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Method for Particles Agglomeration and Enlargement
of Diene Type Polymer Rubber Latex,

Graft Polymer and Thermoplastic Resin Composition

Technical Field

The present invention relates to a method for
particles agglomeration and enlargement of a diene type
polymer rubber latex; a graft copolymer obtained from
the thus obtained particles-enlarged diene type polymer
rubber latex; and a thermoplastic resin composition

comprising such a graft copolymer.

Background Art

| Thermoplastic resins are in wide use in
various fields for their excellent mechanical and
chemical properties but generally have a drawback of
low impact resistance. In order to alleviate the
drawback, there were proposed methods for imparting
impact resistance to a thermoplastic resin by adding
thereto an impact resistance-improving resin such as an
ABS resin which is a hard resin reinforced with an
elastic body, an MBS resin and a graft polymer of a
monomer (e.g. methyl methacrylate, styrene, acrylo-

nitrile, etc.) on a poly(alkyl acrYlate) rubber polymer
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order to alleviate the drawback, there were proposed net hods for

I nparting inpact resistance to a thermoptastic-resin by addi ng
thereto an inpact resistance-inproving résin. siuch as 20 an ABS resin
vihich is a hard resin reinforced w-th--an3-=--- -~ el~asti c body, an MBS resin
and a graft polynmer of a nononer (e.g. nmethyl methacrylate, styrene,

acrylonitrileysptg-$70N02940, JB-ROEY{2Bky54 aghy| abea-58bbesope) yner
(JP- A-57- 102940, JP-A-60- 235854 and JP- A-58- 1520309). Graft

copol yners of particl esgepfargasbIyidel of partade disemlunesed arudbdee | npact
resi stance i nprovenent of thernoplastic resin. Wth respect to the

t echni que forhaGeobeanniungdt ibs phet impast entéai geancea bixeprovdeent hat e
been reported enl argenment techniques using an electrolyte, a
hi gh- nol ecul arherganilesherdreaiex, Whth respecd op the teéknigueupder .of

resear ches have been _made Earticularly on an enl argenent_techni que
using an 5 obtaining this particles-enlarged rubber, there have

been reported enlargement technigues using an
electrolyte, a high-molecular organic acid latex, an
acid or the like. A number of researches have been
made particularly on an enlargement technique using an

10 acid, and a method is well known which comprises adding
an acid to a rubbery polymer latex to reduce the pH of
the latex and agglomerate and enlarge the latex
particles and then adding a basic substance to make the
pH of the system alkaline and stabilize the latex.

15 In the above method, it is an important task
to, at the time of particles agglomeration and
enlargement, keep the stability of the latex and obtain
a particles-enlarged latex without generating rubber
coagulum.

— 20 As methods improved in the above important
task, there were proposed a method which comprises
adding an acid to a rubbery polymer latex, effecting
particles enlargement at a pH of below 7.0, and then
adding thereto a basic substance, these steps being

25 conducted at a temperature of 40°C or higher at an
agitation intensity of not more than half that used

during graft polymerization) (JP-B-55-19246); and a



X0 acid, and a nethod is well known which conprises adding an acid to
a rubbery polynmer |atex to reduce the-pktof .- :*-- tthe | atex and aggl onerate
and enlarge the | atex particles and t-hen "addi ng a basic substance to
make the pH of the system al kal ine -&nd-st-abi I't'ze the |atex. 15

In the above nethod, it is an inportant task to, at the tine of

particles agghefmbat wRRcRNEomprises! a8@eAgNin XE€EQ tdHeastabbéiyy of the
| at ex and obtain a particles-enlarged | atex w thout generating rubber

coagul um 20polymer latésg obhbaisingpaofisttynath® abayeandport ant

task, there were proposed a nethod which conpri ses adding an acid to a
rubbery pol ymeffeaténg péafettlaeg enlargementc| as anprgéntn® ar hepsl of
bel ow 7.0, and then addi ng thereto a basic substance, these steps
being 25 cowHereéd sheaacédpesasddedoin4g[eheyer oprhfghieptateahIP-
agitation intensity of not nore than half that used during graft
polynerizéiioﬁfztgﬁoé)55-19246); and a

In JP-B-55-19246, while there is a
description of the agitation intensity not more than
half that used during graft polymerization, there is no
description of specifying the level of the agitation

10 intensity used during the graft polymerization;
therefore, the agitation intensity to be employed
during the particles enlargement is unknown. Further,
while the agitation intensity is largely dependent upon
the shape of the agitating element used, no description

15 is made on the shape of agitating element even in
Examples. Furthermore, in Examples, the solid content
of the latex after particles enlargement is 25% by
weight or less in all cases; such a method shown in
Examples is applicable only to a latex of low solid

— 20 content in which rubber coagulum are unlikely to
appear. Therefore, the method described in the
literature is unable to show high productivity.

The method described in JP-B-2-9601 is as
well applicable only to a latex of low solid content

25 (the solid contents of particles-enlarged latexes shown
in Examples being 21-23% by weight). Therefore, this

method is unable, either, to show high productivity.



net hod whi ch conprises adding an acid to a rubbery pol ymer | at ex

containing a fatty acid soap and .--. _--etf-ecting particles enlargenent at a
pH of 4.0 or |ess, wherein thelacidi-s added tn a shower or fog state
(JP- 5 B-2-9601). 1I-n-FP-B-55-19246;  while there is a
description of the agitation intensity not nore than hal f that used

during graft polymerizalifs ddi&,] Ssitte the ¥ESEHPIdOHRAG HRei fying the
| evel of the agitation 10 intensity used during the graft polynerization;

therefore, theatodktod | @ndudeasidy el deulepldyEfhision wigHog the particles
enl argement is unknown. Further, while the agitation intensity is

| ar gel y depenaehtatjon, unifdire sdwipemefatiwn aigs twatl ke lat erertakesed, no
description 15 is made on the shape of agitating el enent even in
Exanpl es. Furphecenreven ni Hxamplws) fotte audjoheraition occurspfat el at ex
after particles enlargenent is 25% by wej ght or |ess in all cases;
such a nmetho seeRwiderably long time is required until it is over,
making productivity low.
For obtaining a particles-enlarged latex of
high solid content, there were proposed, for example, a
method wherein, in the step of adding an acid to a
10 polymer latex to give rise to agglomeration, the acid
and the latex are continuously fed to a flow type
tubular apparatus (JP-B-7-21014); and a method which
comprises adding an emulsifier which is stable in an
acidic state, to a polymer latex containing an
15 emulsifier whose surface activity is reduced in an
acidic state, then adding an excess amount of an acid,
and adding the polymer latex further to give rise to
particles enlargement (JP-B-7-21012).
In the method described in JP-B-7-21014,
N 20 particles-enlarged latexes of high solid content (29-
34.8% by weight) are obtained (Examples 1-3); however,
a flow type tubular apparatus is needed besides an
agitating vessel, which requires an additional facility
investment and is not economical.
25 In the method described in JP-B-7-21012, a
particles-enlarged latex of high solid content (40% by

weight) is obtained in an agitating vessel.



Exanples is applicable only to a Iatex of lowsolid 20 content in which
rubber coagulumare unlikely to .--..appear.:Therefore, the method
described in the literature Es- unab[e to 'show:hi gh productivity.

The method described in JP-B-2-960t s as~ - - welF- applicable only to a

| atex of low solid content 25 (the solid contents of particles-enlarged
| at exes shown i n Exanplies meehod , 2 hord¥elky whieghblexThefekere, this
nmet hod i s unable, either, to show high productivity. Furt her
in this nethghrsiabes térelangementofhaxiah awbrage daattexclies Giemictred by
nmol ecul ar di ffusion w thout agi tation, uniform aggloneration is
unlikely to taked.185 bl acer amasr o aﬂcgtaJm feorkatayy| uth o legf s at
all, 5 a con5|derably long time is required until it is over, maki ng
product i vi t y PKEicle ‘diameter, dfeléb?]é?r%ﬂ R YR 3160 diimg dedl | at ex of

5 needed (26 hours in Examples); therefore, the method
has a productivity problem even prior to particles
enlargement. The technigue for obtaining a particles-
enlarged latex is a technique for obtaining the large-
particles latex which would require a very long time to

10 obtain by emulsion polymerization, in a short time and
is useful only when the technique can convert a small-
particles latex which can be obtained by relatively
short time polymefization, into a large-particles
latex.

15 In other methods, it is necessary to allow
the material latex to have sufficient stability.
Otherwise, non-enlarged particles remain in the latex
after particles enlargement, resulting in wide particle
diameter distribution and insufficient impact

20 resistance.

Disclosure of the Invention
The presept inventors made an intensive study
in order to solve the above-mentioned problems. As a
result, the present inventors found out a method for
25 particles agglomeration and enlargement of a diene type

polymer rubber latex, which comprises subjecting a



hi gh solid content, there were proposed, for exanpl e,

. nethod“mmw
wherein, in the step of adding an,acid to-a.: 10“p0l:yr¥a’rsimﬁﬂ3tm@mm rise
i

to aggl oneration, the acid and:thé Tatex are contf 0 a
f1ow type tubul ar apparatus (3P-B=721014); and mjmgul
conprises adding an enulsifier which is stable in an acrdic te, to
a pol yner | atgx.cont#hai B ffler LouSHal Sidist whosersiiface activity is

reduced in an acidic state, then addi ng an ‘excess anmount of an acid,
and addi ng t henpetyament abeXaddldfierat Dofivaséd Staimly on PedwnLdres

enl argement (JP-B-7-21012). In the nmethod described in
JP- B- 7- 21014, coa@upat i ox | ©s - Bouar g eshit ol ekes- afl dntgdd sid erte condent  (29-
34. 8% by wei ght) are obtained (Exanples 1-3); however, a flow type
t ubul ar apparptlemes meklbed basédest amigh sohid tententyessiqumhi ch
requires an additional facility i nvestment and is not economcal. 25
I n the nethodoeestatbed rabher Brqagubum; & graft eepelkyner aptaigeel| at ex of
hi gh solid content (40@6bg .weight) js_obtained in an agitating vessel.
. from the thus-obtained particles-enlarged diene type
polymer rubber latex; and a thermoplastic resin
composition comprising such a graft copolymer, having
excellent impact resistance. The present invention has
10 Dbeen completed based on the finding.
The gist of the present invention lies in a
method for particles agglomeration and enlargement of a
diene type polymer rubber latex, which comprises
subjecting a diene type polymer rubber latex produced
15 by emulsion polymerization, to particles agglomeration
and enlargement to obtain a particles-enlarged diene
type polymer rubber latex (A), wherein the particles
enlargement is allowed to take place by agglomeration
based mainly on Brownian movement-induced
— 20 agglomeration; a graft copolymer (B) of a particles-
enlarged diene type polymer rubber latex (A) obtained

by the above method; and a thermoplastic resin

composition comprising said graft copolymer (B).

Brief Description of the Drawings
25 Fig. 1 is a side view of a propeller type

agitating element used in the present invention.



In this nethod, however, the |latex before particles enlargenent has an

average particle dianeter of ©.185 [err}. rn order to obtain a |atex
of such a large particle di aneter , &’ very Teng polymerization time is
5 needed (26 hours in Exanples); t her-efof-eT the -nethod has a
productivity problemeven prior to particles - enl argenent. The

techni que for obtaini ngrgy partiglLop vieveRrged-dpdtlerd Tydbd echni que for
obtaining the | arge- particles l'atex which would require a very |ong
time to 10 ohyatatbygeslbsent poedntni ghéi phesemnt aivhettidén me and i S
useful only when the techni que can convert a snall - particles |atex
whi ch can be obtai ned WFigelhtisd yside viswrdf td rewgumilbawey itzade on, into a
| ar ge- particles | atex. 15 ' In other nmethods, it is

necessary to aplivating elémenttesedl ihatks pvesene mvémtl@mlt stability.

5 Fig. 4 is a top view of a sweptback type
agitating element used in the present invention.

Fig. 5 is a sectional view of a sweptback
type agitating element used in the present invention.

Fig. 6 is a side view of a paddle type

10 agitating element used in the present invention.

Fig. 7 is a top view of a paddle type
agitating element used in the present invention.

Fig. 8 is a side view of a large-sized plate
type agitating element (a FULLZONE type agitating

15 element) used in the present invention.

Fig. 9 is a top view of a large-sized plate
type agitating element (a FULLZONE type agitating
element) used in the present invention.

Fig. 10 is a side view of a large-sized plate

- 20 type agitating element (a MAXBLEND type agitating

element) used in the present invention.

Best Mode for Carrying Out the Present Invention
In the present invention, the Brownian
coagulation refers to agglomeration of latex particles
25 induced by their Brownian movement and conseguent

collision with each other. Agglomeration of latex is



A

& herw se, non-enlarged particles remain in the | at ex after particles
enl argenent, resulting in wide partictez<- -dfameter distribution and
insufficient inmpact 20 resistance.: - Exgéfosure of the Invention

The present inventors nade an |nteﬂsrve*%tudy‘ “fn order to solve the
above-nenti oned problens. As a result= the present inventors found out

a method for g@x’éePé‘IHCé&ésé@%&iﬁﬁ%ﬁ%%ﬂﬁ%&ﬁ@lﬁtﬁn aareh ene type

pol ymer rubber |atex, which conprises subjecting a

- 6 - dlQHéafya@gD@fhéf@Eléﬂbb%hé@ifQ%gélbrﬁ)@féttﬁézesrefersEtrtbargerrent by
aggl onerati on based mai nly on Browni an coagul ation to forma

parti cl es- enl sugeda dblearotgpen that pol Yateex roddeiveataexslodahilgh solid
content without 5 generating rubber coagulum a graft copol ynmer obtained

agitation or the like and thereby flows and )

5 consequently the particles contained in the latex make
a movement, collide with eaéh other and resultantly
cause agglomeration.

The present inventors found out that in

subjecting a rubber latex to particles agglomeration

10 and enlargement, as the contribution of the Brownian
coagulation becomes large, rubber lumps are generated
in a smaller amount and a particles-enlarged latex of
higher stability can be obtained. A larger
contribution of the Brownian coagulatién can be

15 obtained by reducing the shear applied to the material,
and complete Brownian coagulation is attainable when no
shear is applied. Though completely no rubber coagulum
are formed when complete Brownian coagulation is
effected, application of no shear results in requiring

N 20 a very long time for mixing of latex and coagulant and
invites reduced productivity.
Therefore, the object of the present

invention is attained by effecting particles
agglomeration and enlargement while promoting the

25 mixing of coagulant by the application of a moderate
shear to such an extent that no rubber coagulum are

generated.

It was also found out that when particles



from the thus-obtained particles-enlarged diene type pol ymer rubber

|l atex; and a thernoplastic resin .-~ .*“conpositi on.conprising such a graft
copolyner havi ng excel l ent impact | re5|stance The present invention
has 10 been conpl eted based on the- flnﬂ1ng """" LT The gi st of the
present invention lies in a met hod for particles aggloneration and

enl ar genent ddggll omeratdi@neardd/ penpdgememt dleberf feaited haldeeh medmin ses

subj ecting a diene type polynmer rubber |atex produced 15 by emnul sion

pol ymeri zati cm tthe @Brawrclas capguwlsdriarn oparticlasd emllaggerestt to obtain a
particles- enlar ed di ene type polymer rubber |atex (A), wherein the
particl es arhpitegnl | stabilovied Reranase gRsEidly) anrgyl oner at i on

based mainly on B wni an novenent - nduced 20 agglo ratl a graft

copol yner (B)*RETSEHR 1125 gmpared é'ﬁ‘ltj& e @ (%Bﬁr?é‘ rubber | atex
(A) obtai

conposi ti xdc%q%]r?%%/lf‘éth%i?gv e%qnfr} Il&g%l%%oa}?%)ha%m t %(telsc D S by
a dynamic factor such as collision, the particle
diameter distribution of relatively unifdrm particle
diameters is obtained and the amount of non-enlarged
particles becomes very small.

10 Thus, in the present invention, particles
agglomeration and enlargement of latex is effected
based mainly on the Brownian coagulation with the shear
agglomeration kept very low.

The diene type polymer rubber latex used in

15 the present invention is obtained by ordinary emulsion
polymerization. It includes, for example, a
polybutadiene latex and a latex of a copolymer of 50%
by weight or more of butadiene and a monomer
copolymerizable with butadiene.

20 The monomer copolymerizable with butadiene
includes aromatic vinyl type monomers such as styrene,
a-methylstyrene and the like; alkyl (meth)acrylate type
monomers such as methyl methacrylate, n-butyl acrylate
and the like; and unsaturated nitrile type monomers

25 such as acrylonitrile and the like. In the
copolymerization, it is possible to further use, in

combination, crosslinkable monomers such as

divinylbenzene, ethylene glycol dimethacrylate, 1,3-
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Mor e particul arly, t he i nventi.qn. provides .- a t hernopl astic
resin conposition conprising 99-70%by-Weight i. of a thernoplastic resin
(O and 1-30% by wei ght of a graft-- ->-48pol-ymer (B), 5 wher ei n sai d
thernoplastic resin (C is a polyvinyl chloride type resin, and

wherein the ghafdne@isl YaliciBates, Qitlginesednaghdifdte and ROley MEMeZI N, in
at | east one stage, at |east one nonomner sel ected fromthe group

consi sting of an aromatlhe wiompmeinspeopblymemieable aithmbulpddieyki ¢  aci d
ester type nononer, an unsat ur at ed nitrile type nononer and
a rmononer and cupd| gress abtabd arawingrs oo ke pead digwleniar ded di ene
type pol ymer rubber latex (A) having a nunber-average particle dianeter
of 0.15-0.5 [a4Mixgurdi ai Hedrsduabi@etiehdhe dieng &ye | YRAsmet r ubber
| at ex pr oﬁce,d bg/lseérulossisolnble topoll1 em::arsi snaetcieosns,a t o, p urrtiincl. et%eaggl oneration
and enl ar gemeh? 1% ry g
polymerization, a chain transfer agent such as t-
dodecylmercaptan, n-octylmercaptan, O-methylstyrene
dimer or the like.
The number-average particle diameter of the
10 diene type polymer rubber latex is preferably 0.15 um
or less, more preferably 0.1 pum or less.
Even when the number-average particle
diameter of the diene type polymer rubber latex is
larger than 0.15 um, there is no inconvenience in the
15 agglomeration step. However, in obtaining, by emulsion
polymerization, a diene type polymer rubber latex
having a number-average particle diameter larger than
0.15 um, a long time is required for polymerization,
which reduces productivity of emulsion polymerization
- 20 to show less improved productivity in the agglomeration
step.
The solid content of the diene type polymer
rubber latex after particles enlargement is preferred
to be 30% by weight or more. Therefore, the solid
25 content of the diene type polymer rubber latex is
preferably 35% by weight or more, more preferably 40%

by weight or more in view of the fact that the solid



based mainly on Browni an coagul ati on, wherein the content of t he
particl es-enl arged di ene type pol yirer~rubber latex:(A) in the graft
copol ymer (B) is 55-85%by weight:ifn teris of "20 solid content.

Brief Description of the Drawings + »~11-=Fig--1 s a side view of a

propel l er type agitating el ement used in the present invention.

Fig. 2 is a tntdwief redic@ebderilyitdon durigigt adaigienesEnt used in the
present invention. Fig. 3 is a side view of a sweptback type
agitating el emprdowssedtid ddimtproesamd isuwbsdguent neutralizatiodi.g. 4 is a
top view of a sweptback type agitating el enment used in the present

i nventi on. In Ehg. p¥esent sowehoaah,vibw epladseeptbatk

type agitating el enent used in the present invention.
of the particles-enlarged diene type polymer rubber

5 latex (A) is preferably 30% by weight or more, more
preferably 35% by weight or more.

When the solid content of the particles-
enlarged diene type polymer rubber latex (A) is less
than the above range, productivity tends to be low.

10 The particles-enlarged diene type polymer
rubber latex (A) used in the present invention can be
obtained by subjecting the diene type polymer rubber
latex to particles enlargement based mainly on the
Brownian coagulation.

15 In the present invention, there is no
particular restriction as to the apparatus, process,
etc. used in the particles enlargement based mainly on
the Brownian coagulation. However, agitation in
agitating vessel, for example, is conducted preferably

— 20 at a number of rotations not larger than the rotational

number (Ns) represented by the following expression

(1):

Ns = (DO/Ds)k x NO (1)
wherein
25 Ds: diameter (mm) of agitating element
Ns: maximum allowable number of rotations (rpm) in

particles agglomeration and enlargement step



Fig. 6 is a side view of a paddle type 10 agitating element used in the

present invention. Firg.."7 is- a: top VIeM/Of a paddl e type
agitating element used in the present invéntiQn.: = Fig. 8is a
side view of a large-sized plate -~ ~t§pe agrtatlng el ement (a FULLZONE

type agitating 15 elenent) used in the present invention.

Fig. 9 is a tog,viDewaeld &ol:ar g@esifaed opfitige constahypedagietrained gyenent (a
FULLZONE type agitating el enent) used in the present invention.

Fig. 10 is a side vi eeokhapkapdeagizedipbatéemfttype agitating el enment (a
MAXBLEND type agitating el ement) used in the present invention.

Best Mvde for Carryi ngp@opeflBerPtypenaghibacnngorlement: k=0.60, |n the
present invention, the Brownian coagul ation refers to aggl oneration of
| atex particles 25 i n§9eé80byDORECr Browni an noverment and consequent

collision with each other. %%Ioneratlon of latex is
5 sweptback type agitating element: k=0.46,

- N0=300, DO0=60 |
paddle type agitating element: k=0.50,
N0=270, D0=70
large-sized plate type agitating element:

10 k=0.55, N0=200, D0=80

Using the above formula (1), the maximum
allowable number of rotations [Ns (rpm)] in the
particles agglomeration step can be determined
depending upon the diameter and type of the agitating

15 element used. When agitation is made at a rotational
number larger than Ns (rpm), rubber lumps are generated
in some cases and reduction in productivity may be
caused.

— The propeller type agitating element referred

20 to in the present invention is an agitating element as
shown in Fig. 1 and Fig. 2 and has no particular
restriction as to the shape. However, it preferably
has 3-4 blades, an angle of each blade at the root (an
angle indicated by 1 in Fig. 1) of 0-50°, and the

25 maximum inclination angle of each blade (an angle
indicated by 2 in Fig. 1) of 30-75°.

The sweptback type agitating element



general |y caused nmminly by Browni an coagul ati on and shear

aggl onerati on. Shear aggl oneration-tefers-tqQ: :--- such a phenonenon that a
| at ex receives a shear by agi-tatiom or the'liKe and thereby flows and
5 consequently the particles contaitied-4h-1the- t-at ex-nmake a nmovenent,
collide with each other and resultantly cause aggl onerati on.

The present lnpe\ﬁ%%%re% f e gt 352%Tgiitﬁting cTWRIeBE! k)P i7 ;1 EUPRGT ol atex to

particles agglomeration nlfargenment, as the contribution of the

Br owni an tHYRROW3! ISR REBRIE SiglidbEe ng hRaenkURBSwWAr €nggagraged N
a smaller anount and a particl es-enl arged | atex. of hi gher stability

can be obtai re@d FAd.argemd has e@NipartuicudarofrekhieiBtivhn as €oaghleati on can
be 15 obtained by reducing the shear applied to the material, and
conpl et e Br owelieare .codipwentaron iits patetfainadlllye hatse3-dobladesshear i s appli ed.
Though conpl etely no rubber coagul um
5 sweepback length (a length indicated by 5 in Fig. 4) of
0.05-0.3 time the element diameter (2 times the length
indicated by 6 in Fig. 4), an element end height (a
length indicated by 4 in Fig. 3) of 0.01-0.2 time the
element diameter (2 times the length indicated by 6 in
10 rig. 4), and a blade height (a length indicated by 7 in
Fig. 5) of 0.1-0.5 time the element diameter (2 times
the length indicated by 6 in Fig. 4).
The paddle type agitating element mentioned
above is an agitating element as shown in Fig. 6 and
15 Fig. 7 and has no particular restriction as to the
shape. However, it preferably has 2-6 blades, an
inclination angle (an angle indicated by 8 in Fig. 6)
of 0-45°, and a blade height (a length indicated by 9
. in Fig. 6) of 0.1-0.5 time the element diameter 10.
~— 20 The large-sized plate type agitating element
mentioned above is, for example, an agitating element
typified by a FULLZONE agitating element (produced by
Shinko Pantec Co., Ltd.) shown in Fig. 8 and Fig. 9,
i.e. an agitating element having a lowermost radical
25 Dblade 13 fixed to the.rotational shaft 11 in the
vicinity of the bottom of an agitating wvessel and at
least one step of upper radical blade 12 fixed to the

rotational shaft 11 with its phase shifted, relative to



are formed when conpl ete Browni an coagul ation is effected, application
of no shear results in requiring -20_--a-wvery: l-ong . tinme for mxing of |atex

and coagul ant and invites reduced'frbdupfFWity.
Therefore, the object of the presenf-=-14-Tnvention is attained by
effecting particles aggl onerati on and enl argenent while pronoting the

25 mxing ofyeoagyl.aih by e BARKLCAL, 09051 o2 BRI dheene  shear to such
no e gener at ed.

an extent tha ubber  ¢oagul um ar It was

al so found oy rthatonaieriRRkieheSwherein the edd@9beeRahsofnapde
enl argement is effected based mainly on t he Browni an coagul ati on,

particles enhydenedirectiocander thlkedbedkiababilkidey ehagosEs thessi bl e and,
therefore, as conpared with the case of the shear 5 aggloneration wherein
t he aggl oner aipgpet latkedopeac@adiicent blades overlap each other in
5 the vertical direction; or an agitating element
typified by MAXBLEND (produced by SUMITOMO HEAVY
INDUSTRIES, LTD.) shown in Fig. 10, i.e. an agitating
element comprising a paddle 16 for agitating the bottom
of an agitating vessel, fixed to the lower portion of
10 the rotational shaft 15 and a lattice blade 19 fixed to
the upper portion of the rotational shaft 15,
consisting of horizontal members 17 extending
horizontally from the rotational shaft 15 and members
18 extending perpendicularly from the horizontal
15  members.

The size (14 in Fig. 8 and Fig. 9 and 20 in
Fig. 10) of the agitating element can be determined
appropriately depending upon the size of the agitating
vessel but is preferably 0.3-0.8 time the diameter of

— 20 the agitating vessel.

Use of a baffle, eccentric agitation or the
like is possible for promotion of mixing of agqueous
flocculant solution, unless rubber lumps are generated.

When a baffle(s) is provided, it is

25 opreferable that the number of baffles is four or less
and that the lower ends of the baffles are located
above the upper end of the agitating element. When the

eccentric agitation is made, it is preferable that the



a“dynam c factor such as collision, the particle di aneter distribution
of relatively uniformparticle -di ameters-is-obt.ai ned and the anmount of
non- enl ar ged particles becones very smalt. ""10: Thus, in the
present invention, particles aggl-or-at i-en--and-enl argenent of latex is
effected based mainly on the Browni an coagul ation with the shear

aggl oner at i onpkeRLokeRY H9¥Wtance from the célfef s@etméps%peéwﬁé rubber
| atex used in 15 the present invention is obtained by ordinary emul sion

pol ymeri zat i okreskkli Aol ydes cehobres@nphe, agitat ingokyhet adsensge| mbex and a
| atex of a copol ymer of 50% by wei ght or nore of butadiene and a
nononer chpal Yner ciakl ehe thahetedi efiethe28gitating vedbelpononer
copol yneri zabl e with but adi ene i ncl udes aromatic vinyl type nononers
such as styrene, almethy | sresent mmdentheon | keherd ki r{oret h) acryl at e
type mononers such as methyl methacrylate, n-butyl acrylate and
the |ike; andPassacuiareyeRttrirktéonype hBnbheragipstsophtaseatnytbaitrile

and the like. Ln th ) . . . .
f&occuﬁatlon step. However, the agitation time is

preferred to be as short as possible as long as

complete mixing of aqueous flocculant solution is

achieved, and is preferably 60 minutes or less, more
10 preferably 20 minutes or less.

In the present invention, the diene type
polymer rubber latex is obtained by emulsion
polymerization using a fatty acid soap as an
emulsifier, and the particleslagglomeration and

15 enlargement of the diene type polymer rubber latex is
preferably effected by adding to the latex an
emulsifier which has good surface activity in an acidic
state, then adding a coagulant to reduce the pH to 5 or
below, and adding a basic substance for neutralization.

T 20 There is no particular restriction as to the

type of the fatty acid soap used as an emulsifier. The
fatty acid soap includes, for example, sodium salt of
mixed fatty acids, potassium salt of mixed fatty acids,
sodium oleate, potassium oleate, sodium stearate,

25 potassium stearate and disproportionated potassium
rosinate. These fatty acid soaps can be used singly or

in admixture.



copol ynmeri zation, it is possible to further use, in conbi nat i on,
crosslinkabl e nononers such as ~-di-vi vyl benzene,: et hyl ene gl ycol

di mret hacryl ate, 1, 3- ‘but anedi-ol dracrylate, allyl nethacrylate
and the |ike. The nonendr $£copotymerizabl e with butadi ene

and the crosslinkable nononmers can be used singly or in adm xture. In

production of the di eneHeRe iROEMartitulsr restkSerhesskbl ect enese as
necessary, during the pol ymeri zation, a chain transfer agent such as

t- dodecamaeitc apf athe NEacty | el aqpiaan  addatet dstttiemmount id mer or
the |ike. The nunber-average particle dianeter of the 10
di ene type potyhificiemberf | &t ecan skereftradtaldl sy erfr ]Ilmtex iror | ess,
nore preferably 0.1 [err]mor |ess. Even when the
nunber - aver agempks i¢w|rolymerdiatierer dfhe Humalindnel s ygrngyd yiver0 rutfber
latex is parts by weight per 100 parts by weight of the monomers
of diene type polymer.
There is no particular restriction as to the
type of the emulsifier having good surface activity in
an acidic state, used in the particles agglomeration
10 and enlargement step. The emulsifier, however, is
preferably an emulsifier having a sulfonic acid group
and an alkali metal salt, such as sodium
alkylbenzenesulfonate, polyoxyethylene alkyl ether
sulfate, sodium alkyl diphenyl ether disulfonate,
15 sodium alkylnaphthalenesulfonate, sodium
dialkylsulfosuccinate or the like. These emulsifiers
can be used singly or in admixture.
The added amount 6f the emulsifier having
good surface activity in an acidic state is 0.01-0.5
- 20 part by weight, preferably 0.1-0.3 part by weight per
100 parts by weight (as solid content) of the diene
type polymer latex.
When the amount of the emulsifier added is
less than 0.01 part by weight, a large amount of rubber
25 coagulum may be formed by addition of a coagulant.
When the amount is more than 0.5 part by weight, the

particles enlargement of diene type polymer rubber

latex by addition of a coagulant becomes less.



lFarger than 0.15 [err]m there is no inconvenience in the 15 aggloneration
step. However, in obtaining, by emHsiron--- - petynerization, a diene type

pol yner rubber | atex havi ng a nunber=average particle diameter |arger

f han 0.15 [err]m a long timé-i'str&fuir-ed-For--pol yneri zati on,

whi ch reduces productivity of enul sion polymerization 20 to show | ess

i nproved productivity Tﬂetﬁﬁm§9§|gﬁeéaah9@on of %h@pemu151f1er The
solid content of the diene type pol yner ber latex after particles

enl ar genent ighdwigiemEededuct iloh e %Q%fl‘a)ce/\@ f1tv1cwy ey en Hededfore, the
solid 25 content of the diene type polymer rubber latex is preferably
35% by wei ghtstartemmras berenyprieieimaplas 4¢g as iy iweipgtiforotorore in view
of the fact that the solid content is reduced by dilution

duri ng additimartifcles erdiprasmmerdci d sol uti on and subsequent

neutralization. _ _
5 In the present invention, the coagulant used

is preferably an agueous acid solution. It is added in
such an amount that the system pH becomes 5 or less.
When the amount of the agueous coagulant solution is
small and the system pH is higher than 5 after

10 coagulant addition, no sufficient particles enlargement
is obtained. As to the agueous acid solution used as
the coagulant, there is no particular restriction and
there can be used inorganic acids such as sulfuric
acid, hydrochloric acid, phosphoric acid and the like,

15 and organic acids such as acetic acid, formic acid,
lactic acid, acrylic acid, methacrylic acid and the
like.

The concentration of the agueous coagulant
solution is desirably as high as possible from the
- 20 standpoint of productivity as long as no rubber

coagulum are generated during coagulant addition.
However, since the acidity of coagulant varies
depending upon the kind thereof, the concentration of
coagulant must be determined depending upon the kind of

25 acid used. For example, the coagulant concentration is
0.3-10% by weight, preferably 0.5-5% by weight in the

case of an agqueous sulfuric acid solution, and 3-40% by



I'n the present invention, the solid content of the particles-enl arged
di ene type polyner rubber 5 |atex (A)-ls-prgferabLy 30% by wei ght or nore,

nor e preferably 35% by wei ght: or nq re. I 77 When the solid
content of the particles- enl argéed- §1ene type polyner rubber |atex (A
Is |less than the above range, productivity tends to be low. 10

The parti cl esweindlar gesrelf ersdoly - 308 yoerweight rirbbere laa=sx (fA)arused in the
present invention can be obt ai ned by subjecting the diene type pol yner
r ubber | aresous peetic|asidrgakuyeint based mainly on the

Browni an coagul ation. 15 In the present invention, there is no
particul ar restrlct|on?h?ﬂ%ﬂ%hémhﬁﬁﬁﬁéFWéaIpK@@é§§0t10n agt &O ¢&€d in the
particles enl argenent based_rmainly t he Browni an coagul ati on.
However, agit&® ‘gbthl‘?lh method % a‘ililfhgaqlé%%"é'f C‘?Qﬁu]é(%p?%h‘tr@rbonduct ed

preferably a _nunber of t at,i.ons_not er han t he rotat| a
Pnber (N ERFECShy oht by e T TOMF b Sene A o aqygads He{d

solution to a diene type polvmer rubber latex while
stirring the latex in an agitating vessel. Preferably,
the aqueous acid solution is slowly injected into the
latex from one or more nozzles dipped in the latex, or
10 is slowly injected into the latex from an outlet
provided at the bottom of the agitating wvessel.

In the present invention, there is no
particular restriction as to the type of the basic’
substance used for neutralization. However, the basic

15 substance is preferably sodium hydroxide, potassium
hydroxide, sodium carbonate, potassium carbonate or the
like. An agueous sodium or potassium hydroxide is more
preferred. No rubber coagulum are formed even when the
agueous basic substance solution has a high

_ 20 concentration. However, when the solution has a low
concentration, the volume of the resulting system is
large and the solid content of the final polymer latex
is low, which is not preferable. The concentration of
the agueous basic substance solution is preferably 5-

25 60% by weight, in general.

In the present invention, the temperature of

the system in which the particles agglomeration step is



NS = (DO/Ds)k x NO (1) wherein 25 Ds: di aneter

of agitating el enent Ns:. maxi-oum.all.owabl e nunber of rotations
rpm in particl es aggl oneratton-ahd_enl argenent step

, DO and NO: the follow ng const ants det®rmined. by“- t he shape

f agitating el enent: - propeller type agitating element:
k=0. 60, - conductedN0$4580t DRab0ichlarly restriswegtBackikype agitating
el enent: k=0. 46, N0O=300, DO0=60 paddl e type
agitating el epeeferkbly500-60°C. N0=270, DO0=70 _

| arge-si zed plate type agitating elenment: 10 k=0. 55, NO0=200,
D0=80 In the present invention, the average

(
(
K,
0

particle diameter of the particles-enlarged diene type

5 polymer rubber latex (A) can be optionally controlled
by varying, for example, the amount of the acid added
and the amount added of the emulsifier having good
surface activity in an acidic state, as long as the pH
after particles enlargement becomes 7 or less,

10 preferably 5 or less. When the particles-enlarged
diene type polymer rubber latex is used as an impact
resistance improving agent for thermoplastic resin, the
number-average particle diameter of the latex is
preferably 0.15-0.5 um and the proportion of the

15 particles having particles diameters of smaller than
0.15 um is preferably 10% by weight or less.

The graft copolymer (B) of the present
invention is obtained by graft-polymerizing, onto the
particles-enlarged diene type polymer rubber latex (a)

- 20 obtained by agglomeration based mainly on the Brownian
coagulation, at least one monomer selected from the
group consisting of an aromatic vinyl type monomer, a
(meth)acrylic acid ester type monomer, an unsaturated
nitrile type monomer and a monomer copolymerizable

25 therewith, in one or more stages.

The contént of the particles-enlarged diene

type polymer rubber latex (A) in the graft copolymer



Usi ng the above fornmula (1), the maxi num al | owabl e nunber of rotations
[Ns (rpm] in the particles aggl oneration-step- can be determ ned
dependi ng upon the diameter and t ype: of -the agirtating 15 el ement used.

When agitation is made at a rotationat:.20. furber .1.arger than Ns (rpm,
rubber | unps are generated I n some cases and reduction in productivity
nmay be q@Se& preferably 55-85%@yPWweRehkehint Yeemagblakbnggel enent
referred 20 to in the present invention is an agitating el enent as

shown in Fi gcohtand .Fi ghed anhe hanteatpdkt legkathan 558epyr wetighn,as to the

shape. However, it preferably has 3-4 bl ades, an angl e of each bl ade
at the root @ansufficdeglte impdictatres ilsyahcien iBi g@xhipickdl- phenandet he 25
maxi mrum i nclination angle of each blade (an angle indicated by 2 in

Fig. 1) of 3@ocmgent is more than B3 Swepebabk .t ype egheaxt engedlemsnt .
5 properties of the thermoplastic resin (C) tend to be
impaired; therefore, such contents are not preferable.
The aromatic vinyl type monomers graft-
polymerized include styrene, ®-methylstyrene, halogen-
substituted or alkyl—substituted.styrenes, etc. The
10 (meth)acrylic acid ester type monomers graft-
polymerized include methacrylic acid esters such as
methyl methacrylate, ethyl methacryvlate, propyl
methacrylate, glycidyl methacrylate and the like; and
acrylic acid esters such as methyl acrylate, ethyl
15 acrylate, butyl acrylate, glycidyl acrylate and the
like. The unsaturated nitrile type monomers graft-
polymerized include acrylonitrile, methacrylonitrile,
etc. .The monomers copolymerizable therewith, used for
graft polymerization include aromatic polyfunctional
— 20  wvinyl compounds such as divinylbenzene, divinyltoluene
and the like; polyhydric alcohol dimethacrylates such
as ethylene glycol dimethacrylate, 1,3-butanediol
diacrylate and the like; poly(meth)acrylic acid esters
such as trimethacrylic acid ester, triacrylic acid
25 ester and the like; allyl carboxylates such as allyl
acrylate, allyl methacrylate and the like; di- and tri-

allyl compounds such as diallyl phthalate, diallyl



menti oned above is an agitating elenent typified by a t hr ee- way

swept back agitating el enent shown in Fkg.--3 _- :--and Fig. 4 and has no .
particular restriction as to the : : shape. However, it preferably has 3-4
bl ades, a 5 sweepback length (a | éngtsh-2ndi cated by-5 in Fig. 4) of
0.05-0.3 tinme the elenent diameter (2 times the length I ndi cated by 6
in Fig. 4), ageghesea] endaleyubtiddine and efigs hiiws cat g byl icidayFig. 3)
of 0.01-0.2 tine the el enent dianmeter (2 times the length indicated by
6 in 10 Fig.ebherangnad bbaflertiei ght (a length indicated by 7 in Fig.
5) of 0.1-0.5 time the elenent dianeter (2 tines the |l ength indicated
by 6 in Fig. 4). When the diteef tpanicelvmge @i tist imiges] ems®t anent i oned

above is an agitating elenment as shown in Fig. 6 and 15 Fig. 7 and has no
particul ar revinyéttbhonsdeorenen, metinhpeethpmeybateiis ppee@ra®ly has 2-6
bl ades, an i nclination angle éan angl e indicated QX 8 1in Fig. 6)

of 0-45, ahd &hS| BABOREY ghP Pa PEALE PP HANeSEE 88C byt PTodUCt PR QL 6)  of

0.1-0.5 tine %ﬁg SLS?@”EoSBfQEé?r(%P; so that the resulting graft

copolymer (B) can have improved impact resistance and
higher compatibility with the vinyl chloride resin. As
necessary, a vinyl type monomer copolymerizable with

10 methyl methacrylate may be used in combination
therewith.

The graft polymerization is preferably .
conducted in three stages. In the first stage, methyl
methacrylate is used as a main component for higher

15 impact resistance and higher compatibility with vinyl
chloride resin. In the second stage, styrene is used
as a main component for higher fluidity of graft
copolymer. In the third stage, methyl methacrylate is
used as a main component for higher surface luster of

20 thermoplastic resin composition obtained.

The monomers used for graft polymerization
can be used singly or in admixture.

The graft polymerization can be conducted by
ordinary emulsion polymerization as in the case of

25 rubber production. The polymerization temperature
varies depending upon the kind of the polymerization
initiator used but can be appropriately selected in a

range of about 40-80°C.



20

above is, for
agitating ele
8 and Fig. 9,
bl ade 13 fixe
bottom of an
bl ade 12 fi xe
relative to
rotational di

direction of CREJIYPFHSI RYChl ageachds (of ot heulfurigppeidand | ower adjacent
By ach@gther in, 5 the vertical direction; or an agitating
O

bl ades overl a
el enent
INDUSTRIESS L
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The | arge-sized plate type agitating el enment ment i oned
exanple, an agitating-el enent-- - --typified by a FULLZONE

ment (produced by - Shi nko-Pant ec.Co:, Ltd.) shown in Fig.

i.e. an agitating-ﬁﬁéﬁ%ﬁf havi+ig-a | ower nost radi cal

d to the rotational shaft 11 in the vicinity of the

agi tating veesgrafndcapolymer| aséx oMB) sépadiedpper radical
d to the rotational shaft 11 with its phase shifted,
subjected tot hbeadpageittlionensbhgden bpp96ppiatess in the

rection, wherein the edge portions in the radi al

OBy CVRRBEERD PRSI ChFCSGM TERD: HEAVY -
EQ1%i%R°%%1£@iEEQbrlgbdﬁu%'cﬁToﬁgéE?tE?gthe like,
wherein an appropriate antioxidant, appropriate
additives, etc. may or may not be used, and thén to a
heat treatment for solidification. The resulting solid
is dehydrated, washed and dried to obtain a graft
copolymer (B) in a powdery state.

To the graft copolymer (B) may be added a
stabilizer such as epoxidized soybean oil, 1,4-dihydro-
2,6-dimethyl-3,5-dicarbododecyloxypyridine or the like
in order to improve the heat-coloring property of the
graft copolymer (B). Also, a silica powder or the like
may be added in order to improve the handleability of
the powdery graft copolymer (B).

By mixing 1-30% by weight of the graft
copolymer (B) obtained in the present invention, with
99-70% by weight of a thermoplastic resin (C), a
thermoplastic resin cbmposition having excellent impact
resistance can be obtained. When the proportion of the
graft copolymer (B) is less than 1% by weight,
substantially no addition effect of the graft copolymer
(B) is obtained; when the proportion of the graft
copolymer (B) is more than 30% by weight, the other

excellent properties of the thermoplastic resin (C)

25



el ement conprising a paddle 16 for agitating the bottomThl
agitating vessel, fixed to the | ower_ porti-en_of----10:t he rTy ercersmmedw

and a lattice blade 19 fixed to : :the-upper pnrt[on of ﬂ
shaft 15, consi sting of hori zonfal2%herber-s-17 -ext end
hori zontally fromthe rotational shaft 15 and nenbers 18 extending

perpend'CU'a%@hdf%ankhgnggﬁ&%ﬂnt%her%@o?%”b§ﬁ§h ﬁroportlons arghe size (14
in Fig. 8 and Fig. 9 and 10) “of the agitating element can

be determ neghot preFRRFGAL.ately dependlng upon the size of the agitating
vessel but is preferably 0.3-0.8 tinme the dianeter of 20 the agitating
vessel . Thiseeol sanbaphlejcetaentescrhgtiahi a8 o6 the

|ike is possible for pronotion of mxing of agueous fl occul ant

sol ution, unlkessl mfblidre thepmoplesgenerased. (C). When a polWenya
baffle(s) is provided, it is 25 preferable that the nunber of baffles is
four or | @&sschlorigied tyipgt reisan dweiuseddesothehshisamppégsaie kesaned

above the upper end of the agitating_elenment. Wen the
{(C), however, there can be used, for example, a

chlorine-containing resin such as polyvinyl chloride,
chlorinated polyvinyl chloride or the like; or a
copolymer of 70% by weight or more of vinyl chloride

10 and 30% by weight or less of other monomer
copolymerizable therewith. The other monomer
copolymerizable with vinyl chloride includes vinyl
bromide, vinylidene chloride, vinyl acetate, acrylic
acid, methacrylic acid, ethylene, etc.

15 The thermoplastic resin composition of the
present invention can be obtained by mixing the graft
copolymer (B) and the thermoplastic resin (C) in a
powaery state by the use of a ribbon blender, a
Henschel mixer or the like and then treating the

~ 20 mixture in a known kneader, a known extruder or the

like. 1In an alternative method, the thermoplastic
resin (C) and the graft copolymer (B) may be subjécted
to mixing, coagulation, solidification, washing,
drying, etc. to obtain a powder. 1In any of these

25 mixing methods, a known stabilizer, a known
plasticizer, a known processing aid, a known coloring

agent, etc. may be added as necessary.



eccentric agitation is nade, it is preferable that the
hori zont al r R _
center of the agitating shaft is not:more-. : than:0.2 tinme the dianeter

of the agitating vessel.

di stance fromthe center--of--the-agit-ati ng vessel to the

no S particular restriction as to the agitation tine in the
floccul ation step. Howewer preBenagihakheiohi iIB héreinafpeeferred to be as

short as possible as |ong as

di ene type

pol ymeri zation using a fatty acid soap as an emul sifier, and the
particl es agdixarlRs @ difthg B dilaadjatemt dhe mragente Inyeatseony mer

r ubber

pregmlty mevweniblvey isatrot iresthtizitesd tlyy téeulfsildowing

| atex is
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is observed. 1Incidentally, “part(s)” and “%” used in
Examples and Combarative Examples refer to “part(s) by
weight” and “% by weight”, respectively.

In the following Examples and Comparative
Examples, properties were measured by the following
methods.
« Number-average particle diameter and particle

diameter distribution

Number-average particle diameter was measured
by kneading a sample at 185°C using a 6-inch roll,
press-molding the kneaded product at 185°C at 50 kg/
cm?, and subjecting the molding to image analysis using
TEM. Particle diameter distribution was expressed as
weight percentage of non-enlarged small particles.
¢ Scale {(coagulum) after enlargement

The amount of scale (coagulum) after
enlargement was expressed as weight percentage after
drying of generated scale based on fed monomers.
e Izod impact strength

A sample was kneaded at 185°C using a 6-inch
roll; the kneaded product was press-molded at 185°C at
50 kg/cmz; and the molding was measured according to

ASTM D 256.

conpl ete m xi ng of aqueous fl occul ant
solution i s descra®udved devad I oypmelve rcah Bk e lisnut éowatveres henor e
preferably 20 m nutes or |ess. In the present invention,

“.."T:2%n"t e presént invention, there is

10
t he



preferably effected by adding to the latex an enul sifier which has
good surface activity in an acidic --_ _-- state; then-adding a coagulant to
reduce the pHto 5 or bel ow, and qg rng a basic substance for
neutralization. 20 Ther é-i's:fio-particul ar-restriction as to the
type of the fatty acid soap used - as an emulsifier. The fatty acid soap
i ncl udes, fore exanalre ofsamdildads grioduict m xed fatty acids, potassium
salt of mxed fatty acids, sodi um ol eate, potassium ol eate, sodi um
stearate, 25 potassium ftéar hevinadadibprbpessi ofabell pot agsbtammed
rosinate. These fatty acid soaps can be used singly or in adm xture.
17 usingrige s M §d NgA iSCHISH SEsdest WaF PSEFVERe anount
of the fatty acid _soap added, and the anmount is sufficient if it can
keep the stabdiiS4dtigt- | atex in enul si on pol ynmeri zation. The anount is

generally50.5-5 o: Good

A: Cloudy

X: No luster

Examples and Comparative Examples

(1) Production of diene type polymer rubber latexes

10 [al-I[c]
[a]

1,3-Butadiene 75 parts
Styrene 25 parts
t-Dodecylmercaptan 0.3 part

15 Diisopropylbenzene hydroperoxide 0.4 part
Sodium pyrophosphate 1.5 parts
Ferrous sulfate 0.02 part
Dextrose 1 part

— Potassium oleate 1.5 parts
20 Deionized water 150 parts

The above components of the above amounts
were fed into a pressure autoclave and were subjected
to a reaction at 60°C for 8 hours with stirring,
whereby a diene type polymer rubber latex was produced.

25 The resulting diene type polymer rubber latex



5 parts by weight per 100 parts by wei ght of the nonomers of diene

type pol yner. There is_no particular restriction as to the
type of the emulsifier having good:surface.activity:in an acidic
state, used in the particles agglo‘mar’éu’t-?;@ln-‘~ 10 -and -enl argenent step. The
enul sifier, however, is ~preferably an enulsifier having a sulfonic
acid group nag aNGnAbetAldrdf Yarddldle WEharersd WNO9 um, a _
al kyl benzenesul f onat e, pol yoxyet hyl ene al kyl et her sul fate, sodi um
al kyl di phenWoletdefortiesit fomato ankbd Bodi. W al kyl napht hal enesul f onat e,
sodi um di al kyl sul fosuccinate or the like. These emulsifiers can
be used singliplor in adm xture. The added anmount of the
emul sifier having good surface activity in an acidic state is 0.01-0.5
20 part by weight,l.prdfurasigne. 1-0.3 part by wei ght pé0 partsi00 parts by
wei ght (as solid content) of the diene type pol ynmer | atex.
When the anount ofS®HEhul sifier added is | ess t Bh R&IGE part by
wei ght, a large anp}gEBégyféggxglycol dimethacrylate 1.0 part
Diisopropylbenzene hydroperoxide 0.4 part
Sodium pyrophosphate 1.5 parts
Ferrous sulfate 0.02 part
‘ 10 Dextrose 1 part
Potassium salt of beef tallow acid 1.5 parts
Deionized water 180 parts

The above components of the above amounts
were fed into a pressure autoclave and were subjected
15 to a reaction at 60°C for 8 hours with stirring,
whereby a diene type polymer rubber latex was produced.
The diene type polymer rubber latex had a

number-average particle diameter of 0.09 um, a solid

- content of 36% and pH 9.1.

20 [c]
1,3-Butadiene 100 parts
t-Dodecylmercaptan 0.6 part
Diisopropylbenzene hydroperoxide 0.4 part
Sodium pyrophosphate 1.5 parts

25 Ferrous sulfate 0.02 part
Dextrose 1 part



25 coagul um may be formed by addition of a coagul ant.

When t he amount

i's

is more than 0.5 part by weight, the .. ...parti.el-es- enl argenent of diene
type pol ynmer rubber | at ex by addit.i o of: a-coagul ant becones | ess.
The timing of addition of the emulsi.figt’Z.- .:.show-hg no reduction in
surface activity in an acidic state can be any timng as long as it
prior to par goeli@m 8alar genBeks tlllow acid In thesppgsest .

i nvention, the coagul ant used is preferably an aqueous acid sol ution.
It is added in DeisudRednwameunt that the system pHibecpaess5 or | ess.
When the anobunt of the aqueous coagul ant solution is smal|l and the
systempH is higher than 5 after 10 coagul ant addition, no sufficient
particl es enl argenent is obtained. As to the aqueous acid solution
used as t he coaguThatabonereomgomenpsref cilieralpewe ranewoys and

10

15

20

25

were fed into a pressure autoclave and were subjected
to a reaction at 60°C for 8 hours with stirring,
whereby a diene type polymer rubber latex was produced.
The resulting diene type polymer rubber latex
had a number-average particle diameter of 0.08 um, a

solid content of 37% and pH 9.1.

(ii) Preparation of agitating vessels
[Condition 1]

An agitating element was provided in a 65-
liter agitating vessel (inner diameter: 400 mm, height:
650 mm, SUS-made; no baffle) so that the center of the
agitating element was at a position of the central axis
of the agitating vessel, which was 45 mm above the
bottom surface of the vessel. The agitating element
was a propeller type agitating element having 3 blades,
an angle of each blade at the root (an angle indicated
by 1 in Fig. 1), of 45°, the maximum inclination angle
of each blade (an angle indicated by 2 in Fig. 1), of

45°, and a diameter of 180 mm.

[Condition 2]
This condition was the same as {[condition 1]

except that the agitating element used in [condition 1]



there can be used inorganic acids such as sulfuric acid, hydrochloric
acid, phosphoric acid and the like,.. 15. .and organic acids such as acetic
acid, formc acid, | actic acid, -acrylic aci-d, #ethacrylic acid and the
[ike. The concentrarinhi%iirhe:aquéous coagul ant

solution is desirably as high as possible fromthe 20 standpoint of
productivitywas thaggead no auphé@fdle typeoagitavingeelenenat pavithgi 69
coagul ant addition. However, since the acidity of coagul ant varies
dependi ng upbhatire, kendinhéinefionhengbacéanrangda bhdicatedolaguBant nust
be determ ned dependi ng upon the kind of 25 acid used. _For exanple, the
coagul ant coiBeftgat BdnoEs0°. a bladeobebghteightengthf trabrgtedsbsy by
weight in the . .case of an aqueous sulfuric acid_solution, and 3-40% by
wei ght, pref &r &Bl §159-26d BF wAi GMr PRIt RedtaBeter gf 210 mm.

5 [Condition 3]
This condition was the same as [condition 1]
except that the agitating element used in [condition 1]
was changed to a three-way sweptback type agitating
element having 3 blades, a sweepback length (a length
10 indicated by 5 in Fig. 4) of 20 mm, an element end
height (a length indicated by 4 in Fig. 3) of 10 mm, a
blade height (a length indicated by 7 in Fig. 5) of 30

mm, and a diameter of 180 mm.

[Condition 4]

15 An agitating element was provided in a 2.5-
liter agitating vessel (inner diameter: 135 mm, height:
200 mm, glass-made; no baffle) so that the center of

e the agitating element was at a position of the central

axis of the agitating vessel, which was 15 mm above the

20 Dottom surface of the vessel. The agitating element
was a propeller type agitating element having 3 blades,
an angle of each blade at the root {an angle indicated
by 1 in Fig. 1), of 45°, the maximum inclination angle
of each blade (an angle indicated by 2 in Fig. 1), of

25 45°, and a diameter of 60 mm.



agueous acetic acid solution. There is no particul ar

restriction as to the addi ti-on-nethod- of--t he aqueous coagul ant
solution. 5 However, it is preferabl-e-to slow y:add an aqueous acid
solution to a diene type pol yner-ubbet-3%hiex-while stirring the | atex
in an agitating vessel. Preferably, t he aqueous acid solution is
slowy injectdédondtiiaivhes] | atex fromone or nore nozzles dipped in the
latex, or 10 is slowy injected into the latex froman outl et
provi ded at the bottomBfis heordit xbn pvesselsame as [conditidm 4lhe
present invention, there is no particular restriction as to the type
of the basic €Xcep§ubbphnEbeusgitebingeal ementatsed. ioleorditibe bhsic 15
substance i s preferably_sodi um hydroxi de, potassium hydr oxi de, sodi um
carbonate, potaSsFiianegfnbRatePBfdifietype agikating aleeent kaviuen 6r
potassiun1gyd59xhde is_nore.. .greferied. No rubber coagulum are forned
even when ?hePl39SS4qfBobEChABRELIRELERENRe (8B PP OR HAS1GAREGHOY 28

on, the

concentrat | onsHpugvet, wheRs g SoL4LI RD: 0RE Tl Pihgen ; SATSEOLERL)

vol une of the'res
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systefMm |
9 in Fig. 6) of 10 mm, and a diameter of 70 mm.

[Condition 6]

This condition was the same as [condition 4]
except that the agitating element used in [condition 4]
was changed to a three-way sweptback type agitating
element having 3 blades, a sweepback length (a length
indiéated by 5 in Fig. 4) of 3.5 mm, an element end
height (a length indicated by 4 in Fig. 3) of 30 mm, a
blade height (a length indicated by 7 in Fig. 5) of 10

mm, and a diameter of 60 mm.

[Condition 7]

This condition was the same as [condition 4]
except that the agitating element used in [condition 4]
was changed to a paddle type agitating element having 4
blades, an inclination angle (an angle indicated by 8
in Fig. 6) of 45°, a blade height (a length indicated

by 9 in Fig. 6) of 10 mm, and a diameter of 70 mm.

[Condition 8]

This condition was the same as [condition 4]



I-arge and the solid content of the final polyner |atex I's low, which
is not preferable. The concentratioen of- - ---the aqueous basic substance
solution is preferably 5- 25 GO%)by'meé ht"ln general . In
the present invention, the tenperatuw&-df-<"... " {’he systemin which the
particles aggloneration step is 19
conduct ed, | Sexvdptpattidtc Wisy |agirtestiriocteddrzuit sed in froeeialilon 4)
10-60[err] C. In the present invention, the average

particl e di amaerchengdd qrard iRILELMNE dvped adiided ingpeler@ngolhavema ubber

| atex (A) can be optionally controlled by varying, for exanple, the
anount of the&wgiklagrfeda lowemdlade ume @dds@msttathe ferdll §lﬂf i er having
good after

particles enlaoﬂ‘%é?%ri%PHf'e‘"c ¢ hgving @ dipnener ah
particles 5enl eHaqse Shlft

i mpact

surface activity .in_an acidic state as Iogg&as the p
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and a height from the upper end of the upper blade to

the lower end of the lower blade of 100 mm.

[Condition 9]

This condition was the same as [condition 4]
except that the agitating element used in [condition 4]
was changed to a MAXBLEND type agitating element
comprising a paddle (diameter: 80 mm, height: 40 mm)
for agitation of the bottom of agitating wvessel, fixed
to the lower portion of the rotational shaft and a

lattice blade consisting of two horizontal members

(diameter: 80 mm, height: 10 mm) extending horizontally

from the upper positions of the rotational shaft (which

were 25 mm and 50 mm above from the upper end of the
paddle) and four members (width: 10 mm, height: 50 mm)
extending vertically from the positions of the upper
horizontal member (which were 40 mm and 80 mm distant

from the rotational shaft).

[Condition 10]
This condition was the same as [condition 3].
(iii) Particles enlargement of diene type polymer

rubber latexes

“S“)orhf"ﬁ’éé'%7 Anhen t he
I engset Y& ROl YTRY, nubber latex J& uzedas an



resi stance inprovi ng agent for thernopl astic resin, the nunber - aver age
particle dianmeter of the latex i-s _-- ..--.preferably 0.15-0.5 [err]mand the
proportion of the 15 particles baV|ng:fart|cJes di anmeters of smaller than

0.15 [err]mis preferably 10% by wei-ght>%i- J.ess:. The graft
copolynmer (B) of the present - invention is obtained by
graft-pol ynmentahagcisatoithe particl es-enl arged di ene type pol yner

rubber latex (A) 20 obtained by aggl oneration based nmainly on the Brownian
coagul ation, at |east Diito eNONEE St g Bthd Iy ddesels prgFmagedansi Sting

of an aromatic vinyl type nononer, a (meth)acrylic acid ester type
nononer, an uheatboatedii) wenet Eefe27yhe obnonerofintdha dbanaetype
copol ynmeri zable 25 therewith, in one or nore stages. The

content of tbelypmeri chbbeenlatgsdsdpbhained inyphepabgwer (Fubded &atex (A)

in the graft copol yner
10% aqueous solution of an emulsifier having good

surface activity in an acidic state, as shown in Table
1 (In Table 1 is shown the amount (part) of each
emulsifier used per 100 parts of each diene type
polymer rubber latex). Then, sufficient agitation was

10 made slowly.

Then, the number of rotations of the

agitating element was set as shown in Table 1; a L-
shaped nozzle (inner diameter: 10 mm) was fixed to the
agitating vessel so that the direction of the nozzle

15 outlet became the same as the rotational direction of
the agitating element, i.e. the circumferential
direction of the agitating vessel; from the L-shaped
nozzle was injected, into the latex in 7 minutes, an
agueous acid solution (the concentration and amount

~ 20 thereof are shown in Table 1, the concentration is

shown by % by weight, the amount is shown by part(s)
per 100 parts of the diene type polymer rubber latex).
Thereafter, agitation was continued for 10 minutes.
The pH of the system is shown in Table 1.

25 Next, an aqueous alkali solution (the
concentration and amount thereof are shown in Table 1,

the concentration is shown by % by weight, the amount



(B) is preferably 55-85% by weight in terms of solid content. \Wen the
content is |ess than 55% by weight -~ :--- no sufficient inpact resistance is
exhi bi ted; when the content is .ore than 85@6by wei ght, the other
excellent 5 properties of the fhanBpTa%%it resin (C) tend to be

| npai red; therefore, such contents are not preferable. The

aromatic VInyhst%h@wﬁpbynga&tQéafEer 100 pak¥Bebirzedel AeLHderghyr ene,
a- met hyl styrene, hal ogen- stituted or al kyl-substituted styrenes,

etc. The 10 poRyhmpaciubberataderst st ga8edDBBMEBAPYEAEL 5 pol yneri zed
I nclude nmethacrylic acid esters such as met hyl nethacryl ate, ethyl

met hacryl at e, parspylles-enlaetkeaeny! aperaglipni. dyfrheesbatdytaheeand the |ike;
and acrylic acid esters such as nethyl acrylate, ethyl 15 acrylate,
but yl acrylat@um@ﬁycﬁ&?raﬁeryaateCéﬁdduhmeter ahglkpH Jfiethasat ur at ed

nitrile type nononers gra ynmerized i_nclude acrylonitrile,
nethacryloﬁltPFFEICIes féPEcuiﬁéeﬁDﬁBﬁE?§1§6§6ﬁyﬁé?PQaEYﬁetH@ﬁﬁmﬁrh used
for graft n_i,ncl.ude .arpomatic functlonal 20_vi nyl

| t
conpounds sucﬁu§%e5r3%h§%b5ﬁ§8ﬁ89ddPvpn§gFoﬁﬂeH £ 3r 'Tubber coagulum

{scale) generated are shown in Table 1.

[Conditions 4-9]
Into one of the agitating vessels prepared in

10 the above (ii) were fed 1,000 g of one of the diene
type polymer rubber latexes obtained in the above (i)
and a 10% aqueous solution of an emulsifier having good
surface activity in an acidic state, as shown in Table
1l (In Table 1 is shown the amount (part) of each

15 emulsifier used per 100 parts of each diene type
polymer rubber latex). Then, sufficient agitation was
made slowly.

Then, the number of rotations of the
— -agitating element was set as shown in Table 1; a L-

20 shaped nozzle (inner diameter: 4 mm) was fixed to the
agitating vessel so that the direction of the nozzle
outlet became the same as the rotational direction of
the agitating element, i.e. the circumferential
direction of the agitating vessel; from the L-shaped

25 nozzle was injected, into the latex in 7 minutes, an

aqueous acid solution (the concentration and amount



and the |ike; polyhydric al cohol dinethacrylates such as et hyl ene
gl ycol dinmethacryl ate, 1, 3-butanedial:- - di-racrylate and the |ike;
poly(nmeth)acrylic acid esters :@ such as trimethacrylic acid ester,
triacrylic acid 25 ester and the -Fi-ke;3aFtyl- cdrboxyl ates such as aIIyI
acrylate, allyl nmethacrylate and the like; di- and tri- al |yl

conpounds sUGhASHH AdeY lsHRN3Rigr1d al,! ltlhe concentratioctRacate,
trlaIIyItr|a2|ne and the like; allyl glycid ether; and so forth.

When the grafgdhePdyy by Reilght]l xe |aEHlen% is shiow b‘_x}'hbﬁ&*td%)r esin,
met hyl nethacrylate is used as 5 the nononmer to be graft- polynerlzed I n

producti on ofper 100 hargrafdf adpoldirere tBpe polihet triudbeesdlatiexg .graft
copol ymer (B) can have inproved inpact resistance and hi gher

conpati bi | i t yrhexda fither ,viagilt aghiloor invdes resitinuasl for lfecessdes. a vinyl
type nononer copol ynerizable with
5 The pH of the system is shown in Table 1.
Next, an aqueous alkali solution (the
concentration and amount thereof are shown in Table 1,
the concentration is shown by % by weight, the amount
is shown by part(s) per 100 parts of the diene type
10 polymer rubber latex) was added to complete a
particles-enlargement operation. The solid content,
number-average particle diameter and pH of the
particles-flocculated-and-enlarged diene type polymer

rubber latex obtained and the amount of rubber coagulum

15 {scale) generated are shown in Table 1.

[Condition 10]
Into one of the agitating vessels prepared in
the above (ii) were fed 27 kg of one of the diene type
et polymer rubber latexes obtéined in the above (i) and a
20 10% aqueous solution of an emulsifier having good
surface activity in an acidic state, as shown in Table
1 (In Table 1 is shown the amount (part) of each
emulsifier used per 100 parts of each diene type
polymer rubber latex). Then, sufficient agitation was
25 méde slowly.
Then, the number of rotations of the

agitating element was set as shown in Table 1; a L-



10 nmet hyl methacrylate may be used in conbination therew t h.

The graft polynerization is preferably-- - -conducted in three stages. In
the first stage, nethyl nmet hacryl-ate:i ss'used as a main conponent for

hi gher 15 inpact resistance ard- highar3éénpati bi-lity with vinyl

chloride resin. In the second stage, styrene is used as a main
conponent forghigemddMidi (dhrdfr Hidhdeter: 100R@)YRRIs fikddhed kined stage,
met hyl nethacrylate is used as a main conponent for higher surface

| uster of 2MGgitwrimplasideal resithapomiesidirartdkimicfedhe nozzle The
nononers used for graft polynerization can be used singly or in

adm xt ure. outlet became Tihe graafd g=oltheenictattiomadadibeadmductied by
ordi nary enul sion polynerization as in the case of 25 rubber production.
The pol yreri zzhé aoitatparatalament, . dhialgpgmiinfengndialhe ki nd of the
pol yneri zation initiator used but can be appropriately selected in a
range of ébouilngpqﬁﬁqﬁqq(ghe agitating vessel; from the L-shaped

nozzle was injected, into the latex in 2 minutes, 1/4
of an agqueous acid solution (the concentration and
amount thereof are shown in Table 1, the concentration
is shown by % by weight, the amount is shown by part(s)

10 per 100 parts of the diene type polymer rubber latex).
Next, 1/4 of an agueous alkali solution (the
concentration and amount thereof are shown in Table 1,
the concentration is shown by % by weight, the amount
is shown by part(s) per 100 parts of the diene type

15 polymer rubber latex) was added, followed by agitation
of 2 minutes. Acid addition and alkali addition was
repeated 4 times to complete a particles-enlargement
operation.

The so0lid content, number-average particle
. 20 diameter and pH of the particles-flocculated-and-

enlarged diene type polymer rubber latex obtained and
the amount of rubber coagulum (scale) generated are

shown in Table 1.

(iv) Synthesis of graft copolymers (B)
25 One of the particles-agglomerated-and-

enlarged diene type polymer rubber latexes obtained



22 The graft copolynmer latex (B) obtained is subj ect ed

to the coagul ation using an appropri-ate. . -.coagulant such as acid (e.g.
sul furic acid, hydrochl ori ¢ acid-or. ghosphotic acid), salt (e.g. 5
caIC|un1chIor|de or sodi um chl ori-de)--a¥. 3 eJlike;- wherei n an
appropriate antioxidant, appropriate additives, etc. may or may not be

used, and theppoRelwas fe@?%htbrﬁa%ﬁﬁgrlegraﬁohgghhtcghbgﬂ (lQegaﬁﬁa't'”g

solid i s dehydrated, washed and to obtain a graft copol yrer

(B) in a powdeontenahein Table 2, afterl@hibg %h%&&n@oﬁQEM”HEtQQ eRBY be
added a stabilizer such as epoxidi zed soybean oil, 4-d r o-

2, 6- di et hyl - 325 dicndukeadddec rhexgpyr wdsnadaedt hesl pkets of tneOEaﬂé to
i nprove the heat-coloring property of the 15 graft copolyner (B). Al so,
a silica powdemudsitfier] eseused imprbduadded bfi eubbert oaknpr 8%e t he
handleablllty of the powdery graft copol ynmer (B).
aqueous solution for latex stabilization. Then, 0.6
part of Rongalit was added and the flask inside
temperature was kept at 70°C. Thereto was dropwise
added, in 1 hour, a mixture of a monomer or monomer
mixture for first stage grafting in of an amount as
10 shown in Table 2 and 0.2 part, per 100 parts of the
monomer or monomer mixture, of cumene hydroperoxide
(CHP). The resulting mixture was allowed to stand for
1 hour.
Thereafter, to the polymer obtained in the
15 previous stage was dropwise added, in 1 hour, a mixture
of a monomer or monomer mixture for second stage
grafting in an amount as shown in Table 2 and 0.2 pért,
per 100 parts of the monomer or monomer mixture, of
CHP. The resulting mixture was allowed to stand for 1
~ 20  hour.
To the polymers obtained in the first and
second stages was then dropwise added, in 1 hour, a
mixture of a monomer or monomer mixture for third stage
grafting in an amount as shown in Table 2 and 0.2 part,
25 per 100 parts of the monomer or monomer mixture, of

CHP. The resulting mixture was allowed to stand for 1

hour, whereby polymerization was completed.



By m xing 1-30% by wei ght of the graft copol yner (B) obtained in the
present invention, with 20 99-70% by-wei-ght-of- a thernoplastic resin (O,
a t her mopl asti c resin conposition-having. excell ent inpact

Fesi stance can be obtai ned. \Wén- t-he Pr8B6rtd-on-‘of the graft copol yner
(B) is less than 1% by wei ght, substantially no addition effect of the
graft copolynmer 25 (B i19oaaivedy wWedghthe HreROGradt ebpohemeraf t

copolymer (B) is nore than 30% by wei ght, the other excel | ent
properties oflatextdistranpddsdbeve agas ddded 0.5 part of 1,4-dihydro-
- 23 - tend to be inpaired; therefore, such proportions are not
preferable. 2,6-dim§ihhl a3 potdidanibodddery dexympeidios n(HE g used as

Then, a 0.2% aqueous sulfuric acid solution was added

5 1in 2 parts (as pure sulfuric acid) per 100 parts by

weight of the graft copolymer to coagulate the latex

(when no complete coagulation occurred, a 5% agueous

sodium chloride solution was added as necessary),

followed by heat treatment at 90°C for solidification.

10 The resulting coagulum was washed with hot water and

dried to obtain each graft copolymer powder.

(v) Preparation of thermoplastic resin compositions
The following components were mixed in a

Henschel mixer for 10 minutes until 110°C was reached,

15 whereby various polyvinyl chloride type resin
compositions were obtained: 100 parts of a polyvinyl
chloride type resin (average polymerization degree:
700) as a thermoplastic resin, 3 parts of dioctyltin

e mercaptide, 2 parts of Metablen P-550 (trademark) (a

20 product of Mitsubishi Rayon Co., Ltd.) and 1 part of
Metablen P-710 (trademark) (a product of Mitsubishi
Rayon Co., Ltd.), used as a stabilizer and a lubricant,
the graft copolymer resins (B) powder obtained in the
above (3).

25 Each resin composition was molded to obtain

each molded product, that was measured for impact



the thernoplastic resin (C), there can be used, for exanple, a

chl ori ne-contai ning resin such_-as_polyvi nyl--chl ori de, chl ori nat ed

pol yvinyl chloride or the like; or .a~--. : copolymer of 70% by wei ght or
nmore of vinyl chloride 10 and-30% by 3#ight of- | ess of other nonomer

copol yneri zabl e therewith. The other nononer copol yneri zable with
vinyl chlorigesiBebkdeasambnYlister. btraei desuytByhirdespowhl Ohi dgblyi nyl
acetate, acrylic acid, nethacrylic acid, ethylene, etc. 15

The thernopl astic resin conposition of the present invention can be
obtained by m xing the graft copolynmer (B) and the thernoplastic resin
(O in a powdery state by the use of a ribbon blender, a Henschel
m xer or the like and then treating the 20 mixture in a known kneader, a
known extrudéndustrhel ApplicreiliAyan alternative nethod, the

t her nopl astic resin (C) and thegﬂgaft copol yner (éa may be subjected
to mxing® coagul ati onTheopaEricles i bHocGkkatHep and enpfargrientc to obtain

a powder. In _an %f t hese 25 nixing met hods, a kngmm.stabill%fr, a known
method of the present ifivention has made it possible’ to

produce, from a rubber latex in a conventional
agitating vessel, a particles-enlarged rubber latex
having intended particle diameters, at high

10 productivity without generating substantially any
rubber lumps; to produce a graft copolymer by
subjecting the particles-enlarged rubber latex to graft
polymerization; and to obtain a thermoplastic resin
composition of excellent impact resistance by using the

15 graft copolymer.



pl asticizer, a known processing ald a known colorlng agent, etc. may
be added as necessary. = - The
present invention is herei nafter : desx:rlbed in detail by way of
Exanpl es. However, the pr esént-- |nv%$\{vr-@n i-s- not restricted to the
fol |l ow ng Exanples as long as the gist of the present invention 5 is
observed. Incidental ly., "pant(s)'l and{"% used jn Exjanpl es and
Conpar ative Exanples Jrefer oo"pehr,g(s o boght "gand % by, weilght ",
respectively. 2 Hn thg fol-fow ng Bxagpl esgand @orrpahatl\f_@
Exanpl es, properfimes were asuré=dobyt obl o a9 13 t%od =
Nunber - aver age pal'?_ticl @ di a d Daﬁ,ti ,I’E, 0, B.a dl'%trl bat i on
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cnferr], and subjecting the nolding to i mage anal ysi s using TEM

Particle dianeter distribution-was-expressed--as- wei ght percentage of
non-enl arged small particles. : : _*"'Scagze*(rfoagul um) after enlargenent 20
The anount of scal e (coagul um -af ter -7 32 ep argenent was expressed as
wei ght percentage after drying of generated scal e based on fed
nononer s. [err] Jzod_ idpact |strehgth : sampl e wds
kneaded at 185[efr]C using @ 6-ifch 25 roll; the kneaded| pPodiict wds'
press-nol ded at [185[efr] C at| © 50 kg/cn; angd the| ol dj nf§ was megsHr ed
according to gASTMTP 258. 4 9] v |([err] bustep of #ol ded proEuct
. . 0 - - . - o . .
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to a reaction at 60[err]C for 8 hours with stirri-ng, wher eby a di ene

type pol yner rubber | atex was produced»- 25.-. : The resulting diene
type pol ymer rubber | atex T 26 had
a nunber-average particle di amét er.of = O‘lbgv[err]m a solid content of
40% and pH 9. 0. [ b] 1, 3- But adi ene 70
parts 5 Bt yr epe 30 parts
1, 3-Butyl ene gl yg¢ol dinethadry atle v Q) part Di i sopropyl benzene
hydr oper oxi de ‘:’% 0! 4 part} { " %pdi ur@ p‘rQJohc)s@ate
1.5 parts & Fergous s@fatg ﬁ e o A 0.02 part 10
Dextrose a g t%"d r%"u q\rE ks g Potassiumsalt of
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The above conponents of the above anounts
aut ocl ave and were subjected 15_ tQ -a-teactd-on-at 60[err]C for 8 hours

with stirring,

were fed into a pressure

wher eby a di ene.'t'ype_ pol-ymer. rubber |atex was produced.
The di ene type pol ymer rubber [atex--haet :

fnunber - aver age particle

dianeter of 0.09-[err]m a solid content of 36% and pH 9 ] 20 [c]
1, 3- But adi ene 100 pprts t - Dodecyl ngr capt an
0.6 part Di i sopropyl benzene| hydr pper oxi de 0.4 part !
Sodi um pyr ophosph&t e ® © R].5| parts ®25 X Fery s gW@fate
0.02 part Dextros¢ o o o o o o 9 ppre )
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-The above conponents of the above amounts were fed into a pressure
aut ocl ave and were subjected 5-to-a-reacti-on at 60[err]C for 8 hours with

stirring, wher eby a di ene 1t ype _pol- ym—‘:r rubber | at ex was produced.
The resulting diene type pol yner” rubbert3atex >« had a nunber - aver age
particle dianmeter_of 0. 08 [err]lm a solid content of 37%and pH 9. 1.
10 (ii) Preparation of agitjati ng vessels [[Condiftion}1]
An agitating el gment was prlovidgd inja 65- liter agiltating vespél
(inner dianeter] M00 nm hei ht:f ® 0{nf $UEZ- mad®& mno%paf(f Pe) @ t hat
the center of the 15 agitdtieng eb*eminpﬂ wélsmat acoyposgi & on of the ceptx al
axi s of t heggHtati-Rgresse—witeh—was—43—rm-ghoverthe b om
surface of the yessiel . The lagitating (el engnt was a propelil er tyde
agitating el enentuf{'aw nge 3 bl adgs, anl anglle of {each|bl adg at the root
(an angl e indi cat By 528 ,,by lad N FEQ' 1l}o qf «45[lery],| tohe|maxi qum
inclination anglle€ &, - &
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of each bl ade (an angle indicated by 2 in Fig. 1), of 45[err], and a

di ameter of 180 nmm [Condition 2] --- --.. . .... . This condition was
the sanme as [condition 1] 25 except: that the agi‘tati'hg el enent used in
[condition 1] nodd ....28 .. was changed to a
paddl e type agit agtt+rg—etrerenri—hav-n inclination angle
(an angl e indi catled by 8 I n e heijght (g length
i ndi cat ed by %in Fig. 6) of er off 210 pm 5
[ Condition 3] a, is arfe as Pcopditi grol]
except that the agitating el erfént 1]0\ owap echanged to
a three-way sweptpack typeaygrtat rg—3—bades—a] §
sweepback Iength (& $ength o
-légx—lhdp 1
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10 indicated by 5 in Fig. 4) of 20 nm an elenent end hei ght (a length

indicated by 4 in Fig. 3) of 10 nm a-_ .-- .-blade-height (a length indicated
by 7 in Fig. 5) of 30 mm and a dlaneter of ~180 1m [ Condi tion
4] 15 An agitating el ement’ ﬁ%suprOVLded in a 2.5- liter
agitating vessel (inner dianeter: 135 nmm heigh 200 mm gl ass- made;
no baffle) so that the centgr of t he agltating ¢l enrent was at a
position of the ¢entral axi § of tlhe agitating vessel, which was 15 nm
above the 20 b¢tEom surfade®f |tHe Vessell. ® The%agilt ati ng el enent
was a propeller {ype agitati|ng eljement| havijng 3|bbtades, an angle of
each bl ade at the¢feet—(an—anrgte-f-rdi-gated by %*In Fvg ~1)
45[err], the naximugiknclinatlon angl e of e¢ach bladem(am aﬁble
i ndi cated by 2 in.gngﬁ &y; df 25 45[lerr],| and]a dilnetez of 6
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29 [ Condition 5] This condition was the sanme as

[ condition 4] except that the agi-tating-element used in [condition 4]
was changed to a paddl e type agitating:el.erent havi ng:6 5 bl ades, an
inclination angle (an angle indicated~by48=--" ---in-Fi-g. 6) of O[err], a
bl ade height (a length indicated by 9inFig. 6) of 10 mm and a
di aneter of 70 mm [ Condi tion 6] This condition was
the same as [condition 4] 10 except that the agitating elenent used in
[condition 4] wag changed to| a {hree-Whway {swept bgck {type agitati'ng
el ement having 3 Yl ades, a_swgepback|| engt (g length __indijcated by 5
in Fig. 4) of 3.5 |mm an element prd| @ | < etghi- (a l|lengt n | ndi| cat ¢do by 4
in Fig. 3) of 30 nm & PEbl adg hg ohE | (Z|! &gt i ndic Q‘@b‘é?};‘lnﬁilg
of 10 mm and a dilaneLer og 6% & %ﬂ [Eondiltion&] & & | ©
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This condition was the sane as [condition 4] except that the agitating
el ement used in [condition 4] 20 was_changed to-a paddle type agitating

el enent having 4 bl ades, an inctination. angle(an angl e indicated by 8
in Fig. 6) of 45[err], a blade hei ght- ‘(é 'l engt h--i-ndi cat ed by 9 in Fig.
6) of 10 nm and a dianeter of 70 mm [Condition 8] 25
This condition was the sarre as [condltlon 4] except that the
agitating el enment psed—+R—teonghtironrT4 m“ruhan;edt(paFULLZC]\lEtype
agitating el enent havijng { wo bl des (&g I oper |bl age having a di aneter
of 81 mm and an upper &l ade. havi|ng. {a.dj aaeter| of | 74 nrﬁ') having a 5
phase shift of 45[err]| befveen| the Vper| &h mb\@ Se@| £ and a height
fromthe upper end]of t@egug)per %)I ?é %o % < gl%/vgr gn@ of the | ower
bl ade of 100 mm M w~ S .
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[Condition 9] This condition was the same as [condition 4]
10 except that the agitating el ement -used i-n-[condition 4] was changed
to a MAXBLEND type agitating elenment: : _-conprising a paddle (diameter: 80
mm height: 40 mm for agitatiohfoﬁﬁtﬁe'bottoW1of-agitating vessel ,
fixed to the lower portion of the rotational shaft and a 15 lattice
bl ade consisting of two horizontal nenbers (dianeter: 80 mm height:
10 mm) extending horizontally fromthe upper positions of the
rotational shaft (which were 25 mm and 50 nm above from the upper end
of the paddl e) and four nenbers (wdth: 10 nm height: 50 mm 20
extending vertically fromthe positions of the upper hori zontal nenber
(which were 40 mm and 80 nmm di st ant fromthe rotational shaft). :
[ Condition 10] This condition was the same as [condition 3].
25 (iii) Particles enlargenment of diene type pol yner
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rubber | at exes

Into one of the agitating vessels prepared:--irn -
27 kg of one of the diene type

surface activity in an acidic state,

shown the anount (part) of each
pol yrer

di ene type
made sl owy.

(i nner dianeter:

r ubber
Then,

direction of the nozzle

directi on of

(Cont'd)

Table 2

| at ex) .

ol y

enul sifier
Then,

10 mm was fixed to the

31

[ Conditions 1-3]

---the above (ii) were fed

. T rubber-l.atexes obtained in the
above (i) and a 5 10% aqueous sol uti-en~of--an €nul-Si fi-er havi ng good

as shown in Table
used per
sufficient agitation was 10
t he nunber of rotations of the
agitating elenent was set as shown in Table 1; a L-

1 (In Table 1 is
100 parts of each

shaped nozzl e

agitating vessel so that the
15 outl et becane the sane as the rotational
the circunferenti al

the agitating elenent, i.e.
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direction of the agitating vessel; fromthe L-shaped - nozzle was

injected, into the latex in 7 mnutes; an :--- -agueous fgngg % qn (the
concentration and amount 20 thereof: are shown i n-Tabi e as Been Replaced
concentration is shown by % by wei §At =-f he -ardunt | m uﬁumﬂlt(s)
per 100 parts of the diene type pol yner rubber |atex). ,

agitation was continued for 10 m nuteglaims The pH of the systemis shown
in Table 1. 25 Next, an aqueous al kali solution (the

concentrationm and anoul niditicR0ffcar @astidwl dsh agallomekation ahkie
concentration is showmn by % by wei ght, the anount I s shown by

part(s) per 1680]apagemei ¢hea diberee tyypme polynpet ymesbew blzerex atwehdclwas
added to conplete a particl es-enl argenent operation. The solid
cont ent, compbbsesverbipching i x|l eianstre podmet ofubbrr lagex
Partieles Il ot sasecd By ‘el ot ol polymeri2icidn) W8 barticles
agglomeration and enlargement to obtain a particles-
enlarged diene type polymer rubber latex (A), wherein
the particles enlargement is allowed to take place by
agglomeration based mainly on Brownian coagulation.

10 2. A method according to Claim 1, wherein the
particles-enlarged diene type polymer rubber latex (&)
has a solid content of 30% by weight or more.

3. A method according to Claim 1, wherein the
particles-enlarged diene type polymer rubber latex (A)

15 has a so0lid content of 35% by weight or more.

4, A method according to Claim 1, wherein the
Brownian coagulation is effected by conducting |
agitation in an agitating vessel at a number of
rotations not larger than the rotational number (Ns)
— 20 represented by the following expression (1):
Ns = (DO/Ds)k x NO (1)

wherein

Ds: diameter (mm) of agitating element

Ns: maximum allowable number of rotations (rpm) in

25 particles agglomeration and enlargement step

k, DO and NO: the following constants determined by

the shape of agitating element:

Ty



rubber | atex obtained and the anount of rubber coagul um qthh&ﬁﬁQEQ%R_lce
generated are shown in Table 1. [-€ondi t i-ons-4-9] ?o
one of the agitating vessels prepared in. " 10.the" above (i Umﬂﬂulﬂ'm’m ii

g of one of the diene type pol ynerStubbér--lai-exes obt

above (i) and a 10% aqueous sol ution of an enulsifier having good

surface activity in ang gg?ghge§t@ Be g§lgggmﬁg|glgﬁgh@ k=0.80(In Table 1
is shown the amount (part) of eac 15 enulsifier used per 100 parts of

each di ene type pebxaso,r obhgp | atex). Then, sufficient agitation was
made sl owy. Then, the nunber of rotations of the

agitating el ement was seepabaghovppenagabbheitny elemen?® khapéd, nozzle
(inner diameter: 4 mm was fixed to the agitating vessel so that the
direction of the nozzl 80=300,000Fé0 becane the sanme as the rotational

di rection of the agitating elenent, i.e. the C|rcunferential
directionSof the agitaPPAdlecsyer; agibating elsmapsd k=0.50,

NO0=270, DO0=70
large-sized plate type agitating element:
k=0.55, N0=200, D0=80
5. A method according to Claim 1, wherein the
10 diene type polymer latex is one obtained by
polymerization using a fatty acid soap as an emulsifier
and, in the particles agglomeration and enlargement
step, an emulsifier having good surface activity in an
acidic state is added, then a coagulant is added to
15 reduce pH to 5 or less, and a basic substance is added
for neutralization.
6. A graft copolymer (B) obtained by graft-
polymerizing, in at least one stage, at least one
monomer selected from the group consisting of an
e 20 aromatic vinyl type monomer, a (meth)acrylic acid ester
type monomer, an unsaturated nitrile type monomer and a
monomer copolymerizable therewith, onto a particles-
enlarged diene type polymer rubber latex having a
number-average particle diameter of 0.15-0.5 pum,
25 obtained by subjecting a diene type polymer rubber
latex produced by emulsion polymerization, to particles
agglomeration and enlargement based mainly on Brownian

coagulation.

Ay



25 nozzle was injected, into the latex in 7 mnutes, ang. gueous acid

solution (the concentration and anmount_ _--_---- _: ---- ther 3b lacqq
Table 1, the concentration is shown.by "% by -wei ght , 7 i

shown by part(s) per 100 parts ‘of £he>di ere-type-pol

| at ex) . Thereafter, agitation was continued for 10 mnutes. 5 The pH
of the systemjs showna ghézhbglistic resin composhNeXbn abmpgtieedg al kal i
solution (the concentration and anount thereof are shown in Table 1,

t he concent r & i thermsoslea bywdsiby MBI ghitd a keradfimutpolymer SBh@at by
part(s) per 100 parts of the diene type 10 polyner rubber |atex) was
added to conpfettEh ain Claijpmréd cl es- enl argenent operation. The solid
cont ent, nunber - aver age particle dianmeter and pH of the _

particl es-fl d&cul at ed- andhexmapdastdicemesiPpEopEPyAEion accpyPpheg | at ex

obt ai ned and t he_anpunt of rubber coagul um . i ,
5 to Claim 7, wherein the thermoplastic resin (C) is a

polyvinyl chloride type resin.

L



15 (scale) generated are shown in Table 1. [ Condition 10]

Into one of the agitating vessels prepared-i-n - ----the above (ii)-were-fed
27 kg of one of the diene type pqiyner*rubber-lq@ggﬁgtép ained in the
above (i) and a 20 10% aqueous soluti@én- of art-emni| si fjj <

surface activity in an acidic state, as shown in Tabl gmm’} ble 1
is shown the anmount (part) of each apgreauLSifier us s of
each di ene type pol ymer rubber latex). Then, sufficient agitation was
25 nmade slowy. A method Ebenpathecnesbaggdbmeebatbananafl the
agitating elenment was set as shown In Table 1; a L-

- 34- Shagrelth rgenzdre: (o hreerdidirearatyeye pdlyingr washbdarx ddittex,t hich

agitating vessel so that the direction of the nozzle
comprises subjecting a diene type polymer rubber latex

produced by emulsion polymerization, to particles
agglomeration and enlargement to obtain a particles-
enlarged diene type polymer rubber latex (A), wherein
the particles enlargement is allowed to take place by
agglomeration based mainly on Brownian coagulation; a
graft copolymer (B) of a particles-enlarged diene type
polymer rubber latex (A) obtained by the above method;
and a thermoplastic resin composition comprisihg said

graft copolymer (B).



outlet became the same as the rotational direction of the agitating 27 3¢
element, i.e. the circunferential 5 di-rection of :the _agitating vessel
fromthe L-shaped nozzle was injected,.-rnto the"Jatex in 2 mnutes, 1/4
of an aqueous acid solution (the conceniration and--" -“anount thereof are
shown in Table 1, the concentration is showmn by % by weight, the anount
is shown by part(s) 10 per 100 parts of the diene type pol yner rubber

| at ex) . Next, 1/4 of an aqueous al kali solution (the

concentration and anmount thereof are shown in Table 1, t he
concentration is showmn by % by wei ght, the anount is shown by part(s)
per 100 parts of the diene type 15 polyner rubber |atex) was added,

foll owed by agitation of 2 mnutes. Acid addition and al kali addition
was repeated 4 times to conplete a particl es-enl argenent

operation. The solid content, nunber-average particle 20

di aneter and pH of the particles-floccul at ed- and- enl arged diene type
pol ymer rubber |atex obtained and t he amount of rubber coagul um
(scal e) generated are

{
~

>
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7
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shown in Table 1. (iv) Synthesis of graft copolyners (B) 25

One of the particl es-aggl onerated-and---_ _--_ -enl ar geet di ene type pol ynmer
rubber | at exes obt ai ned above was fed-into a flask in an
anmount shown (as solid content) in Tablke 2;--after-which purging with
ni trogen was conducted. Thereto was added 1.5 parts of the sanme

emul sifier as used in production of rubber, as a 7% 5 aqueous sol ution
for latex -stabilization. Then, 0.6 part of Rongalit was added and the
flask inside tenperature was kept at 70[err]C. Thereto was dropw se
added, in 1 hour, a m xture of a nononer or nononer m xture for first
stage grafting in of an anount as 10 shown in Table 2 and 0.2 part, per
100 parts of the nononer or nononer m xture, of cunene hydroperoxide

FIG.2




(CHP).. The resulting mixture was allowed to stand for

1 hour.

Thereafter, to the polynmer obtained in-the_-15 pr-ewi ous stage was dropw se

added, in 1 hour, a m xture of
st age
100 parts of the nmononer or nononer
m xture was allowed to stand for 1
pol ymers obtained in the first and
added, in 1 hour, a m xt ure of
st age

grafting in an anobunt as shown in Table 2 and 0.2 part,
m xture, of

100 parts of the&gﬁ or nonomner
m xture was allo ego tand for—3

conpl et ed. f?;ﬂ

N

a: nonarrer-.or: nononer m xture for second
grafting in an anmount as shoews.-n--Tabl-e-2 ahd 0.2 part, per
m xture, of
20 hour.

CHP. The resulting
To the
second stages was then dropw se

a nononer or nononer mxture for third

25 per
CHP. The resulting
hour, whereby pol ynerizati on was

A\

FIG.4

FIG.5
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To 100 parts by weight of the graft copolyner | at ex obt ai ned above was
added 0.5 part of 1,4-dihydro- - ---- Sevs -

2, 6-di met hyl - 3, 5- dlcarbododecyloxypyr[dtne CDHP) . :Then, a 0.2% aqueous
sulfurlc acid solution was added 5 in-2-parts (as pur-e- sulfurlc acid) per
100 parts by wei ght of the graft copolyner to coagul ate the | atex
(when no conpl ete coagul ati on occurred, a 5% aqueous sodi um chl ori de
sol uti on was added as necessary), foll owed by heat treatnent at
90[err]C for solidification. 10 The resulting coagul umwas washed wth
hot water and dried to obtain each graft copol yner powder. (v)
Preparation of thernoplastic resin conpositions The
fol |l owi ng conponents eJnixed in a Henschel m xer for 10 m nutes
until 110[err]C was r 0O 15 whereby various polyvinyl chloride type
resin conposi ti ons were obtai ned: goo parts of a pol yvinyl

chloride type resin (average polyneriz on degr ee: 700) as a

t hernoplastic resin, 3 parts of dloctyltln 8 nmercapti de, 2 parts of

Met abl en P-550 (tradenark) (a
/// i

10

FIG.7

10



20 product of M tsubishi Rayon Co., Ltd.) and 1 part of Met abl en

P-710 (trademark) (a product of Mtsubishi- .... Rayon Co., Ltd.), used as a
stabilizer and a |ubricant, the graft -copolymer. resins (B) powder
obtained in the above (3). 25 “..7.......” Each-Tesin conposition was
nol ded to obtain each nol ded product, that was neasured for inpact

resi stance and luster. The results are shown in Table 2.

| ndustrial Applicability 5 The particles flocculation and

enl ar genent met hod of the present invention has made it possible to
produce, froma rubber |atex in a conventional agitating vessel, a
particl es-enl arged rubber | atex havi ng i ntended particle dianeters, at
hi gh

FIG.8

.




TO0 productivity wi thout generating substantially any rubber lunps; to

produce a graft copol yner by subj-ect4-ng--t he particl es-enl arged rubber
| atex to graft pol ymeri zation; and:to-eobtai:n-a.thernoplastic resin
conposition of excellent inpact resistahce-by usi-ngthe 15 graft

copol yner. [err] 39 Jerr]

FIG.10
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DESCRIPTION

Thermoplastic Resin Composition

Technical Field

The present invention relates to a thermoplastic resin
composition comprising a graft copolymer obtained from

particles-enlarged diene type polymer rubber latex.

Background Art

Thermoplastic resins are in wide use in various fields
for their excellent mechanical and. chemical properﬁies but
generally have a drawback of low impact resistance. In
order to alleviate the drawback, there were proposed methods
for imparting impact resistance to a thermoplastic resin by
adding thereto an impact resistance-improving resin such as
an ABS resin which is a hard resin reinforced with an
elastic body, an MBS resin and a graft polymer of a monomer
(e.g. methyl methacrylate, styrene, acrylonitrile, etc.) on

a poly(alkyl acrylate) rubber polymer
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diene type polymer rubber lécax to particles
enlargement by agglomeration based mainly 6n Brownian
coagulation &o.form a particles-enlargeq diene tyﬁé
polymer rubber latex of high solid content without
5 generating rubber coagﬁlﬁm; a graft copolymer obtained
from the thus-obtained particles-enlarged diene type
polymer rubber latex; and a thérmoplastic resin
composition comprising such a graft copolymer, having
excellent impact resistance. The present invencion has
Ny 10 been completed based on the finding.
The gist of the present invention lies in a
method for particles agglomeration and enlargement of a
diene type polymer rubber latex, which comprises
subjecting a diene type polymer rubber latex produced
1S by emulsion polymerization, Eo particles agglomeration
and enlargement to obtain_a particles-enlarged diene
type polymér rubber latex (A), wherein the particles
enlargement is allowed to take place by agglomeration
based mainly on Brownian movement-induced
N 20 agglomeration; a graft copolymer (B) of a pvarticles-
enlarged diene type polymer rubber latex (A) obtained
by the above method; and a thermoplastic resin

composition comprising said graft copolymer (B).
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More particularly, the invention provides a.
thermoplastic resin composition comprising 99-70% by weight
of a thermoplastic resin (C) and 1-30% by weight of a graft
copblymer (B) ,

wherein said thermoplastic resin (C) is a polyvinyl
chloride type resin, and

wherein the graft copolymer (B) is obtained by graft-
polymerizing, in at least one stage, at least one monomer
selected from the group consisting of an aromatic vinyl type
monowmer, a (meth)acrylic acid 'estef type monomer, an
unsaturated nitrile type monomer and a monomer
copolymerizable therewith, onto a particles enlarged diene
type polymer rubber latex (A4) hav:_'Lng a numbef—average

particle diameter of 0.15-0.5 um, obtained by subjecting a

diene type polymer rubber latex produced by emulsion
polymerisation, to particles agglomeration and enlargement
based mainly on Brownian coagulation, wherein the content of

the particles-enlarged diene type polymer rubber latex (A)

in the graft copolymer (B) is 55-85% by weight in terms of

solid content.

Brief Description of the Drawings

Fig. 1 1is a side view of a propeller type agitating

element used in the present invention.
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tend to be impaired; therefore, such proportions

are not preferable.

With a polyvinyl chloride type resin being used as

the thermoplastic resin (C), there can be used, for example, a

chlorine-containing resin such as polyvinyl chloride,

chlorinated polyvinyl chloride or the like; or a

copolymer o:i 70% by weight or more of vinyl ct

and 30% by weight or less of other monomer

copolymerizable tlhierewith. The other monomer

hloride

covolymerizable with vinyl chloride includes vinyl

romide, vinylidene chloride, vinyl acetate, acrylic

acid, methacrylic acid, ethylene, etc.

The thermoplastic resin composition

of the

present invention can be obtained by mixing the graft

copolymer (B) and the thermoplastic resin (C)

powdery state by the use of a ribbon blender,

in a

a

Henschel mixer or the like and then treating the

mixture in a known kneader, a known extruder or the

like. In an alternative method, the thermoplastic

resin (C) and the graft copolymer (B) may be subjected

‘to mixing, coagulation, solidification, washing,

drying, etc..to obtain a powder. 1In any of these

mixing methods, a known stebilizer, a known

plasticizer, a known processing aid, a known coloring

agent, etc. may be added as necessary.
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CLAI V5 1. A thernoplastic resin conposition conprising 99-70% by
wei ght of a thermoplastic resin (C) and 1-30% by weight of a 5 graft
copol yner (B), wherein said ther rmplgégét?m{ee%g { Chal Bpa pOOYVI Nyl
chloride type resin, and wherein the graft copo yner % 'S
obt ai ned by graft- polyneri zing, in at |east one stage, at Ieast one
nmononer 10 sel ected fromthe group con%sti ng of an aromatic vinyl type
mononer, a (meth)acrylic acid estef’“fype nononer, an unsat ur at ed
nitrile type nononer and . a nononer copol yneri zabl e therewi th,
onto a particles enlarged di ene ' -

CLAIMS

L. A thermoplastic resin composition comprising 99-70% by

weight of a thermoplastic resin (C) and 1-30% by weight of a
5 graft copolymer (B},
wherein said thermoplastic resin (C) 1is a polyvinyl
chloride type resin, and
wherein the graft copolymer (B) is obtained by graft-
polymerizing, in at least one stage, at least one monomer
10 selected from the group consisting of anlaromatic vinyl type
monomer, a (meth) acrylic acid ester type monomer,"an
ﬁnsaturated nitrile type monomer and a monomer
copolymerizable therewith, onto a particles enlarged diene
type polymer rubber latex (A) having a number-average

15 particle diameter of 0.15-0.5 um, obtained by subjecting a

diene type polymer zubber latex produced by emulsion
polymerisation, to particles agglomeration and enlargement
based mainly on Brownian coagulation, wherein the content of
the particlés-enlarged diene type polymer rubber latex (A)

20 in the graft copolymer (B) is 55-85% by weight in terms of

solid content.
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“type pol ynmei rubber latex (A) having a nunber-average 15 particle dianeter

of 0.15-0.5 [err]m obtained by subjecting a di ene type pol ynmer rubber
| at ex produced by emul si on pol ynerisation, to particles aggl oneration
and -enl ar genent based nmainly on Brownian §@@£ﬂb@6§ﬁ@et“@@fﬁbﬂlQb©1
content of the particles-enlarged diene type polyner rubber |atex (A
20 in the graft copolyner (B) is 55-85% by weight in terns of solid
content.
-51-
ABSTRACT

A thermoplastic reéiﬁ composition comprising 99-70% by
weight of a thermoplastic resin {(C) and i-30% by weight of a
5 graft copolymer (B), |
whe?ein said thermoplastic resin (C) is a polyvinyl
chloride type resin, and
wherein the graft copolymer (B) is obtained by graft-
polymerizing, in at least one stage, at least one wonomer
10 selected from the group consisting of ah aromatic vinyl type
monomer, a (meth)acrylic acid ester type wonomer, an
unsaturated nitrile type monomer and a monomex
copolymerizable therewith, onto a particles enlarged diene.
type polymer rubber latex (A) having a number-average

15 particle diameter of 0.15-0.5 pm, obtained by subjecting a

diene type polymer .rubber latex produced by emulsion

o polymerisation, to particles agglomeration and enlargement
\ based wainly on Brownian coagulation, wherein the content of
the particles-enlarged diene tyﬁe polymer xrubber latex (A)

20 in the graft copolymer (B) 1is 55-85% by weight in terms of

solid content.

REPLACEMENT SHEET

Wi

25 APR 2001




