting in an extruder at 260[err]C Prior to
ext rusi on, t he [F88F éérrposition of the ABS resin and t her nopl astic
pol ycar bonaf€ TesTn Wagygpk€d at IO0O0[ enr .G T pr ¢-2 olZ NOEI3S.| ASp af r egulft
of eval uati PReflgTNE TESUITINY 15 pelifers, [here [was np di ff[erence in tjhe
i mpact strehggdh 0 100 | 100 | 100 | 100 | 100
ABS resin 100 160 67 | 100 67 300
Content of rubbery polymer component % 19.2 19.2 19.2 25.0 22.0 19.8
Average particle size of rubbery polymer 1.1 1.1 1.1 1.3 0.8 2.2
component pm
Amount of AAA chain unit % -None None None None None None
Amount of AA chain unit % 2.03 2.03 2.03 1.93 1.87 1.89
Reduced viscosity di/g 0.45 0.45 0.45 0.37 0.40 0.35
Metal component of Group | and/or Il of 8 8 8 7 9 <i
the periodic table (wt.ppm)
Halogen and/or inorganic acid radical <1 <1 <1 <1 <1 <1
(wt.ppm)
Sulfur content wt.% 0.3 0.3 0.3 0.4 0.4 0.45
Properties
lzod impact strength (ke/cm-cm) 20 85 75 90 83 67
Vicat softening point °C 110 129 138 130 137.2 122
Metal adhesion A A A A A A
Synthetic evaluation A A A A A A

10 Example c-7
A number of test pieces were formed from the resin
composition obtained in Example c-2. After pulvérization,
0.1 part by weight of an antioxidant was added, followed
by mixing and pelleting in an extruder at 260°C. Prior to
15 extrusion, the resin composition of the ABS resin and

thermoplastic polycarbonate resin was dried at 100°C for



and softening point fromthe test pieces obtained in the first

operation. The adhesion to a nold was not observed so that the resin
conposition was found to be suitable for recycling use. 20

Conpar ative Exanple c-1 In-asimlar manner to Exanple c-3
except that 60 parts by weight of styrene, 20 parts by wei ght of
acrylonitrile, 15 parts by weight of_ ethyl benzene rts by

wei ght of a FALRRWES polRFed Yeswit A @yalpation %ﬁ%e‘iﬁ?%%&%l e c-1),

tO e?tS , g?;t bypéA/leng;'oéhgpe was r?c; gdalni:!fcer%enrcoemldne nd 9 imp actp a%rr&t [ae%b Vﬁl ght of
mer capt an were used instead,  pol nerlzatlon was arrjed,out. The

pol ymer conpdRensoftyn Ay PRifte A Ade tes%l?@‘?‘é%? rPckﬂ.aﬁj“é eq et B

viscosity of 0.68 dl/g. The rubbery mer copponent had a wei ght
aver age partf-éF%‘: gpegations 1The [aé:}l?ﬁ%%‘ﬁ ‘%/ SRS R 1¥P5R% ve‘%’;he
[err]GNMR O a conponent obtained by re frqg1the ﬁgkanéoa
conponents |n§6IEB§E FheaﬁquPrﬁ@ﬂRﬁ%%?ﬁOQWﬂQEH QH |to be gt

met hanol was rreasured and the chain unit ratio was determned fromthe
i ntegral val GRS¥FL1{RG U9®- acrylonitrile mononer unit. As a result, fromthe
chain dlstrl utiopn of the acrylonitrile nmononer unit (A), no

triple chainEﬁﬁmP aas observed, while the double chain unit AA

anounted to 4. 85% of e uni.it A obs rved. The was 0. 25

wt. % The thernopfa rlﬁp&?%a?bﬁﬁﬁ?ew?ﬁgl ﬁ°5ﬂaaA§§°We§ﬁ %g%e ni xed as
'n Bxanpl e resin obtained in Example c-1. After pulverization, 0.1

10 part by weight of an antioxidant was added, followed by
mixing and pelleting in an extruder at 260°C. Prior to
extrusion, the resin composition of the ABS resin and
thermoplastic polycarbonate resin was dried at 100°C for
12 hours. As a result of evaluation of the resulting

15 pellets, there was no difference in the impact strength
and softening point from the testlpieces obtained in the
first operation. The adhesion to a mold was not observed
so that the resin composition was found to be suitable for
recycling use. |

20 Comparative Example c-1

In a similar manner to Example c-3 except that 60
parts by weight of styrene, 20 parts by weight of
acrylonitrile, 15 parts by weight of ethyl benzene, 9.5
parts by weight of a rubbery polymer (similar to that

25 employed in Example c-1), 0.05 part by weight of an

organic peroxide and 0.08 part by weight of tertiary



c-1. The neasurenent results of the physical properties are shown in
Table 7. Conpar ati ve Exanple c-2 In a simlar manner to
Exanpl e c-3 except that 46 20 parts by wei ght of styrene,. 23 parts by

wei ght of acrylonitrile, 15 parts-byweight of ethyl benzene, 0.05
part by weight of an organic peroxide and 0.15 part by wei ght of
tertiary dodecyl nercaptan were used instead, pol yneri zati on was
carried out. dodeql ymarcapppomene (Wed 2nsiieadre AWM IFRWEPR A3 n had a
reduced viscosity of 0.58 dl /g. The rubbery pol ynmer conponent had a
wei ght aver agearried out. The polymer component (S) af ghe resultk%ﬁticle

size of 2.7 [err]mand its content was 17 parts by wei ght . The 13C NMR
of a conponer®B®bxesirdhay a credugrf viscasigiw e b8 Y & colnent
insoluble in a 7:3 m xture of met hyl ethyl ketone and net hano] was
measur ed and Twebeny PR} ymemiconpanantwdindiar sfadiHed FvIAINLIREEEGA val ue
of the acrylonitrile nononmer unit. As a result, fromthg chain

di stri but Son ®¥ze Hef abr§|wniand | smomantuwas (18.3%.  The ¢+ CoMIR 04 n

unit AAA anobunted to 0.23%of the unit A observed, while a double

chai n unit AR FRIPRRRANE CRBLTENEA 1Y Jrenqelnthi from JRRRRW ™ he sul f ur
content was 0.3 wt.% in terns of sulfur. The thernoplastic

pol ycar bonat CBRERENt ingelubls ind i wbmblxiussy ok W‘?F}%klarﬁ)‘?}éwc- 1. The

nmeasurenent results of the physical properties are shown |, jn Table 7.
15 Cbnparativ%?%&%%pﬁ%ddm%ﬁhaHOl was measured and the chain unit ratio

was determined from the integral value of the

10 acrylonitrile monomer unit. As a result, from the chain
distribution of the acrylonitrile monomer unit (A), no
triple chain unit AAA was observed, while the double chain
unit AA amounted to 4.85% of the unit A observed. The
sulfur content was 0.25 wt.%. The thermoplastic

15 polycarbonate resin and ABS resin were mixed as in Example
c-1. The measurement results of the physical properties
are shown in Table 7.
Comparative Example c-2

In a similar manner to Example c-3 except that 46

20 parts by weight of styrene, 23 parts by weight of
acrylonitrile, 15 parts by weight of ethyl benzene, 0.05
part by weight of an organic peroxide and 0.15 part by
weight of tertiary dodecyl mercaptan were used instead,
polymerization was carried out. The polymer component (S)

25 of the resulting ABS resin had a reduced viscosity of 0.58

dl/g. The rubbery polymer component had a weight average



Thirty parts by wei ght of pol ybutadiene |atex, 34.8 parts by wei ght of
'styrene and 5.2 parts by wei ght of acrylonitrile were subjected to
enul si on graft pol ymeri zation. The resulting graft copolyner |atex was
20 coagul ated with dilute sulfuric acidy 66l Fowed by washi ng,

filtration and drying. The conti nucaus phase conponent (S) of the

resulting copo had,a re ed viscosit he r ubbery
pol yrer conpoﬂ%%?lﬂ%% %hz%v%g ée hm apg ¢ EIEOQF?QtoVaﬁ g5 g?F FaBAd its

b h f d
33”? Er”év.“ﬁé HeBBhE S e pn P e i Re R R ?ﬁ%@mﬁwg of
- Kk d h d
chalr uni {afrgmmtﬂgd@?£¥ﬁ$ﬁe§t??%ﬁ??ﬁg %p§§?§P Gatlledor *3 migg?%32°f
of Une acr yl ORPEPTE coRbRbrEPCoRp, <pa) necnhST bf, ppasurkd R bRe" 001"

anount ed to 8%

chain U?It AA gﬁbﬂn?%ﬁLtBaglﬁ7Ua: deéégwlpﬁgd?%erv Sbgg%%gagﬁevgepglgzl
€
Lo o nEtaé%?eacr%f ﬂPgﬁﬁ %t88?°T§%pWPl%n Qr rg u&g?Tﬁggh ghg table

was det ppm or grea

Lher mopl ast i cchgk¥CAIONRbEL 6] Be2RcAGELP8RIYI18 HbkBfler unicdtal!)

Exanpl e Heastrenent 1P Est sical properties’are

shomn in Tablg {riple ¢ galkT&RgﬁeéhﬁnSmounted to 0.23@0gEaEﬁE'Kﬁ1EX§”ples

observed, while a double chain unit AA amounted to 6.86%

10 of the unit A observed. The sulfur content was 0.3 Wt.%
in terms of sulfur. The thermoplastic polycarbonate resin
and ABS resin were mixed as in Example c-1. The
measurement results of the physical properties are shown
in Table 7.

15 Comparative Example c-3

Thirty parts by weight of polybutadiene latex, 34.8

parts by weight of styrene and 5.2 parts by weight of
acrylonitrile were subjected to emulsion graft
polymerization. The resulting graft copolymer latex was

20 coagulated with dilute sulfuric acid, followed by washing,
filtration and drying. The continucaus phase component
(S) of the resulting copolymer had a reduced viscosity of
0.49 dl/g. The rubbery polymer component had an average
particle size of 0.5 pm and its content was 27 parts by

25 weight. The 13¢_NMR of a component obtained by removing

from the polymer a component insoluble in a 7:3 mixture of



PC-1 100 100 100

ABS resin 100 100 100

Cont ent of rubbery polynmer conponent wt.ppm 18.3 17.2

27.1 Average particle size of rubb®py-pol ymer 1.0 2.7
0.5 conponent [err]m Amount of AAA chain unit %

4. 85 Oszét,ethyl eotéﬂls%s ketone ‘iH etheAeL Geit refpred and the

to'h28 8 %aln un:é: r9atlo was, | t?ermlrrtg)gngr%%%% pug%%%fd/ Oj;)tbl lon

by S '”Of%',@hﬁacm DGR GaPP™ as E reguie, x5 gho,

Properties | zod. ct, strengt kgl c . 55 . 45
66 pe I\ﬁ Cat ecﬂlf tg‘p’g%ﬁﬁ f{hé gcrﬁomtrlle monomer ugit, (3),

129.3 130 0 I\/tet al h .
A tr]ébll a.c% |@&ounted to 0.18% of %tgexf%tdpis

Obser ved served

What is cl ai MRP§&red, while the doyblg ghain yait, %l%‘ﬁo%'r:ﬁ)(???—ess stY%o 90

& styrene momre ey M b A BRH R h (1AL RN OF detak iy Fens

Copolyer | sal UGN o 1 ana B CFE (0 £ R GRENA R P o

mononers havatettdl dn an GalaliiCidls PR SETRON Fettetl Ll s 0 10

oA A P ks g g e e
10y LA s eos IS 08T P

whol e units a reduce

cont i nuous ;pﬂ (g}rgégmfa 0 l4g and the content of
a netal corrptjjpl:hntacs'%el oup and/s@')orré "?nlhnolf)rl d'; table in terns

of netal is 100 wt.ppmor less in terns of

[Table 7]
Comparative Examples C-1 C-2 C-3
Blending
PC-1 100 100 100
ABS resin 100 100 100
Content of rubbery polymer component wt.ppm 18.3 17.2 27.1
Average particle size of rubbery polymer 1.0 2.7 0.5
component um
Amount of AAA chain unit % 0 0.23 0.18
Amount of AA chain unit % 4.85 6.86 5.45
Reduced viscosity di/g 0.68 0.58 0.49
Metal component of Group | and/or Il of the 8 6 >100
periodic table wt.ppm
Halogen and/or inorganic acid radical wt.ppm <] <1 >100
Sulfur content wt.% 0.25 0.3
Properties
{zod impact strength (keg/cm-cm) 55 45 66
Vicat softening point °C 128.2 129.3 130.0
Metal adhesion A A A
Coloring when recycied Observed Observed Qbserved




a netal . 20 2. A styrene resin according to claim1, wherein
sai d di spersed phase conponent has a wei ght aver age - particle size—of -

0.1 to 3 [err]m 3. A styrene resin acco
further 25 conprising 0.01 to 0.5 W~ %ef-an organlc 'Ilﬁ ,,E m ”

in ternms of a sulfur content.

according to claim1, wherein t he conti nuous phase conponent (S) has a
reduced vi S¥ost tis Clalwqiwxﬁ) of 0.2 to 0.65 dl/g. 5

styrene resin according to claim1, wherein t he AAchaln un|t of the
conti nuous phaseleonpdnarhyyed)e resimwihishs CP@PZl?‘ﬁﬁoﬁol &8s Iadidd Ton t he

whol e units éﬁ% detected. 10 A st rene resin accordi ng

to claim1,0 reenrtinuoug rghage FREPPNANY kﬁ)tqgﬂ fos phase

conmponent (S) anounts to 2.0% or | ess based on the who|e unlts (A

detected. q@polymer of g stypene menraneRand Athatpnaded fikrilenerein

t he measurenent of the unsaturated nitrile nonomer L.
5 monomer, or a styrene monomer, an unsaturated nitrile

monomer and another monomer copolymerizable therewith; and
10 to 50 wt.% of a dispersed phase component composed of
a rubbery polymer component on which said monomers have
been graft polymerized and which has occluded said

10 copolymer; wherein from the unsaturated nitrile monomer
unit (A) of the continuous phase component (S), no triple
chain unit AAA is detected and a double chain unit AA
amounts to 3% or less based on the whole units (A)
detected, a reduced viscosity (nsp/c) of the continuous

15 phase component (S) is 0.2 to 0.85 dl/g and the content of
a metal component of Group I and/or II of the periodic
table in terms of metal is 100 wt.ppm or less in terms of

a metal.

20 2. A styrene resin according to claim 1, wherein
said dispersed phase component has a weight average

particle size of 0.1 to 3 pm.

3. A styrene resin according to claim 1, further
25 comprising 0.01 to 0.5 wt.% of an organic sulfur compound

in terms of a sulfur content.



conponent (A) in the continuous phase conponent (S) is conducted by
Terr]CGNVR 20 8. A styrene resin accordi-rg-to-—ctaiml, -

wherein the nmetal conponent of Goup | and/or || of

table in terms of nmetal is contained im &7 a@hount of \m“‘ m “W\@Wﬁ | ess
interns of a netal. 25

9. A styrene resin according to claim8, wherein a total anmopunt of a
hal ogen conpound and an inorganic acid does not exceed 10 wt.ppmin

terms of hal ogen and ac a : ing to ci@imA 1l eahB
conposi tion conpr|5|ng %osfxrﬁﬁg 368 ?h acgorgln%e ghf of 'a styreﬁglﬁe5|n as

claimed in clgm %nﬁ:’l%u%%% haseD @%n\ﬁe' @\)t s @ tr@%'h@%ﬁ' FEcosity

pol ycar bonat € resi a&%n Vi Scosity average no ecul ar wei ght of
8,000 to 10, 55,000, 1 resin conposition according to

cl aim 10, M sw‘ﬁ)ch corrprl seso‘z%5 CiLIls‘g'o parts by weight of a styrene
resin ands; 100 parts by weight of a thernoplastic 15 polycarbonate resin.
12. A recycling nethod, which conprises collecting a nol ded or fornmed

product of a styrepe regi 3¢33efk@rB84n according to claim 1, wherein
the AA chain unit of the continuous phase component (S)

amounts to 2.5% or less based on the whole units (A)

detected.
10
6. A styrene resin according to claim 1, wherein
the AA chain unit of the concinuous phase component (S)
amounts to 2.0% or less based on the whole units (A)
detected.
15
7. A styrene resin according to claim 1, wherein
the measurement of the unsaturated nitrile monomer
component (A) in the continuous phase component (S) is
conducted by 13c-NMR.
20

8. A styrene resin according to claim 1, wherein
the metal component of Group I and/or II of the periodic
table in terms of metal is contained in an amount of 20
wt.ppm or less in terms of a metal.

25



ln claim1 and produci ng therefrom another nolded or 20—formed product.”

"13. A recycling nethod, which conprises collecting d
product of a resin conposition as claimed in clai rHﬁuiﬁl i m“ mge
t herefrom anot her nolded 25 or forned ggoduct. * ¢ L M § ¥

9. A styrene resin according to claim 8, wherein a

total amount of a halogen compound and an inorganic acid

does not exceed 10 wt.ppm in terms of halogen and acid

radical.
5
10. A resin composition comprising 10 to 500 parts
by weight of a styrene resin as claimed in claim 1 and 100
parts by weight of a thermoplastic polycarbonate resin
having a viscosity average molecular weight of 8,000 to
10 55,000.

il. A resin composition according to claim 10,
which comprises 20 to 300 parts by weight of a styrene
resin and 100 parts by weight of a thermoplastic

15 polycarbonate resin.

12. A recycling method, which comprises collecting
a molded or formed product of a styrene resin as claimed
in claim 1 and producing therefrom another molded or

20 formed product.

13. A recycling method, which comprises collecting
a molded or formed product of a res%g composition as
claimed in claim 10 and producing therefrof! another molded

25 or formed product.



