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PRODUCTI ON PROCESS OF ABS RESIN, 5 ABS h&??J

ABS- POLYCARBONATE -~ | RESI N COVPCSI TI ON MAKI NG USE OF THE SAME
BACKGROUND OF THE | NVENTI ON a) Field of the Invention 10 “
This invention relates to a production process of an ABS resin and
al so to an ABS-pol ycarbonate resin conposi tion nmaki ng use of the
ABS resin. In nore detail, the present invention is concerned with
a pro- . duction process of an ABS resin having excellent inpact 15
resi stance and capabl e of providing a nolding good in wel d
strength-and substantially inproved in |ocation- dependent gl oss
differences, with the ABS resin ob- specIrFrcdriest by the production
process, and also with an ABS- : po ycargonate resin conposition
meki ng use of the ABS 20 resin and having good nol dability, high

resi stance to thermal deteriorations, and i nproved in heat

resi st ance and i npact strg;ggngggmgnggyygzg@@ct resi stance at

| ow t enperatures and the strength of ribbed portions. b)

Description of the Rel ated ArPROBGCTION PROCESS\RY r&B$ rRESIENe t heretofore
been produced by
5 ABS RESIN, AND ABS-POLYCARBONATE

RESIN COMPOSITION MAKING USE OF THE SAME

BACKGROUND OF THE INVENTION

a) Field of the Invention

10 This invention relates to a production process of
an ABS resin and also to an ABS-polycarbonate resin
composition making use of the ABS resin. 1In more
detall the present 1nvent10n is concerned with a pro-
ductlon process of an ABS resin having excellent inmpact

15 - resistance and capable of providing a molding good in
weld strength and substantially improved in location-
dependeﬁt gloss-differences, with the ABS resin ob-
tained by the production process, and also with an ABS-
polycarbonate resin composition making use of tﬁe ABS

20 resin and having good moldability, high resistance to
thermal deteriorations, and improved in heat resistance
and impact strength, especially impact resistance at
low temperaturee and the strength of ribbed portions.

b) Description of the Related Art

v e

25 ABS resins have theretofore been produced by



. . v L .
- 2- emul si on pol yneri zati:on or continuous bulk or solution

pol yneri zation in general. Enulsion polynerization may not be
preferred dependi ng on the application, because the resul tant ABS
resin contains an inpurity such as an 5 enul sifier. 1In addition, a
signi ficant cost is needed to treat water, which is used in the

pol ymeri zati on, prior. to its disposal. As a conseqguence, continuous
bul k polynerization free of these problens has found i ncreasi ng
utility as a new production process. This ~16 ~ invention is to
significantly inprove the quality by usi ng such conti nuous bul k

pol yneri zati on or continuous sol ution pol yneri zati on.

The present 'nven&ﬂﬁfs?éﬁegBi?ﬁS?ﬁEQt?%ﬁhoﬁnc Htlnuous bu ﬁsbkgébiﬁﬂlbﬂ

sol ve troubl esone unevenne oss of ding, which is

considered to be ghiymerizatioh' iRugahbeal? tﬁﬁuﬂ@!ehopﬁiyheQﬁzath@Wehay
gl oss at a ¥%cat|on where no sufficient nolding pressure is ex-

erted during nol dhag Ber rékevwreacaspgendingt bnktheAapplication, besalise it
has been surprisingly found that this prob- 20 | em can be conpletely

sol ved by appl yi ngheerésubtape- ABS resin cbakadnsdani ampurd tyostichuass aipul k
pol yneri zati on and/ or continuous solution polynerization.
The presens invenemuisaféenot Anandditiany ar significantygoslk gsi deeded: he
present invention, dealt with im 25 provenents of ogne or, nore steps
in conti nuous bulko treat water, which is used in the polymerization,
prior to its disposal. As a consequence, continuous
bulk polymerizétion-free of these problems has found
increasing utility as a new production process. This
10 invention is to significantly improve the quality by
usiﬁg such continuous bulk polymerization or continuous
solution polymerization. |
The present inventors have proceeded with an in-
véétigation to solve ﬁéouﬁlesome unevenness in the
15 'gloss of a molding, which is considered to be at-
tributable to the development of a lower gloss at a
locatioﬁ where no sufficient molding pressure is ex-
erted during molding work (low-pressure portion). As a
result, it has been surprisingly found that thiéiprob-
20 lem can 'be completely solved by applying certain spe-
cial conditions to continuoué bulk polymerization
and/or continuous solution polymerization.
The present inventors are not aware of any art

which prior to the present 1nventlon, dealt with im-

25 provements of one or more steps in continuous bulk



- 3- pol yneri zati on and/or continuous solution polyneriza-

tion in an attenpt to solve such a problemand is ack- now edged to
have brought about marked effects. For exanpl e, Japanese

Pat ent Publication No. SHO 5 49- 7343/ 1974 di scl oses a process in
which with a view to retaining inpact resistance by an increased
gel con- tent upon reduction of the particle size of a rubbery

pol ymer, provisional polynerization is conducted in a : first

pol ymeri zati on reactor with the rubbery poFyﬁeF 10 bei ng mai nt ai ned
in a state not converted into a dis- persed phase and

pol ynmeri zation is then conducted in a second pol yneri zation

R et i

This process however S a problemin the

invention of the ¢ign in aHrSEea{nngebi Qfaibenshbﬁt al pRogueHEahd e aage in

t he uneven gl oss of a nolfding of an ABS resin obtai ned by

continuous bul k pgbytBagéat t8Nhave brought aboudapamked Bffects.Lai d- Open
Nos. SHO 63-118315/ 1988 and SHO 3-7708/ 1991, EP 477764(A), etc.

also dis- 20 cl osropr exampite, i JTppanedeoPatentic PuabldishtddnpNoui SkHonal
pol yneri zati on process, in each of which in a nulti- react or

pol yneri zasi on preee33487kPAg discdbsemoaoprocess in wbiehr wikhops view
conversion of a rubbery polyner into a | di spersed phase is
conduct ed in the tecvetainibgoimpagt resistpase Broadsingreamsegel SO

I nsufficient for im . X .
tent upon reduction of the particle size of a rubbery

polymer, provisional polymerizatién is conducted in a
‘first polymerization reactor with the rubbery polymer
10 being maintained in a state not converted into a dis-
persed phase and polymerization is then conducted in a
second polymerization reactor to convert the rubbery
polymer into a dispersed phase. This process however
in%olves a problem in the fheme of the invention of the
15 present application that improvements be made in the
uneven gloss of a molding of an ABS resin obtained by
continuéus bulk polymerization.
Japanese Patents Laid-Open Nos. SHO 63-118315/
1988 and SHO 3-7708/1991, EP 477764 (A), etc. also dis-
20 _cloSe processes improved over the so-called provisional
polymerization process, in each of which in a multi-
reactor polymerization process making use of two or
more reactors, conversion of a rubbery polymer into a
dispersed phase is conducted in the second reactor.

25 These process are however still insufficient for im-



-4- proving the uneven gloss of a nolding of an ABS resin
obt ai ned by continuous bul k pol yneri zati on. , Furt her,
Japanese Patent Laid-Qpen No. HE 7-233204/ 1995 di scl-oses a
process in which a plug flow 5 reactor is used as a first

pol ymeri zation reactor to conduct provisional polynerization with
a rubbery pol ymer being maintained in a state not converted into

a di spersed phase and pol yneri zation is then,caonducted in a second
pol ymeri zation reactor to convert the rub- fo bery polyner into a

di spersed phase. This process is however not intended to inprove
such uneven gl oss of a nol ding of an ABS resin, which is obtained

by con- prBYeHg khekupakeRPHlsaE 0F aNHboE ifgNbIfNWAUABSOreEian

pol yneri zation, as dealf with in the invention of the 15 pr esent
application, altheyghinkd Byscpatinuous bUkcpolymerizatiesi.stance and

gl oss to processes which primarily use a back-m xed stirred tank
reactor and are often eFprthed, Japanese Patenti haddsOpenk Nool JiEdri zati on
and/ or conti nuous sol ution polynerization. A 20 ' Japanese
Pat ent Lai d- Open Ro23BRP43129234d5c39s8es a procegpsdfo¥ddch gr Pdags flow

whi ch rubber particles are formed using a speci,al rubber conponent
of the brafiched Treactor ig msed asppudirstwrriimeglzalign reactor to

pol ymeri zati on react Qr ,and_t heir panti%Le sizg are %@yadjusted

25 using a pSPRARGEaPTONESioRalhPRIYIEFZATAPR ¥ILh & K

polymer being maintained in a state not converted into
a dispersed phase and polymerization is then conducted
in a second polymerization reactor to convert the rub-

10 bery polymer into a dispersed phase. This process is
however not intended to improve such uneven gloss of a
molding of an-ABS resin, which is obtained by con-
tintous bulk polymerizati@n and/or continuous solution
polymerization, as dealt with in the invention of the

15 present application, althoﬁgh it is superior in impaét
resistance and gloss to processes which primarily use a
back-mi?ed stirred tank reactor and are often employed
in continuous bulk polymerization and/or continuous
solution polymerization. | :

20 Japanese Patent Laid-Open No. HEI 6-192346/1994
discloses a process, in which rubber particles are
formed using a special rubber component of the branched
fofm in a plug flow reactor as a first polymerization
reactor and their particle sizes are then adjusted

25 using a particular shear machine. This process is how-



5 ever not preferred, because it ‘additionally requires

t he shear machi ne so that the process steps and facilities becone
nore conplex. In addition, this pro- cess cannot achi eve

I nprovenents in such uneven gl oss 5 as dealt with in the invention
of the present applica- tion, since it is an object of this art to
make i m provenents in inpact resistance and gl oss and no suffi -

ci ent honobgeneity can be achieved in the particle size - of a
rubbery polymer by a nmechanical particle sTze ad- 10 j ust ment maki ng
use of such a shearing nmachine. The invention of the present
applicationis to provi de a process which does not specifically

e a1y, nochldy PRt LEH P LS bAGIBE 0% qas iongh iy, raguiztn oo
resin conpositi ong,hav agr 5ok K8t so “that thd o885 SLELES §R4 1 mpact

resi stance, and are used as ng neteri

Keeping in step wea&iiheidk dsesoneaforscOhpid®se In additiSRIPERLLT BPS-2S
| arge and thin-wall nolding materials 20 and hi gh-speed i njectTon

nol di ng mat eri al scéss reawndét achieve YMPESVehdLES £ﬂn§@6ﬁi@ﬂé$eﬁ0?P0§étiOns
have devel oped I ncreasi ng probl ens because they exhibit [ow
fluidity 5 as|udeabt moith nin athle hineenthore ddHvthe| pedsént yapplice-
quire long tinme for nmolding. In addition, as the range 25 of
appl i cations of nelerngineeokesigrantebjesr eftthis art to make im-

provements in impact resistance and gloss and no suffi-

cient homogeneity can be achieved in the particle size

of a rubbery polymer by a mechanical particle size ad-

10 justment making use of such a shearing machine.

The invention of the present application is to
provide a process which does not specifically require
aﬁy'particular shearing machine.

' Incidentally, ABS-poiycarbonate resin composi-

15 tions are known as resin compositions having excellent
heat resistance and impact resistance, and are used as
molding,ﬁaterials.

Keeping in step with the wide-spread use of these -
compositions as large and thin-wall molding mate;ials

20 and high-speed injection molding materials in recent
years, these conventional compositions have developed
increasing problems because they exhibit low fluidity
during molding and hence have low moldability and re-

quire long time for molding. In addition, as the range

25 of applications of moldings becomes greater owing to



- 6- the nove toward noldings with thinner walls, there is

an increasing need for the inpartation of i npact resi st ance,
especi al ly | owtenperature inpact resi st ance. 5

| mprovenents have al so been proposed with a view to achieving

t hese thenes. For exanpl e, Japanese Patent Lai d-Open No. SHO
62- 240352/ 1987 di scl oses, at page 1, |lower |eft colum, line 12 to
page 2, upper right colum, line 20, a pro- 10 cess in which with a
view to reducing a deterioration Tn8the i npact strength of a
cracked nol ded piece, a - graft copolymer is blended with an
aromatic polycar- bonate. This graft copolyner is obtained by

graft- 90| NOBET €5 Qrévégﬂ$f%%sp@iﬁﬂgfhfﬁﬁgrtwglfééPPégrelﬁ

nonomer s selected ron1arona an V|ny

monomers or alkylaﬂeiﬂﬁféXQQﬁésneJ@efor the 1m§99€§ﬂioﬁfofhfmﬁgééery
polymer is 60 wt.% or higher he grafting degree the rubbery

pol ymer. is 50% Orresistance) O8EpecPaT1Y NEowAtémpPperatitacompaytof a
non-grafted 20 resin conponent is 0.6 dl/g or |ower.

The above processréwivtencetil|l requires an im . provenent in
nmechani cal strength, especially rigidity or heat resistance
because ofsa hi gh cont elmpoévemenbs have alsobkee§nppropesednwihhABSviewi n.
For the adoption of 25 enul si on pol yneri zation, an additive such as
an enul - to ach1ev1ng these themes.
For example, Japanese Patent Laid-Open No. SHO
62-240352/1987 discloses, at page 1, lower left column,
line 12 to page 2, upper right column, line 20, a pro-
10 cess in which with a view to reducing a deterioration
in the impact strength of a cracked molded piece, a
graft copolymer is blended with an arematic poiycar—
bonate. This graft copolymer is obtained by graft-
co;olymerizing a rubbery pelymer with two or more
15 monomers selected from aromatic vinyl monomers,
cyanated vinyl monomers or alkyl methacrylates. - The
content;of the rubbery polymer is 60 wt.% or higher,
the grafting degree the rubbery polymer is 50% or
lower, and the intrinsic viscosity of a non-graf%ed
20 resin component is 0.6 d¢/g or lower.
The above process however still requires an im-
provement in mechanical strength, especially rigidity
or heat resistance because of a high content of a rub-

bery polymer in an ABS resin. For the adoption of

25 emulsion polymerization, an additive such as an emul-



-7- - sifier is needed and in addition, treatnent of waste

water is also needed, resulting in conplex steps. The process is
therefore still acconpani ed by problens to be sol ved fromthe

st andpoi nt of. econony. Further, the 5 process failed to bring about
any substantial inprove- : ment in | owtenperature inpact resistance.
Furt her, Japanese Patent Publication No. SHO 62- 39176/ 1987

di scl oses, at page 2, left colum, line 39 to right columm, Iline
42, a process. in which the 10 | owt enpefafure inpact strength of a

pol ycarbonate is I nproved by bl ending two types of ABS resins

havi ng different rubber particle sizes and grafting degrees

which fall wthin iEﬁ%Ef&% B@QQ%ﬁ’a59$§§PEEH§E¥on, treatment of Wawewer.
¢ v

this process is af 0" di'sadvantageous romthe industria
standpoi nt becausgaih bf[:?.%oﬁﬁ.%ocﬁ@bded, resulRify dwe complles Beegsf.or Thiae

separate production o e two types of ABS resins of different
conposi tions and process ikhehergifdyedeeil1bheasmpandiedh byhgroblemar konat e.
In addition, the process is still not considered to be 20
sufficient with rpepselived tiren theowtamdpodht! of- economy. Fensheat,uthe

| npact strength. Japanese Patent Laid-Open No. SHO

61- 148258/ 3966 processdifedledeto bripggebout! enyr subgtantdadmimprove-10
to page 2, lower right colum 15, a process in which two 25

types of ABS resi mengi finelowrtempexataire: dMpast, regdstance.
Further, Japanese Patent Publication No. SHO

62-39176/1987 discloses, at page 2, left column, line
39 to right column, line 42, a process in which the
10 low-temperature impact strength of a polycarbonate is
improved by blending two types of ABS resins having
different rubber particle sizes and grafting degrees
w@ibh fall within specifi¢ ranges, respectively.
" However, this pcheés is also disadvantageous
15 from the industrial standpoint because it becomes com-
plex due to the need for the separate prdductioﬁ of the
two typés_of ABS resins of different compositions and-
their subsequent blending with thé.polycarbonate. In
addition, the process is still not considered té:be |
20 sufficient with respect té the improvement of low-
temperature impact étrength.
Japanese Patent Laid-Open No. SHO 61-148258/1966
discloses, at page-l, lower right column, line 10 to
page 2, lower right column 15, a process in which two

25 types of ABS resins different in rubber content, one



- 8- havi ng a hi gh rubber content and the other a | ow rubber
content, and, if necessary, an AS resin are blended to | nprove the
bal ance anbng heat resistance, inpact - resistance and nol dability.
5 However, to produce an ABS resin of a high rubber

content and high grafting degree, |limtations are un- avoi dabl y

| nposed on its production process. |In par- ticular, application of
bul k pol yneri zation is dif- ficult. Moreover, like the
above-nenti oned processes, 10 this progess al so beconme conpl ex
because of the need for the separate production of the two types
of ABS resins and optionally, the one type of AS resin and

their bl ending wi oLy t and the oth 1sWMMaBK e
THE | NVENTI ON ﬁQvﬁnQ : ﬁi&ﬂsgﬂbsegeg gggcr? ed aSOSe eftals t he obfect

of the péSﬁéahtlnaﬁatIQ@ hecBE8%krye anPhsduekiifnapeobgepded to
of an ABS resin having novel functions so that a nol d- I ng can be

obt ai ned wi th rediygpdouvacrnanpatahbeghtdong BR8at resdstawceh udmphckal anced
excel l ent properties. It is al so the object of the present
invention to provrdeiabance and méB8apaljitgrbonate resin conposi tion of
super b physi cal " properties by blending the ABS resin in a polycar-
bonate. 2% Howeveryi b produreeanndBehresddy efdasbipbegubber -

content and high grafting degree, limitations are un-
avoidably imposed on its production process. In par-
ticular, application oflbulk polymerization is dif-
ficult. Moreover, like the above-mentioned processes,

10 thié process also become complex because of the need
for the separate production of the two types of ABS
resins and optionally, the one type of AS resin and
their blending with a pocharbonate.

15 SUMMARY OF THE INVENTION

As has been described above, it is the object of

the pre?ent invention to provide a production process
of an ABS resin having novel functions so that a mold-
ing can be obtained with reduced unevenness in gioss

20 and with well-balanced excellent properties. It is
also the cbject of the present invention to provide an
ABS-polycarbonate resin composition 6f superb physical
properties by blending the ABS resin in a polycar-
bonate.

25 With a view to achieving the above-described ob-



-9- jects, the present- inventors have proceeded with an ex-
tensive investigation, |eading to the present inven- tion. Nanely,
the present invention provides a process for the continuous
production of an ABS resin, includ- 5 ing a step of polynerizing 100
parts by weight of a nmononer conponent, which is conposed of a
styrene nononmer and an acrylonitrile nononer or of a mxture

t hereof and a vinyl nononer copol yneri zabl e &Alh at | east one of

t he nononers, in the presence of 4 to 50 10 parts by weight of a
rubbery pol ynmer by continuous bul k and/ or .conti nuous sol ution

pol yneri zation to forma pol ynmer of the nononer conponent as a

continuous phase jects, th@NProdéhtCifvertoldehivebErobebds® wthaan ex-
di spersed phase, wherein: 15 (1) the polynerization

step conprises attéga@fve investigaton}bié&ftngobs thengraséntsinsénge
substep of form I ng particles of the rubbery polyner and the

ot her betbgna sKawellystthe pnésént bDhvenifishi pgovhdepaatprbeess
sizes of the particles; 20 (2) the first-stage polynerization
substep as the for thepaentiheofisrpraductibonepfianchBgutesdn; ninclud-
pol yneri za- tion system making use of a plug flow reactor or a
batch pol yaeri zating #ecdbenrof aRalyBabiizingpbPYRayss-by weight ofqd at

| east until the particles of the rubbe 5 ol r are forned in the
pol yneri zati on nﬁQ?%g%eraﬁamponent, wh£¥h %s compogedygg a sgyrene

monomer and an acrylonitrile monomer or of a mixture
thereof and a vinyl monomer copolymerizable with at
least one of the monomers, in the presence of 4 to 50

10 parﬁs by weight of a rubbery polymer by continuous bulk
and/or continuous solution polymerization to form a
polymer of the monomer component as a continuous phase
and particles of the rubber polymer as a dispersed
pﬂése, wherein: |

15 (1) the polymerization step comprises at least
two substeps, one being a first-stage substep of form-
ing par#icles of the rubbery polymer and the other
being a second-stage Substep of adjusting the particle
sizes of the particles; :

20 (2) thé first-stage polymerization substep as the
particle forming substep is conducted in a polymeriza-
tion system making use of a plug flow reactor or a
batch polymerization reactor, and conducts polymeriza-
tion at least until the particles of the rubbery

25 polymer are formed in the polymerization mixture; and



- 10 - . (3) the second-stage pol ynerization substep as

the particle size adjusting substep increases a con- verted anount
of the nmonomer conponent into the pol yner conpared with that in
the particle form ng substep and 5 makes smaller the particles of

t he rubbery pol yner formed in the particle form ng substep.

This invention al so provides an ABS-pol ycar bonat e resin
conposition conprising: (1) %Qp_parts by wei ght of a

t her nopl astic poly- 10 . carbonate, and (I'1) 10 to 500
parts by wei ght of an ABS resin; wherein 1) the ABS
resin (I1) is available by the above- descri bed process, 15

2) the ABS resin (I1) cp g})rtﬁss acbfia38t /ﬁei%merlzatlohhgu‘bg@gﬁrXs

pol ymer, a po ymer conponent In the ABS resin (I1),

sai d polyner CONMPERENbatfichei 89zavasiabten YSEBSﬂbﬁalncreases at tef-of
I nsol ubl e conponents Tfromthe ABS resin (11 t hrough extraction of

the ABS resin (|lyegted5afi6uht vEt thé monomer c&mﬁoﬁbptm&ngbtthﬁlpeMymer
sol vent of nethyl ethyl ketone and net hanol, conprises 8 to 30
w . % of an compargdowithi thatoipotbet particle forming shbsheppahdner
goggogﬁ?t éA)dhasmik;:dgggglgéséheZgartlclggSgéytégeLLLLeg; nggkgfz to
g,2an
formed in the particle forming substep.

This invention also provides an ABS-polycarbonate
resin composition comprising:

(I) 100 parts by weight of a thermoplastic poly-

10 carbonate, and

(II) 10 to 500 parts by weight of an ABS resin;
wherein

1) the ABS resin. (II) is available by the above-
dégcribed process, |

15 . 2) the ABS resin (II) comprises 5 to 30 wt.% of
the rubbery polymer,

3’ a polymer component (A) in the ABS resin (II),
said polymer component (A) being available by elimina-
tion of insoluble components from the ABS resin'kII)

20 through extraction of the ABS resin (II) at 25°C with a
7:3 (by weight) mixed solvent of methyl ethyl ketone
and methanol, cbmprises 8 to 30 wt.%. of an
acrylonitrile component,

4) the polymer component (A) has a reduced vis-

25 cosity (qsp/c) of from 0.2 to 0.65 di¢/g, and



5) the rubbery polyner conprises at | east but adi ene parts, and a
grafting degree of a styrene/ acrylonitrile copolyner on the

but adi ene parts of the rubbery polynmer in the ABS resin (I1)
ranges from55 to 5 200% BRI EF DESCRI PTI ON OF
THE DRAW NGS For a nore conpl ete understanding of this

I nven- tion, reference may be had to the follow ng detailed 10
description with reference to the acconpanyi Io drawi ngs i n which:
FIG 1A is a plan view of a speci nen enpl oyed for t he eval uation
of surface gloss and falling weight im pact strength; and 15
FIG 1B is a cross-sectional view of the. speci nen.

DESCRI PTI ON OF THE PREFBRER M lymer comprises athaddssent
i nvention enbraces the followng em 0 bodi nent s: (a) A

process for the cppitaaiene Paddest agid &f gafting degrARSdfed Rtyredddi ng a
step of polynerizing 100 parts by wei ght of a nononer conponent,
whi ch is conposedagfrylonitriled coipplgmernarorohie dhutamliene Harts 168 ehe
nononer or of a 25 m xture thereof and a vinyl nononer

copol yneri zabl e rubbery polymer in the ABS resin (II) rangesiXrom 55 to

5  200%.

BRIEF DESCRIPTION OF THE_ DRAWINGS

For a more complete understanding of this inven-

tion, reference may be had to the following detailed
10 description with refefence to the accompanying drawings
in which:

FIG. 1A is a plan view of a specimen employed for
the’evaluation of surface gloss and falling weight im-
péﬁt strength; and

15 FIG. 1B is a cross-sectional view of the

specimen.

DESCRIPTION OF THE PREFERRED EMBODIMENTS
The present invention embraces the followfﬁg em-
20 bodiments:
(a) A process for the continuous production of an
ABS resin, including a step of polymerizing 100 parts
by weight of a monomer component, which is composed of
a styrene monomer and an acrylonitrile monomer or of a

25 mixture thereof and a vinyl monomer copolymerizable



with at | east one of the nononers, in the presence of 4 to 50
parts by weight of a rubbery polynmer by con- ti nuous bul k and/ or
continuous sol ution polymnerization to forma polyner of the
nononer component as a con- 5 ti nuous phase and particles of the
rubber polyner as a di spersed phase, wherein: (1)
the polynerization step conprises at | east two substeps, one belng
a first-stage substep of form i ng gfrtlcles of the rubbery

pol ymer and the other 10 bei ng a second-stage substep of adjusting
the particle sizes of the particles; (2) the
first-stage polymerization substep as the particle form ng substep

i s conducted in aw@ehyaer hedst one of thieOhonbakbed, Tk Rfielperedlentedlofy 4
flow reactor or a bat ch pol yneri zation reactor and conducts

pol yneri za- to 5bl parts bgaweighti bft he rubbeiryl eolyincrhdyr doner y
polymer are formed in the polynerization m xture; and (3)

t he second-stage pthuoasi baflkoansifiost epnkinuous soluthieonppoliyviesigiatdon
adj usting substep increases a con- 20 verted anount of the nononer
conponent into théopfbymen polymer ofofsher a@nanel Coaponenth@spayr cose
form ng substep and makes smaller the particles of the rubbery
pol yner 5 ténueysi phase Balldt Pé‘P-’&lFéﬁ% R§ $hsstdpber polymer as j)
The process descri hed above under wherein 25 t he pol yneri zation
step further conp??§8§r539 Egﬁﬁﬁvd erein:

- 13- (1) the polymerization step comprises at least
two substeps, one being a first-stage substep of form-
ing particles of the rubbery polymer and the other

10 beiﬂg a second-stage substep of adjusting the particle
sizes of the particles;

(2) the first-stage polymerization substep as the
particle forming substep is'conducted in a polymeriza-
tfbn system making usé of‘a plug flow reactor or a

15 batéh polymerization reactor, and conducts polymeriza-
tion at least until the particles of the rubbery
polymer are formed in the polymerization mixture; and

(3) the second-stage polymerization substep as
the particle size adjusting substep increases a-éon—

20 verted amount of the monomer component into the polymer
compared with that in the-particle forming substep and
makes smaller the parficles of the rubbery polymer
formed in the particle forming substep.

(b) The pfocess described above under (a), wherein

25 the polymerization step further comprises, as a third-



stage substep, a post-polynerization substep that sub- sequent to

conpletion of the particle size adjusting substep, the

pol ymeri zation is conducted further to in- Crease a conversion rate
whil e nmaintaining the parti - 5 cles of the rubbery polyner in the
same sizes as those of the particles of the rubbery polymer at the
time of the conpletion of the particle size adjusting substep.

(c) The process described above under (a),_ f%gtper conprising a
step so that froma pol ynerization m xture “TO obtained fromthe

pol yneri zation step conprising the particle form ng substep and the
particle size adjust- I ng substep, (i) the ABS resin and (ii) an
unreact ed 99'{;&' 8dv&tephea rT§a9{2{1&‘{)0ﬁg?ii’(aﬁﬂ.@a&laﬁdsalast@gr thh@OL@EBRI C
sol vent enployed in tThe polynefization are recovered in forms
separated from eagéq@éherto completion(8f #he paptietedsigei hajuakang under
(a), wherein the plug flowreactor is a tower reactor.

(e) The process dsabstépy thevpolyderigakrionhiseconducted farbhek- toxde-
stirred tank reactor is used as a 20 pol ymeri zation reactor in the
particle size adjceseamg a conversiibntxpte while maintajnihg phecpsrti-
descri bed above under (a), wherein the polynerization step is

conducted 30 satigi§st@f the rubbery| peivgeroinurhe saperpizes as those
14 of the particles of the rubbery polymer at the time of
the completion of the particle size adjusting substep.
(c) The process described abové under (a), further
comprising a step so that from a polymerization mixture
10 obtained from the polymerization step comprising the
particle forming substep and the particle size adjust-
ing substep, (i) the ABS resin and (ii) an unreacted
portion of the monomer component and an inert inorganic
séivent employed in the pélymerization are recovered in
15 forms separated from each other.
(d) The process described above under (a), wherein
the plug flow reactor is a tower reactor.
(e) The process described above under (a), wherein
a back-mixed sﬁirred tank reactor is used as a .
20 polymerization reactor in the particle size adjusting
substep.
(f) The process described above under (a), wherein
the polymerization step is conducted to satisfy the

following formula:



wherein - [err] represents a reduced viscosity of a copol yner
extracted froma polynerization mxture at 25[err]C, which S
avail able at the tinme of conpletion of the particle 5 form ng
substep, in a 7:3 (by weight) m xed sol vent of met hyl et hyl ketone
(MEK) and net hanol (MeOH) as measured at 30[err] C using
di net hyl f ormam de (DVF) as a _ . solvent, and [err]
represents a reduced viscosity of a simlar 140- extract froma
pol yneri zation m xture avail able at the time of conpletion of the
particle size adjusting sub- step as neasured in a simlar nmanner
(g) The process described above under (a), wherein t he
pol ynmeri zati on st gpekraigponducted so that the fol- 15 | owi ng fornmul as
[1], [2], [3] and [4] are satisfied: B/A =

1] 16 < A gpdr@ptesedtsaadrédubed Achésiﬁy of a cbpblymer
O <log(Dpl/Derr]) <2 [ 3]
I[err]/I[err] < lBxBracted from a polymerizatiommixiire at @%€ei which
A represents a converted anount of the whole nonomer conponent
into the pol ynmer as aNeidipideoftcdie time of compliediicss ath&hsamantiicle
form ng substep (%é as ex- pressed in termof parts by weight

supposi ng Phat a fosming Sﬂﬁ%ﬁ%@voﬂnaﬁ drise d&e Fedeidne M s sitditenty of
wei ght of methyl ethyl ketone (MEK) and methanol (MeOH) as

measured at 30°C using dimethylformamide (DMF) as a
solvent, and
n, represents a reduced viscosity of a similar
10 extract from a polymeriza;ion mixture available at the
fime of completion of the particle size adjusting sub-.
step as measured in a similar manner.
(g) The process described above under (a), wherein
tﬁé polymerization step ié conducted so that the fol-
15 lowing formulas [1], [2], [3] and [4] are satisfiéd:
B/A =.x h - [1]
16 5,'A and 0.1 < x, and 17.6 < A+B < 50 [2]
0 < log(Dp1/Dpp) < 2 [3]
Ipy/Ipp < 15.0 | - [4]
20 wherein
A represents a converted amount of the whole
monomer component into'thé polymer at the time of com-
pletion of the particle forming substep (2) as ex-
pressed in term of parts by weight supposing that a

25 weight of an unreacted monomer component, a weight of



t he converted anount of the nononer conponent into the pol ymer and-
a wei ght of the rubbery polyner be 100 parts by weight,

B is expressed by the follow ng fornul a: 5 B=2C
- A wherein C represents a converted anount of the whole

nononer into the polyner at the tinme of conpletion of the particle
size adjusting substep (3) as expressed in ternms of parts by

wei ght supposing that the total of a 10 wei ght of an unreacted

portion of the nmononmer conponent atl} fe tine of the conpl eti on of
the particle size ad- justing substep (3)., the weight of the
converted anount of the nononer conponent into the polyner and the

PO o SRR Bl PoF b uBRoHLE st ingp ket

represents an average par _ cl'es of tl
rubbery pol ymer Zéoi eE'HﬁgOE {B€ght of FhecfﬁﬁbéiyoﬁoﬂﬁméﬁebaaibbC|e
in pm

form ng substep expresse erns of D err]
represents an ave?agespgythgh?heize of the 20 particles of the
rubbery polynmer at the tine o t he conpletion of the particle size
adj usting substep as B is expresesdcbyithéefollofipg) formula: | p1
represents a particle size distribution index of the particles of
the rubbery polyner at the tine of 2B = C =the conpletion of the particle
form ng sub-step, and ' - 16 -

| P2 represents a phereéneCsrepresentsbat Fonverntesd amount of the whole

monomer into the polymer at the time of completion of
the particle size adjusting substep (3) as expressed in
terms of parts by weight supposing that the total of a
10 weight of an unreacted portion of the monomer component
at the time of the completion of the particle size ad-
justing substep (3), the weight of the converted amount
of the monomer component into the polymer and the
we&ght of the rubbery.polymer be 100 parts by weight,
15 ' Dp; represents an average particle size of the
particles of the rubbery polymer at the time of the
completion of the particle forming substep as expressed
in terms of gm,
Dpp represents an average particle size of;the
20 particles of the rubbery polymer at the time of the
completion of the particle size adjusting substep as
expressed in terms of um,
Ip] represents a particle size distribution index
of the particles of the rubbery polymer at the time of

25 the completion of the particle forming sub-step, and



of the particles of the rubbery polynmer at the tine of t he
conpletion of the particle size adjusting sub-step. (h) The
process descri bed above under (g), wherein 5 t he pol ynerization step
i s conducted so that the fol- low ng fornmulas [5] and [6] are
sati sfied: 18 < Aand 0.1 < x < 1.5, ~ and
19.8 < A+B < 45 [ 5] - Derr] <2.0, 10
and 0 <'log(Derr]/Derr]) < 1.0 __1616] (i) The
process described above under (g), wherein . the particle form ng
substep is conducted for a residence tinme of fromO0.5 to 3 hours,
and the particle size adjusting substep is conducted for a
residence 15 ti mep phivebredagfts fd Yardizlld sife oistr Bigticn Oindidp
0.9 tines as. long as the Tesidence tinme of the particle form ng
subst ep. of thé)pdhEiplescss tRacrubpdrgbputymeteat(the wheeeod
the rubbery pol ynmer conprises at |east butadiene units, 20 and a
grafting degree otha stywpretianrgfobhérphrticle sizecagjiugtréngosubketep.
but adi ene parts of the rubbery pol yner in the ABS resin ranges
from55 to 200% (h) The pkocFas gescribedcabeveeclndbsyv4IlndwWhergin
wher ei n t he rubbery pol ynmer conprises at |east two ty%es of . 25
styrene- bl adi encteepeeveesizabRenretep igngopducted so that’ the fol-

S 10WPhy "BOHAAL 48" (8] ®BnbS (E9"4VE" S 58-103L the TolTowing

18 < A and 0.1 < X £ 1.5,

and 19.8 < A+B < 45 [5]
Dp; < 2.0,
10 and 0 < log(Dpy/Dp7) < 1.0 [6]

(1) The process described above under (g), wherein
the particle forming substep is conducted for a
residence time of from 0.5 to 3 hours, and the particle
si%e adjusting substep is éonducted for a residence
15 time which ranges from 0.2 to 2.5 hours and is 0.2 to
0.9 times as long as the residence time of the particle
forming;substep. |
(3J) The process described above under (a), wherein
the rubbefy polymer comprises at least butadiene?units,
20 and a grafting degree of a styrene/acrylonitrile
copolymer on the butadiene parts of the rubbery polymer
in the ABS resin ranges from 55 to 200%. |
(k) The process described above under (a), wherein
the rubbery polymer comprises at least two types of

25 styrene-butadiene copolymers (SBR) R;,R;, and the



formulas [7], [8], [9] and [10] are satisfied: 5 < SV[err]

< 50, 12 < ST[err] < 30 [ 7] 5 < Sv2 50,
25 < ST2 < 50 ' [ 8] 5 3 < ST2-ST[err] <35
[ 9] 1 <Rerr]/RR <9 [ 10]
wherein SV[err] represents a viscosity of a 5 wt.%styrene
solution of the styrene-butadi ene copolyner R err] at 25C 10 as
expressed in terns of centi poises, ST[err] represents a
content of styrene in the styreﬁéjﬂhfadiene copolymer Rlerr] as
expressed in terns of w . % SV2 represents a
viscosity of a 5 w.%styrene 15- sol ution of the styrene-butadi ene-

copol yner R2 at ; : S; £X Fn_fe 0 eptipai ses,
and Zﬁ$fiﬁ%£}%%?%g%n?§e§:%%n?éﬁ?&%?e%tﬁéeéggFné?%e9°i£°W1ng
styrene-but adi encesoRel g7 2 £6) SXP PSafd (1o} hrE Sdtisrieq: . W% 20
(') An ABS resin avail able by a continuous produc- t1on process

i ncluding a step of polsr@rS\lzli RY 50Q0 1paKt STy < 30 by wei ght of apppnormer

conponent, which is conmposed “of a Styrene nononer and an
acrylonitrile nononer o8 9fS\ < 50, 25 mi $Tare sdiereof and a vinyl pgpnoner
copol yneri zable 25 with at | east one of the nononers, in the presence
of 4 5 3 < STp-STy <35 - 18 - [9p 50
parts by wei ght of a rubber ol yner by con- ti nuous bul k and/ or
cont i nuous -sol uti on poI%d%H%Z§2|§n9 [10]

wherein
SV; represents a viscosity of a 5 wt.% styrene
solution of the styrene-butadiene copolymer Ry at 25°C
10 as expressed in terms of centipoises,
ST; represents a content of styrene in the _
styrene-butadiene copolymer Rl'as*éXpressed in terms of
vt. %,
i SV, represents a-viscosity of a 5 wt.% styrene
15 solution of the styrene-butadiene copolymer Ry at 25°C
as expressed in terms of centipoises, and
STé represents a content of styrene in the
styrene~butadiene copolymer R, as expressed in terms of
wt.%. | ~
20 (¢) An ABS resin available by a continuous produc-
tion process including a step of polymerizing 100 parts
by weight of a monomer component, which is composed of
a styrene monomer and an acrylonitrile monomer or of a
mixture theréof and a vinyl monomer copolymerizable

25 with at least one of the monomers, in the presence of 4



to forma polynmer of the nononer conponent as a.con- ti nuous phase
and particles of the rubber polyner as a 5 di spersed phase, wherein:
(1) the polymerization step conprises at |east two substeps, one
being a first-stage substep of form ing particles of the rubbery
pol ymer and the ot her bei ng a second-stage substep of adjusting
the particle 10 sizes of the particles; (2) the
first-stage polynmerization substep as the particle form ng substep
i's conducted in a polyneriza- ti6n1§y§ten1naking use of a plug
flow reactor or a bat ch pol yneri zation reactor, and conducts

pol yneri za- 15 tion at least until the particles of the rubbery

Second- stage pol yier S ot ey Sivias o 8 dBhry polymer by, oh3)) ot

t
second-stage pol ymerization s tep as adj usting
substep increasestfmidils bulk and/NeldHk AEME 61 GELADPETPhe £DPRLISAL

into the polynmer 20 conpared with that in the particle formng
substep and to filkes pobmer Jfhethparmondmsr ofombenenbbes ya pebiyaer
formed in the particle form ng substep; and t he rubbery

pol ymer conpri sestimudwmgphdme cahdmarticles opachea, rubden pokynengasegr ee
of a styrene/acrylonitrile 25 copol yner on the butadiene parts of the
rubbery p& yner dispersed phase, wherein: - 19 -

in the ABS resin ranges from55 to 200% (m,An ABS resin

avai | abl e by the conti ni®usths Rolymerization step comprises at least
two substeps, one being a first;stage substep of form-
ing particles of the rubbery polymer and the other
being a second-stage substep of adjusting the particle
10 sizes of the particles:

(2) the first-stage polymerization substep as the
particle forming substep is conducted in a polymeriza-
tioh system making use of a plug flow reactor or a
bgfch polymerization feacfor; and conducts polymeriza-

15 tion at least until the particles of the rubbery
polymer are formed in the polymerization'mixture;

(3) the second-stage polymerization substep as
the particle size adjusting substep increases a con-
verted amount of the monomer component into thé-%olymer

20 compared with that in the particle forming substep and
makes smaller the particles of the rubbery polymer
formed in the particle forming substep; and

the rubbery polymer comprises at least butadiene
parts, and a grafting degree of a styrene/acrylonitrile

25 copolymer on the butadiene parts of the rubbery polymer



duction process descri bed above under (t), wherein the

pol ynmeri zation step is conducted so that the foll ow ng 5 formula is
sati sfied: ~I[err]/I[err] < 15.0

wherein I[err] represents a particle size distribution index
of the particles of the rubbery polyner at the tinme of 10 t he
conpletion of the particle form ng sub-step, and [[err]
represents a particle size distribution iqggﬁh_ of the particles of
t he rubbery polynmer at the tinme of e conpletion of the particle
si ze adjusting sub-step. (n) An ABS-pol ycarbonate resin
conposition conpris- 15 I ng: (l') 100 parts by wei ght

of a thernoplastignPeh¥-ABS resin £8h§883EkPona88 to 200%. (1) 10 to
500 parts by weight of an ABS resin; wherein 20 1) the

ABS resin (11) is avph)abkr Apsthesphogeaslable by tHesebhbefualsvprorder
(a)-(k), 2) the ABS resin (Il) conprises 5 to 30 wt. % of

t he rubbery pol yn@duaction process des8ribe@oapove undponéil, (Wherein hthe\BS
resin (Il1), 25 t he pol yner conponent (A) being avail able by elimna-
- 20 - polymevizahiohustepcbapoondustéed oset tbabBtheefohlovwing
t hrough extraction of the ABS resin (Il1) at 25C with a 7:3 (by
wei ght) ni%ked sol ferpudba hetHyLisfhed: ket one
' Ipy/Ips < 15.0
wherein
Ip] represents a particle size distribution index
of the particles of the rubbery polymer at the time of
10 the completion of the particle forming sub-step, and
Ipp represents a particle size distribution index
of the particles of the rubbery polymer at the time of
the completion of the particle size adjusting sub-step.
i‘(n) An ABS-polycafbona£e resin composition compris-
15 ing:
(I) 100 parts by weight of a thermoplastic poly-
carbona#e, and
(II) 10 to 500 parts by weight of an ABS resin;
wherein | . :
20 1) the ABS resin (II) is available by the process
described above under (a)-(k),
2) the ABS resin (II) comprises 5 to 30 wt.% of
the rubbery polymer,
3) a polymer component (A) in the ABS resin (II),

25 the polymer component (A) being available by elimina-



and net hanol, conprises 8 to 30 wt. % of an 5 acrylonitrile
conponent, 4) the polyner conponent (A) has a reduced vis-
gosity ([err]/c) of from0.2 to 0.65 dl/g, and 5) the
rubbery polynmer conprises at | east but adi ene parts, and a grafting
degree of a styrene/ 10 acrylonitrile copolynmer on the butadiene
parts of the rubbery polyner in the ABS resin (I1) ranges from 55
to 200% (o) The composjfion described above under
(n), wherein the pol ynmer conponent eA) conprises 10 to 18 15
wt. % of the acrylonitrile conponent and has a reduced . vi scosity of
from0.3 to 0.45 dl/g, and the grafting degree of the

styrene/acrylonitgjbe SPPPAYIBALDPE Ebfponents froMt 8HECABSPREEENOTENE
rubbery polynmer in the ABS resin (I'1) ranges from75 to 200% 20

(p) The conposi ttRPoElEE CékbrsceboNofiNeRe ABS,. resin (II)VWAEr 267 tWikth a

pol ymer conponent (A), the polyner com ponent (A) being avail able
by elimnation of7ins@ybkeight) mixedospbdventsofrmethpr &EbylekRetohel)

t hrough extraction of the ABS resin (Il) at 25Cwith a 7:3 (by

wei ght) 25 and emeslvdneh; cbémpribes &thgl3@evbrd afidanet hanol, has

- 21 - a nunmber average nol ecul ar wei ght [(M)ABS] of from

10, 000 t o %0, 000; aexyllenierale orenpengtween t he nunber aver age

nol ecul ar wei ght [ (M) ABS] of the polymer com )
. 4) the polymer component (A) has a reduced vis-

cosity (nsp/c) of from 0.2 to 0.65 di/g, and
5) the rubbery polymer comprises at least
butadiene parts, and a grafting degree of a styrene/

10 acrylonitrile copolymer on the butadiene parts of the

" rubbery polymer in the ABS resin (II) ranges from 55 to
200%.
" (0) The composition described above under (n),
wﬂérein the polymer cémpoﬁent (A) comprises 10 to 18

15 wt.% of the acrylonitrile component and has a reduced
viscosity of from 0.3 to 0.45 di/g, and the grafting
degree §f the styrene/acrylonitrile copolymer on the
butadiene parts of the rubbery polymer in the ABS resin
(II) ranges from 75 to 200%. :

20 " (p) The compqsition described above under (n),
wherein the polymer compdnent (A), the polymer coﬁ-
ponent (A) being available by elimination of insoluble
components froﬁ the ABS resin (II) through extraction
of the ABS resin (II) at 25%:with a 7:3 (by weight)

25 mixed solvent of methyl ethyl ketone and methanol, has



ponent (A) in the ABS resin (lIl) and a viscosity aver- 5 age

nol ecul ar wei ght [(M)pC] of the thernoplastic pol ycarbonate (1)
i,s represented by the follow ng for- mula [11]: 0.7
< (M/)[err]/(M)ABS < 0.8 [11] . (gq) The
conposition described above under (n), 10 wherein the rubbery pol yner
in the ABS resin (Il) has an average particle size of from0.3 to
3 pm the pol ymeri zati on step Of.IQELABS resin (I1) is conducted
so as to satisfy the follow ng fornula:

[err]/[err] < 0.98 15 wherein [err] represents a
reduced viscosity of the pol yner conponent (A) available at the

time of conpletiog @umber averabBemBakbuihe %El@h&d{g%ﬁh%qub%t 2RoRS
measured at 30[err]C usi ng di net hyl f or mam de ( as a solvent,

and 20 1bgobb tepuesends andcdugedatisfAshipybetwaeni Kheahumber
pol ymer conponent avail able at the tine of conpletion of the
particle form ng averhge asleealaredeigh& [ (Mn)apglsofi the paldgmer com-
This application is based on Applications Nos. 25 HEI - 8- 138453/ 1996,
HEI - 8- 214585/ 1996 poRENt3{A)4386the ABS resin (II) and a viscosity aver--

- 22 - 1996, HEIl -8-236593/ 1996, HEI-8-236594/1996 and |

HEI - 8- 237929/ 1996238k BR@LlREr13Y, weaght A(Yuipcisofi1the, thermoplasgigust 14,

%gggh,h?ggggg{iSépé,gghgﬁgégggﬁkg?’iégggpgggented by tﬁgv%ggigwghgl%gg-in
mula [11]:
0.7 < (MV)pc/(Mn)apg < 0.8 | [11]
(q) The composition described above under (n),

10 wherein the rubbery polymer in the ABS resin (II) has
an average particle size of from 0.3 to 3 um; the
polymerization step of the ABS resin (II) is conducted
so as to satisfy the following formula:

" n1/13 < 0.98

15 wherein

7o represents a reduced viscosity of the polymer

component (A) available at the time of completion of
the particle size adjusting substep as measured at 30°C
using dimethylformamide (DMF) as a solvent, and:

20 n, represents a reduced viscosity of a similar
polymer component available at the time of completion

of the particle forming substep as measured in a

similar manner.

This application is based on Applications Nos.

25 HEI-8-138453/1996, HEI-8-214585/1996, HEI-8-214586/



5 of which are incorporated herein by reference. The

process according to the present invention for the production of
the ABS resin is conducted by conti nuous bul k and/ or conti nuous
sol ution polyneri za- tion. The term "continuous bul k and/or -
continuous 10 sol ution polynerization" as used herein nmeans a

pol ymeri zati on process whi ch conprises continuously feedi ng raw
material s such as nononers to a polyneriza- tion reaction step,
subjecting themto a pol ynerization - 2zreactlon conti nuously taking
the resulting polymer out 15 of the polynerlzatlon reaction step, and
obtai ning the pol ynmer as a product. Such continuous polynerization

is general Iy Ca"fggscoﬁﬁtﬂ§0§§6§9%y&b§8 PREYOBLb38594/1996 anki ON" when a
solvent is used in an anount of greater based on the

pol ymeri zation reagilen28v3boyeoos £20ed May'sOptingeysabghkt 14, 1996,

pol yneri zati on" when a sol vent is used in an amount smaller than
30% (i ncl udi ng 0%ugasedian 1996, Novehbepobyne9péat Nomembart 6pnl1obBt and.
No particularly strict distinction I s however needed between them
in the pNesembernGenilHes. iflodspani ngespectiéavedlyt i theofonkénts
"conti nuous pol ynerization" in the present invention,

- 23 - 5 ofinyhpohyarei tacpspospted bérﬁégaPHeHe§§reE§ﬁtlnuous

pol yneri zation" insofar_as its polynerization ste R cont i nuous
even in a part. The Pr°°E§§bPE°8¥9ﬁﬁ9e§°oF FhEr§F?PEnén¥ﬁﬁﬁﬁﬁP in

the 5 Presgol LRYPLLgUctiSh SR Bhy' KBS 20d:h' 3s8bhYALELE by

continuous bulk and/or continuous solution polymeriza-
tion. The term “"continuous bulk and/or continuous

10 solution polymerization" as used herein means a
polymerization process which comprises continuously
feeding raw materials such as monomers to a polymeriza-
tioh reaction step, subje@ting them to a polymerization
rééction, continuousl&ltaﬁing the resulting polymer out

15 of the polymerization reaction step, and obtaining the
polymer as a product. Such continuous polymerization
is gene#ally called "continuous solution polymeriza-
tion" when a solvent is used in an amount of 30% or
greater based on the polymerization.reactioﬁ mix%ure or

20 "continuous bulk polymerization" when a solvent is used
in an amount smaller than 30% (including.o%) based on
the polymerization reaction mixture. No particularly
strict distinction is however needed between them in
the present invention. Concerﬁing the definition of

25 “continuous polymerization" in the present invention,



specifically styrene, [err]-nmethylstyrene, o-nethylstyrene,

m et hyl st yrene, p-nethyl styrene, hal ogenated styrenes,

t-butyl styrene, vinylxylene and divinyl benzene. Preferred usable
exanpl es include styrene, a-nethyl- 10 "styrene and p-net hyl styrene,
wi th styrene and a-net hyl - styrene being particularly preferred.
They can be used either singly or in conbination.

Usabl e exanpl es of the acrylonitrile nononer cl ude
acrylonitrile, nmethacrylonitrile and a- chlor%) acrylonitrile. O
t hese, acrylonitrile and nethacryl o- n|tr|Ie are particularly
preferred. They can be used either singly or in conbination.

When only a styregg ”g89§ﬁ@raaﬂtaenagh&hqnb@rkb@arded as "ERUIRuoE Used
to provide a nnnone? onponent th wei ght ratio of the styrene

nmonomer to the aCbﬁh?merlzatlon"nhh@b&%r”ﬁ&oﬁté Pl vileeiehdlilon stege ilsr om
90:10 to 50, nore preferably from85:15 to 65: 35.

Illustrative of tbentunmbugoaﬂﬁar1@oaobamtr|zable with at Ieast
one of the styrene nonomer and the 25 acrylonitrile nmononer in the
present invention are Usable examples of the styrene monomer in th24 -

al kyl (nmeth)acryl ate nononers such as net hyl nethacry- | ate, ethyl
met hacryl abe, net byesgotyinventdonylingduge styrene amététéné%¥HM§§HVesr
acryl ate; mal ei m de npngners such as henyl mal ei

n- et hyl phenyl nal éPﬁF&@lcﬁléLYcISGYreye: a-mﬁgkwﬁgygﬁ deoaﬁathylstyrene.

n-ethyl mal ei-m de; éggtﬁ %&%%eg p-methylstyrene, halogenated styrenes,

t-butylstyrene, vinylxylene and divinylbenzene.
Preferred usable examples include styrene, a-methyl-

10 styrene and p-methylstyrene, with styrene and a-methyl-
styrene being particularly preferred. They can be used
either singly or in combination.

Usable examples of the acrylonitrile monomer in-
clude acrylonitrile, methacrylonitrile and a-chloro-

15 acrylonitrile. Of these, acrylonitrile and methacrylo-

| nitrile are particularly preferred. They can be used
either éingly or in combination.
When only a styrene monomer and an acrylonitrile
monomer are used to provide a monomer component;:the

20 weight ratio of the styrene monomer to the acrylo-
nitrile monomer may preferably range from 90:10 to
50:50,_more:preferably from 85:15 to 65:35.

Illustrative of the vinyl monomer copolymerizable
with at least one of the styrene monomer and the

25 acrylonitrile monomer in the present invention are



carboxylic acid derivatives such as mal ei ¢ anhydri de, acrylic acid

and methacrylic acid. These nmononmers can be omtted or can be used
either singly or in conmbina- tion. Use of nethyl nmethacrylate,

n- phenyl mal ei m de or 10 mal ei ¢ anhydride is particularly preferred.
Use of met hyl nethacrylate |leads to an ABS resin with inproved
t.ransparency, use of n-phenyl nal ei m de provides an ABS resin

i nproved in heat resistance, and use of nalelc anhydride results
in an ABS resin with inproved heat 15 2fesi stance and weatherability.
One or nore of these nononers, if necessary, can be enpl oyed
usually in a range of fromO to 50 parts by wei ght per 100 parts

by wei ght,.of, t e hg

'i?ht ratio of iy} p% %@ﬁ%@rﬂggegﬁﬁ?ﬁgﬁggry ich % eQﬁf%?@%@Fac - orrer
enpl oyed here is Tralpee Ve
It is to be notedi$€ai a c +yner nnk?%%’d%%td$ 8@9 élﬂ@ga ﬁ%ﬁ%ﬁe?cr her

than a styrene ”Qﬂ@@@raﬁ@dnaﬁu@%IYé@rylate, maléihidéemononees stenl dsbe
i ncluded in the scope of the term "ABS resin” as used herein.

- 25 - n-phenylh@lednide )| prnéthylphénylnaleipbded nAcybkorub-
bery pol ynmer enployed in the present invention insofar as it
exhi bi ts raubbery Ipexybnileimide rand) heephyinaleinide; and usabterekaﬂples
i ncl ude pol ybut adi ene, isoprene- 5 but adi ene copol yne

st yr ene- but adi enecavpoxykbesacid derivabiyes opehi fe- Eﬁ%ﬁé?eﬂ@hzﬁﬁb@?ners

et hyl ene- pr opyl ene
acrylic ac1d and methacrylic acid. These monomers can

be omitted or can be used either singly or in combina-
tion. Use of methyl methacrylate, n-phenylmaleimide or

10 maleic anhydride is particularly preferred. Use of
methyl methacrylate leads to an ABS resin with improved
transparency, use of n-phenylmaleimide provides an ABS
resin improved in heat.reSistance, and use of maleic
anhydrlde results in an ABS resin with improved heat

15 resistance and weatherability. One or more of these
monomers, if necessary, can be employed dsually'in a
range of from 0 to 50 parts by weight per 100 parts by
weight of the whole monomer component.  The preferred
weight ratio of the styrene monomer to the acrylo-

20 nitrile monomer employed here is the same as that de-
scribed above.

It is to be noted that a copolymer making use of

a monomer other than a styrene monomer and an acrylo-
nitrile monomer should be included in the scope of the

25 term "ABS resin" as used herein.



copol yners, and et hyl ene- propyl ene-di ene copol yners. Preferably,

3 < ST2-ST[err] < 35
SV[err] represent peiyV iptiqdyy edipldyedMin’otie/ ik

S < {¥ piz%q’cu%.%f lqmt%t{l%n is :'meose\ﬂn é)rneit#eS]rub-

styrene-but adi ene .copolymér R err] at 25[err]C 25 as expressed in

terms of centipoi #@S.it exhibits rubbery properties at room temperaturel6 -

ST1 represents a content of styrene in the st yrene- but adi ene
copolyner Rlerr] Isable essaplies tiowaimdsf polybutadieme,%isoprene~-
SV2 represents a viscosity of a 5 w. % styrene 5 solution of the

st yr ene- bubadi ene bt gQipns cRpolyTEsser gtyrene-butadignes gopsdamensy t er s

of centi poi ses, and

10

15

20

25

acrylohitrile-butadiene copolymers, ethylene-propylene
copolymers, and ethylene-propylene~diene copolymers.
Preferably, a copolymer containing butadiene parts,
such as polybutadiene or a styrene-~butadiene copolymer,
is used. The rubbery polymer can be used generally in
a range of from 4 to 50 parts by weight, preferably in
a range of from 4 to 20 parts by weight per 100 parts
by weight of the whole. monomer component employed in
tﬁé polymerization. |

In the present invention, the rubbery polymer may
preferably comprise at least two types of'styrene-
butadieﬁe copolymers (SBR) Rq,R, which satisfy the fol-

loWing formulas [7], [8] and ([9]:

5 < SV; < 50, 12 < S§T; < 30 ; (7]

5 < S8V < 50, 25 < S8Tp < 50 | [8]

3 < ST,-ST; < 35 [9]
wherein

SV] represents a viscosity of a 5 wt.% styrene
solution of the styrene-butadiene copolymer R, at 25°C

as expressed in terms of centipoises,

a
copol yner contai ni ng but adi ene parts, such as pol ybut adi ene or a
st yrene- but adi ene copol yner, 10 is used. The rubbery polyner can be
used generally in a range of from4 to 50 parts by weight,
preferably in a range of from4 to 20 parts by wei ght per 100
parts by wei ght of the whol e..nononer conponent enployed in
~the polynerization. 15 - In the prggent i nvention, the rubbery
pol ymer may preferably conprise at fgast two types of styrene-
but adi ene copol yners (SBR) R err],R2 which satisfy the fol - | owi ng
formulas [7], [8] and [9]: ' 5 < SV[err] <50, 12 < ST1 < 30
[7] 20

ent inventS@rlid¥bfr t he



ST2 represents a content of styrene in the styrene- but adi ene
copolyner R2 as expressed in terns of w.% 10 Bl ock
copolymers are particularly preferred as t hese SBRs, although
they can -be either random copol ynmers or bl ock copolyners. As

these SBRs Rerr],Rerr], It is particularly preferred to use
t-hose sati sfying the following fornulas [12], [13] and [14]: 15
5 < SVl <50, 15 < ST[err] < 30 [ 12] 5 <SV2 <
50, 30 < ST2 < 50 . [13] ~ 26 - 5 <ST2-ST1 < 35

[ 14] The SBRs R1, R2 can be used preferably at an

amount ratio which satisfies the following fornmula 20 [ 15]:

1 <Rerr]/RR <9 YO, referably,
the follow ng formula [?L%l] :represents 2 contef[tégf l_sz[tgrrre]r}wrﬂz ti‘eo

[ 16] styréﬁeabﬁﬁﬁaﬁéﬁédc@?@PﬁhéFnﬁlOéstQﬁpPé§§§3tihnfgfms 67
tion, the above-described two types of styrene-

- 27 - wbug adi ene copol yners (SBRs) are enpl oyed as the rubbery
polymer. This extrenely facilitates the particle size reduction in
the particle size adjusi¥ngepresents a viscositlyeodhyn Bakitng istypess bl e to
obtain an ABS resin hay- 5 ing still better gloss and i npact
strength. 3 solutionmft e styrenerbutadirngcotpolyfiertR, can 25%0 be

obt ai ned by addiqg, in additiop to the above-descri bed
S expressed 1n terms of centipoises, and

ST, represents a content of styrene in the
styrene-butadiene copolymer R, as expressed in terms of
wt.%.

10 ‘Block copolymers are particﬁlarly preferred as
these SBRs, although they can be either random
copolymers or block copolymers. As these SBRs R1/,Ry,
it is particularly preferred to use those satisfying

the following formulas [12], [13] and [14]:

15 5 < $V; <50, 15 < ST| < 30 [12]
5 < SV < 50, 30 < ST, < 50 ' T13]
5 < STp-ST; < 35 ' [14] -

The SBRs Rq,Ry; can be used preferably at an
amount ratio which satisfies the following formuia
20 [15]: '
1 <Ry /Ry <9 [15]
more preferably, the following formula [16]:
1.5 < Rj/Ry < 4 o | [16]
As a preferred embodiment of the present inven-

25 tion, the above-described two types of styrene-



two types of SBRs, 20 w.% or |ess of polybutadiene, an

| sopr ene- but adi ene copol yner, or a styrene-butadiene 10 copol yner,
acrylonitrile-butadi ene copol yner, ethylene- propyl ene copol yner
or ethyl ene-propyl ene-di ene copol ymer other than that described
above. A polynerization initiator can be used in the
present invention. Illustrative preferred polyneriza- 15 tion
initiators usable in the present invention ig;Lyde organic

per oxi des such as benzoyl peroxide, |auroyl per oxi de, t-butyl
per oxypi val ate, t-butyl peroxyben- zoate, t-butyl

peroxyi sobutyrate, t-butyl peroxyoc- toate, cunyl peroxyoctoate,

Lol -brs(L-butyl - PRpediieneZBopolyndrd TsBRSTERRY! cHphaYREAIS. LRECIUBBCLYCY

facilitate | evene I gh gra I ng degreés. More preferre
usabl e exanpl es 'ﬁéh?ﬁérﬁ byhy ks Eﬁt@éﬁé&?ahabglltabébyEhe particle size
peroxyoctoate and 1 bi s(t-butyl - peroxy

tri met hyl cycl ohexgeducthey danthe paetigtecsdkeyadjustiny substepnge of
fromO0.001 to 5.0 parts by weight, preferably

- 28 - therebyamgkionf fitopresiblet to3obtpant anbiBieirgisiin have
preferably in a range of from0.001 to 2.0 parts by wei ght per 100
parts by wei ght ofnghetihdl beksayngloss and impaspomémengibl-oyed in the

pol yneri zati on. 5 An inert organic solvent can be used in_the
pres- ent inveRbrbherusgprdlaxapgvantapers pRELCTS Gan @lso be
solvent i nclude bepzeng, a' By 8881ny) $ACaalitYoR®E4% ke above-described

two types of SBRs, 20 wt.% or less of polybutadiene, an
isoprene~butadiene copolymer, or a styrene-butadiene
10 copolymer, acrylonitrile-butadiéne copolymer, ethylene-
propylene copolymer or ethylene-propylene-diene
copolymer other than that described above.
. A polymerization initiator can be used in the
pr;sent_invention. Illustrative preferred polymeriza-
15 tion initiators usable in the present invention include
organic peroxides such as benzoyl peroxide, lauroyl
peréxidé, t-butyl peroxypivalate, t-butyl peroxyben—
zoate, t-butyl peroxylsobutyrate, t-butyl peroxyoc-
toate, cumyl peroxyoctoate, 1,1-bls(t-butyl-percxy)-
20 3,3,5-trimethylcyclohexane, becadse they faqilitate
achievement of high grafting degrees. More preferred
. usable examples include t-butyl peroxypivalate, t-butyl
peroxyoctoate and 1,1l-bis(t-butyl-peroxy)-3,3,5-
trimethylcyclohexéne. They can be used generally in a

25 range of from 0.001 to 5.0 parts by weight, preferably



acet one, isopropyl benzene and nethyl ethyl ketone, with

et hyl benzene and tol uene being particularly preferred. 10 They can be
used generally in a range of fromO to 50 parts by weight,
preferably in a range of from5 to 40 parts by weight, nore
preferably in a range of from 10 to 30 parts by weight per 100
parts by weight of the whol e nononmer conponent enployed in the

pol ymeri zation. 15 ' In the present invention, various chain
transfer - agents can be used in addi #Pofi to the above-descri bed

I nert organic solvent in order to adjust the nol ecul ar wei ght of
the ABS resin. For exanple, known chem cal subst ances such as

err]-nethylstyre ' - n : 8 .

I[’l- dodecyl ner capt anqq‘a(rj?{dr%ngc% y&ne%todn@ar}:o 3.5 ﬁq%%%%ewae.l%%y L be
used in a range of i . : [ #g¥ parts
by wei ght of '?he preerPaQ:cl\%(lmrg armrr?glr%% %%n%)dg@nq'%edr?ypl%%e%}q t %sl%

pol ymerization. weight per 100Hfadt& By RAEidHY &f AHE RS Hditbmsy t he
first- 25 stage polynerization substep” as used herein neans a

- 29 - chuipginemt rengdlictedalry iid Zadliyader iz aighict ed at | east
until particles of the rubbery polynmer are fornmed in a

pol yneri zabi on ni xt ut e. Amhiinestthshmanisy splafeartaldan e used in o dhisdsed
in a polynerization system making use of a 5 plug flow ]

pol ymeri zati on re&ftodnyientiean.ch Yssble gxamples of the jimenteamganic

al t hough the substep is nqt lLimted to the use of a reactor of any
particul ar type | fodVgntadnclude benzgne; HFHMENS IRV Hthyihenzene,

acetone, isopropylbenzene and methyl ethyl ketone, with
ethylbenzene and toluene being particularly preferred.
10 They can be used generally in a range of from 0 to 50
parts by weight, preferably in a range of from 5 to 40
parts by weight, more preferably in a range of from 10
té 30 parts by weight per 100 parts by weight of the
wﬂble monomer componeﬁt-employed in the polymerization.
15 In the present invention, various chain transfer
agents can be used in addition to the above-described
inert o?ganic solvent in order to adjust the moiecular
weight of the ABS reéin. For example, known chemical
substances such as a-methylstyrene dimer, t-dodeéyl-
20 mercaptan, n-dodecylmercaptan and n-octylmercaptan can
be used. They can be used in a range of from 0.01 to
2.0 parts by weight per 100 parts by weight of the
whole monomer component employed in the polymerization.
The term "particle forming substep as the first-

25 stage polymerization substep" as used herein means a



The term"plug flow reactor” as used herein does 10 - not necessarily
nmean a plug flowin a strict sense. For the particle formng
substep, for exanple, exanples of the plug flow reactor include a
pol ynmeri zati on sys- tem constructed of plural, preferably 3 or
nor e back- m xed stirred tank reactors connected in series and 15
pol ynmeri zati on m xture maki ng use of a tubul ar reactor or tower
reactor having higher plug flow properties t han a back-m xed

stirred tank reactor. In particular, 29 a pol ymeri zation system

maki ng use of 1 to 3, preferab- ly 1 to 2 tubular reactors or
tower reactors divided 20 into plural sections by partition plates

can be PE@SEEE! ¥n U§kTlch pol i zation”$s! BEnbQUEEA' §8C
reference may be had, ?%r n © p%x%ﬂ%?é?atéoﬁigﬁre 9.5 ondp§8e1§é§tin

Koji Saeki and until p&PtiEDebt Eﬁéiﬁuﬁ’ﬁéﬁgﬁoﬁinéﬁ Bracesshea( Ngvy
Pol ymer 25 Production Processes)", Kogyo osakai Publishing Co.,

- 30 - pdlyimeFheatbon aixtudie .t NTkipusibsteponagr prepepapLy abed
herein by reference. When conducting polynerization in the
particle comdudbed sisa epolymehization- syagempoakiegi usei ofi aub- 5
step, a flowtest is carried out, as will be described next,

t hrough a & eact orPI#@ chlow pelymepizafionareagor or a batghepolymerhzaraw
materials, which are used in the ticle forrrinjg.ilﬁubsteg6 and

an outlet for a ﬁ%&?ﬁe¥?§%§°r' algggﬁgh the substep is not ited
the use of a reactor of any particular type insofar as
the claimed conditions are met.
The term "plug flow reactor" as used herein does
10 not necessarily mean a plug flow in a strict sense.
For the particle forming subétep, for example, examples
of the plug flow reactor include a polymerization.sys-
tem constructed of plural, preferably 3 or more back-
mi&ed stirred tank redctorg connected in series and
15 polymerization mixture making use of a tubular reactor
or tower reactor having higher plug flow'froperties
than a péck—mixed stirred tank reactor. 'In particular,
a polymerization system making use of 1 to 3, preferab-
ly 1 to 2 tubular reactors or tower reactors divided
20 into plural sections by partition plates can be
preferably used.
Aé the tower reactor, reference may be had, for
example, to Figure 7.5 on page 185 in Koji Saeki and
Shinzo Omi: "Shin Polymer Seizo Processes (New Polymer

25 Production Processes)", Kogyo Chosakai Publishing Co.,



tion reaction m xture obtained subsequent to the parti- 10 cle .

form ng substep and which is used for the particle form ng substep
between the inlet and the outlet. Plug . flow properties in the
reactor are determned fromthe results of the test.

Descri bed specifically, a solution whose vis- 15 cosity is 10 poises
is fed at a flowrate of F (I/hr) into the reactor and the
solution is drawn at the flow ratezﬂibF (I/hr) fromthe outlet.

The vol une of the reactor is V (1) Fis set equal to V
(F=V) so that the solution is allowed to continuously flowin a

20 steady state. At atinme t[err], the feed solution is in-

stantaneously sw gehed fgea c%ﬁkﬁhtgno@ohﬂﬁgdphﬂlﬁéﬁtibn are incodpdfatiedy
of CJerr] (%9 and having a viscosity of poi ses. A

pol ymeri zati on sygkelinn phirefebnael.i Me t[err] (t[err].is atime
poi nt upon el apsed tinme of 2 hours from 25 t[err]) the color density

becomes (Jerr] (% at twaenucoftiucting polymerization in the particle

- 31 - [(Cerr]/Cerr])> 0.9] is preferred for use in the
particle folrmimgngubsittepepsi thehd ipstsetagen podymer izak iome spbes -
ent invention, polynerization which satisfy these con- ditions is
defi ned as5"plug Stew, pel yikowi testods saaried sut, as widdobeefsseyddetor
the plug flow polynerization is defined as a ".plug flow reactor".

Incidental ly, a phe¥t, thr°ughfPoWeP€§€FbWhéGHp&§e@18Wﬁﬁq9rHFtPeécFﬁﬁg i s
AT AL R RIR PG T L L S
ticle forming substep, and an outlet for a polymeriza-
tion reaction mixture obtained subsequent to the parti-
10 cle forming substep and which is used for the particle
forming substep between the inlet and the outlet. Plug
flow properties in the reactor are determined from the
results of the test.

' Described specifically, a solution whose vis-

15 cosity is 10 poises is fed at a flow rate of F (¢/hr)
into the reactor and the solution is drawn at the flow
rate of F (¢/hr) from the outlet. The volume of the
reactor.is V (¢). Here, F is set equal to V (F=V) so
that the solution is allowed to continuously flo@ in a

20 steady state. At a time t;, the feed solution is in-
stantaneously switched to a solution colored in red at
a density of Cy (%) and having a viscosity of 10
poises. A polymerization system in which at a time t;

(t3 is a time point upon elapsed time of 2 hours from

25 tp), the color density becomes C; (%) at the outlet



10 In the particle form ng substep of the present

I nvention, the substep that a pol yner of the nononer conponent
f.orms a continuous phase and particles of the rubbery pol yners
form a di spersed phase neans a substep generally called a "phase
inversion", that is, a sub- 15 step in which, as the polynerization
proceeds further and the amount of the polymer of the nmononer
conmponent increases, the rubbery polymer as a continuous phase in
t he feed undergoes phase separation and i S Hénce con- verted into
rubber particles even under weak shear 20 force of ordinary stirring.
In each of the first -and second stages of the pol yneri zati on step,

namely, each of t iﬁ?&ﬂiﬂﬁbf‘&é“preferred £ IEQQS%EQE§%§%§P§%8§%tiC|e

si ze adjusting substep, reactors can be use sired
provi de:j that 2%ormind sukdtadprech miﬂﬂ'%@rﬂﬁ@ﬁtio%ncﬁn t¥e pres-
articul ar - -
Finitation IS i nmeEostedrorerdtiomundelymdrizaciod Wich satisfﬁ)these|ébﬁhe
particle form ng substep, the particles of the rubbery polyner are
formed in the polditdnmtisodefined as Yysiveym fiow Paoiyémw zpeion ) candagt or .
The particle 5 si ze adjusting substep can increase the converted
amount of 3t he noﬁ@ﬁﬂtqynﬁﬂﬂiﬂﬂeq o thhe pluygeilayorpolymerization ebls wi t h
that in the particle fornin%%qubstep' and : nor eover, can further
reduce the parti Q&REMGE @ & (pLug flow reaqtqyd).ynekncidentakiyi @@ aelug

having been forn%&&dquy%tor composed of plural reactors is preferred,

although the plug flow reactor may be composed of ei-
ther a single reactor or such plural reactors.

10 In the particle forming substep of the present
invention, the substep that a-polymer of the monomer
component forms a continuous phase and particles of the
rﬁbbery polymers form a dispersed phase means a substep
géaerally called a "phase inversion“, that is, a sub-

15 step in which, as the polymerization proceeds further
and the amount of the polymer of the monomer component
increasés, the rubbefy'polymer as a continuous phase in
the feed undergoes phase separation and is hence con-
verted into rubber particles even under weak she;r

20 force of ordinary stirring.

In each of the first and second stages of the
polYme:ization step, namely, each of the particle form-
ing substep and the particle size adjusting substep,
reactors can be used as many as desired provided that

25 the claimed conditions are met. Hence, no particular



10 particle form ng substep, and can also control the par-

ticle size distribution of such particles. To reduce the
rubber particle size in the parti- cle size adjusting substep, it
i's desired to conduct the polynerization in the particle size
adj usting sub- 15 step to satisfy the following fornmula [1]:
B/A = x [1] and al so the
following formula [2], preferably [5] and nost preferably [17]:
16 < Aand 0.1 < x, and 17.6 < A+B < 50 2032 ~ |

....... , [ 2] 18 < Aand 0.1 < x < 1.5, and 19.8 < A+B < 45
{5]] 20 < Aand 0.1 <x < 1.2, and 22 < AtB < 44

17 25 . sent vert a t
s LiphshERoRS L8, tufesdd! & s D
pletion of the particl exLOEanga%tié&epbemaR@ Eﬁﬁgeab, the partiGi@a! ogn
as expressed in termof parts by wei ght sup- posing that the tota
of a weight of antHErﬁﬁﬁbéﬂypﬁbiyme5 are fbirfAiBa0int khebollymeRica®ion
conponent, a wei ght of converted amount of the nononer
conponent into th§ystem by upthgmeheasgeeifidicgibactorhe Mhiebpayticlemer be
100 parts by weight, and B is expressed by the

fol | owi ng $ornul asizé&0adjusting substep can incrpaseCtheAconverted
amount of the monomer component into the polymer com-
pared with that in the particle forming substep, and
moreover, can further reduce the particles of the rub-
ber polymer, said particles having been formed in the
10 particle forming substep, and can also control the par-
ticle size distribution of such particles.

To reduce the rubber particle size in the parti-
cle size adjusting substep, it is desired to conduct
tﬁé polymerization in:the‘particle size adjusting sub-

15 step to satisfy the following formula ([1]:

B/A = X ' ©[1]
and also the following formula [2], preferably [5] and
most preferably (17]: |

16 < A and 0.1 < X, and 17.6 5_A+B < 50

20 i ieeee . [2]

18 < A and 0.1 < Xx < 1.5, and 19.8 < A+B < 45

e [5]
20 < A and 0.1 < x < 1.2, and 22 < MB < 44
........ [17]

25 A represents a converted amount of the whole



wherein C represents a converted anount of the whole nononer into
the polyner at the tinme of conpletion of the particle size

adj usting substep as expressed in terms of parts by wei ght
supposing that the total of a 15 wei ght of an unreacted portion of

t he nmononer conponent at the time of the conpletion of the
particle size ad- justing substep, the weight of the converted
anount of t he nononer conponent int 3the pol ymer and the wei ght
of the rubbery polymer be 100 parts by weight> ~ 20 Ais
preferably 16 or greater, nore preferably 18 or greater, and stil
nore preferably 20 or greater. A of 16 or greater nakes it

possible to form fnahaﬁ.rerp%mponent mtbl f&h@spbmyha% AR thel @ihe" BeNGon-
substep and al so to pro- de a nol di ng of reduced unevenness in

gloss. 25 pletidhe afAtheBpa&tialer £oFRLhGr subdiRRer ipatheCpeasane
- 34 - al lowed to renmai n honbgeneous in size, leading to a

nol di ng of reducednueatdéoncas expgessed Whetefm+oB parts by weitht6sap-
greater, rubber particles can be fornmed in the particle formng
substep, al so | eagPsgngothatokiengoshl 6f a weightcod ancusmeastednpgiress.
In the present invention, x is preferably at | east 0.1 but at nost
2.1, with a rangetépnfpén#belwhele m°n°mer1°2mﬁépﬁgtwoPewﬁﬁgh§rP@dtbﬁd a
range of fromO0.1 to being still nore Freferred of 0.1 or

greater 10 ﬁ@Pﬁ?FEeQ pRPENE efsthe peRERErofO R°Pﬁ€tpéPFPcFBeS|ze
polymer and a weight of the rubbery polymer be 100

parts by weight, and
B is expressed by the following formula:

10 | B=C-A
wherein C represeﬁts a converted amount of the whole
monomer into the polymer at the time of completion of
the particle size adjustlng substep as expressed in
terms of parts by welght supposing that the total of a

15 weight of an unreacted portion of the monomer component

| at the time of the completion of the particle size ad-
justing substep, the weight of the converted amount of
the monomer component into the polymer and the weight
of the rubbery polymer be 100 parts by weight. -

20 A is preferably 16 or greater, more preferably 18
or greater, and still more preferably 20 or greater. A
of 16 or greater makes it possible to form rubber par-
ticles in the particle forming substep and also to pro-
vide a molding of reduced unevenness in gloss.

25 - When A + B is 50 or smaller, rubber particles are



adj usting substep, leading to a nolding of reduced un- evenness in
gloss. Further, x of 2.1 or smaller rubber particles are all owed
to remai n honvgeneous in ‘size. ' The smal| particles fornmed in
the particle form 15 i ng substep are snmoothly rendered still smaller
in the particle size adjusting substep. If the average parti -

cle size Dpl at the tinme of conpletion of the particle form ng
substep is 2 pmor smaller, a further particle size reduction is
feasible in the particle size adjust- 20~ 34 Ting substep. It is
therefore possible to maintain the honogenei ty of the rubber
particle sizes. Wen the ABS resin is used by itself for the

ducti f - LRg, f 2
St ter, " * "BhToued, o rappi niRoqglRoRETER B1ERNT EREATRLY LT P O
the lower limt Oﬁofﬁgg%L?fa¥eBﬁEE3rﬁﬂé¥eﬂﬁe?sziﬂnhﬂbss. When A + B is

- 35 - gr n addition, the average

particle size DplifDg 8p greater, ral¥Bé2dpapeitlékecahzBeDE6tmbdofint BRe
rubber particles at time of conpletion of the particle size

adj usti ng sub- particlét epriiigpsabetapl yatadi ségdangetat aonshapnghet t he
| ogarithm of the ratio of Dierr] to Derr] [log(Derr]/Dierr])] is

greater thean 0 butredutedrunéevennhbas 2n gilesskably greater than O
but not greater .than 1, nore preferably greater than O but not
greater than 0.9. Wen InOthe presgpb énvenbiens]¥ i8 prefesablyeat the

rubber particles are not excessively reduced in %article size and
are hence least 0.1 but at most 2.1, with a range of from 0.1 to

1.2 being more preferred and a range of from 0.1 to 0.7
' being still more preferred. X of 0.1 or greater

10 pernits a particle size reduction in the particle size
adjusting substep, leading to a molding of reduced un-
evenness in gloss. Further, X of 2.1 or smaller rubber
pérticles are allowed to remain homogeneous in size.

) The small partiéies formed in the particle form-

15 ing substep are smoothly rendered still smaller in the
particle size adjusting substep. If the average parti-
cle size Dp; at the time of completion of the particle
forming substep is 2 um or smaller, a further particle
size reduction is feasible in the particle size'%djust-

20 ing substep. It is.therefore possible to maintain the
homogeneity of the rubber particle sizes. When the ABS
resin is used by itself for the production of a mold-
ing, Dp; may therefore preferably be 2 um or smaller,

more preferably 1.4 um or smaller. On the other hand,

25 the lower limit of Dpj may preferably be 0.2 gm or



allowed to maintain the honogeneity. On the other hand,
log(D[{err]/Derr]) of O or smaller nmeans D err] greater t han
Dlerr], leading to a reduction in gloss. 15 Measur enent s of
Dierr] and Derr] as referred to herein are conducted as will be
descri bed next. The rubber particles in the polynerization
reaction mxture at the time of conpletion of each of the particle
form ng sub- step and the particle size adjusting substep are
united 20 - t oget her because the polyd%r? ation degree is stil

low. It is therefore inpossible to neasure their par- ticle sizes
in such a united form Accordingly, the pol yneri zati on reaction
mxture is dilutegrghtBythe same wei ght of an AS solution which is
formed of a 25 styrene-acrylonitrile copolymer and a m xed sol vent

- 36 - (styrencaaai¥ief,t theCavaragebyparRighe) siBeafp AMilan
twice as much as the styrene-acrylonitrile copolynmer by melgﬁ?,
and the thus-dil uhedraget pastislaubjieet Bﬁl%tdf the rubbd¥eqartRAdEHt at
100[err]C for 10 hours to solidify the pol ynmeri zati on reaction

m xture. The restineéngfreempletion of thenpartgciphsdzbyathastlihgaktbr

sectioni ng techni que, and the major dianeters and mnor dianeters
of 1,000 t® stepmapoprefevabpyr satiefyi a radahionshipphhatetheasured.
Wth respect to each of the rubber particles so 10 neasured, the

arithmetic mean oF°9REiRERPL FReetrakianaf Dp; to Dpgi hdeadPpyidpe) 1i és

recorded as its particle size D.. The _
Rgreater Eﬁan g)bug not greater than 2, preferably

greater thaﬂ 0 but not greater than 1, more preferably
greater than 0 but not greater than 0.9. When

10 log(Dpi/Dpp) is 2 or smaller, the rubber particles are
not excessiﬁely reduced in particle size and are hence
allowed to maintain. the homogeneity. On the other
héna, log(Dpl/Dpé) of 0 or smaller means Dp, greater
tﬁén Dp1, leading to a redﬁction in gloss.

15 Measurements of DPi and Dpy as referred to herein
are conducted as will be described next. The rubber
particlés in the polymerization reaction mixture at the
time of completion of each of the particle forming sub-
step and the particle size adjusting substep aré:united

20 together because the polymerization degree is still
low. It is therefore impossible to measure their par-
ticle sizes in such a united form. Accordingly, the
polymerization reaction mixture is diluted with the
same weight of an AS solution which is formed of a

25 styrene-acrylonitrile copolymer and a mixed solvent



aver age rubber particle size is then determ ned. by aver agi ng such

arithnetic neans in accordance with the followng formula [18]:

15 Aver age rubber particle size = [err]nD4/[err]nD3 (18]
wherein n stands for the nunber of rubber particles havi ng a
particle size D ' The ratio of a particle size distribution

I ndex I pl, which is an index of the honbgeneity of particles 20
of the rubbery polyner at the tine of conpletion of the particle
form ng substep, to a particle size distribd® ~ tion index I[err] at
the tine of conpletion of the parti- cl e size adjusting substep,
that is, I[err]/I[err] may be 15.0 or smaller, preferably 12.0 or

O e P E8EPbenéracrylohfUFLILENs/1 ] 6] hELERES] 1R7 al®allothe

smal | er advant age 37 -

provides a nol di ng, pleredugs uggg@gfeééY%g??Lgéfylonitrileaﬁgp?%y§g§1L§r|y

to the determ nation of err|[ an err err err|] as

used herein are dgifgRt Nesgh@stREPERSSSdi Pited mixturéhesf shbgettaaf eeml a
[19]: 5 Particle size distribution index

= ([err] nD4/ [err]méh/€teithend/ &O0L00°C for 10 hdulkd to solidify the
Further, Derr], Dierr], I[err] and I[err] in the present in-
vention ca be comblyhéeilzélyionnréacyichemixtweet edThe resultingunmesdh t he
nmononer conponent into the polymer within 10 " the clainmed range by
usi ng the specifitsreberegraphed by the yltrathbnysegtignaggategbeiane,
rubber, although no_con- . . ventional process _was able tq contro
them It is the and the major diameters and minor diameters of 1,000 to
2,000 rubber particles in the micrograph are measured.
With respect to each of the rubber particles so
10 measured, the arithmetic mean of its major diameter and
minor diameter is recorded as its particle size D. The
average rubber particle size is then determined by
a?efaging such arithmetic means in accordance with the
v - '
following formula [18]:
15 Average rubber particle size = nD4/2nD3 (18]
wherein n stands for the number of rubber particles
having a particle size D.
The ratio of a particle size distribution index
Ipl,'which is an index of the homogeneity of parficles
20 of the rubbery polymer at the time of completion of the
particle forming substep, to a particle size distribu-
tion index Ipy at the time of completion of the parti-
cle size adjusting substep, that is, Ipj/Ips may be 15.0

or smaller, preferably 12.0 or smaller in the present

25 invention. Ipj/Ipp of 15.0 or smaller advantageously



greatest feature of the present .invention that upon production of

a nol di ng, unevenness in gloss can be 15 reduced relying upon the
honogenei ty of rubber parti- cl es. : The
pol ymeri zation tenperature in the process of the present invention
may range preferably from50 to - 180[err]C, nore preferably from 80
to 140C. The residence 20 time in the particle size adjusting substep
may range preferably from0.2 to 3_hours, nore preferably from
0.5 to 2.5 hours and may al so be preferably3d. 2 to 0.9 tines, nore
- preferably 0.4 to 0.9 tines as short as the residence tinme in the
particle form ng substep. 25 The particle size adjusting

substep i s gener % : . : = 38 -
Zﬁ gvkdes admoldln%dof rﬁduced unev%gness in gl?ﬁfé

conduct ed usi ng ck-mxed stirr tank reactor.

back-m xed stirred tankg{gftiPly €oCER¥CAELEPRInation of §§i&ﬁﬁﬂ0%§9kl
reactor used in the polynerization of a nonomner anponen co sed

primarily of a Styh@nep,Sas usedDREP@inCabebgetisehlinaddapaskpeessedybgt rong
shear force is"not required. The particle size adjusting

substep in the prelsenfolhowimgofioembhlai {391t fferent particle size
adj usting effects depending on the . __polynerization conditions, the
rubbery pdyner and theParbicle sizeedistthibutibderin@deXymer is gathered to

be forned into smaller partigles fromi chgmcal or physica
relationship with the pol ymer for fERDTAERES famD ¢=n0<) [19]

Further, Dpj, Dpp, Ipj and .Ip, in the present in-
vention can be controlled by limiting the converted
amount of the monomer component into the polymer within

10 the claimed range by using the specific reactor and
preférably by using a specific rubber, although no con-
ventional process was able to control them. It is the
gteétest feature of the present invention that upon
praduction of a moldiﬁd, uﬁevenness in gloss can be

15 reduced relying upon the homogeneity of rubber parti-
cles.

~The polymerization temperature in the process of
the present invention may rangé preferably from 50 to
18mc; more preferably from 80 to 140°C. The res&dence

20 time in the particle size adjusting substep may range
preferably from 0.2 to 3 hours, more preferably from
0.5 to 2.5 hours and may also be preferably 0.2 to 0.9
times, more preferably 0.4 to 0.9 times as short as the
residence time in the particle forming substep.

25 The particle size adjusting substep is generally



formng step, and is not. considered to be forned into smal | er

particles by shear force. 15 As a still further preferred
enbodi ment of the present invention, it is preferred to conduct
the pol ynmeri zation step so that [err] becomes 0.98 or

smal ler, preferably 0.96 or smaller, nore preferably 0.94 or
smaller. Here, [err] represents a reduced vis- 20 cosity of a
25[err] C extract of a styrene-base copol ymner froma polynerization
m xture, which is avail able at t e 38 e of conpl etion of the
particle form ng substep, ina 7:3 (by weight) m xed sol vent of

net hyl et hyl ket one (MEK) and net hanol (MeOH) as neasured at

30[err]C 25 cgﬁhﬂgtghgﬁgmngQrggggdﬁ1§E§F§t§§r dsggxﬁngeaéggr[ergg

- 39 - represe reduc viscosity of a simlar extract

froma pol ymeri zagj,9g Hhékuﬁﬁxéaaéhﬁﬁkgdaﬁahﬁeréhﬁﬁoﬁf a conventi6f#p! etion
of the particle size adjusting substep as neasured in a simlar

manner. The | ower gtij #rbdotahRl fhactdr usedcén tReOpblynkthioughonoos a
particular Iimt is inposed t her eon. The :

measur enents of thenoméucedmpbrensi tompofedr primarily ofisauséyrenet he
present invention are conducted as wll be described next. The
pol ymeri zasi on r emohbmerncanube used, andapartébuéaaﬂYtﬁ§rpngesbﬁar
conpl eti on of each substep is di ssolved at _25C.in a 7:3 (by

wei ght) nixed sol feneeofis not requNERdandTNBCPPr?H€1Pe§&FFaﬁPJH? Bfe is

rocessed by a centrjfugator to renD t he t he styrene-
P Y substep gn the present inven gon ex B %feren% y

particle size adjusting effects depending on the
polymerization conditions, the rubbery polymer and the

10 like. The rubbery polymer is gathered to be formed
into smaller particles from its chemical or physical-
relationship with the polymer formed in the particle
forming step, and is not considered to be formed into
sﬁgller particles by shear force.

15 As a still further preferred embodiment of the
present invention, it is preferred to conduct the
polymerization step so that 5,/75 becomes 0.98 or
smaller, prefgrably 0.96 or smaller, more preferably
0.94 or smaller. Here, 57 represents a reduced Qis-

20 cosity of a 25°C extract of a styrene-base copolymer
from a polymerization mixture, which is available at
the time of completion of the particle forming substep,
in a 7:3 (by weight) mixed solvent of methyl ethyl
ketone (MEK) and methanol (MeOH) as measured at 30°C

25 using dimethylformamide (DMF) as a solvent, and 7,



based polyner grafted on the rubber. Fromthe remain- 15 I ng

solution, the styrene-base pol yner which has not been on the
riubber is collected. Using DM as a sol - vent, its reduced
viscosity is determned at 30[err]C by . sol ution visconetry. _
Further, [err] can be controlled in the present 20 i nvention by using
a plug flow reactor for the first- stage pol yneri zation substep
and setting the conversion rates of the respective substeps within
particul ar ranges. According to the®onhventional art, [err] takes
a value of 1 or greater. It is the greatest feature of 25 this

enbodi nent that the weld strength can be irprode

- 40 - y.b o] er.r

I nci dental |y, t he® t ?ﬁ%kat% # ¥e&ﬁ§8§ ﬂ goﬁggy b shpifar, eﬁtﬁécghaped

mark which is forfFQmOE ﬁoﬂ?ﬁgfﬂgatlon mlxtgfg Egaiﬂ ﬁBlgﬁttggS bogdlng

at a nerging place two or nore en re
di vi ded wi thin completiloﬂléf”’@ﬁﬂ aﬁaf&msrsyﬂenaaﬁﬁge%hg sﬁBs’i:Eﬁ HE' di ng.
It is also called a "weld Tine The term "wel tr

as used herein i mésatesdt b 4asihdVYarehghhetrPahe lower 11ﬁ§ee89t#3792the
weld. 10 Each nol ding of the ABS resin produced by the

process of5the presmnibeiOventabbhosghrnei gedtictbasi Jimit is impBkédcantly
i mproved weld strength while presenting a- hi gher gl oss val ue than

t hose avail abl e f?@ﬁﬁ?ﬂﬁkre5|ns

The measurements of the reduced viscosities n1:M2
as used in the present invention are conducted as will
be described next. The polymerization reaction mixture

10 available at the time of completién of each substep is
dissolved at 25°C in a 7:3 (by weight) mixed solvent of
MEK and MeOH. The resultant mixture is processed by a
centrlfugator to remove the rubber and the styrene-
based polymer grafted on the rubber. From the remain-

15 ing solution, the styrene-base polymer which has not
been on the rubber is collected. Using DMF as a sol-
vent, iﬁs reduced viscosity is determined at 30°C by
solution viscometry.

Further, n,/n5 can be controlled in the présent

20 invention by using a plug flow reactor for the first-
stage polymerization substep and setting the conversion
rates of the respective substeps within particular
ranges. According to the conventional art, n1/n, takes
a value of 1 or greater. It is the greatest feature of

25 this embodiment that the weld strength can be improved



produced by the conventional processes. The gloss of 15 an ABS resin
generally drops as its inpact resistance I's made higher. It has
not been el uci dated why the present invention has brought about
such significantly i nproved wel d strength while maintaining a high
gl oss. This may however be attributed probably to a substan- 20
tial reduction in the nunber of non-honbgeneous parti - cl es which
exi st while the honogeneity of rubber is | ow.

Further, the very high honogeneity of the TubBer particles in the
present invention is estimated to have 25 |l ed to the significant

| nprovenent in the weld strength

- 41 - 119 1 | QG t £ The ABS resin according
to the present insg%%F%% @DH? ei%?ﬁﬂﬁ%ha ugaé?zusual nmol di ng

condi tions. Al though notrpncidentally,Nitdiddad i "R 1ld"Madse hsde tidreadl | Y,
nol ding i s gener- 5 ally effected at a nolding tenperature of from

about 20ebps? 40 1de-Shaped aiariX whilebtis? fdrined 20C aa niblatingy

nol d tenperature of from about 40 to 60C, preferably about 45 to
55C. dueThe ARSompdierteo fumimed Hondimg atiowe magrimdoed ackd
process can provide a nol di ng which has excell ent physi ca

properti esd nanel yhephitsle jor moxe dflowsewdha molten resdds Qiviglegs withn a
hi gh gloss uniformy and has been i mproved in inmpact strength,
especial ly in wel @ die mergesitogether upen fogmaddion of her axdddnget r difel v

usef ul .
is also called a "weld line". The term "weld strength"

as used herein indicates the falling weight impact
strength at the weld.

10 ' Each molding of the ABS resin produced by the
process of the present invention is provided with sig-
nificantly improved weld strength while presenting a
higher gloss value than those available from ABS resins
pébduced by the convehfionai processes. The gloss of

15 an ABS resin generally drops as its impact resistance
is made higher. It has not been elucidated why the |
present invention has brought about such significantly
improved weld strength while maintaining a high gloss.
This may however be attributed probably to a suﬁétan—

20 tial reduction in the number of non-homogeneous parti-
cles which exist while the homogeneity of rubber is
low.

Further, the very high homogeneity of the rubber
particles in the present invention is estimated to have

25 led to the significant improvement in the weld strength



15 fromthe industrial standpoint. Further, the ABS
resin according to the present I nvention can be bl ended especially
with a polycar- bonate, thereby providing an ABS-pol ycarbonate
resin conposi tion with excellent physical properties. The 20
ABS resin is therefore extrenely useful as a bl ending _ resin for

pol ycar bonat es. Nanmel y, the present invention also provides
an ABS- pol ycar bonat e resin conposi tion conprising: _

(1) 100 parts by weight of a thernoplastic ﬁﬁ1y- 25 carbonate, and

- 42 - (I'l) 10 to 500 parts by weight of an ABS resin

wher ei n 1) the ABS resin (Il) is available by any one of

the above-descri hefl ehecRSB@®Enga) to (Kk), 5 2) the ABS resin
(I'l') conmprises 5 to 30 wt. % of t he rubbery pol ymer,

3) a pol ymer conponent TH$ ABS tesHBadESiding 8o the presesti fnPOh¥IBE
conponent (A) being available by elimna- . tion of insoluble
conponents from tie wERledsumidt [YsudD moldindiresigli tkonact i ADtRSudih endBS
resin (I1) at 25[err]C with a . 7:3 (py.melght) m xed sol vent of
met hyl ethyl ketoHetended to kandlimited pecifirakly, Snold g wis %Ggekesn

acrylonitrile conponent : 4) the pol yner conmponent (A) has a
reduced vis- 1lly effected at a molding temperature of from about

200 to 240°C, preferably. about 210 to 220°C and at a
mold temperature of from about 40 to 60°C, preferably
about 45 to 55°C.
The ABS resin obtained by the above-described
10 process can provide a molding which has excellent
physical properties, namely, which is free of uneven-
ness in gloss, has a high gloss uniformly and has been
i@proved in imbact strength, especially in weld
.sf;ength. The ABS resin ié therefore extremely useful
15 from the industrial standpoint.
Further, the ABS resin according to the present
inventién can be blended especially with a polycar-
bonate, thereby providing an ABS-polycarbonate resin .
compositioh with excellent physical properties.vahe
20 ABS resin is therefore extremely useful as a blending
resin for polycarbonates.
Namely, the present invention also provides an .
ABS-polycarbonate resin composition comprising:
(I) 100 parts by weight of a thermoplastic poly-

25 carbonate, and



15 . cosity [err] of from0.2 to 0.65 dl/g, and 5) the

rubbery pol yner conprises at | east but adi ene parts, and a grafting
degree of a styrene/ acrylonitrile copolyner. on the butadi ene
parts of the rubbery polynmer in the ABS resin (I1) ranges from 55
to 20 200% preferably from75 to 200% nore preferably from

95 to 200% Il1lustrative of the thernoplastic polycarbonate
in the present invention are aromatic pol ycarbonates, al i phatic

pol ycar bonates, and aliphatic-aromatic 25 42 ~ pol ycarbonates. These
pol ycar bonat es can be produced -
43 - by known processes such as phosgenation or ester inter-

change or are avail abl R e t Y pgenal ahley ABS e
pol ynmers and copolyneerg? %Ps§ﬁ2§§ﬁs?a?§% gg_ﬁﬁlah Ofaﬁgle?s Q%k&ﬂ,

2, 2- bi s(4- oxyphenyhbakkgnes such as bi sphenol A, 5 bi s(4- oxyphenyl)
et hers, bis(4-oxyphenyl)sulfones, ' bi s(4- oxyphenyl) sul fides and

bi s(4-oxyphenyl) sul- 1) the hesi #esinDgpendiedagailadlepplyi aalyi ohe of

pur pose, pol ymers nmaki ng use of hal ogen-substituted bisphenols

may al so be incl ughe. abde-described Peropassiesul(a) tiom(kat,ion is inposed on
t he nol ecul ar wei ghts of these pol ycarbonates, and those

havi ng wei §ht average nB)etheaABeirgsin (W) cbmprdses 5 to 305wi0B ©of

100, 000 can be preferabl¥ used. The above pol ycar bonat e resi ns can
be used either si&jpyrybbexy polymer,

3) a polymer component (A) in the ABS resin (II),
said polymer component (A) being available by elimina-
tion of insolublé components from the ABS resin (II)

10 through extraction of the ABS resin (II) at 25°C with a
7:3 (by weight) mixed solvent of methyl ethyl ketone
and methanol, comprises 8 to 30 wt.% of an
acrylonitrile component, -

’ 4) the polymer compénent (A) has a reduced vis-

15 cosity (nsp/c) of from 0.2 to 0.65 di¢/g, and

5) the rubbery polymer comprises at least
butadiene parts, and a grafting degree of a styrene/
acrylonitrile copolymer on the butadiene parts of the
rubbery polymer in the ABS resin (II) ranges fréﬁ 55 to

20 200%, preferably from 75 to 200%, more preferably from
95 to 200%.

Illustrative of the thermoplastic polycarbonate
in the present invention are aromatic pocharbonates,
aliphatic polycarbonates, and aliphatic-aromatic

25 polycarbonates. These polycarbonates can be produced



- 15 - conbi nat i on. In the present invention, the reduced

viscosity of the polyner conponent (A) available by elimnation

of insoluble conponents fromthe ABS resin, which is to be bl ended
wi th the polycarbonate, through extraction 20 - of the ABS resin at
25[err]Cwth a 7:3 (by weight) m xed sol vent of nethyl ethyl

ket one and nethanol is criti- cal . The reduced viscosity of the
ABS resin, whichis to be blended in the polycarbonate in
accordance with t he present invenU4%1 usually falls within a

| ower 25 range than that of an ABS resin to be used by itself.

- 44 - The reduced viscosity can be from0.2 to 0.65 dl/g,

preferably from 0,254 rgéégs Qnéﬁcﬂrﬁgebﬁgé eﬁé@ﬁbn or esteP $nterl. 45
Fhan >3

dl/g. A reduced vi /g is not preferred,
because such a |0&héﬁgécsﬁ aré avallabiéoéhtfhéeﬁdﬁkbﬁ a gHbygt gaheghlly

reduction in inpact strength. On the other hand, a reduced
viscosity high- include pblynepsOand dbbglyﬁeﬁstoﬁrbﬁsphedo&suhfbrbexause
such a high reduced viscosity |leads to a reduction in

fluidity, a reducampbejn2j2phis (4eokypheoylinlikanes such0as bisphenol A,
deterioration in hue. In the present invention, the
acrylonitr$l e conbis(4-oxyphenydht etbarsi nbdsi(A- Pﬁﬁpbépykéﬁuéﬁﬁﬁgﬁent (A
in the ABS resin (I1) may be from8 to 30 w. greferab

from 10 to 23-wt .bdsférexppheryad uilfidesoans Ees\%‘%‘YP enyl) sul-

foxides. Dependlng on the application purpose,
polymers making use of halogen-substituted bisphenols
may also be included.

10 No particular limitation is imposed on the
molecular weights of these polycarbonates, and those

'having weight average molecular weights (Mw) of from

5;0b0 to 100,000 can be preferably used. The above
po&ycarbonate reeins éen be used either singly or in

15 coﬁbination.

In the present invention, the reduced viscosity
of the ﬁolymer component (A) available by elimination
of insoluble components from the ABS resin, which is to
be blended with the polycarbonate, through extra;tion

20 of the ABS resin at 25°C with a 7:3 (by weight) mixed
solvent of methyl ethyl ketone and methanol is criti-
cal. The reduced viscosity of the ABS resin, which is
to be blended in the polycarbonate in accordance with
the present invention, usually falls within a lower

25 range than that of an ABS resin to be used by itself.



15 When bl ended with the pol ycarbonate, a content of

the acrylonitrile conponent in the polynmer (A), which Is 30 wt. %
or |ower, can provide a resin conposition whi ch exhibits
sufficient melt fluidity and permts a good nol ding cycle. A
‘content of 8 wt.%or higher pro- 20 vides a conposition having good
i mpact strength. Desirably, the ABS resin (I1) in the
present in- vention is one produced by a step which conprises
pol ymeri zi ng a nonomer conponent conposed of4%t™ | east a styrene
nmononmer and an acrylonitrile nmononer and, if 25 necessary, a vinyl
nonomer copol ynerizable with at

- 45 - a o] Sgi n m
ponent containing %S §%8§§§d Lﬁ%%&Faggsgggoﬂgnﬁggm 022 QOWB geraﬁag

rubbery pol yier SYLRESLERY BroROhibboto 0.5 4 O/gP%A(f@rﬁfé‘féP&bﬁsﬁPéﬁ(ed

therein - by bulk | ymeri zation 1n a plug tlow

reactor or batch g,3 to 0.88| ¥ARH! Zak | REqHESE I Wi s@ds1©ASLoweE i thdme rubbery
pol ymer forms a dlspersed phase preferably in the form of average

particle sizes of 0023aprg tis St preferred, becaudd osudiea viewppediced the
| npact strength of a 10 nol ding to be obtained, it is preferred that
the aver- 5 viagesphayt Llehdssitpea siibstangiali reductionhdnr depact
polymer fall within the above-described range. It is. particularly
preferredfor the stmpbgthio nogfthneopheg-hand a reéﬁpeﬁnVéﬁFP§ntvoh&sb'an

ABS resin (Il) produced fron1a ’ step in which rubberg g
forms a d,gpersedeﬁhgggn .65 d@/g is not preferred elther becau

uch
a high reduced viscosity leads to a reduction in
fluidity, a reduction .in impact resistance and also a
10 deterioration in hue.
In the present invention, the acrylonitrile com-
ponent contained in the polymer component (A) in the
ABS resin (II) may be from 8 to 30 wt.%, preferably
fr;m 10 to 23-wt.%, more preferably from 10 to 18 wt.%.
15 When blended with the polycarbonate, a content of
the acrylonitrile component in the polymer (A), which
is 30 wﬁ.% or lower, can provide a resin composition
which exhibits sufficient melt fluidity and permits a
good molding cycle. A content of 8 wt.% or high;r pro-
20 vides a composition having good impact strength.
Desirably, the ABS resin (II) in the present in-
vention is one produced by a step which comprises
polymerizing a monomer component domposed of at least a
styrene monomer and an acrylonitrile monomer and, if

25 necessary, a vinyl monomer copolymerizable with at



as average particle sizes of from0.4 pmto 1.5 pm A resin

conposi tion, which is conposed of an ABS resin produced by bul k or
sol ution polynerization and a pol ycar bonat e, has conventionally
been known to have 20 excellent fluidity and inpact resistance. The
conposi - tion according to the present invention can exhibit
outstandi ng | owtenperature inpact strength, because the ABS resin
obt ai ned by conducting the rubber parti - ' cle formng substep in a
plug flow pol ynerization reac- 25 t 6t 4Gr ~a batch pol yneri zation
reactor has been uniform - 46

|y subjected to the grafting reaction and the partlcles

Of the graft-reacigggénggrggpgégggﬁogét gﬁgﬁéfé sald mang @égpgrtLes.

The rubbery pol yner, whic : € pro 3" the ABs
resin (1) in thep&{é?@rﬁoﬁf‘é(%ﬂé%na rubber)é afr’]%‘mé’ﬁe‘c@ég?éifaf a pol ymer

cont ai ning at |eas i ene part e gr t|ng egree of a

styrene/ PRSESHABI Y T4 | LulsSeRy VHSIyher isfnmé.aﬂt@a eppagdsuiohhe

rubbery polynmer in the ABS resin may ranges preferably 10 fromb55 to
200% nore pref erpdil pmér tzattbon 0 PEOSivedstherein - byriehEk ahd/éF ogoDe-1t 0
200% When the grafting degree on the butadiene parts is 55% or

hi gher, tt&® propdridrorpolymerization hin rasplug offwnereadbodedr dbatlie
rubbery polyner is adequate so that even after the formation of
rubber 15 Rekyrerizatien ixgaetopat i keast artiksthe | rabhery un-

polymer forms a dispersed phase preferably in the form
of average particle sizes of 0.3 um to 3 um.
From the viewpoint of the impact strength of a
10 molding to be obtained, it is preferred that the aver-
age particle sizes of the particles of the rubber
polymer fall within the above-described range. It is
pérﬁicﬁlarly preferred. for the composition of the pres-
en% invention to use aﬁ ABS resin (II) produced from a
15 step in which a rubbery polymer forms a dispersed phase
as average particle sizes of from 0.4 um to 1.5 pm.
Ajfesin composition, which is composed of an ABS
resin produced by bulk or soiution polymerization and a
polyéarbonate,-has conventionaliy been known to-ﬁave
20 excellent fluidity and impact resistance. The composi-
tion according to the present invention can exhibit
outstanding low-tempefature impact strength, because
" the ABS resin obtained by conducting the rubber parti-
cle forming substep in a plug flow poiymerization reac-

25 tor or a batch polymerization reactor has been uniform-



dergo aggregati.on. The rubbery polyner therefore forns uni form
particles, resulting in high inpact strength. A grafting degree of
200% or lower is preferred because sufficient fluidity is
avai | abl e when blended with the 20 pol ycar bonat e resin.

The term "grafting degree" as used herein neans a val ue obt ai ned
by the follow ng forrmula [20]: G=100(P-B)/B

[ 20] wherein 25 G grafting degree (%,

- 47 - P: weight (g) of an $%soluble matter isolated by
centrifugal separation after the ABSresin is I mrer sed at
25Cin a 7:3 (by weight) m xed sol vent of nethyl ethyl

ket d nmeth . ' I t
B el gnt (0) of THe “BEISEEER. Eothe mretat KRaRCI R TRE! Pariiies

pol yner. of the glzjaf:‘ts-r@&t::t‘\ehe%b‘ﬁﬁl‘bgtwgﬁl i Rird R¢aB1eOA NS

brought about a substantial i nprovenent iIn t enper at ure i npact
strength over the pegitiilegnal pro- cesses. It is generally known
fromthe past fingings t hat use of a resin whose rubber polymer
conponent has aThenwetubpeays polymert,| ahichnier aisede florathe prad i m
provenent in | owtenperature inpact strength. The im 15 proved
~inpact stréngth iduchdomw efethel ABSniesdinyI) in theppriesient Havenatismed
by a presunption that, upon o
may preferably be a polymer containing at least
butadiene parts, and the grafting;degree of a styrene/
acrylonitrile copolymer on the butadiene parts of the
rubbery polymer in the ABS resin may ranges preferably
10 from 55 to 200%, more preferably from 75 to 200%, most
preferably from 95 to 200%. When the grafting degree
on the butadiene parts is 55% or higher, the proportion
of the resin component. bonded on the rubbery polymer is
adéquate so that even after the formation of rubber
15 particles, the rubber particles are less likely to un-
dergo aggregation. The rubbery polymer therefore forms
uniform particles, resulting in high impact strength.
A grafting degree of 200% or lower is preferred because
sufficient fluidity is available when blended with the
20 - polycarbonate resin.
The term "grafting dégree" as used herein means a
value obtained by the following formula [20]:
G = 100(P-B)/B [20]
wherein

25 G: grafting.degree (%),



pol ynmeri zati on of a styrene-base polyner in the presence of a
rubbery polyner froma styrene nononer and an acrylonitrile
nmononer, or of a m xture thereof 20 and a vinyl nononer

copol yneri zable with at |east one of said nononers by bul k

pol yneri zati on and/or sol ution pol yneri zati on, polynerization in a
plug flow pol yneri zation reactor or a batch polynerization reac-
tor until particles of the rubbery polymer are forned 25 in the

pol ymeri zati on system causes a very uni f orm47 -

- 48 - grafting reaction to a sufficient extent and as a

result, a rubbery polynmer of a specific particle size and of a

graft-occl uded structurgzgg?éﬁé???g)gafign insalgg%?!@gggggskggigge&hﬁgnt

particles of the rubber sai ei ng- exce

in the conpatibility s p t r oyikde a
pol ycar bonat e- ABS resin ni%?BFgaﬁgg?%gg%ﬁ????%%?ngfﬁa%etﬁg Kﬁgi%%?g&eg

physi cal properties. immersed afneBec ABS-$O0} ¥T (PN BghEesitixed
conpositions ac- 10 cording to the present invention, particularly
preferred is an ABS-pol ycagbarehe bEsmethgipeshyloketone and meihaabdr itped
Iin that the acrylonitrile conponent in t he pol yner conponent (A)
avail abl e By elinination oflissolve a isplublel matteponemds fromthe ABS
resin through extrac- 15 tion of the ABS resin at 25C wiith a 7:3 (by
wei ght) m xed sBEvwaigbt (&) hof EhaybukadésBeasnarket ABnshe rub-

bery polymer.
It is not clear why the présent invention has
brought about a substantial improvement in low-

"10 . temperature impact strength over the conventional pro-
cesses. It is generally known from the past findings
that use of a resin whose rubber polymer component has
a lower glass transition temperature leads to an im-
psbvement in low-temperatﬁre impact strength. The im-

15 proved impact strength in the present invention may
probably be explained by a presumption that, upon
polymerization of a styrene-base polymer in the
presence of a rubbery polymer from a styrene monomer
and an acrylonitrile monomer, or of a mixture tﬂéreof

20 and a vinyl monomer copolymefizable with at least one
of said monomers by bulk polymerization and/or solution
polymerization, polymerization in a plug flow
polymerization reactor or a batch polymerizatioh reac-
tor until particleé-of the rubbery polymer are formed

25 in the poiYmerization system causes a very uniform



ranges form8 to 30 wt.% the nunber average nol ecul ar

wei ght (M) [err] of the

wei ght of
t he pol yner conponent (A) ranges from 10, 000 to 40,000, and a
rel ati onshi p-between a value of the 20 vi scosity average nol ecul ar

t her nopl astic pol ycarbonate (1) and a

val ue of the num ber average nol ecul ar wei ght () ABS of the ABS
resin (I'l') is expressed by the following forrmula [11]:

0.7 < (M)[err]/(M)ABS < 0.8 [11% 25
pol ycar bonat es have nol ecul ar weights in &

These

- 49 - range of from 7,000 to 32,000, preferably from 10, 000
Vi scosity

to 30,000, nore preferably 15,000 to 30,000 in terns of

aver age nDIecuIar ( l yc C
either singly or 1n c%? al%%lm %9 d éﬁfflcw? ent alﬁ, ﬁ

ge used
e viscosity

average nol ecul ar 1t grpgfxgqgﬁggggfbl ol

I nvention resu ‘det eirq% ne fé\ :g%gordance W th the %owgéeg%ﬂ%ed
Schnel I'*s formul %u{ijdf [d1. grefeddel HEE VRl Fe M €, formed. 1$835633
(1956)] by.using a value of intrinsic viscosity 10 of a 5 g/l diluted

sol ution of the pilskardditiered that partiEldy | efeticd| Duibisery Sodl wifkkiy £nt

nmeasur.ed at 20[err]C by a Ubbel | ohde vi sconet er

[ n]

= 1.23 x EO[err] 8did particles being|[&@id¢ellent in the compatileilbi®gent
i nvention, the nunber average 15 nol ecul ar wei ght of the pol yner
conponent (A) avalitdbla polycarbomate, jaweafomredite dpRVikde 2 which are

i nsoluble in a 7:3 (by weight) m xed solvent of

met hyl eth

ket one polycarbonate=ABS resin mixture having outstandingly

improved physical properties.

Among ABS-polycarbonate resin compositions ac-

10 cording to the present invention, particularly

preferred is an ABS-polycarbonate resin composition

characterized in that the acrylonitrile component in

the polymer component (A) available by elimination of

15

20

25

r -
insoluble components from the ABS resin through extrac-
tion of the ABS resin at 25°C with a 7:3 (by weight)
mixed solwvent of methyl ethyl ketone and methanol

ranges form 8 to 30 wt.%, the number avefage molecular

weight of the polymer component (A) ranges from 10,000

to 40,000, and a relationship between a value of the
viscosity average molecular weight (Mv)pc of the
thermoplastic polycarbonate (I) and a value of the num-
ber average molecular weight (Mn)pgs of the ABS resin
(II) is expressed by the following formula [11]:

0.7 < (Mv)pc/(Mn)pgs < 0.8 [11]

These polycarbonates have molecular weights in a



and nethanol, fromthe ABS-resin to be blended wth the

pol ycarbonate is critical. The nunber average 20 nol ecul ar wei ght of
the ABS resin to be blended with t he pol ycarbonate in the present
invention is generally in a range |lower than that of an ABS resin
to be used by itself, for exanple, in a range of from 10,000 to
40, 000, preferably from 10,000 to 30,000. Incidental- 25 ly, this
nunber average nol ecul ar weight is determlu%§ _

- 50 - : by gel perneation chronmat ography. A nunber average

nol ecul ar wei ght of 10,000 or greater leads to high im pact
strength and also to high strength at a ri bbed part. On the other

hand, a nunber avepgge Bel e¢bhah, 000 to 3%SbEb!L Bief@rQQQXOErbﬂW@b begul ts
in good fluidity, int pact resistance’and hue e above fange is

therefore topsef, 600¢dmore preferably 1bhobbetpr 89¢oboi IMERELRAB, okhe
pol ynmer conponent (A) inthe ABSresin (Il) is required to contain

the 10 acr yvascbsiky avspageniolecalpropeightn (Mir)ir oTh8 polgBar-
w.% preferably from10 to 23 wt.% nore preferably from10 to 18
W .% A content obonhabescrahobet nsed either singhponentingcembénathien.30
wt.%in the polyner congonent (A) leads to reduced fluidity when
bl ended wi $h the 15 ncigeptalby¥natbe ¥heFes§tyhavasrERnPosgendars

deteriorated. Further, a content spmaller than 8 wt. % results in
reduced i npact stW@hgbﬁ ofheprehoPelygaghpnate in the present invention

was determined in accordance with the below-described
Schnell's formula [21] [H. Schnell: Angewandte Chemnie,
68, 633 (1956)] by using a value of intrinsic viscosity

10 of a 5 g/¢ diluted solution of the polycarbonate in
methylene chloride as a solvent measured at 20°C by a
Ubbellohde viscometer

[7] = 1.23.x 1072 Mv [21]

In the present inveﬁtion, the number average

15 molecular weight of the polymer component (A) available
by elimination of components, which are insoluble in a
7:3 (bx'weight) mixed solvent of methyl ethyl ketone
and methanol, from the ABS resin to be blended with the
polycarbonate is critical. The number average -

20 molecular weight of the ABS resin to be blended with
the polycarbonate in the present invention is generally
in a range lower than that of an ABS resin to be used
by itself, for example, in a range of froﬁ 10,000 to
40,000, preferably from 10,000 to 30,000. Incidental-

25 ly, this number average molecular weight is determined



tent inside the above range is preferred. Concerning the

bl endi ng proportions of the 20 t her nopl asti ¢ pol ycarbonate (I) and
t.he ABS resin (I1) in the present invention, the ABS resin (II) is
used in an amount of from 10 to 500 parts by weight, preferably
from30 to 400 parts by weight, nore preferably from 50 to 300
parts by weight per 100 parts by weight of the 25 thernnplastic

pol ycarbonate (I). A blending proportion

- 51 - of the ABS resin (I11) s than 10 parts by wei ght

| eads to greater thickness dependency of i npact strength, while a
bl endi ng proportion of the ABS resin (I'l') greater than 500 parts

by wei ght result spy Nga hé&Fmea®i hP&h& theai DREHERT 2§ ties of
t he pol ycar- ¥'s b&%ateea %o?sca | so e r%%%% W t hin tﬁ reaﬁ? of the

present inventi oméTedhPae weidlit N6f PBOOESOP FFeater 1ead§0£5nﬁi?ﬁr1ﬁ9
mx an additive or the like in addition to the thernopl asti

pol ycarbonate (|)paril stecerd@h d4fd alsoresilidh Istrengeiedet. a ribbedrative
EXaanes of the further polymer include styrene-acrylonitrile
resins PR as@orghe . other hand, a nutntaverapse ymelecalaon or
bul k polynerlzatlon permts use of a rubbery polgner obt ai ned by

solution 25 W?)W%E‘Pﬁzﬁqnwm Iewen gresuihe giaisgoed aftnidbby poimt .

This leads to the ovisipn of an ABS resin_also im ) roved in
| owt enper at ur e |‘?‘%§Ct resigtange end his. e a%‘é%r’ﬂ?’?@etbstﬁée%?%m n

of the present |nvenfen_ed

In the present invention, the polymer component
(A) in the ABS resin (II) is required to contain the

10 acfylonitrile component in a proportion of from 8 to 30
wt.%, preferably from 10 to 23 wt.%, more preferably
from 10 to 18 wt.%. A content of the acrylonitrile
cémponent greater than 30 wt.% in the polymer component
(i} leads to reduced fiuidity when blended with the

15 polyéarbonate, whereby the molding cycle is
deteriorated. Further, a content smaller than 8 wt.$
results in reduced impact strength. Therefore, a con-
tent inside the above range is preferred.

Concerning the blending proportions of thé:

20 thermoplastic polycarbonate (I) and the ABS resin (II)
in the present invention, the ABS resin (II) is used in
an amount of from 10 to 500 parts by weight, preferably
from 30 to 400 parts by weight, more preferably from 50
to 300 parts by weight per 100 parts by weight of the

25 thermoplastic polycarbonate (I). A blending proportioﬁ



tion, no inpurity like an enulsifier remains in the 20 final product.

When bl ended with the pol ycarbonate, t he pol ycarbonate therefore
remains free from deterioration, leading to inprovenents in heat
resi stance and i npact resistance. As a nethod for producing
the conposition of the 25 present invention, the thernoplastic

pol ycarbonate (1) - 52 - _
and the ABS resin (Il) and, if necessary, a gfrther resin can be
kneaded, for exanple, in a known m xer such as an extruder. In
addition to the thernoplastic ~pol ycarbonate (1) and the ABS resin
(rr)y, it is also 5 possible to use additives and pol yners commonly

enpl oyed in ther @ &hlel ABBOEEEN (AMOTNa19-T toan' h@ _parts by Ripge of
i mparting gloss, flame retardancy, nechani- strength, chem ca

resi stance and ot headsr tpektricater thicknese Hh@ehﬂ&mnwceﬁpﬁﬁukkﬂﬁ for
exanpl e, known polyners 10 such as acrylonitrile-styrene copol yners,
MBS, styrene- strengtthadivbid ec ap bllemedinga paroporlion oEh they ABS wiseis.

A description will next be made about a still further nerit of the
conposi tion accor dE&g gﬁeﬁﬁérpﬁb§n 500 partschy Wenighti eesultsvdnt aandn-
polycarbongte ABS resin m xt ures develop a problemthat a resinous
subst ance Pa&€ﬂ8§tt§°oﬁhﬁoﬂﬂ§eﬁﬁﬁﬁ PﬁPBFﬁ&leﬁoPféiéﬁpP@IYFﬁF€ct|on

mol ding. Wth the osi tLon,of he present .iny ti such
resi nous deposit P ggﬁStak iF ¢ ?gd yggaced within the breadth'of the

present invention to blend a further ABS resin or
polymer or to mix an additive or the like in addition
to the thermoplastic polycarbonate (I) and the ABS
10 resin (II) as needed. Illustrative examples of the
further polymer include styrene-acrylonitrile resins
and elastomers.
Solution polymerizatién or bulk polymerization
péfmits-use of a rubbery ﬁolymer obtained by solution
15 polymerization and having a .low glass transition point.
This leads to the provision of an ABS resin also im-
proved in low~temperature impact strength.
According to the ABS fesin of the present inven-
tion, no impurity like an emulsifier remains in-Ehe
20 final product. When blended with the polycarbonate,
the polycarbonate therefore remains‘free from
deterioration, leading to improvements in heat
resistance and impact resistance.
As a method for producing the composition of the

25 present invention, the thermoplastic polycarbonate (I)



This is also a significant advantageous effect of the 20 pr esent

i nventi on. _ Al t hough no principle has been el uci dated yet
"With respect to this advantageous effect, the | ow nol ecul ar wei ght
of the polyner conponent (A) in the ABS resin according to the
present invention and the 25 use of the specific rubbery polyner
appear to have |led - 53 -

to the reduced production of such resinous_%ﬂpagance. The
ABS- pol ycar bonat e resin conposition accordi ng to the present

I nvention can be nol ded under usual nol di ng conditions. Although
not intended to be bound, 5 It may be nolded at a nol di ng

tenperature of frafnabRBt ABS resin (22§ bA4a309€ neeekeazll,yaf Famcabeut 240
to 280[err]C and a nol d tenperature of from about 50 to 80[err]C,

preferably resihr eanabeuknkaded, 7E6r example, in a knbdhea aBSeresin
according to the present invention 10 can provide a nolding which has -
excel | ent physi casuch as an prbpuderes, Inaaddjtinhi th thef therwbpliastdéoness
in gloss, has a high gloss unifornly and has been inproved

in inpact strengthelEspebrapte i(k)wand theeABShrespa (II), it is also

ABS- pol ycar bonate resin_according to . the present inven- 15 tion has
excel | ent Prnpact BPPEABLR. toTHEeARdditivRSaARd polymers; ggmmonly _
ABS- pol ycar bonate _resin _conpposjtion (s therefore .extrenel y. usef ul
from the | ndustri SRELPHRApAPnERernop1astie BoPaer pmpasi CiRDEnERE hRI
hereinafter be degyrpose of HiphPengPEEbbES2Eh ¥nkY rbRE-bBhEGY RAAYATD! €S

and com
cal strength, chemical resistance and other properties

to the resin composition, for example, known polymers
10 such as acrylonitrile-styrene copolymers, MBS, styrene-
butadiene copolymers and acrylic rubbery polymers.

A description will next be made about a still
f?rther merit of the composition according to the pres-
eﬁ% invention. Conventiongl polycarbonate-ABS resin

15 mixtures develop a problem that a resinous substance
deposits on molds upon molding, for example, injection
molding. With the composition of the présent inven-
tion, such resinous deposit is substantially reduced.
This is also a significant advantageous effect of the

20 present invention.

Alfhough no principle has been elucidated yet
with respect to this advantageous effect, the low
molecular weight of the polymer component (A) in the
ABS resin according to the present invention and the

25 use of the specific rubbery polymér appear to have led



20 parative exanples. It is however to be noted that the

present invention is not limted by the foll ow ng exam pl es.
I.nci dental ly, analysis and performance eval uation of each ABS
resin were conducted by the follow ng neth- 25 ods:

- 54 - (a) Preparation of specinens: The
resultant resin or resin conposition was dried at 90[err]C for 3
hours and then injection-nolded at g}oqplding tenperature of 240C
and a nold tenperature 5 of 40C, wher y specinmens of the
configurations shown in FIGS. 1A and 1B were prepared for the
nmeasur enment of their surface gloss and falling weight inpact
strength. to | thél feddded 9pE6AREELLANSE LHcR! BESiNBhESsubst&hde.
~through which the resin or resin conpositionina 10 nolten form
flows into a nold are iTheckB&epbYyEarbdfigte resin compoéieionOhcébpragage
portions appear to affect the in- jection nolding, so that

| ow- pressure portterthe coxesent inventiom cah dbegnolded mrdermishabe

applied - snmoothly may_ oc- cur, leading to a reduction in surface
gl oss. Further, Qialng %Pﬂ@#%ﬂ?@sforh@ﬂh@@ﬂQUMEtth@ten@e@ate perboung, ar e

ar - ranged at fferent | ocati ons. (b) Difference in .
surface gloss: € may be mo %%l?#@%@%%S‘EﬁW&%%aEF%SOﬂva%r%M%U

fol - ! ovgﬂg 'E]o Sj&% Z!%O%reyéramgfd |fr]1:_ mm:':tbto% Cz?lr(])f I1:_ urzastoLg nasnd a
mold temperature of from about 50 to 80°C, preferably
from about 55 to 75°C.

The ABS resin according to the present invention
10 can provide a molding which has excellent physical
propertieé, namely, which is free of unevenness in
gloss, has a high gloss uniformly and has been improved
1n impact strength, espec1a11y in weld strength. The
ABS-polycarbonate resin according to the present inven-
 15 tion has excellent impact strength. The ABS resin and
the ABS-polycarbonate resin composition is therefore
extremely useful from the industrial standpoint.
The present invention will hereinafter be de-
scribed specifically by the following examples éﬁd com-
20 parative éxamples. It is however to be noted that the
present invention is not limited by the following exam-
pPles.
Incidentally, analysis and performance evaluation
of each ABS resin were conducted by the following meth-

25 ods:



20 shown in FIGS. | A and 1B was exposed 1 cn2 by 1 cnR to

light at an incident angle of 60[err]. The difference be- " tween a
hi ghest val ue and a | owest value is shown in Tabl es. (c)
Fal i ng wei ght inpact strength: 25 Followi ng JI S K-7211, the
falling weight inpact - 55 -
strength was neasured at X/ err] and X[ferr] shown in FIG 1A

In the foll owi ng exanpl es, all designationssgf_ "% mean WM. %
except for those used for val ues of gl oss. 5 Exanmple 1-1
Exanple 1-1 to Exanple 1-4 denonstrate that two- stage phase

I nversion in a tower reactor and a back-m xed stirred tank reactor

makes it possi bl qgoy@m@_on of spediiidrifence in gloss and also to
| mprove i npact strength Usi ng a continuous pol ynerization

appar at us com Tnmsfﬁ:btnftamtl&elsm Wy fhemin @emposbcion yas r eact or
of the sane type as the Mtsui-Toatsu Chem cals type dis-

cl osed in Figuredtigdatorwgiggfotrs83 hauks an@athenandjection-mo$diedz atOni :
"Shin Pol yner Seizo Processes (New Polyner 15 Production Processes)",
Kogyo Chosakai P@bmq&ﬂqng(ygmperature Oﬂiaimfsané pemeldr tevpayagureded in

10 stages and show g Jerr]/err] = 0.955] and two 10-
back-m xe& stirr&F 40°C, whe;ghg FE&E%BF§SCBﬁnEBFeH°P5198FPE§°%FtﬁhPWE pl ug

Lo e e St TR S el et S DS E Y SR E o
their surface gloss and falling wéighﬁ impact strength.
In FIG. 1A, gate poftions, in other words, inlets
through which the resin or resin composition in a
10 molten form flows into a mold are indicated by G. The
positions of the gate portions appear to affect the in-
jectidn.mdlding, so that low-pressure portions to which
a:mblding pressure canpotybe applied smoothly may oc-
c&i, leading to a redﬂctién in surface gloss. Further,
15 a weld is formed because thé two gate portions aré ar-
ranged at different locations. |
(b) Difference in surface gloss:
A difference in surface gloss was measured fol-
lowing JIS K-7105. The molding of the configﬁrééions
20 shown in FIGS. 1A and 1B was exposed 1 cm? by 1 cm? to
light at an incident angle of 60°. The difference be-
tween a highest value and a lowest value is shown in
Tables.
(c¢) Falling weight impact strength:

25 Following JIS K-7211, the falling weight impact



formthe particle formng sub-step, the first back- m xed stirred
tank reactor was enployed as a second reactor to performthe
part+i cl e size adjusting substep, and the second back-m xed stirred
tank reactor was 25 adapted as a third reactor to performa post-

- 56 - pol ymeri zati on substep. A feed, which was
conposed of 54 parts by wei ght of styrene, 18 parts by wei ght of
acrylonitrile, 20 parts by wei ght of ethylbenzene, 8 parts by
weight of a 5 rubbery polynmer, 0.20 ggrL by weight of t-dodecyl-

mer captan and 0.05 part by weight of 1,!-bis(t-butyl- :
peroxy) -3, 3,5-trinmet hyl cycl ohexane, was .conti nuously charged at 10
kg/ hr into the plug flow-tower reactor to per form pol yneri zati on
of the nononers. sthength was pehguredzatti & @K ashownvdn Fdjcustad so

t hat the converted anount A of the nononers into a polyner at an
outl et of the plug flo®nt ther foddowdngr exampdez; pddt slesignationky ofei ght
per 100 parts by|meight of the sum of the nononers, the pol yner
converted from t h&" nBRBAEWS - #ngxcept fori fhosgphysed Sowywedugs oife tine of
conpl etion of the particle form ng substep. In the polynerization

r eac- t9bASFt xture at the outlet of the plug flow tower reac-
tor, trmagubberyE££$¥ rlhgd been converted into a dis- per sed
phase so that particies of "the rubber polynmer 20 were formed. Their

average particle size ﬁ?&mﬁ@é‘9~g to ExamplB"l-h”ﬁEﬂSHE@LL¥e EHBL°¥$9-aS

t he rubbery. pol ynmer was _
stage phase inversion in a tower reactor and a back-mixed

stirred tank reactor makes it possible to reduce a
difference in gloss and also to improve impact strength.

10 Using a continuous polymerization apparatus com-
posed of a 15-¢ plug flow tower reactor [a reactor of
. the same type as the Mitsui-Toatsu Chemicals type dis-
closed in Figﬁre 7.5(b) on page 185 in Koji Saeki and
Shinzo Omi: "Shin Polymer Seizo Processes (New Polymer

-~ 15 Production Processes)f, Kogyo Chosakai Publishing Co.,

Ltd., séid reactor being divided in 10 stages and show-
ing C3/Cq = 0.955] and two 10-¢ back-mixed stirred
tank reactors connected in series with the plug flow
tower reactor, a rubber-modified stfrene-base resin was

20 produced. The plug flow tower reactor was used to per-
form the particle forming sub-step, the firsé back-
mixed stirred tank reactor was employed as a second
reactor to perform the particle size adjusting substep,
and the second back-mixed stirred tank reactor was

25 adapted as a third reactor to perform a post-



a styrene-butadi ene copol ynmer whose 5 wt. % solution in styrene had

a viscosity of 15 centipoises at 25[err]C. . The _
pol ymeri zation reaction m xture was con- 25 ti nuously taken out of the
plug flow tower reactor, and -
57 - was then continuously fed to the second reactor. The

pol yneri zation of the nononmers was continued in the second reactor.
The pol yneri zation tenperature was ad- justed so that the converted
anount C of the nononmers 5 into the poﬁ/rrer at an outlet of the
second reactor reached 37.5 parts by weight per 100 parts by

wei ght of the sum of the nononers, the polymer converted fromthe
monomers and the pybpaeyipakiBR sabsi:ag time of conple- tion of
the particle size adjusting substep that 10 time, B, nanely,

(CGA was 12.5 parts byaweeght, whAigh was compbbédaber 8@epRRLL! B&_ewé?rﬁﬁt
D err] of the rubbery pol yner was 0.3

pol yneri zati on reaft&byrenst uls, pahtshbyadelght of abe9lofi®Biingougby drawn
fromthe second reactor, was 15 fed to the third reactor _ _
(post - pol ymeri zatp@mtaubxt@ﬁ;ght of ethylbenzemsyl 8 parthebpowgightzati an
in the third reactor, the converted anmobunt of the nononers into
the pol yne? rUbb%FYaﬁobMF¢§t Bt 20 hparhi byl Weaghbrofeacﬂedeéplﬁarts by

wei ght per 100 parts b t of the sum of the nononers, the
polgnerpconvertedm?¥%$¥f AofeP BARE by Welgh?hefr&bbehysbbfynﬁYl The

polymer was then,ggrggg)1959,5-tr1methy1cyclohexane, was continuously
charged at 10 kg/hr into the plug flow tower reactor to
perform polymerization of the monomers. The
10 polymerization temperature was adjusted so that the
converted amount A of the monomers into a polymer at an
outlet of the .plug flow tower reactor reached 25 parts
by weight ‘per 100 parts by weight of the sum of the
monomers, the polymer converted from the monomers and
15 the rubbery polymer at the time of completion of the
particle forming substep. In the polyméfization reac-
tion mi#ture at the outlet of the plug flow tower reac-
tor, the rubbery polymer had been converted into a dis-
persed phase so that particles of the rubber polymer
20 were formed. Their average particle size Dp; was 0.9
pm. incidentally, employed as the rubbery polymer was
a styrene-butadiene copolymer whose 5 wt.% solution in
styrene had a viscosity of 15 centipoises nt 25°C.
The polymerization reaction mixture was con-

25 tinuously taken out of the plug flow tower reactor, and



pellets through a volatile conponent elimnation step - and an
extrusion step. The average particle size of the resul tant product
was equal to Derr]. 25 The pol ynerization conditions of the
ABS resin --58 -

produced as descri bed above and the results of its anal yses and
performance eval uation are shown in Table 1. Conpared with the
results of conparative exanpl es to _descri bed subsequently
herein, this resin devel- 5 oped a smal'ler difference in gloss at a

| ow pressure portion indicated on the nolding of FIG 1A

Exanples 1-2 to 1-4 ABS resins were produced in exactly the

same nan- wadC¥h@8 EOnEXAABLE1Y- te8XE6PERE NSbcbhe SoavEsEEd BHAUNt S
10 A and B (A+tB) of the nonomers were varied as shown in

Table 1. The pol yp®1yRetigatLendoti €6 Aénbhérs was continuedobhathed
resins and the results of their anal yses and per f or mance

eval uati ons are ssegondnrdatterl. The polymévipationvielpenatese lwdstadd- 3
15 ABS resins were produced in exactly the sanme man-

ner as in Exanpl ejustte@xsepthathatheheconveyted oamewnktrC of the mepomers was

changed to a back-m xed stirred tank reac- tor and_t he converted
amounts A 3nd B (iwBy bBhetpelymer at apppuhiet QE Eh¢$REANASTRAGHATI n

Table 1. The 20 | i zaji dif] he_thus; obt
rasins 1 cremenel edo nagks Ry veight et AR BarTe REnkaioht of

evaluations are sgown i 185 e lionomers, the polymer converted from the

monomers and the rubbery polymer at the time of comple-
tion of the particle size adjusting substep. At that

10 time, B, namely, (C-3A) was 12.5 parts by weight, and
the average particle size Dpp of the rubbery polymer
-was 0.38 gm.

The polymerization reaction mixture, which had

beEn continuously drawn frbm the second reactor, was

15 fed to the third reactor (post-polymerization substep).
As a result of the polymerization in the third reactor,
the con?erted amount of the monomers into the polymer
at an outlet of the third reactor reached 50 parts by
weight per 100 parts by weight of the sum of the

20 monomers, the polymer converted from the monomers and
the rubbery polymer. The polymer was then formed into
pellets through a volatile component elimination step
and aﬁ extrusion step. The average particle size of
the resultant product was equal to Dpj.

25 The polymerization conditions of the ABS resin



25

10

15

20

25
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produced as described above and the results of its
analyses and performénce evaluation are shown in Table
1. Compared with the resﬁlts of comparative examples
to be described subsequently herein, this resin devel-
oped a smaller difference in gloss at a low-pressure
portion indicated on the molding of FIG. 1A.
Examples 1-2 to 1-4

ABS resins were produced in exactly the same man-
ner as in Example 1-1 except that the converted amounts
A and B (A+B) of the monomers were varied as shown in
Table 1. The polymerization conditions-of the thus-
obtained resins and the results of their analyses and
performance evaluations are shown in Table 1.
C;mparative Examples 1-1 to 1-3

ABS resins were produced in exactly the same man-
ner as in Example 1-1 except that the plﬁg flow tower

reactor was changed to a back-mixed stirred tank reac-

tor and the converted amounts A and B (A+B) of the

monomers were varied as shown in Table 1. The -
polymerization conditions of the thus-obtained resins
and the results of their analyses and'performance

evaluations are shown in Table 1.
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[err] .
Exanple 2-1 Exanple 2-1 to Exanple 2-4 denonstrate that
t wo- * stage phase inversion in a tower reactor and a back-m xed
stirred tank reactor, and adequate control of [err] nmake 5 it
possible to reduce a difference in gloss, to inprove | npact

| mproved wel d

strength and also to provide a nolding ggth
Usi ng a continuous pol ynerization apparatus com

strengt h.
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posed of a 15-1 plug flow tower reactor [a reactor of 10 the sane-
type as the Mtsui-Toatsu Chem cals type dis- closed in Figure
7,5(b) on page 185 in Koji Saeki and Shinzo Qm: "Shin Pol yner
Sei zo Processes (New Pol yner Production Processes)", Kogyo
Chosakai Publishing Co., Ltd., said reactor having been divided
in 10 stages and 15 havi ng showed Clerr]/Cerr] = 0.975] and two 10-
- back-m xed stirred tank reactors connected in series with the plug
f1ow tower reactor, a rubber-nodified styrenggbase resin was
produced. The plug flow tower reactor was used to performa
particle form ng sub-step, the first 20 back-m xed stirred tank
react or was enpl oyed as a. sec- ond reactor to performa particle
si ze adjusting suBxample 2-1 step, and the second back-m xed stirred tank
react or was adapted as a third reactor to performa post-

pol ynmeri zati on substep. Example 2-1 to Bxdmpke 24 chemesstoapesthatf t&d-

parts by wei ght - 61 -
of styrene, 18 pa?t':égﬁyp%ﬁeh%n‘&r%%@?lmlat itiower zeactor andpmrhaszKRrymisesd)ht

by ot Ght of 1< doRERRFeS anﬂergﬁtsﬁ‘%%p?aﬂdaﬁaeauesepap%it§95 "BE Gt make
1, 1-bi s(t-dutyl - | g
cont inuousry L8 pospiBTECHt) rigies, of WIReRreRte LU T tmzeye

to per f ofmbaot y ettt ion dhfdtaisBDrl%T'e&:%ovE& a molding with
pol ymeri zation tenperature was adjusted so that the
improved weld strength.

Using a continuous polymerization apparatus com-
posed of a 15-¢ plug flow tower reactor [a reactor of
10 the same type as the Mitsui-Toatsu Chemicals type dis-
closed in Figure 7.5(b) on page 185 in Koji Saeki and
Shinzo Omi: "Shin Polymer Seizo Processes (New folymer
Production Processes)", Kogyo Chosakai Publishing Co.,
Ltd.,.said reactor having been divided in 10 stages and
- 15 having showed C;/Cy = 0.975] and two 10-¢ back-mixed -
stirrea tank reactors connected in series with the plug
flow tower reactor, a rubber-modified styrene-base
resin was produced. The plug flow tower reactor was'
used to perform a particle forming sub-step, the first
20 back-mixed stirred tank reactér was employed as a sec—-
ond reactor to perform a particle size adjuséiné sub-
step, and the second back-mixed stirred tank reactor
was adapted as a third feactor to perform a post-
polymerization substep.

25 A feed, which was composed of 54 parts by weight



converted anmount A of the nononers into a polyner at an 10 out | et "of

the plug flow tower reactor reached 25 parts by wei ght per 100
parts by weight of the sumof the nononers, the polyner converted
fron1th¢ nononers and ~ the rubbery polyner at the time of

conpl etion of the particle form ng substep. In the polynerization
reac- 15 ~tion mxture at the outlet of the plug fl ow tower reac-
tor, the rubbery polyner had been converted into a dis- per sed
phase so that particles of the rubber pol yfrefl ~ were forned. Their
average particle size Derr] was 0.86 pm Further, the reduced
viscosity [err] was 20 0.70 dl/g. : Enpl oyed as the

rubbery pol ymer ﬁg gt§¥£58ne%8dpar Weddhene € ARAMBH; 439, 29M -

solution in styre sc sity “of 11 cent’i poi ses at 25[err]C.
The pol yneri zati o?a;_,ggcb ofe UBQ WRhyiPRnzede, 8 pdrtdiWishieilgitebOW

of the plug flow tower acto

- 62 - rﬁ@ﬁeﬂ}eﬁoiﬁb&'nUWQbYﬂaﬁ tied g¥s @T U-@devyl-The

pol yneri zati on of the nbnonmers was contlnued In the second

reactor. The pol ygBFcaptadhah@Tpeost patt\dy s@ight of 1, J-tsits(t-dmttyiat the
converted anount C of the nononers b5 into the polyner at an outl et of

t he secondsreact operoxy) -3, 3, Sathrdtethyd qyarlicheangsi giRs memtigmguskys by
wei ght of t he SUH]Of t he nononers, the polynmer converted fromthe
nmonomers and the chbibged p&l yfekgdhn Hata ﬁ@eomlﬂﬁnﬁ¥9w tower reactor to

perform polymerization of the monomers. The
polymerization temperature was adjusted so that the
converted amount A of the monomers into a polymer at an

10 outlet of the plug flow tower reactor reached 25 parts
by weight per 100 pérts by weight of the sum of the
monomers, the polymer converted ffom the monomers and
'thé rubbery polymer at the time of completion éf the
pgrticle forming subsfep. In the polymerization reac-

15 tion mixture at the outlet of the plug flow tower reac-
tor, the rubbery polymer had been converted into a dis-
persed phase so that particles of the rubber polymer
were formed. Their éverage particle size Dp; was
0.86 ym. Further, the reduced viscosity 79 was;

20 0.70 d¢/g.

Employed as the rubbery polymer was a styrene-
butadiene copolymer whose 5 wt.% solution in styrene
had a viscosity of 11 centipoises at 25°C.

The polymerization reaction mixture was con-

25 tinuously taken out of the plug flow tower reactor, and



tion of the particle size adjusting substep. At that 10 tinme, B,
nanely, (C-A) was 12.5 parts by weight, and the average particle
size Derr] of the rubbery polyner was 0.37 pm Further, the
reduced viscosity [err] was 0.72 dl /g, thereby giving [err] =

0. 97. The pol ynerization reaction mxture, which had 15
been continuously drawn fromthe second reactor, was fed to the
third reactor (post-polynerization substep) As a result of the

pol ymeri zation in the third reactor, = 62 e converted amount of the

nmononers into the pol yner at an outlet of the third reactor
reached 50 parts by 20 wei ght per 100 parts by weight of the sum of

the MONGREL Sep dil AP IR AP VAL o MM ddEo R WERESoRNT The

t he rubbery pol yner. e polymer was then formed into pell ets

through a vol ati | §o GANPRDLAE i 6 | 6F NEHé Oordférs was con®luéd EXtERE on
step. The average particle size of 25 the resul tant product was equal

to Derr]. - second reactor. The polymerization temf@rature was ad-
The pol yneri zation conditions of the ABS resin produced as

descri bed above ajustd® sesthdt tlei¢onverted amcumnt yCesf drhe protonessice
eval uation are shown in Table 2. Conpared with the results of
conpar ati & exanplmto tle polyner ket dam coublet sobsthp csesondecreaatorhi s
resin gave high falling weight inpact strength at a wel d, i ndicated
on the nol di ng ofreached B37.5 parts iy wpight per}00 parts by weight of

Rubber-nodi fi ed styrene resins were produced in
tg; sum of the monomers, Ehe polymer converted from the

monomers and the rubbery polymer at the time of comple-
tion of the particle size adjusting substep. At that
10 time, B, namely, (C-A) was 12.5 parts by weight, and
the average particle size Dpp of the rubbery polymer
was 0.37 um. Further, the reduced viscosity np was
0.72 d¢/g, thereby giving /7, = 0.97.
' The polymerization réaction mixture, which had
15 been continuously drawn from.the second reactor, was
fed to the third reactor (post-polymerization substep).
As a reéult of the polymerization in the third reactor,
the converted amount of the monomers into the polymer
at an outlet of the third reactor reached 50 par%s by
20 weight per 100 parts by weight of the sum of the
monomers, the polymer converted from the monomers and
the rubbery polymer. The polymer was then formed into
pellets through a volatile component eliminatioh step
and an extrusion step. The average particle size of

25 the resultant product was equal to Dpj.



10 exactly the sane manner as in Exanple 2-1 except that t he
converted amounts A and B (A+B) of the nononers were varied as
shown in Table 2. The polynerization conditions of the

t hus- obtai ned resins and the results _ of their anal yses and
performance eval uati ons are shown 15 in Table 2. Conpar ati ve
Exanples 2-1 to 2-3 Rubber-nodi fi ed styrene resins were
produced in exactly the sanme manner _as_in Exanple 2-1 except that
the plug flow tower reactor was changed to asgaEk-nixed 20 stirred
tank reactor and the converted anmounts A and B (A+B) of the
nononers were varied as shown in Table 1 to change [err] The

o £ by harizapion (AN ot |
Table 2. 25 produced & described above and the results of.its
analyses and performance evaluation are shown in Table
2. Compared wiﬁh the results of comparative examples
5 to be described subsequently herein, this resin gave
high falling weight impact strength at a weld indicated
on the molding of FIG. 1A.
Examples 2-2 to 2-4
Rubber-modified styrene resins were produced in
10 | exactly the same manner as in Example 2-1 except that
thé converted amounts A and B (A+B) of the monomers
were varied as shown in Table 2. -The pblymerization
conditions of the thus-obtained resins and the fesults
og their analysés and performance evaluations are shown
15 in Table 2.
Comparative Examples 2-1 to 2-3
Rﬁbber-modified styrene resins were produced in
exactly the same manner as in Example 2-1 except that
the plug flow tower reactor was changed to a baék-mixed
20 stirred tank reactor and the converted amounts A and B
(A+B) of the monomers were varied as shown in Table 1
to change n1/n5. The polymerization conditions of the
thus-obtained resins and the results of their analyses

and performance evaluations are shown in Table 2.

25



[err] | . 65 -

Exanples 3-1 to 3-4 ° Exanples 3-1 to 3-4 denobnstrate that use
of two speci fic rubber conponents, two-stage phase reversal of
an enulsion in a tower reactor and adequate control of 5 [err] make
It possible to provide a high gloss, to , reduce a difference in
gl oss, to inprove inpact strerfk h- further and also to provide a
nmolding with im proved wel d strength. " I n each
exanpl e, polynerization was conducted in 10 a simlar manner as in
Exanpl e 1-1 except that—tyo Qqr three rubbery polyners different in
viscosity and styrereqgcont ¢nt Wer B Msed,ag shownfin|Table 4. The
results are shown in TaBleBi 4| 2| o [REFprential |Extanpd g -1 - 15
Resul t s of polymarizati%n conducit ed| by |usi 1g'>(nluy — one type of
rubbery polyner as indi &jfedjin t Te pr dqce- dur es| of |Exanple 1-1
are shown in Table 3 flof T €1 erjence. 20 '
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Tabl e 3
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~ Exanpl e Ref . Ex.
The subsequent exanpl es and conparative exanpl es

show the results of experinments on ABS-pol ycarbonate

10

15

20

25

- 65 -

Examples 3-1 to 3-4

Examples 3-1 to 3-4 demonstrate that use.of two
specific rubber components, two-stage phase reversal of
an emulsion in a tower reactor and adequate control of
11/no make it possible to provide a high gloss, to
reduce a difference in gloss, to improve impact
strength further and also to provide a molding with im~
proved weld strength.

In each example, polymerization was conducted in
a similar manner as in Example 1-1 except that two or
three rubbery polymers different in viscosity and
styrene content were used as shown in Table 4. The
réshlts are shown in Table 3.
Rgferential Example 3-1

Results of polymerization conducted by using only
one type of rubbery polymer as indicated in the proce-

dures of Example 1-1 are shown in Table 3 for

reference.



resin compositions.

conparative exanples for the evaluation of the
be described next.

(1) Measurenent

from each nol di ng,
~lI'zod i npact testing

of
and its

I mpact strength:

of wi t hstandabl e hi ghest tenperature:

out from a nol di ng,
foll owi ng ASTM D

nol d: 10

50C,

its

1525.

Vi cat soft

met hod (ASTM D- 256) .

(

Met hods enpl oyed in these exanpl es
resin conpositions wll

5

and

67 -

A speci.men was cut out

| npact strength was neasured by the
(2) Measurenent
- Using a specinen cut

5

i ng point was detern ned
observation of deposit on a

After conpletion of. 250 shots at a nol ding ma-
chine cylinder tenperature of 260[er]C and a nold tenpera-

hole of the nold. The resin com

the nmold was visually observed for afyple 3

de

posi t

ture of

position was determined to be

wac.ohcarviad hot

i nsi de a vent

"accept abl " when—rRe—35 deposi-t—was—ebserved—but—was—deternined t o be
"un- acdept abl e" when pone deposit Ewampmserved Ref(ﬁ& Ri b
strengt h: A nold o was ored v“\'LL R—a—+ Gf 20—
hei ght and 50 nmljin width. The pol3rhg has3plishpd 3own | 203-4 vm:i-mthb
rib positioned o a |omer |ae TNe Teprn CONPUST I Tonwas
eval uated to be " acg2 %r?q e 20 rizbobl d RO [eve] AP kr acks
but was eval uat ed 60 { — 80 —70 { —1100
20 20 20 20 20
Vol 40 40 40 40
Rz(— %) —40 | —20 | —j10 | —{20 | —
ST, 40 40 40 40
SV, 40
Ry (— %) — - — —1{10 | —
ST, 0
Aﬂeragg Particle
s rubb
polymer in Y| 0.37 | 0.33 | o0.34 0.37 | o0.38
product (,um)
|Gloss (%) 97 99 98 97 91
Unevenness :
in gloss (%) 4 3 6 4 7
Weld strength| .4 79 77 81 60
{cm)
|Falling ' .
weight impact 86 88 87 91 77
strength (cm)

The subsequent examples and comparative examples

show the results of experlments on ABS-polycarbonate

-

resin compositions.

Methods employed in these examples

and comparative examples for the evaluation of the

resin compositions will be described next.



acceptabl e" when the rib devel oped cracks. Exanmple 4-1 25
[ Ther nopl astic pol ycarbonate (1)]

- 68 - A commerci al | y-avai | abl e pol ycar bonat e- base

polymer (PG 1) was enployed. Its characteristic properties are shown
i n Table 4. ' Tabl e 4 Mel t
flowrate Vi cat softening point (g/ 10 m n)

([err] QO 2. 6% PC-1 M/ = 50, 000

150. 8 * Measur ement conditions: 280T,%%2.16 kg. [ Producti on
of ABS polynmer (I11)] 5 Usi ng a continuous polynerization
apparatus com posed of a 15-t plug flow tower reactor (a reactor of

the sane type as t I - ) Eﬁ@ﬂ% |.S- closed in
Ei ?ure 7.85(b) on r;g'ger% |rr?];%g}ttls%§ge]{<?@aa0%d% tLHS'hi nzo Om: "Shin

ol yner Sei zo Processes x( Ny AledRias Hat od? G b IRFREIRS) "and oo
Chosakai Publ i shing Co., * Ltd.a,s sai d Oreactor bei ng di vi decf)i n 10

stages and hav- im]p_acti R yEHa WL midd<hrid oy thed Tedd) impaaty tdsting
test], as a irst reactor, and three 10-1 back-m xed stirred tank

reactors connect egdthower(assrmipg-egd)e pl ug flow tower = 15 reactor, an
ABS resin was produced. The plug flow
5 (2) Measurement of withstandable highest temperature:
Using a specimen cut out from a molding, its
Vicat softening point was determined following ASTM D-
1525.
(3) Observation of deposit on a mold:
i0 After completion of 250 shots at a molding ma-
chine cylinder temperature of 260°C and a mold tempera-
ture of 50°C, the mold was visually observed for any
deposit inside a vent hole of the mold. The resin com-
pésition was determined to be "acceptable" when no
15 deposit was observed but was determined to be "un-
acceptable" when some deposit was observed.
(4) Rib strength:-
A molding was formed with a rib of 20 mm in
height and 50 mm in width. The molding was pusﬂed down
20 wiﬁh the rib positioned on a lower side. The resin
composition was evaluated to be "acceptable" when the
rib did not develop cracks but was evaluated to be "un-
acceptable" when the rib developed cracks.

Example 4-1

25 [Thermoplastic polycarbonate (I)]



tower reactor, as the first reactor, was used to per- form a rubber
particle form ng sub-step, the first

- 69 - back-m xed stirred tank reactor was enpl oyed as a sec-
ond reactor to performa particle size adjusting sub- step, and
the third and subsequent reactors were adapt- ed to performa

post - pol yneri zati on substep. 5 A feed, which was conposed of
56 parts by weight of styrene, 20 parts by wei ght of '
acrylonitrile, 16 ~parts by wei ght ~of8erhyl benzene, 8 parts by

wei ght of a rubbery polynmer (a styrene-butadi ene copol ymer whose 5
wt.%solution in styrene had a viscosity of 11 centi- 1 poi ses at

0
25C), 0.15 part by weight c%mr&ér%qgﬁﬁy;avaj){aflf %&féﬁﬁ%}}%ﬁib&é}é part by -

wei ght of 1, 1-bis(t-butyl- er oxy exane, was

conti nuously ;mﬁﬂ@r t Qgﬁﬁr 44 O t faador to
per - forr%o& 'ymeri zatlﬁor‘f]a% t eor%)éngdrrerfs}'%T%% 1i:/ar/ry:\*alrl za- 15

tion tenperature yWRPraltidLE R0 dHtin tie 14 ed amount of the
nononers into a polymer at an outlet of the plug flow reactor
reached 20 parts by wei ght per 100 parts by weight of the sum of
t he nononers, the pol ynmer converted fromthe nononers and the
rubbery 20 pol yner at the time of cdamgdletidon of the particle form
i ng substep. The pol ynerization tenperature and residence tine in
t he reactor were get—at—8§8ferriCand—156 Hours, TespectTvery—hn
t he pol yneri zatior reactilonMelt flow rate Vicat softening point
- (g/10 min) (°C)
2.6%
PC-1 Mv = 50,000 150.8

* Measurement conditions: 280°C, 2.16 kg.

[Production of ABS polymer (II)]

5 . Using a continuous polymerization apparatus com-
p6§ed of a 15-¢ plug fiow.tower reactor [a reactor of
the same type as the Mitsui-Toatsu Chemicals type dis-
closed in Figure 7.5(b) on page 185 in Koji Saeki and
Shinzo Omi: "Shin Polymer Seizo Processes (New Polymer

10 Production Processes)", Kogyo Chosakai Publishing Co.,

| Ltd., said reactor being divided in 10 stages and hav-
ing showed C,/Cq = 0.955 in a plug flow test],_;s a
first reactor, and three 10-¢ back—mixed stirred tank
reactors connected in series with the plug flow tower

15 reactor, an ABS resin was produced. The plug flow
tower reactor, as the first reactor, was used.to per-

form a rubber particle forming sub-step, the first



m xture at the outlet of the plug flow reactor, the 25 rubbery

pol ymer had been converted into a di spersed

- 70 - phase so that rubbery particles were forned. Their
average particle size Derr] was 1.0 pm The reduced vis- cosity
[err] of the polymer conponent avail abl e by el i m nation of

I nsol ubl e conponents fromthe 5 pol ynmeri zation reaction m xture
through its extraction at 25C with a 7:3 (by weight) m xed sol vent
of met hyl : ethyl ketone and met hanal &Ras 0.49 dI/g.

- The pol ynerization reaction m xture was con- tinuously fed to the
second reactor. The polyneriza- 10 “tion of the nononers was conti nued
in the second rea

(esi dence time  back-mixed %@iﬁ’?%‘ir‘g Olty%%%%ﬁ‘i’%ga%‘gggsggﬁgérssgngec"

respectively, t ?ﬁﬁr @gPHfé hgq& SeihRLO

t he ~ pol yr?er}d art'egag%é%ﬁ%{}? %’?P e ésga(')n reac%jé%érggiﬁggﬂgg Siig
parts by wei ght pese 00 [ tEndYeNBEGUn®f stibSegi@h€f reactors wbb€ adapt-
nononers, the polyner converted fromthe nononers and the rubbery

pol ymer at the ting Go gsmt&tﬂucm Pést-polymerif@t Pant s6bstepze adj usting
substep. Fromthe secon reactor, the polynerization reaction
m xture was con- 20 A feedpushicliirvas . conpesed eo fige6 ppatrts| bysweikght
Derr] of rub- ber particles in the polynerization reaction
m xture vels styreme, 2@ padus doy vweight t9f [aerylonithaleel yfer
conponent avail able by elimnation of insoluble com .
parts by weight of ethylbenzene; 8 parts by weight of a
rubbery polymer (a styrene-butadiene copolymer whose 5
wt.% solution in styrene had a viscosity of 11 centi-
10 poises at 25°C), 0.15 part by weight of t-dodecyl-
mercaptan and 0.0S part by weight of 1,1-bis(t-butyl-
peroxy)-3,3,5-trimethylcyclohexane, was continuously
chaiged at 10 kg/hr into the plug flow reactor to per-
form polymerization of the monomers. The polymeriza-
15 tion temperature was adjusted so that the converted
amount of the monomers into a polymer at an outlet of
the plug flow reactor reached 20 parts by weight per
100 parts by weight of the sum of the monomers, the
polymer converted from the monomers and the rubBery
20 polymer at the time of completion of the particle form-
ing substep. The polymerizatibn temperature and
residence time in the reactor were set at 88°C and 1.6
hours, respectively. In the polymerization reaction

mixture at the outlet of the plug flow reactor, the

25 rubbery polymer had been converted into a dispersed



ponents fromthe polynerization reaction m xture 25 through its -
extraction at 25C wth a 7:3 (by weight)

- 71 - : : m xed sol vent of nethyl ethyl ketone and net hanol was
0.51 dl/g. The [err] of the polyner conponent was 0. 97.

The pol ynerization reaction mxture was fed to 5 the third reactor
(post - pol yneri zati on substep). As a result of polynerization in
the third and fourth reac- tors, the converted anount of the
nononers into the pol ymer at an ou¥Petr of the fourth reactor
reached 40 parts by wei ght per 100 parts by weight of the sum of
10 t he nononers, the polyner converted fromthe nononers and

t he rubbery poly | nci ntaII the third.reac- tor_was set at
a tenmperature of%ee % deﬁ?d%thIes werg i farmadg UK whil e

the fourth _react%rvf\%s%e S}a&ﬁ%e sme”?é)l Fyeiag,u[‘ _of il gg,gg & vi = :

residence tine o meri zati on reac ron mXx
was then guided t&sua, tﬁ%pgbgghg% am Bﬁﬁﬁ‘ée’é)(ra%tl‘éﬂfl\éf“bﬂ}h used. _a

pr eheat er a acuun1c A resin obtained fromthe

recovery step wasl3ndRASRsh id¥ dhsbiiubld Worfddients from theéereby an ABS
resin was obtained as granular pellets. 20 A pol ynmer conponent (A) in
t he thus- 8bt ai negpoARMerEHdation reactitar nalxtatte athnowstositlsy edftradtlioll / g,
an acrylonitrile conmpound content of 25% a grafting degree of
128% and ata 2510bwivhpal Je@r (bpnwvenght) md¥edThelwentagf peathitl e

size of the rubbery polynmer conponent was 0.7 pm
ethyl ketone and methanol was 0. 49 de/g.

The polymerization reaction mixture was con-
tinuously fed to the second reactor. The polymeriza-
10 tion of the monomers was continued in the second reac-
tor. The polymerization temperature and residence-time
were controlled at 100°C and 0.8 hours, respectively,
so that the converted amount of the monomers into the
po&ymer at an outlet 6f the second reactor reached 29
15 part§ by weight per 100 parts by weight of the sum of
the monomers, the polymer converted from the monomers
and the rubbery polymer at the time of cémpletion of
the particle size adjusting substep. From the second
reactor, the polymerization reaction mixture was con-
20 tinuously drawn. The average particle size Dpy of rub-
ber particles in the polymerization reaction mixture
was 0.7 pm. The reduced viscosity n, of the polymer
component available by elimination of insoluble com-
ponents from the polymerization reaction mixture

25 through its extraction at 25°C with a 7:3 (by weight)
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[ Pol ycar bonat e- ABS resin conposition] , In an extruder, 100
parts by wei ght of the above- descri bed pol ycarbonate, 100 parts
by wei ght of the ABS resin obtained as described above and 0.2
part by 5. wei ght of an antioxidant were m xed at 260C. The

results are shown in Tables 5-1 and 5-2. Before the extrusion, the
ABS resin and the pol ycarbonate were both subjected to drying at
100[err] C for: 12 hours. Exanpl e 4=2/1 10 The procedures
of Exanple 4-1 were repeated ex- cept that 100 parts by wei ght of

t he pol ycarbonat e of Exanpl e 4-1 and 67 parts by wei ght of the ABS

resin ob- mikghngEg;'ggn@{g%%stﬁg;aﬂn’gfxglgggggﬁﬂ- ah@CmbERYhG a8

shown in Tabl es 5-

resin was produceg_ kq 85§f3|3Tﬁé“%1?2g§8§ttgF Pol?ﬁﬁgeﬁoﬁ§ohgn%3§ggle 4-1

except that the converte he” nononmersS was varied. The
results of o.oanal yses and perfornmance eval uation of the thus- 20
obtained resin are shown in Tables 5-1 and 5-2. Exanpl e 4-4
Prepared was a feed sol theopolfimebivasionmpasetion mixturef w8 Eaat €oby
wei ght of styrene, 11 parts by wei ght of . acrylonitrile, 11 parts
by wei ght ®f et hythentbhird téactor (post-polymerization substep). As a
resﬁlt of polymerization in the third and fourth reac-
tors, the converted amount of the monomers into the
polymer at an outlet of the fourth reactor reached 40
parts by weight per 100 parts by weight of the sum of
10 the monomers, the polymer converted froﬁ the monomers
and the rubbery polymer. Incidentally, the third reac-
tor was set at a temperature of 125°C and a residence
time of 0.8 hour, while the fourth reactor was set at a
te&perature of 140%:ahd a residence time of 1.0 hour.
15 The polymerization reaction mixture was then guided to
a separation'and recovery step which used a preheater
and a vécuum,chamber. A resin obtained from the
recovery step was processed in an extrusion step,
whereby an ABS resin was obtained as granular peilets.
20 A polymer component (A) in the thus-obtained ABS resin
had a reduced viscosity of 0.51 d¢/g, an acrylonitrile
compound content of 25%, a grafting degree of 128% and
a rubbery polymer content of 18%. The average particle

size of the rubbery polymer componeht was 0.7 um.

25



25 parts by weight of a rubbery polynmer (a styrene-

- 73 - but adi ene bl ock copol yner having a solution viscosity

of 11 cst as neasured at 25C in the formof a 5% ~ styrene
solution), 0.045 part by weight of an organic per oxi de

[1, 1-bi s(t-butyl -peroxy)-3,3,5-trinethyl - 5 cycl ohexane] and 0.2
part by weight of tertiary dodecyl nercapt an. Pol yneri zati on was

t hen conduced in a simlar manner as in Exanple 4-1

A pol yner conponent (A) in the thus-obtain&d’ABS resin had a
reduced viscosity of 0.38 dl/g, an 10 acrylonitrile conmpound content
of 13% and a grafting degree of 113% The rubbery pol yner

conponent had an fgﬁ"el%ﬁ?—,@ﬁ%'g‘?%e“ﬁrﬂﬁ‘&%ﬁ°ﬂ‘%ﬁ°’?%pm and its content

was 21% e polycar a e ABS resin
was conducted in the sang, EBONStARaLP, BTN s 1b4y weight of NEn&esHbye-
d>5 ExXanple 4-5 The

are shown in Tables 5-1 an -2.

procedures of ExarqedscriPedslyERasdrat€X-100 parts BePheisittbe the Rbsa
feed sol ution conposed of 62 parts by weight of styrene, 8 parts

by wei ght of 20 resimabhtainddid=, dédcypibéd dhowei apd ©Of2 epayt blepzene, 10
parts of a rubbery polyner (of the sane type as that enpl oyed in
Exanpl e 4- B), 0.0%egight mf van gintivxidant were mixednat 2@0°6ki d&heof t he
sane type as that enployed in . Exanple 4-1) and 0.18 part by weight
of tertiary 25 resipds arershginin Tables 5-1 and 5-2. Before the

extrusidn, the ABS resin and the polycarbonate were
both subjected to drying at 100°C for 12 hours.
Exanmple 4-2
10 The procedures of Example.4—1 were repeated ex-
cept that 100 parts by weight of the polycarbonate of
Example 4-1 and 67 parts by weight of the ABS resin ob-
t?ined in.Examéle 4-1 were blended. The results are
shown in Tables 5-1 amd 5;2.
15 Example 4-3
An ABS resin was produced in exactiy the same
_manner,és in Example 4-1 except that the converted
amount of the moﬁomers was varied. The results of
analyses and performance evaluation of the thus:
20 obtained resin are shown in Tables 5-1 and 5-2.
Example 4-4
Prepared was a feed solution which was composed
of 68 parts by weight of styrene, 11 parts by weight of
acrylonitrile, 11 parts by weight of ethylbenzene, 10

25 parts by weight of a rubbery polymer (a styrene-



- 74 - : A pol ynmer conponent (A) in the thus-obtained ABS

resin had a reduced viscosity of 0.45 dl/g, an acrylonitrile
conpound content of 10% and a grafting degree of 120% The
rubbery pol yner conponent had an 5 average particle size of 0.6 pm
and its content was 22% Wth 100 parts by weight of the

pol ycar bonate, 67 parts by weight of the thus-obtained ABS resin
wer e bl ended. The results are shown in Tables 5-1 and 5-2.
Example 4-6 10 An ABS resin wds ‘Obtained in the sane manner as
in Exanple 4-1 except for the use of a feed solution conposed of
63 parts by weight of styrene, 13 parts by - wei ght of

lonitril 1 t
wel oht of & rubbersefend AR clbofiitt naying o SBRUEESE yRSBEMSY Y, |
Exanpl e 4-1), 0.04¢ pr‘ré]st as eastgi‘ %ghﬁs‘éf i WD FYrq Aigge (of the
sane type as at enpl oye 4-1) and 0. 255 part by

vei ght Gty rineé EoLEOIGRY | Bl 68Dt Bart AoPOoh¥IGhHt C@ﬂD&Heai'?‘éﬁic
in the thus-obtained ABS resin had a reduced viscosity 20
dl /g, an acryl oniperdeidenpbiiebia(temtyl-peroxy) -3 16/6-enimatRyp+ti ng

degree of 115% The rubbery pol ynmer conponent had an average
particle size of cyclohexafe] amd QN2 past conteaighksof O8ertiahy 100 parts
by wei ght of the pol ycarbonate, 150 parts by weight of the 25

t hus- obt ai ned ABSl9desyilmgreaptamdedPolmmerization wre then conduced in

a similar manner as in Example 4-1.
A polymer component (A) in the thus-obtained ABS
resin had a reduced viscosity of 0.38 dé¢/g, an
10 acrylonitrilé compound content of 13%, and a grafting
degree of 113%. The rubbery polymer component had an
average particle size of 0.9 um, and its content was
21%. Blending of the polycarbonate with the ABS resin
was conducted in the séme manner as in Example 4-1.
15 The results are shown in Tables 5-1 and 5-2. |
Example 4-5
Tﬁe prbcedures of Example 4-1 were repeated ex-
cept for the use of a feed solution composed of 62
parts by weight of styrene, 8 parts.by weight off
20 acrylonitrile, 20 parts by weight of ethylbenzene, 10
parts of a rubbery polymer (of the same type as that
employed in Example 4-1), 0.05 part by weight of an
organic peroxide (of the same type as that employed in
Example 4-1) and 0.18 part by weight of tertiary

25 " dodecylmercaptan.



- 75 - shown in Tables 5-1 and 5-2. Exampl e 4-7

The procedures of Exanple 4-1 were repeated ex- _ cept for the use
of a feed solution conposed of 58 5 parts by weight of styrene, 14
parts by wei ght of acrylonitrile, 20 parts by weight of

et hyl benzene, 8 parts of a rubbery polyner (a styrene-butadi ene

bl ock . copol yner having a solution viscosity of 30 cSt as

measured at 25C in the formof a S%styrene gglution), 10 and 0. 24
part by weight of tertiary dodecyl nercapt an. A pol yner conponent
(A) in the thus-obtained ABS resin had a reduced viscosity of 0.29
dl /g, an acrylonitrile conpound content of 17% and a grafting

degree of 130% A Y yndib dompgii e (00 MRP G M%gﬁﬁ{éﬂ% S

particle 15 size of '1.T pm and its content was 18% Ing O
the pol ycarbonat e piddith (il ABITddRfddll WaissSoditie tee 0 s de/g, anthe sane

manner as in Exanple 4-1. The results are shown 1 n Tables 5-1 and
5-2. 20 acx3ionitrile compound content of 10%, and a grafting
degree of 120%. The rubbery polymer component had an
5 average particle size of 0.6 pm, and its content was
22%. With 100 parts by weight of the polycarbonate, 67
parts by weight of the thus-obtained ABS resin were
blended. The results are shown in Tables 5-1 and 5-2.
Example 4-6 |
10 | An ABS resin was obtained in the same manner as
in Example 4-1 except for the use of a feed solution
composed of 63 parts by weight of styrene, 13 parts by
weight of acrylonitrile, 15 parts by weight of ethyl-
béhzene, 9 parts by Wéigh£ of a rubbery polymer (of the
15 same type as that employed in Example 4-1), 0.04§ part
by weight of an organic peroxide (of the same tYpe as
that em?loyed in Example 4-1) and 0.255 part by weight
of tertiary dodecylmercaptan. A polymer component (A)
in the thus-obtained AES resin had a reduced visﬁosity
20 of 0.27 d¢/g, an acrylonitrile compound content of
16%, and a grafting degree of 115%. Thé rubbery
polymer component had an average particle size of
2.2 pym, and its content was 19%. With 100 parts by
weight of the polycarbonate, 150 parts by weight of the

25 thus-obtained ABS resin were blended. The results are
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shown in Tables 5-1 and 5-2.
Exanmple 4-7

The procedures of Example 4-1 were repeated ex-
cept for the use of a feed solution compoéed of 58
parts by weight of styrene, 14 parts by weight of
acrylonitfile, 20 parts by weight of ethylbenzene, 8
parts of a rubbery polymer (a styrene-butadiene block
copolymer having a solution viscosity of 30 cSt as
measured at 25°C in the form of a 5% styrene solution),
and 0.24 part by weight of tertiary dodecylmercaptan.
A polymer component (A) in the thus-obtained ABS resin
had a reduced viscosity of 0.29 d¢/g, an acrylonitrile
cdmpound content of 17%, and a grafting degree of 130%.
Th% rubbery polymer componént had an average particle
size of 1.1 pym, and its content was 18%. Blending of
the polycarbonate'with the ABS resin was conducted in |
the same manner as in Example 4-1. The results are

shown in Tables 5-1 and 5-2.
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[err] - 78 -

Conparative Exanple 4-1 Emul si on pol yneri zati on was
conduct ed usi ng pol ybut adi ene | atex, styrene and acrylonitrile in
pr o- portions of 30 parts by weight (as solids), 35 parts by 5
wei ght and 5 parts by weight, respectd il . Latex of t he
resul tant graft copol yner was coagul ated with dilute sulfuric
acid, washed and then filtered. The coagul um so formed was then
dried. A polynmer conponent (A) in the thys:-ohtained ABS resin had
a reduced vis- 10 cositly of 01498l /p, an aqryldnitrill ¢ canmpound
) i h 0 i
cont ent of 18% and |a grqfilngideggpu @R |48%| Bflendigng |of the
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pol ycarbonate with the ABS resin was conducted in the - same manner
as in Exanple 4-1. The results are shown in Tables 6-1 and 6-2.

15 Conpar ati ve Exanple 4-2 ~An ABS resin was produced in
exactly the sane : manner as in Exanple 4-1 except for the use of a
con- ti nuous polymerization apparatus which only the three

back-m xed stirred tank reactors were connected togeth- 20 . oerin
series without the plug flow reactor as the girst reactor. The
results of anal yses and perfornmance = 783l uations of the

t hus- obt ai ned resin are shown in Tabl es 6-1 and 6-2. 25

- 79 -

Comparative Example 4-1
Emulsion polymerization was conducted using
polybutadiene latex, styrene and acrylonitrile in pro-
éortions of 30 parts by weight (as solids), 35 parts by
5 weight and 5 parts by weight, respectively. Latex of
| the resultant graft copolymer was coagulated with
dilute sulfuric acid, washed and then filtered. The
coagulum so formed was then dried. A polymer component
(a) in the thus-obtained ABS resin had.a reduced vis-
10 | cosity of 0.49 d¢/g, an acrylonitrile compound content
of 18%, and a grafting degree of 45%. Blending of the
polycarbonate with the ABS resin was conducted in the
same manner as in Example 4-1. The results are shown
in Tables 6~1 and 6-2. |
15 Comparative Example 4-2
An ABS resin was produced in exactly the same
manner és in Example 4-1 except for the use of a con-
tinuous polymerization apparatus which only the three
back-mixed stirred tank reéctors were connected:togeth-
20 er in series without the plug flow reactor as the first
reactor. The results of analyses and performance
evaluations of the thus-obtained resin are shown in

Tables 6-1 and 6-2.

25
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81 -
The BPA- base pol ycarbonate

PC-4) shown in Table 7 were provided for
.in Exanples 5-1 to 5-5 and Conparative Exanples 5-1 to

[err]

Exampl e 5

- gple 7

5
Vi scosity average nol ecul ar wei ght

[ Ther nopl asti c pol ycarbonates (1)]
pol ymers (PC 2, PC- 3,

sel ecti ve use

5- 3.
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PC- 2 12,500 PC-3 16, 000

PC- 4 22, 000 Exanple 5-1 [ Producti on of ABS
polymer (11)] Usi ng a continuous polynerization apparatus com
10 posed of a 15-1 plug flow tower reactor [a reactor of : t he sane
type as the Mtsui-Toatsu Chem cals type dis- closed in Figure
7.5(b) on page 185 in Koji Saeki and Shinzo - Qm: "Shin Polyner Seizo
Processes (New Pol yner Production Progesses)", Kogyo Chosakai

Publ i shing Co., 15 Ltd., said react or 'beq]ng di vi ded in 10 stages and
hav- ing showed Cl/C[err] = 0.975 in a plug flow test], as a

first reactor, and three 10-| back m xed stirred tank

- 82 - EgafboLsSsconnected in series with the plug flow tower
reactor, an ABS resin was produced. The plug flow tower reactor, as
t he flrst reactor[Tﬁaﬁmgﬁggstgcpgbiycarbonatggrqmg]rubber particle forn1ng
sub-step, the first back-m xed stirred tank reactor was enpl oyed as
a sec- ond reacwné BpApbaker podyparbonhees ppd yadiras (PO 25 BC-3,
step, and the third and subsequent. reactors were adapt- ed to
perform a post-poPgag)i shownninuffabdp. 7 were providedAfbgeselwnmdwewgse

conposed of 56 parts by weight 10 of styrene, 20 parts by wei ght of
acrylonitril®, " 16in Examples 5-1 to 5-5 and COmparatlve Examp es 5-1 to

5-3.

Table 7

Viscosity average molecular weight

PC-2 12,500
PC-3 16,000
PC-4 ' 22,000

Example 5-1
[Production of ABS polymer (II)]
Uéing a continuous polymerization apparatus com-

10 posed of a 15-¢ piug flow tower reactor [é reactor of

the same type as the Mitsui-Toatsu Chemicals typ; dis-

closed in Figure 7.5(b) on page 185 in Koji Saeki and

Shinzo Omi: "Shin Polymer Seizo Processes (New Polymer

Production Processes)", Kogyo Chosakai Publishing Co.,
15 Ltd., said reactor being divided in 10 stages and hav-

ing showed C;/Cg = 0.975 in a plug flow test], as a

first reactor, and three 10-¢ back-mixed stirred tank



parts by wei ght of ethylbenzene, 8 parts by weight of a rubbery
pol ynmer (a styrene-butadi ene copol yner whose 5 wt. % solution in
styrene had a viscosity of 11 centi - poi ses at 25C), 0.15 part by
wei ght of t-dodecyl- 15 mer capt an and 0.05 part by wei ght of

|, 1-bi s(t-butyl - peroxy) -3, 3,5-trinmethyl cycl ohexane, was

conti nuously charged, at 10 kg/hr into the plug flow reactor to
per - form pol yneri zati on of the nononers. The pol yneri za-

tion tenmperature was adjusted so that the Tdeérted - 20 amount of the
nononers into a polyner at an outlet of the plug flow reactor
reached 20 parts by wei ght per 100 parts by weight of the sum of

the nmonorers, thgg??ctors thXEEEeﬁoﬂﬁeEEEQFErQﬁhﬁh?hEEEQEQ:?}%PSt?QSr

rubbery mer at e tinme of conpletion o orm

ing substep. Therpabyse!i dAt ABS +EHRAT @hH' Bréffced. The ?lug flow
- 83 - residence tine in the reactor were set at 88C and 1.8

hours, respectivetyweknreéheteel YaBr tBat Epsteaeht@br, was usedl thEérat -t
outlet of the plug flow reactor, the rubbery pol ymer had been
converted into a flospeasedbbér parthblecfoemihgt subbbeep, pahei ciestwere
formed. Their average particle size Dpl was 1.2 pm The reduced
vi s- 5 cosbagkfmikpdostihredotankr reaagponewasaemplaped by a sec-
el imnation of insoluble conponents fromthe polyneri - . . zation
reaction nixture PRARCHUGACEPE ERtPAELPER at PRELRFLPCS1Ze adjushipng gub-3 (

wei ght) m xed sol vent of nethél ethél )
step, and the third and subsequent reactors were adapt-

ed to perform a post-polymerization substep.
A feed, which was composed of 56 parts by weight

10 of styrene, 20 parts by weight of acrylonitrile, 16
parts by weight of ethylbenzene, 8 parts by weight of a
rubbery polymer (a.styrene-butadiene copolymer whose 5
wt.% solution in styrene had a viscosity of 11 centi-
p$ﬁses at 25%3; 0.15 part by weight of t-dodecyl-

15 mercaptan and 0.05 part by weight of 1,1-bis(t-butyl-
peroxy)-3,3,S;trimethylcyclohexane, was éontinuously_
chargeq-at-lo kg/hr into the plug flow reactor to per-
form polymerization of the monomers. The polymeriza-
tion temperature was adjusted so that the convefﬁed

20 amount of the monomers into a polymer at an outlet of
the plug flow reactor reached 20 parts by weight per
100 parté by weight of the sum of the monomers, the
polymer converted from the monomers and the rubbery
polymer at the time of completion of the particle form-

25 " ing substep. The polymerization temperature and

25

he

by



ket one and net hanol was 0.49 dl/g. ' The pol yneri zation

reaction m xture was con- tinuously fed to the second reactor. The
pol ymeri za- tion of the nonomers was continued in the second reac-
15 tor. .The polynerization tenperature and residence tine

were controlled at 110[err]C and 0.8 hours, respectively, so t hat

t he converted anmobunt of the nononers into the pol ynmer at an outl et
of the second reactor reached 29 parts by weight per 100 parts by

wei ght of the sumof 20 t he mononer sT &heé pol ymer converted fromthe

nononer s and the rubbery polynmer at the tinme of conpletion of

the particle size adjusting substep. Fromthe second reactor, the

pol ymeri zati on re@&&i& ggxfféé ?ﬁspﬁgggeactogeyeréi?Heuékyng?E%niTFFh

average particle srze err particles In
pol ynmeri zation regghi-gn gbﬁ%é&@ivel . gn the polymerization reaction

- 84 - was 0.7 p The reduced viscosity [err] of the polyner
conponent avai | abhexburel b¥ 88k 80t2EtI BEOLHE! B1G§MElow reactBehedhs from
t he pol ynerization reaction m xture through its extraction at 25C
with a 7:3 (by wergbberySpolymerxhddsbeegantontepteldylinebhyl dkepersedand

nmet hanol was 0.51 dl/g. The [err] of the pol yner conponent was
0.97. 5 - phas@hsopthgteribherynparticiea wexeufermed.f eBhedr

the third reactor (post-polynerization substep). As a 10 result of

pol yneri zati on i naveragei parkhaleosien Pppatas 1.2 pm.t offhe meducsd, stisey
armount of the nmononers into the . ]
cosity 5, of the polymer component available by
elimination of insoluble components from the polymeri-
zation reaction mixture through its extraction at 25°C
10 with a 7:3 (by ﬁeight) mixed solvent of methyl ethyl
ketone and methanol was 0.49 dé/g.

The polymerization reaction mixture was.con-
tinﬁously fed to the secohd reactor. The polymeriza-
ti;n of the monomers was continued in the second reac-

15 tor. The polymerization temperature and residence time
were controlled at 110°C and 0.8 hours, réspectively,
so that the converted amount of the monomers into the
polymer at an outlet of the second reactor reached 29
parts_by.weight per 100 parts by weight of the sﬁm of

20 the monomers,; the polymer converted from the monomers
and the rubbery polymer at the time of completion of
the particle size adjusting substep. From the second
reactor, the polymerization reaction mixture was con-
tinuously draWn. The average particle sizé Dpp of rub-

25 ber particles in the polymerization reaction mixture .



pol ymer at an outlet of the fourth reactor reached 40 parts by

wei ght per 100 parts by weight of the sum of t he nononers, the

pol ymer converted fromthe nononers 15 and the rubbery pol yner.
Incidentally, the third reac- tor was set at a tenperature of
125[err] C and a residence time of 0.8 hour, while the fourth
reactor was set at a tenperature of 140C and a residence tine of
1.0 hour. The pol yneri zation reactlg m xture was then guided to

20 a separation and recovery step which Hsed a preheater and a
vacuum chanber. A resin obtained fromthe recovery step was
processed in an extrusion step, wher eby an ABS resin was obtai ned

as granul ar pel| gl 0.7 m. THs RRIGESQ PRSIy () Je thlte gdymaabt ai ned

ABS resin average nmol ecul ar melght of* 31, 000 as term ned

- 85 - didnt VAL by | éPifDIPOLEN 6DNiR8616H1&5¢0ma
grafting degree of 28% and a rubbery pol yner content of 18% The

average particl e porents ffmmrtﬁéquaymerlzatlmmlya@cttonpnﬁnhureas 0.7 pm
5 - [ Pol ycar bonat e- ABS resin conposition] ‘In an extruder,
100 parts by wei gthraigh hitsibeweraction at 2i%°¢cmiilbdd apdl:yc iy mstight)oo
parts by weight of the ABS resin obtained as descri bed above and
0.2 part By -~ mixedusohvent of mekhvkiebhyl vekoneaud apedlaucl ves 10

results are shown in Tables 8-1 and 8-2, Before he extrusion,
the ABS resin and®t¥e ¥dByrcalbbndnérnc?t th &' pofynd? component %as

0.97.
The polymerization reaction mixture was fed to
the third reactor (post-polymerization substep). 2As a
10 result of polymerizatioﬁ'in the third and fourth reac-
tors, the converted amount of the monomers into the
polymer at an outlet of the fourth reactor reached 40
parts by weight per 100 parts by weight of the sum of
tﬂe monomers, the polYmer‘cdnverted from the monomers
15 and the rubbery polyher. Incidentally, the third reac-
tor was set at a temperature of 125°C and a residence.
time of 0.8 hour, while the fourth reactor was set at a
temperature of 140°C and a residence time of 1.0 hour.
The polymerization reaction mixture was then guiaed to
20 a separation and recovery step which used  a preheater
and a vacuum chamber. A resin obtained from the
recovery step was processed in an extrusion step,
whereby an ABS resin was obtained as granular pellets.
A polymer component (A) in the thus-obtained ABS resin

25 had an average molecular weight of 31,000 as determined



both subjected to drying at 100[err]C for 12 hours. ‘Exanpl e 5-2
The procedures of Exanple 5-1 were repeated ex- 15 cept that 100
parts by wei ght of the pol ycarbonate of Exanple 5-1 and 67 parts
by wei ght of the ABS resin ob- tained in Exanple 5-1 were bl ended.
The results are shown in Tables 8-1 and 8-2. Exanpl e 5-3
20 An ABS resin was produced in exactly the sane manner
as in Exanple 5-1 except that the converted anount of the nononers
was varied. The results of anal yses &Pd~ per f or mance eval uation of

t he thus- obtained resin are shown in Tables 8-1 and 8-2. 25

- 86 - Exanpl e 5-4 Prepared was a feed solution

whi ch was conposegy gpc ler38 RS 1Y i lcctitdiin & Bspard s by
wei ght of yacry'or‘?llnt;&l Il:gﬁ 11 parts by wel ghtc of ethylbenzene, 10

5 parts by Wkt isly AdgHieor NYesend & FuBE polymer cditiatt ene

bl ock copol ymer having a solution viscosity 11 ¢St as neasured

at 25[err]C in theff as®.of Theb¥verage partiiyiensiy@ lliﬂ dhe rukbEryart by
wei ght of an organic per oxi de

[1, 1- bi s(t-butyl - peigmelr- Sohponentnetalsy (0.7 L. cycl ohexane] and 0.2
part by weight of tertiary dodecyl mer capt an. Polynerlzatlon was

then condubed in [Polycarbenate—ABS mesisr cemposibiand e 5-

In an extruder, 100 parts by weight of the above-
described polycarbonate, 100 parts by weight of the ABS
resin obtained aé described above and 0.2 part by
weight of an antioxidant were mixed at 260°C. The

10 results are shown in Tables 8-1 and 8-2. Before the
extrusion, the ABS resin and the polycarbonate were
both subjected to drying af 100°C for 12 hours.
Example 5-2 '

’ The procedures of E#ample 5-1 were repeated ex-

15 cept that 100 parts by weight of the polycarbonate.of
Example 5-1 and 67 parts by weight of the ABS resin ob-
tained in Example 5~1 were blended. The results are
shown in Tables 8-1 and 8-2.
Example 5-3

20 An ABS resin was produced in exactly the same
manner as in Example 5-1 except that the converted
amount of the monomers was varied. The results of
analyses and performance evaluation of the thus-

obtained resin are shown in Tables 8-1 and 8-2.

25



A pol ynmer conponent (A) in the thus-obtained ABS resin had a
nunber average nol ecul ar wei ght of 21,000, 15 an acrylonitrile
conmpound content of 13% and a graft- i ng degree of 113% The
rubbery pol ymer conponent had- an average particle size of 0.9 pm
and its content was 21% Bl ending of the polycarbonate wth the
ABS resin was conducted in the sanme manner as in Exanple 5-1. 20
The results are shown in Tables 8-1 and 8-2. _ Exanpl e 5-5

The procedures of Exanple 5-1 were repeated 8%- cept for the use
of a feed solution conposed of 62 parts by weight of styrene, 8
parts by weight of 25 acrylonitrile, 20 parts by wei ght of

et hyl benzene, 10 gpyample 5-4 - 87 -

parts of a rubbery poF&ner (of the sanme type as that enpl oyed in

Exanpl e 5-1), 0.05 part pepadiddhiwa® adlfeed soluti®ndaiicHpefaeXidtidadfed he
sane type as that enployed in Exanpl e 5-1) and 0.18 part by wei ght

of tertiary 5 of edoppaxtsnbycatigght of styrene, 11 Aaudisy iy wedryinerft
(A) in the thus-obtained ABS resin had a nunber average nol ecul ar

wei ght of 28, 000, acrylonitrideacrhll gaints by eehehin @ @hhwilbesfzer®y Ithd a
graft- i ng degree of 120% The rubbery pol ynmer conponent had 10
an aver ageSpart i cParisz bYowedghtyaf anaduhberyopodymeras(a styrene—o oy

Wth 100 ts b i ght of th I 7, i gh
Wih 100 parts by weight of the polycarbonate. . . ., 87 parts by weioht

of 11 cSt as measured at 25°C in the form of a 5%
styrene solution), 0.045 part by weight of an organic
peroxide [1,1-bis(t-butyl-peroxy)-3,3,5-trimethyl-
10 cyclohexane] and 0.2 part by weight of tertiary
dodecylmercaptan. Polymerization was then conduced in
a simiiar manner as in Example 5-1.
A polymer component (A) in the thus-obtained ABS
résin had a number averagé molecular weight of 21,000,
15 an acrylonitrile compound content of 13%, and a graft-
ing degree of 113%. The rubbery polymer component had
an average particle size of 0.9 pm, and its content was
21%. Blending of the polycarbonate with the ABS resin
was conducted in the same manner as in Example 5-1.
. 20 The results are shown in Tables 8-1 and 8-2.
Example 5-5
The procedures of Example 5-1 were repeated ex-
cept fof the use of a feed solution composed of 62
parts by weight of styrene, 8 parts by weight of

25 acrylonitrile, 20 parts by weight of ethylbenzene, 10



bl ended. The results are shown in Tables 8-1 and 8- 2. Conpar ati ve
Exanple 5-1 15 An ABS resin was obtained in the sane nanner as
in Exanple 5-1 except for the use of a feed solution conposed of
58 parts by wei ght of styrene, 14 parts by wei ght of
acrylonitrile, 20 parts by weight of ethyl- benzene, 8 parts by
wei ght of - a rubbery polyner (a 20 st yrene-but adi ene bl ock copol yner
havi ng a sol ution viscosity of 30 cSt as nmeasured at 25C in the

f or m of : a 5% styrene solution) and % 72 part by wei ght of
tertiary dodecyl mercaptan. A polynmer conponent (A) in t he

t hus- obtai ned ABS resin had a nunber average 25 nol ecul ar wei ght of

12,000, an acryl oghitisl 8£CATRABRL 1 f th £ that
- 88 - Bco%tent of 17@brgh8°aygfﬁféfng dggfggebfyfgb&F T g

rubbery pol ymer CEﬂEQB?&H had Exampaer 899 )pabt 06l pasitzdy weight oFf ah 1 pPm
and its content was 18% Bl ending of the pol ycarbonate with the
ABS resin was condughfdc perokideb (of theasamenkype as ithabxeampleyedlin The
results are shown in Tables 8-1 and 8-2. Conpar ati ve
Exanpl e 5-2 Example 5-A) ABS OedBnpaat pyouedgliti ofetectlipriyhe sane
manner as in Exanple 5-1 except for the use of a con- 10 ti nuous

pol ynmeri za%i on appgadecwdmemiceptanl.y the three back-mi xed stirred

tank reactors were connected togeth- er in series wthqut the plug
flow reactor as the fir&tpolymer component (A) in the thus-obtained ABS

resin had a number average molecular weight of 28,000,
an acrylonitrile compound content of 10%, and a graft-
ing degree of 120%. The rubbery polymer component had

10 an average particle size of 0.6 uym, and its content was
'22,0%. With 100 parts by weight of the polycarbonate,
67 parts by weight of the thus-obtained ABS resin were
blended. The results are shown in Tables 8-1 and 8-2.
Cohparative Example 5-1 |

15. An ABS resin was.obtained in the same manner as
in Example 5-1 except for the use of a feed solution
composed of 58 parts by weight of styrene, 14 parts by
weight of acrylonitrile, 20 parts by weight of ethyl-
benzene, 8 parts by weight of a rubbery pdlymer-ka

20 styrene~butadiene block copolymer having a solution
viscosity of 30 cSt as measured ét 25°C in the form of -
a 5% styrene solution) and 0.24 part by weight of
tertiary dodecylmercaptan. A polymer component (A) in
the thus-obtained ABS resin had a number average

25 molecular weight of 12,000, an acrylonitrile compound



reactor.. The results of anal yses and performance eval uati ons of
the thus-obtained resin are showmn in 15 Tabl es 8-1 and 8- 2.
Conpar ati ve Exanple 5-3 Ermul si on pol yneri zati on was
conduct ed usi ng .pol ybut adi ene | atex, styrene and acrylonitrile in
pr o- portions of 30 parts by weight (as solids), 35 parts by 20
wei ght and 5 parts by weight, respectively. Latex of t he
resultant graft copol yner was coagul at ed mﬁtg dilute sulfuric
acid, washed and then filtered. The - goégulun1so formed was then
dried. A polyner conponent (A) in the thus-obtained copol yner had
a nunber average 25 nol ecul ar wei ght of 29,000, an acrylonitrile

conpound content of 17%, and a grafting degréeS9f-130%. _Th
content of 18% and a grafting degree cﬁg4596 end?ng of t%e

pol ycar bonat e Wi t hmigleeABDdBfhdl VESNEHEWE 1843 an averadd pdftfele spsaer
as in Exanple 5-1. The results are shown in Tables 8-1 and 8-2.
5 10 of 1.1 um, and its content was 18%. Blending of the
polycarbonate with the ABS resin was conducted in the
5 same'manner as in Example 5-1. The results are shown
in Tables 8-1 and 8-2.
Comparative Example 5-2
An ABS resin was produced in exactly the same
manner as in Example 5-1 except for the use of a con-
10 tinuous polymerization apparatus which only the three
back-mixed stirred tank reactors were connected togéth-
er in series without the plug flow reactor as the first
reactor. The results of analyses and performance
e&%luations of the thﬁs-ostained resin are shown in
15 Tables 8-1 and 8-2.
Comparative Example 5-3
Eﬁulsion polymerization was conducted using
polybutadiene latex, styrene and acrylonitrile in pro-
portions of 30 parts by weight (as solids), 35 ﬁarts by
20 weight and 5 parts by weight, respectively. Latex of
the resultant graft copolymer was coagulated with
dilute sulfuric acid, washed and then filtered. The
coagulum so formed was then dried. A polymer component
(A) in the thus-obtained copolymer had a number average

25 molecular weight of 29,000, an acrylonitrile compound



15

10

15

20

25

20

25 - 90 -

- 89 -

content of 18%, and a grafting degree of 45%. Blending

of the polycarbonate with the ABS resin was conducted

in the same manner as in Example 5-1.

shown in Tables 8-1 and 8-2.

The results are
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M oo e i ol ANHERVER IR0

1. A process for the continuous production of an 2 ABS resin¢

including a step of polynerizing 100 parts 3 by wei ght of a nonomer
conponent, which is conposed of 4 a styrene nononer and an
acrylonitrile nononer or of a 5 m xture thereof and a vinyl nonomer
copol yneri zable 6 with at | east one of said nononers, in the presence
of 7 4 to 50 parts by weight of a rubBer®# polymer by con- 8 ti nuous
bul k and/ or continuous sol ution polynerlzatlon 9 to forma pol yner of
sai d nononer conponent as a con- ti nuous phase and particles of said

rubber pol yner a .1 phase wherein: 12 (1) said
S%% % %%FIS %@ fg [

pol yneri zation st east two substeps, one being a
first-stage gubstep of §0rmMy process for the continuous production of an

2 ABS resin, including a step of polymerizing 100 parts
3 by weight of a monomer component, which is composed of
4 a styrene monomer and an acrylonitrile monomer or of a
5 mixture thereof and a vinyl monomer copolymerizable

6 with at least one of said monomers, in the presence of
7 4 to.SO parts by weight of a rubbery polymer by con-

8 tinuous bulk and/or continuous solution polymerization
9 to form a polymer of said monomer component as a con-
10 tinuous phase and particles of said rubber polymer as a

11 dispersed phase, wherein:

12 o (1) said polymerization step comprises at least
13 tw; substeps, one being a first-stage substep of form- '
14 ing particles of said rubbery polymer and the other

15 being a second-stage substep of adjusting the particle
16 sizes of said particles;

17 (2) said first-stage polymerization substep as

18 said particle forming substep is conducted in a-:

19 polymerization system making use of a plug flow reactor
20 or a batch polymerization reactor, and conducts

21 polymerization at least until said particles of said

22 rubbery polymer are formed in the polymerization mix-
23 ture; and

24 (3) said second-stage polymerization substep as



I R e el et 11 111111

particles; 17 (2) said first-stage polynerization substeptas" 18 *-
said particle form ng substep.is conducted in a 19 pol yneri zation system
maki ng use of a plug flow reactor 20 or a batch pol ynerization reactor

and conducts 21 polymerization at least until said particles of said 22
rubbery polynmer are formed in the polynerlzatlon mx- 23 ture; and 24
(3) said second-stage pol ynerization subste

- 93 - 25 said particle size adjusting substep I ncreases a con- 26
verted anount of said nononer conponent into said 27 pol ymer conpared

wth that 9553l daRant palesboeThige 281ustifioLaRaRal TRKESASHR! hoEoRal d

particles o sald bery po in"sard particle formng
substep. 1ljg vertéd ambBfnk’ 888 iaf mehahnerlconpenent Saked sdia

pol yneri zation step further conprises, as a third-stage 3 substep, a
post - pol ynesy zat | polghbst epmphgbdsuithqthat iA saifopagtpkdel gorafingai d
particle size adjusting substep, 5 said polynerization is conducted
further to 2@creasebatep andcmakessbmaliaresahdlpauﬂﬁuﬂabnbﬁgsaéﬁdrub-
particles of 7 sai d rubbery polyner in the sane shapes as those of 8
sai d partic2es of beuvdpeiypery fpsmphednasaifeparficde formingaisybssepl-etion

of said partijcle size adjustlng sub-
i . The process of claim 1, wherein said

2 polymerization step further comprises, as a thirdfstage
3 substep, a post-polymerization substep that subsequent
4 to completion of said particle size adjusting substep,
5 said polymerization is conducted further to increase a
6 conversion rate while maintaining said particles of
7 said rubbery polymer in the same shapes as those of
8 said particles of said rubbery polymer at the time of
9 séﬁd completion of said particle size adjusting sub-
10 step. |
1 3. The process of claim 1, further comprising a
2 step so that from a polymerization mixture obtained
-3 from said polymerlzatlon step comprising said partlcle
4 forming substep and said particle size adjustlng sub-
S step, (i) said ABS resin and (ii) an unreacted portion -
6 of said monomer component and an inert inorganic sol-
7 vent employed in said polymerization are recovered in
8 forms separated from each other.
1 4. The process of claim 1, wherein said plug

2 flow reactor is a tower reactor.



10 step. 1 3. The process of claim1, further rlmllmlllﬂl“""'l””"l
step so that froma polymerization mxture obtalned 3 fro

pol ymeri zation step conprising said particle 4 forn1ng subst’ep ‘and S aid® ”
particle size adjusting sub- 5 step, (i) said ABS resin and (ii) an
unreacted portion 6 of said nononer conmponent and an inert inorganic

sol- 7 vent enployed in said polynerization are recovered in 8 forns
separated fromeach other. 1 4, 1¥e process of claim1l, wherein

said plug 2 flow reactor is a tower reac

- 94 - 1 5. The process of claim1l1l, wherein a back-m xed 2
stirred tank reactor is used as a polynerization reac- 3 tor in said

particle sizg adjustingsSubghePprobess of cla gm 1ThenheGess Bhck-aliFed
wherein said 2 polynerlzatlgh step i s conductéd to satisfy the follow

3 . ing forpul a: gt4rred tank reactor is used @s'h pdlyR@rizationheeaich 6
[err] represents a reduced viscosity of a copolyner 7 extracted from a
pol ymeri zati®n m ¥bw €nakaldd] pattGclehisize &djusitinavaubsitlep.at the time of
conpletion of said particle 9 form ng substep, in a 7:3 (by weight)

m xed solvent of 10  enet iThe pirbreskebdnelaNEK] ambereimasalid MeOH) as
11 measured at 30[err] C using dinethylfornman de (DVF) as a 12

sol vent, and2 polymerization step is conducted to satisfy the follow-
3 ing formula:
4 n1/np < 0.98
5 wherein
6 n1 represents a reduced viscosity of a copolymer
7 extracted from a polymefization mixture at 25°C, which
8 is available at the time of completion of said particle
9 forming substeﬁ, in a 7:3 (by weight) mixed solvent of
10 methyl ethyl ketone (MEK) and methanol (MeOH) as
11 measured at 30°C using:diméthylformamide (DMF) as a
12 solvent, and
13 n, represents a reduced viscosity of a similar
14 extract from a polymerization mixture available at the
1% time of complétion of said particle size adjusting sub-
16. step as measured in a similar manner. .
1 7. The process of claim 1, wherein said
2  polymerization step is conducted so that the followihg
3 formulas (I), (II), (III) and (;V) are satisfied:
4 B/A = x (I)
5 16 -5 A and 0.1 < X, and 17.6 < A+B < 50 (II)

6 0 < log(Dpy/Dp2) < 2 (III)



- 13 [err] represents a reduced viscosity of a S|rnl aqulnﬂgﬂullnnuulnln
extract froma polynerization m xture available at the

conpl etion of said particle size adjusting sub- 16 step as’ méastrely
a simlar manner. 1 7. The process of claim1, wherein said 2
pol yneri zation step is conducted so that the followng 3 formulas (1),
(rer), (1r1r) and (1Vv) are satisfied: 4 B/ A =x
(ry 5 16 < Aand 0.1 < X, and 17.6_< A+B < 50 (rr)y 6
0 < og(D[err]/D[err]) <2 T19%)
5 I[err]/1[err] < 15.0 ' (I\O 8
mhereln 9 A represents a converted anount of sald mhole
nononer conmpgonent into g Lﬂ olngr at the time of com n of
sai d partlclg form ng sug ép 2) ag ex- 12 pressed |n tern1of ggrts by
wei ght suppogi ng {Ratedn 13 wei ght of an unreacted nononer conponent, a
wei ght of 14 sal d converted anount of said nononer conponent into 15
said polymergand a wei giat represdtsubbebyiveetyaeambantl6f sai@Owpales by
melght 17 B is expressed by the followng fornula: 18
C- A 18 woabmer Componentntinte saidepbdgmenvat: the tdme wifolcem-20
nnnoner into said polyner at the tinme of conpletion of 21 said particle
si ze adj ustilhg supdegpiofd3pfasaddppestddle forming substep (2) as ex-
12 pressed in term of parts by weight supposing that a
13 weight of an unreacted monomer component, a weight of
14 said converted amount of said monomer component into
15 said polymer and a weight of said rubbery polymer be
16 100 parts by weight,
17 B is expressed by the following formula:
18 ' -B=C-A
19 wherein C represents a converted amount of said whole
20 monomer into said polymer at the time of completion of
21 said particle size adjusting substep (3) as expressed
22 in terms of parts by weight supposing that the total of
23 a weight of an unreacted portion of said monomer com-
24 ponent at the time of said completion of said particle
25 size adjusting substep (3), said weight of said -con-
26 verted amount of said monomer component into said
27 polymer and said weight of said rubbery polymer be 100
28 parts by weight,
29 | Dp; represents an average particle size of said

30 particles of said rubbery polymer at the time of said

31 completion of said particle forming substep as ex-



wei ght' of an unreabted portion of sald mononer com 24 Bllllllﬁmlllalllﬁ‘ulﬂ Il
time of said conpletion of said particle 25 si ze adjustlﬁg Substedp ¢3)

said weight of said con- 26 verted anount of said nonomer conponent
into said 27 pol ymer and said wei ght of said rubbery polynmer be 100 28
parts by weight, 29 Derr] represents an average particle size of
said 30 particles of said rubbery polyner at the time of said 31

conpl etion of said particle forning subst&p?8s~ex-

- .96 - 32 pressed in terns of pm 33 Derr] represents an
average particle size of said 34 particles of said rubbery pol yner at

the tinme of,said said particle size adjusting substep
as 36 é)%presge%%s'e erms g%ﬂso%é) I[err] represents a

particle sgze d'Str'bnggnréﬁﬁééen§§ an 2lesahd patrtiehess9kesairdshilbery
polynmer at the tinme sai d conpl etion of said particle formng

sub-step, 340 pAEiAks of said M¥Udry §UISARIY ath Yifd tiine of Zaid

di stribution index 42 of said particles of said rubbery polyner at the
time 43 350f sSachpletilc ich safic Ppaktnarlie dizesiay) waljirsg isupstdp asi4
step. 1 8. The process of claim7, wherein said 2
pol yneri zaBbon stexqpriesseahduc ttedmesp atham,t he fol | owi ng
37 Ip; represents a particle size distribution index
38 of said particles of said rubbery'polymer at the time
39 of said completion of said particle forming sub-step,
40 and
41 Ipp represents a particle size distribution index
42 of said particles of said rubbery polymer at the time
43 of said completion of said particle size adjusting sub-
44 step. |
1 ) 8. The process of elaim 7, wherein said
2 polymerization step is conducted so that the following
3 formulas (V) and (VI) are satisfied:
4 1? < A and 0.1 < X < 1.5,
5 and 19.8 < A+B < 45 (V)
6 Dp; < 2.0, :
'7 and 0 < log(Dp;/Dpp) < 1.0 (VI)
1 9. The process of claim 7, wherein said particle
2 forming substep is conducted for a residence time of
3 from 0.5 to 3 hours, and said particle size adjusting
4 substep is conducted for a residence time which ranges

5 from 0.2 to 2.5 hours and is 0.2 to 0.9 times as long



3 formulas (V) and (VI) are satisfied: 4 18 < i i
1.5, 5 and 19.8 < A+B < 45 Tmfm"ﬂg"!“"'ljmlll
Derr] <2.0, 7 and 0 < log(Dpl/Dp2) < 1-0  * ¢ Vi *
9. The process of claim7, wherein said particle 2 form ng substep is
conducted for a residence tinme of 3 from0.5 to 3 hours, and said
particle size adjusting 4 substep is conducted for a residence tine

whi ch ranges 5 from0.2 to 2.5 hours andyjs_ 0.2 to 0.9 times as |ong

- 97 - 6 as said residence tinme of said particle form ng sub- 7

st ep. 1 10. The process of claim1l, wherein said rubbery 2

pol ymer conprises at | east butadiene parts, and a 3 grafting degree of
a styrene/ acgyl onakr shgdcepreliveBceOine?of saddphieadneaneopaihg ehpsai d
rubbery polyner in said 5 ABS resin ranges Fron155 to 200% 1

11. The protess steplaim 1l, wherein said rubbery 2 pol ymer. conpri ses
at least two types of styrene- 3 but adi ene copolyners (SBR) R err], R2,
and said polyneriza- 18. Theopretepsi sfcoidimt2¢ whetrbdh shédf eubberpg

formul as 5 (M1), (MI11), (IX) and (X) are satisfied: 6 5 <
SV[err] < 50 12 pogypgrrFompgéses at least butadigeyg| part®, and a 5 <
SV2 < 60, 2§3< STéréfégng deg of s%VLgLL/a 2 lppdri 3c< SIZ-gl[gLr]
<35 fpg)of 3 sty er¥lppafriirocepglym
(X) 4 said butadiene parts of said rubbery polymer in said
5 ABS resin ranges from 55 to 200%.’
1 11. The process of claim 1, wherein said rubbery
2 polymer comprises at least two types of styrene-
3 butadiene copolymers (SBR) Ry,Ry, and said polymeriza-
4 tion step is conducted so that the following formulas
5 (VII), (VIII), (IX) and (X) are satisfied:
6 .7 5 < 8V] <50, 12 < STy < 30 (VII.)
7 " 5< SV, < 60, 25 < sfz < 50 (VIII)
8 3 < ST,-ST; <35 (IX)
9 1 <Ry/Ry <9 ' " (X)
10 wherein
11 SVl_represents a viscosity of a 5 wt.% styrene
12 solution of said styrene-butadiene copolymer Rliat 25°C
13 as expressed in terms of centipoises,
14 ST} represents a content of styrene in said
15 styrene-butadiene copolymer R, as expressed in terms of
16 wt.%, |
17 SV, represents a viscosity of a 5 wt.% styrene

18 =~ solution of said styrene-butadiene copolymer R, at 25°C



10 wherein 11 SV[err] represents a viscosity TE| :Hm “"
styrene 12 sol ution of said styrene-butadi ene copol ymef'[ mu G“III “ '
25[err]C 13 as expressed in ternms of centipoises, 14 = ¢ L mw § =

ST[err] represents a content of styrene in said 15 st yrene- but adi ene
copolymer Rlerr] as expressed in terns of 16 w.% 17 SV2
represents a viscosity of a 5 w.%styrene 18 sol ution of said
styrene- but adi ene copol yner R2 at 25[err]C _

- 98 - 19 as expressed in terns of Eeﬂ?ipoises, and 20 ST2
represents a content of styrene in said 21 styrene- but adi ene copol yner
R2 as expressed in terns of 22 w.% 1 12. An ABS resin
avail able Ry a co idiHANSSSUP in Zermd! Wf | AMENRARSS | Ralaidi ng a step of
pol ynerizing 100 3 parts by wei ght of a nononer conponent, which is
com 4  pposed of a FTyr eapreBeAURr aaBEn8Bnaco¥| s8ytenkeifivBaiar 5 or
of a m xture thereof and a vinyl nononer 6 copol yneri zable with at

| east one @fi sai Gtyremeiitadiene copdlymEresfenees afxprdssdd jpartermy of
wei ght of a rubbery 8 pol ymer by continuous bul k and/ or conti nuous
solution 22 potbederization to forma polyner of said nononer com 10
ponent as a continuous phase and partjicles of said rub- 11  ber polyner
as a di sperded phase, kher dth:ABS|xesin availables iy HAGPEMUARS @Yt ep

conprises at least 13 t wo subst eps,..one being a first-stags subst ep of
2 duction process including a step of polymerizing 100

form

3 parts by weight of a monomer component, which is com-

4 posed of a styrene monomer and an acrylonitrile monomer
5 or of a mixture thereof and a vinyl monomer

6 copolymerizable with at least one of said monomers, in
7 the presence of 4 to 50 parts by weight of a rubbery

8 polymer by continuous bulk and/or continuous solution

9 pdl&merization to form a polymer of said monomer com-
10 po;ent as a continuous phaée and particles of said rub-
11 ber polymer as a dispersed phase, wherein:

12 (1) said polymerization step comprises at least
13 two substeps, one being a first-stage substep of form-
14 ing particles of said rubbery polymer and the other

15 being a second-stage substep of adjusting the pa;ticle
16 sizes of said particles; '

17 (2) said first-stage polymerization substep as

18 said particle forming substep is conducted in a

19 polymerization system making use of a plug flow reactor
20 or a batch polymerization reactor, and conducts

21 - Ppolymerization at least until said particles of said



14 Ing particles of said rubbery polynmer and the other 15 ggiaei
second- st age substep of adjusting the particle 16 si zes oH! ﬂHI]ﬂ“" Illl " |II|
particles; 17 (2) said first-stage polynerization substeplasn 18 =
said particle form ng substep is conducted in a 19 pol ynmeri zati on system
maki ng use of a plug flow reactor 20 or a batch pol ynerization reactor
and conducts 21 pol yneri zation at |east until said particles of said
- 99 - 22 rubbery polynmer are formed in the polynerization mx- 23
ture; 24 : (3) said second-stage pol®¥Ynerization substep as 25
said particle size adjusting substep increases a con- 26 verted anount
of said nononer conponent into said 27 pol ymer conpared with that in
said partidz forfigery SpolyRtPShel AOndRKER SHE! bSIynat f2081bh CheR-Of
said rub- 29 bery ﬁ%%@n&?ﬁ_orned In saldﬁgartlc e ¥@rn1ng %%%s g%; 30
and 31 23 ‘Qftdgl; rubbery polymer conprises at |east butadiene 32
parts, and a grafting degree of a styrene/acrylonitrile 33 copol yner on
sai d but adiZdne parts of (3pishidibbecond<dtage NSbVyRsriration ABSSEESI &
ranges from55 to 200% 1 13. An ABS resin avail able by the
‘continuous 4 0- said particle psivesadiisting suldsteeincreasés a con-
pol yneri zatjion 3 step is conducted so that the following fornmula is 4
satisfied: verted amount of said monomer component into said
27 polymer compared with that in said particle forming
29 substep and makes smaller said particles of said rub-
29 bery polymer formed in said particle forming substep;
30 and
31 _said rubbery polymer comprises at: least butadiene
32 parts, and a grafting degree of a styrene/acrylonitrile
33 copolymer on said butadiene parts of said rubbery
32 pdlYmer in said ABS resin ranges from 55 to 200%.
1 13. An ABS resin available by the continuous pro-
2 duction process of claim 12, wherein said polymerization
3 step is conducted so that the following formula is
4 satisfied:
5 . Ip1/Ipy < 15.0
6 wherein
7 Ip; represents a particle size distribution index
8 of said particles of said rubbery polymer at the time
9 of said completion of said particle forming sub-step,
10 and
11 Ipp represents a particle size distribution index

12 of said particles of said rubbery polymer at the time



F[err] represents a partic:ée;{Lelgsggli;ugﬁeg igdex R IWHI"MMHIII

particles of said rubbery polyner at the time 9 sai conp et iton Mof
said particle formng sub-step, 10 and 11 I[err] represents a
particle size distribution index 12 of said particles of said rubbery
polynmer at the tinme - 100 - 13

of said conpletion of said particle size gd&@@thg sub- 14 step. 1
14. An ABS-pol ycarbonate resin conposition prising: 3 .

(1) 100 parts by weight of a thernoplastic poly- 4 arbonate and 5
(I'1) 10 to 500 parts by weight of an ABS resin; 6 wherei n

1) said ABSi3esinofl kaiks p i S _

3) 2514 ABe T col nof| BB cBAPLLRRLR, Be HREPEATLifys S‘ﬁ%aﬁgflﬁﬁ“&%*‘?ﬁub
pol yrmer, 114 step.3) a pol yner conponent (A) in said ABS resin 12
(1), said polynmer conponent (A) being available by 13 elimination of

i nsol ubl e cohponents fLém sandABBSpoigcarbdate febint bonpgbieibhaebmen of
said ABS resin (Il) at 25[err]C 15 with a 7:3 (by weight) m xed sol vent
of methyl ethyl BBisingetone and nethanol, conprises 8 to 30 wt.% of an

3 (I) 100 parts by weight of a thermoplastic poly-
4 carbonate, and

5 (II) 10 to 500 parts by weight of an ABS resin:;

6 wherein |

7 _ 1) said ABS resin (II) is available by the pro-
8 cess of claim 1,

9 2) said ABS resin (II) comprises 5 to 30 wt.$% of
10 said rubbery polymer,

11 o 3) a polymer component (A) in said ABS resin

12 (fi), said polymer comﬁonent (A) being available by

13 elimination of insoluble components from said ABS resin
14 (II) through extraction of said ABS resin (II) at 25°C

15 with a 7:3 (by weight) mixed solvent of methyl ethyl

16 ketone and methanol, comprises 8 to 30 wt.% of an

17 acrylonitrile component, .

18 4) said polymer component (A) hés a reduced vis-
19 cosity (qsp/c) of from 0.2 to 0.65 d¢/g, and |
20 5) said rubbery polymer comprises at least

21 butadiene parts, and a grafting degree of a styrene/
22 acrylonitrile copolymer on the butadiene parts of said

23 rubbery polymer in said ABS resin (II) ranges from 55



s

ﬁ;s a ?g(rjﬁl:ce)gi E/lrlsIe igrrpong(r)ltSI tyl?[err]/c) o?)ffgimdopgl %/(r)re(r)“mmm“ﬂ“lmullll

20 5) said rubbery polynmer conprises at |east 21 but adi éne ®
parts, and a grafting degree of a styrene/ 22 acrylonitrile copol ymer .
on the butadiene parts of said 23 rubbery polyner in said ABS resin
(11') ranges from55 - 101 - 24
to 200% 1 15.  The conposition of ,glaim14, wherein.said 2

pol ymer conponent (A) conprises 10 to 18 w. % of said 3 acrylonitrile
conponent and has a reduced viscosity of 4 fromO0.3 to 0.45 dl/g, and
said grafting degree of 5 said styrene/acrylonitrile copolyner on said
but adi ene §4 pgbt 900k .sai d rubbery polynmer in said ABS resin (Il) 7
ranges from 75 to 200% 1 16. The conposition of claim 14,
wherein saidy 2 pol wmer Qe dmplosiAions aifd claliymas ,c etgeredn s@Ad bei ng
3 avai l abl e by elimnation of insoluble conponents from 4 sai d ABS
resin (11) througpodytmeacicomponientai(d)ABSnprrisesr 49 feo( 1L8) wit. 325fersali@ wi t h
a 7:3 (by weight) m xed solvent 6 of nethyl ethyl ketone and nethanol,
has a nunber3aver acryloniigd Leplconpomenteiagidt hpsva) KBQPCGFi Wr1§|¢|°§(}t00@’fto
8 40, 000; and a rel ationshi p between said nunber averag nol ecul ar
wei ght [ (M) ABS] &FoBaiod 3pdioy Perd 5c &fneapd gaid g{%ft?%gs%?‘élrﬁﬁsof'em n

1) and a viscosity aver
() 5 sa% s yf%ne/acrylonltrlle copolymer on said butadiene

6 parts of said rubbery polymer in said ABS resin (II)

7 ranges from 75 to 200%.

1 ~ 16. The composition of claim 14, wherein said

2 polymer component (A), said polymer component (A) being

3 available by elimination of insocluble components from

4 said ABS resin (II) through extraction of said ABS

5 resin (II) at 25°C with a 7:3 (by weight) mixed solvent

6 of‘methyl ethyl ketone and methanol, has a number aver-
| 7 age molecular weight {(Mn)apgl] of from 10,000 to

8 40,000; and a relationship between said number average

9 molecular weight [(Mn)apg]l of said polymer component

10 (A) in said ABS resin (II) and a viscosity average
11 - molecular weight [ (Mv)pc] of said thermoplastic;
12 polycarbonate (I) is represented by the following for-
13 mula (XI):

14 0.7 < (MV)pe < (Mn)ppg < 0.8 (XI)

1 17. The composition of claim 14, wherein said

2 rubbery polymef in said ABS resin (II) has an average

3 particle size of from 0.3 to 3 um; said polymerization



11 nmol ecul ar meight [ (M) pC] of séid t hernoplastic 12
(I% is represented by the followng for- 13 mul a (XI) “mmmﬂmlﬂllﬂllllll
<

M/)[err] < (M)ABS < 0.8 (X)) 1 The+*conposi tm on ~ *
of claim 14, wherein said 2 rubbery polymer in sald ABS resin (I1) has
an average 3 particle size of fromO0.3 to 3 pm said polynerization
- 102 - 4 step of said ABSresin (Il) is conducted so as to 5
satisfy the follow ng fornul a: [err] < 0.98 7
wherein 8 [err] represents a reduced viscosity of said polyner
9 conponent (A) available at the tinme of conpletion of 10 sai d
particle size adjusting substep as neasured at- 11 30[err] C using
di met hyl f or rami dest&pFprasaddsrRBSepesiaAN@II}2is conductb@r b h8PEEsents a
reduced viscosity of a simlar 13 pol ymer conponent avail able at the

time of conp?etiosatidfy thé ﬁalﬁowangltbﬁmﬁbaﬂlng substep as neasured in a

15 simlar manner.
6 n1/nz < 0.98

7 wherein

8 1, represents a reduced viscosity of said polymer
9 component (A) available at the time of completion of

10 said particle size adjusting substep as measured at

11 30°C using dimethylformamide (DMF) as a solvent, and

12 : 71 represents a reduced viséosity of a similar

13 polYmer component available at the time of completion
14 of said particle forming substep as measured in a

15 similar manner.



