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VI NYL CHLORI DE RESI N COVPCSI Tl ON BACKGRCMMD;OF@fHE
"1 NVENTI ON The present invention relates to a vinyl chloride
resin conposition having an excel |l ent processablllty and bei ng capabl e
of giving a nolded articles excellent in physical properties, and nore

5 particularly to a vinyl chloride resin conposition containing as a
processing aid a pol ymer conposed nai nt ylof- nethyl nethacryl ate and

ot her al kyl nethacrylate or an al kyl acryl ate. Pol yvi nyl
chloride is widely used in various fields because it provi des -nol ded
articles excellent in phygieelcigriHRREIIN NORPGdSfon 10 However,

pol yvinyl chloride has various problens rn processi ng TOI’ exarrpl e,
the tenperature range adoptable to the nolding is relatively narr ow

because the processing tenperature is close to the thernal

deconposi tion tenperature BA ; B O tinme to becone

in a nolten state. 15 At present, many techni ques to overcone
t he above- mentTien gsresend| inventionprelxtesi tog sareinyhostiloride resin
Representative techni ques thereof are, for exanple, addition of a

pl astici zer ecamposifiomyiaving an @P&bd«l@demm@bmr andsbeing gapablg of

chl ori de resin, wherein vinyl chl ori de |s ccaqol ynmerized wifh other
nmononers, an@ViR& ,angnglfiegopygq:lﬁ§| excellent in physi properties, and more

6 particularly to a vinyl chloride resin composition containing as a
processing aid a polymer composed mainly of methyl methacrylate and
other alkyl methacrylate or an alkyl acrylate.

Polyvinyl chloride is widely used in various fields because it
provides molded articles excellent in physical and chemical properties.

10 However, polyvinyl chloride has various problems in processing, for
example, the temperature range adoptable to the molding is relatively
narrow because the processing temperature is close to the thermal
decomposition temperature and, moreover, it takes long time to become
in a molten state.

15 At present, many techniques to overcome the above-
mentioned problems in processing are known. Representative
techniques thereof are, for example, addition of a plasticizer to polyvinyl
chloride homopolymer, use of a vinyl chloride resin wherein vinyl
chloride is copolymerized with other monomers, and mixing of polyvinyl

20 chloride homopolymer with other resin components.

However, by any of these techniques the processability could
not be improved sufficiently with keeping excellent physical and
chemical properties inherent to polyvinyl chloride. For example, when
a plasticizer is added to polyvinyl chloride or when a vinyl chloride resin

25 wherein vinyl chloride is copolymerized with other monomers is used,



20 chl ori de honopol ynmer with other resin conponents.

"However, by any of these techniques the processability could not be
i mproved sufficiently with keepi ng excell ent physical and chem cal
properties inherent to polyvinyl chloride. For exanple, when a

pl asticizer is added to polyvinyl chloride or when a vinyl chloride resin
25 wherein vinyl chloride is copolyneriz W th other nononers is used,

- 2- physi cal properties of nolded articles prepared therefromare .
remarkably altered. Main purpose of mxing polyvinyl chloride with

ot her resin %Mgﬁokér&& r 8flUGiolde8 "Biticied SgaPéﬁér)édi NHERLFHY aré5

processing t ere wer the processing tenpefrature. This manner

can inprove tBgdrkibf biteféd.POMATH hrpdseosf dtixiny pobvinycshiiide wieMever

in practice the gelation of polyvinyl chloride occurs insufficiently
because the logthesgiregire ongyonentsois toeredycet ke frneltdviscosity Thuamoldiag
product is inferior in physical properties to a sufficiently gelled
pol yvi nyl procéssing de theesbyt lowerhthea pregeseimgatesepsraturenshisemannet0
In order to solve the probl ens as. nentian ahoye,. JP- B- 40- 5311
proposes Po i%%?@ﬁ&%dWGQEE’WI&%‘é ¢ ip s ARpearance, haweverng
Lt ATEER G R i e R R
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product is inferior in physical properties to a sufficiently gelled polyvinyl
chloride even though its appearance is transparent.
10 In order to solve the problems as mentioned above, JP-B-
40-5311 proposes to incorporate as a processing aid a copolymer
comprising methyl methacrylate as a main component, which has a
relatively high molecular weight, into polyvinyl chloride. However, the
added processing aid is apt to remain as an ungelled substance
15 (generally called “fish eyes”) in the product and, therefore, the
appearance of the product is easy to be impaired. Furthermore, there is
a problem that further effects desired to be produced by adding a
processing aid such as_ enhancement of molded article gloss,
improvement of secondary processability and decrease in specific gravity
20 of molded foam, are not sufficiently exerted.
JP-B-52-49020 and JP-B-53-2898 propose to incorporate as
a processing aid a two-stage polymer which is prepared by polymerizing
a major amount of an acrylic acid ester or a methacrylic acid ester other
than methyl methacrylate in the presence of a latex of polymethyl
25 methacrylate or a copolymer containing a major amount of methyl
methacrylate. This proposal has a certain effect on preventing

generation of an ungelled substance. However, the proposed



appearance of the product is easy to be inpaired. Furthernore, there is

‘a problemthat further effects desired to be produced by adding a
processi ng aid such as enhancenent of nolded article gloss,

I nprovenent of secondary processability and decrease in specific gravity

20 of nolded foam are not sufficiently exerted.

JP-B-52- 49020 and JP—B—53-2898-propose‘t% I"ncor porate as a processing
aid a two-stage polyner which is prepared by pol yneri zi ng a mj or
anount of an acrylic acid ester. or -a nethacrylic acid ester other

Lhan el Y, BPEBaahY aliGe dbildil BAESRRESyD belatdl el (o hUIRLLH, R

met hacryl at yirer cont al ni ng a’haj or anount o

met hacryl at §5 o ddUcP t&'20PRSRIcHIGSd& résihl #herebfteh locdr EAS which
generation of an ungell ed substance. However, the propose

- 3- . praecsssuigeditd resultdromit insifficiens tispersion mﬁmgmg R
processing aid Is added to a vinyl chloride resin, there often occur
phenonena whintbd the virylecldosideeresin, easyldetérioratiors wf ftraneparaticypef = on of
the processing aid into the vinyl chloride resin, e.g., deterioration
of transdar emeldest articls, deeregse im degrsecof grlrtiancdeteniogatierofsecoadary on,
Cenper at ur e PEHESERBINY gth as cloRgaton o high fripsraalesAnd an e~ o
processing, o\ hav! goEichll #ysine o BAGBUAAE o8 lling b 4B,
vinyl chlori ge L GibP wRSSNTEE1d CHHG expetiil filat thie difect of giving a viscosity
and an elasticity to a vinyl chloride resin becomes higher. However, itis |
10 also well known that, in the case of using a processing aid the molecular
weight of which is simply increased, the above-mentioned phenomena
due to poor dispersibility occur remarkably.
In order to eliminate the problems, such as the generation of
an ungelled substance and the deterioration of transparency, which are
15 encountered in such a high molecular weight region, Japanese Patent
No. 2,515,014 proposes to adjust the particle size of a latex of a two-
stage polymer to at most 1,000 A, wherein the latex is prepared by
polymerizing a component containing a major amount of methyl
;nethacrylatc and subsequently adding and polymerizing é component
20 containing a major amount of an alkyl acrylate. However, this
technique cannot produce a sufficient effect for improving the gelation
property and, therefore, the use of a resin composition incorporated with
such a processing aid is limited in some cases.
French Patent No. 2,180,595 discloses a technique wherein a
25 component having a relatively low glass transition temperature which

mainly comprises an acrylic acid ester is used as a core for the two-stage

polymerization. The object of this technique is to prevent a vinyl



10 also well known that, in the case of using a processing aid the

“nmol ecul ar wei ght of which is sinply increased, the above-nentioned
phenonena due to poor dispersibility occur remarkably.
In order to elimnate the problens, such as the generation of an

ungel | ed substance and the deterioration,of transparency, which are 15
encountered in such a high nol ecul ar wei ght™ regi on, Japanese Pat ent
No. 2,515,014 proposes to adjust the particle size of a |latex of a two-
stage polyner to at nost 1,000 A, wherein the latex is prepared by

pol ymeri zi ng.RloeRIEPPESAL fidtit aliReAfigatded OheBlIDEOifagE ABigtvcessing, to
nmet hacryl ate and subsequently addi ng and pol yneri zi ng a conponent 20

cont ai ni ng asWppAIssadnu icrebsaninalvigdosityr uf at evinylHohtoride relirs and to
techni que cannot produce a sufficient effect for inproving the gelation
property andsuppegssf mvelatidre ofsan sfiasticitisiof & engléed resim represgoted &y wit h
such a processing aid is limted in sone cases. . . . French :
Patent No. 2Bagessdiscyi by thedss okéhpreprssingald having a sshdivalyidowavi ng a
relatively low_glass transiti .fenperature I gh .mainly co I ses an
acrylic didmele s -as ‘a"toP °?‘?§’F1‘E31eg~‘MAA8‘.355[ e improvement "in
pol yneri zation. The | ect, Qf . 9L S . teghnl ' y I nyl
-4- chPB?WéaP@@M %Pﬁ gg#%rs ia%g‘&m %P%%ﬁﬁ\ég{e}%%éo%? ocessing, to
suppress an increase 'éé‘dkéééﬁ‘iﬂéd b¥botd, genéritibn of hArusiSellc@Bd bRt ct and
suppress revelation of an elasticity of a nelted resin represented by
Bar us ef f ect qelidriadions ®fofa arBhes&ssicyy rebdlitinyifrgna 4 epabdessing | aid
incorporated into a vinyl chloride resin are undesirable, because of not
10 only exhibiting no effect of the processing aid, but also impairing
excellent physical and chemical properties that the vinyl chloride resin
originally possesses. If the problem of the generation of an ungelled
substance is solved, it is possible to give a higher effect of a processing
aid by using the processing aid in the same amount as in a conventional
15 one and to decrease the amount of the processing aid for giving the same
degree of effect as that achieved by a conventional one. Additionally, it
is possible to prevent deterioration of physical properties which results
from increasing the molecular weight of a processing aid and, therefore,
it is possible to expect a processing aid which can be used in an
20 improved high efficiency. In the preparation of a processing aid,
dusting easily occurs when a polymer is separated from a latex.
Dusting is undesirable because occurrence of dusting makes it
inconvenient to handle the polymer.
It is an object of the present invention to provide a vinyl
25 chloride resin composition having an excellent processability and being

capable of giving a molded article excellent in physical properties.

A further object of the invention is to provide a processing aid



5 nol ecul ar weight. This processing aid has no inprovenent in
processability and the |ike as achieved by the present invention.

As descri bed above, generation of an ungelled substance and

deterioration of a transparency resulting froma processing aid

i ncorporated into a vinyl chloride resingare undesirable, because of not

10 only-exhibiting no effect of the processing aid, but also inpairing
excel | ent physical and chemi cal properties that the vinyl chloride resin
originally possesses. If the probl emof the generation of an ungelled

subst ance i swhish/ean improve fae gelation praperty af aivimyl chdbtidetresin bypthecessi ng
aid by using the processing aid in the sa anpunt as in a conventional 15
one and to gé?ﬁ'%h%é‘ rAaHnt gnd, ges Fhichsupprssses wmgrkablysane
degree of effect as phat .achiev by .a.conventiqnal one. Addifionally, it

i s possible mﬁ?nggﬁgrwejﬁdo%ﬂ%ﬁ%ﬁ?@gﬂ i’dﬁ&}%“#@g’ijmérpmm ts

fromincrea . | . SS] aid and, therefore,
it is possi gtheég?%&%(%g‘e)é: wa&%%o\gfetscg%%ﬁlggal%lm %ﬁxsaéiasgﬂggn%ed in an 20
i mproved ghi gh ef f i Ci eNGyrthelrNobia@t RifeRR ?er'geéh@- @erni&fq.s,swg)xrabﬂie a

dusting easily occurs when a polyner Is arated froma | at
Dusting is unteessiaglddbehittsis lharlits enase dhisHngtdnt) tRkeBre,lis easy to

i nconveni ent to handl e the pol yner. It is an objéect of the
present invémamndle.to provide a vinyl 25 chloride resin conposition having
an excellent processability and being capabl e of giving a nol ded

article excellent inThepsiand oherhiestssof the present inventioniwillbebemeobj ect

of the invention is to ovide a processing aid
apparent fromptile Aescn’% on heresm ter.

10
SUMMARY OF THE INVENTION
It has now been found that the above objects can be achieved
when using, as a processing aid for vinyl chloride resins, a three-stage
polymer which is prepared by, in the presence of a latex of a copolymer -
15 prepared by emulsion-polymerizing a monomer mixture mainly
comprising an alkyl acrylate, polymerizing a monomer mixture mainly
comprising methyl methacrylate and subsequently polymerizing a
monomer mixture mainly comprising an alkyl acrylate in the resulting
latex. By using such a three-stage polymer ha—ving an outer layer of a
20 specific composition as a processing aid for vinyl chloride resins, it is
possible to notably exert effects expectable from adding a processing aid
with the use of a small amount, such as promotion of gelation,
improvement of secondary processability, decrease in specific gravity of
molded foams and enhancement of molded article gloss, without
25 impairing excellent physical and chemical properties that vinyl chloride
resins inherently possess. Further, this three-stage polymer has the

advantage that it is hard to cause dusting when recovered from a latex



- 5- whi ch can i nprove the gelation property of a vinyl chloride resin

"by the use in a smaller anmount and, resultingly, which suppresses
remar kably . t he generation of an ungell ed substance and which

remar kably i nproves . the processability without deteriorating the
transparency. 5 A further olgect of the present invention is
to provide a processing aid which is hard to cause dusting and,
therefore, is easy to -handl e. These and ot her objects
of the present invention will becone apparent fromthe description
her ei naf t er . arkDconsequently is easy to handle. SUMVARY OF THE | NVENTI ON

It has now been found that the above objects can be achieved when

usi ng, as a processi nghaisd inopcoerdancenwith dherprgsent invention, shepe is
pol yner which is prepared hy, jn the presence of a |latex of a_copolymer 15
prepared by &FaVidesha yanyihehlosderesinSABIRASIGS COMPrHRINg 8, vinyl chlerder i si ng

an al kyl acrylate rizin mpnener 4 xt ai nly (of0) | Si ng
met hyl net ha(ﬁﬁﬁﬁ?ﬁaﬁx r‘stﬁé 8&8‘@?1‘?3[’ ye%qga‘r PE‘F“??%S'&% aid perr’rbﬂ% Xt ure
mai nl'y CORPriSis : ylrinﬁ'fr ;e fisiiewissht & L‘% Y. using
such a t hr%ge-vg%lgg%adgo%éer ay‘?ﬂr%gﬁaﬁ _oSt er v‘)F’laye_r o%ﬁap_r%)ess_s 3{ i% a
CONMpOsi ti ON gsolPnmitrOsRpardd By Polftherizing EthhOrtcﬁgdrr Patt3Sby ! weight of a
possible to notably exert efflects expectable from adding a processing aid
Wi th the use mbndnsitaphixénre domptisingn 6@ o0l reobygeteighonof methyl
i nprovenent of secondary processability, decrease in specific gravity of
nmol ded f oans masthacrylate cOntodOd¥e bppweightafiat d¢astginegmonomdrasiected from
i npai ring excel | ent physical and chenical properties that vinyl chloride
the group consisting of an alkyl acrylate and- an alkyl methacrylate
10 different from methyl methacrylate and 0 to 10 % by weight of other vinyl
monomer copolymerizable therewith, in the presence of a first latex
prepared by emulsion-polymerizing (A) 3 to 30 parts by weight of a
monomer mixture comprising O to 50 % by weight of methyl
methacrylate, 50 to 100 % by weight of an alkyl acrylate and O to 20 % by
15 weight of other vinyl monomer copolymerizable therewith, and
polymerizing (C) 3 to 30 parts by weight of a monomer mixture
comprising O to 50 % by weight of methyl methacrylate, SO to 100 % by
weight of an alkyl acrylate and O to 20 % by weight of other vinyl
monomer copolymerizable therewith in the presence of the resulting
20 second latex, the total amount of said mixtures (A), (B) and (C) being 100
parts by weight.
it is preferable that the polymer used as the processing aid
has a specific viscosity of at least 1 measured at 30°C with respect to a
solution of 0.4 g of said polymer in 100 mli of benzene.
25 It is also preferable that the polymer used as the processing

aid has an average particle size of at most 1,000 A in the form of an

aqucous latex.
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resins inherently possess. Further, this three-stage polynmer has the
‘advantage that it is hard to cause dusting when recovered froma | atex

- 6- and consequently is easy to handl e. Thus, according to
one aspect of the present invention, there is provided a vinyl chloride
resin conposition conprising a vinyl chleride rTesin and 0.1 to 30 parts
by wei ght of a processing aid per 100 parts by 5 weight of said vinyl
chloride resin, wherein said processing aid.is a pol ymer prepared by a
process conprising the steps-of: emul sion- polynerizing (A) 3 to 30
parts by weight of aTHengAPI chiotide fesin coaqrasition of the preSéhOinn@Ringht of
nmet hyl nmet hacrylate, 50 to 100% by --weight of an alyl acrylate and 0 to
20 % by wei dids etcellemt tramspdrehOy amshprosessalpitity witli anlExeelibnt geliationt 0 gi ve
a first latex, polynerizing (B) 68 to 94 parts by weight of a nononer

m xt ure conpprogienty.60 to 100 % by wei ght of nmethyl nethacrylate, 0 to
40 % by wei ght of at |east one nononmer sel ected fromthe group

consi sting of an al kyl acrylate and an al kyl methacryl ate different

from nmet hyl nethacryl ate and Opﬁébﬁﬂﬁﬁﬁﬁﬁﬁéégﬂﬁﬁﬁéﬁht of other vinyl nmonomer
copolyneﬁizable therewith, in said first latex, and
polynerizing (C 3 to, 30 t I . . f'ﬁtﬂ} 'gs#_r :
conprising 0 to 50 %%geamtg?ék?t?tgf\é Iyn%%ﬁ{i/l# mvenuo?rle% ac_r%?’ggé,ar% ggfb% % by
vei ght of an,gl oy hiRarotistife 386irs, hath#le-Kage polpinethaiihg @in Sabd layery!

nononer copol ynerizable therewith in the 20° présence of the resulting
second | at exef 4 Bfedifit Fonfouitibn dhsteadbftwotstags polymerlsds céfyeritioh41y bei ng

100 parts by weight, and said polynmer used as the processi ng aid has
an aver age paséd elsaheiprecessiag aldst 1000 A in the form of an aqueous
| at ex. It is preferable that the pol ymer_ used as the processing

aid has ¥ 25 speci f i Bhevisd shigride resin eompositionaf fhedpresesb fryantom t h
TESPOC 0 % s A 19 e o R 0% 0L RS
there is parts by weight of the processing aid as mentioned above.
The vinyl chloride resin used in the present invention
includes vinyl chloride homopolymer and copolymers comprising 80 to
15 100 % by weight of units derived from vinyl chloride and 0 to 20 % by
weight of units derived from other monomers copolymerizable with vinyl
chloride.
Examples of the other monomers copolymerizable with vinyl
chloride a:e,—for example, vinyl acetate, propylene, styrene, an acrylic
20 acid ester, e.g., an alkyl acrylate having a C; to Cg alkyl group such as
methyl acrylate, ethyl acrylate, butyl acrylate or 2-ethylhexyl acrylate,
and the like. These may be used alone or in admixture thereof.
The vinyl chloride resin is not particularly limited, for
example, in an average polymerization degree, and conventionally used
25  vinyl chloride resins can be used therefor.
Examples of the vinyl chloride resin are, for example,

polyvinyl chloride homopolymer, a copolymer of at least 80 % by weight



provided a vinyl chloride resin conposition.conprising a vinyl chloride
‘resin and 0.1 to 30 parts by weight of a processing aid per 100 parts by
wei ght of said vinyl chloride resin, wherein said processing aid is a 5
pol ymer prepared by a process conprising the steps of: emul sion-
polynmerizing (A) 3 to 30 parts by weight of a nononmer m xture

conprising 0 to 50 % by wei ght of nmethyl nethacrylate, 50 to 100% by

wei ght of an al kyl acrylate and 0 to 20 % by wei ght of other vinyl
nmonomer copol yneri zable-therewith to give a first |atex, polynerizing (B)
10 68 to 94 afarihgl khlovide hioridmar rarb BehiemMmdnomesooppolghiegizblé aitQ0 %
by wei ght of nethyl nethacrylate, 0 to 40 % by wei ght "of at | east one
nmonomer sel eotieyl €hlomidehsuch espvinyhsicetatagpodpyens, styrene ayidagn anglian

al kyl methacrylate different frommethyl methacrylate and O to 10 % by
wei ght of ot tasid esten pestrehlarinaisd pateyinyhshioridtoandithe likey {Thesegmay
presence of said first |latex, .and polynerizing (C 3 to 30 parts by wei ght
of a nononer @fQ,‘Eﬁ’r‘b‘F %Pﬂg‘-‘ﬁt‘ﬁ& T8y wei ght of met hyl

th late, 50 to 100 % b i ght_of | k Lat d.0.t0_ 20 %
lr)rg \/\gf:(rg%t ofe ot herovi QI%*S%‘%&C&‘%V%%}’?%% eaﬁé?e%ﬁﬁfgnallg fcﬁ‘gvmyl
. . y. | k i
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: : pol%m . :
I nvention as excellent transparency and processability with an

excel | ent gelsfiibsequently polgpssrizing thé monomer mixture (B) in this IREXARNED
DESCRI PTI ON A feature of the present invention is to use,

as a processithgn polymugrizing the impgnhomicr snixgnare K3iinthereshlting tatege Fdleyner
having an outer layer _, . of a specjfic conpositioR instgfd of two-stage
pol ymer s 18 cerecensingnaid jmparts excellend propepiies sushgs gelption property

Th i nyl chlori in. It i on_aof . toic ti . .
compr | sbs 100y RrocEysaRigRSo e, Gafh, phitiidk FSe uitel dteriqrpting

excellent properties such as a transparency of the vinyl chloride resins.

The monomer mixture (A) comprises 0 to 50 % by weight of

methyl methacrylate, 50 to 100 % by weight of an alkyl acrylate and O to

15 20 % by weight of other vinyl monomer copolymerizable therewith. By
disposing .a copolymer prepared from the monomer mixture (A) in the
inner layer of the three-stage polymer used as a processing aid, it is
possible to promote gelation of a vinyl chloride resin and to prevent
generation of an ungelled substance in the composition. Result'mgly,—a'

20 viscosity and an elasticity can be given to the vinyl chloride resin more
cfficiently.

The other copolymerizable vinyl monomer optionally used is
selected according to the purposes of the resulting vinyl chloride resin
composition.

25 Examples of the alkyl acrylate used in the monomer mixture
(A) are, for example, alkyl acrylates having a C, to Cg alkyl group, such

as methyl acrylate, ethyl acrylate, butyl acrylate and 2-ethylhexyl



parts by weight of the processing aid as nentioned above.

"The vinyl chloride resin used in the present invention I ncl udes vi nyl
chl ori de honopol ynmer and copol ynmers conprising 80 to 15 100 % by wei ght
of units derived fromvinyl chloride and 0 to 20 % by wei ght of units
derived from ot her nononers copol ynerizagl.e w th-vinyl . chloride.
Exanpl es of the other nononers copol ynerizable.-with vinyl . -.chloride

are, for exanple, vinyl acetate, propylene, styrene, an acrylic 20 acid
ester, e.g., an alkyl acri/il ate having a Cferr] to Cferr] alkyl group such
as netagrylater §nd the likehy These mas ke uped glonegrinadmistuze ¢hexdofexy |
acryl ate, and the Jike. These npy used, al gne or in, adm xture

t her eof . Butyl acryiate 18 W“«%Iprg%fég Syt aehisying thet obigets of the v
limted, for

X L e, .l ' | ' ' d , d
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Exanpl es of éQﬁ ' ’ resin are, for exanple, pol yvi nyl

chl ori de honoppféﬁr?‘g%/%ergpé%&l ymer of at |east 80 % by wei ght _ _

- 8- 5 of Vvinyl" clioihaRs" BN FRABIEViRYE BRGNIERE hraly e with
vinyl chloride such as vihyl acetate, propylene, styreXe and an acrylic

acid ester, ipotheChhéridriiai eghivireV (A lare)|for | eearpple,t 88 kirsatiteRYITRY
be used alone or in adm xture thereof. 5 In the present
i nventi on, asmpeupdosuctsiasgstyrend or asmmsthylstyrene, an unsaturated nitrile
compound such as acrylonitrile, and the like. These may be used alone
or in admixture thereof.

10 The contents of the respective components in the monomer
mixture (A) are, from the viewpoint of preventing generation of ungelled
substance, lowering a glass transition temperature and the like, O to
50 % by weight, preferably 20 to 50 % by weight, more preferably 30 to
45 % by weight of methyl methacrylate, 50 to 100 % by weight,

156 preferably 50 to 80 % by weight, more preferably 5S to 70 % by weight of
an alkyl acrylate, and O to 20 % by weight, preferably O to 10 % by weight,
more preferably O to 5 % by weight of a vinyl monomer copolymerizable
therewith. If the content of methyl methacrylate in the monomer
mixture (A) is more than 50 % by weight, or if the content of the alkyl

20 acrylate in the monomer mixture (A) is less than 50 % by weight,
favorable gelation property deteriorates and an ungelled substance is
generated. Additionally, it is preferable not to use the other
copolymerizable vinyl monomer {rom the viewpoint of obtaining an
excellent gelation property which is a feature of the present invention,

25 however, if required, it can be used in an amount of at most 20 % by
weight. In the case of using the other copolymerizable vinyl monomer,

it is preferable to use it in the smallest possible amount.



chloride resins is used a three-stage pol ynmer prepared by enul sion-

"pol ynmerizing the nonomer mxture (A) to give an aqueous |atex and
subsequent |y polynerizing the nononer m xture (B) in this |atex, and

t hen pol ymerizing the nononmer mxture (C) in the resulting |atex. The 10
processing aid inparts excellent propestil@s-such as gel ation property

and processability to the vinyl chloride resins w thout deteriorating
excel l ent properties such as a transparency of the vinyl chloride resins.

The nononer m xture rises 0.to
met hacryl ate, 50 to (1 c%"B °W§FW%‘F6@ Serfc&? %?éoam&wd”?'ghtpé 20 %
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possible to pronD e ge a a V|n nd to preve

generation Ofme&aagﬂtéqﬁﬁé%}&tmmatﬁﬁe:mﬁmlé tePRndRES W L1\ BhYpya 20
viscosity and an elasticity can be given to the V|ny1 chl ori de re5|n nor e

efficientby. weight of other vinylhanohéuner ceppblymesrizabid ethereylittnondihe
optionally used is sel ected according to the purposes of the
resul ting vi npbnotierr imistures(B) has the camo sfferbas a romponent used inEganpl es

of the alkyl acrylate used in_the, ppnoner (A) are, er
exanpl e, aIk@ﬁOQ¥§F§K%@@§“¢ﬁﬁﬁ§H§§ﬁl ﬁFTy#égkﬂigFﬂFS%Wﬁéﬂ1“@?%%&?g
a;_ met hyl acrgl at E%roccrs\éb?hty but yl acryl ate and 2-et hyl hexyl
The other copolymerizable vinyl monomer is used, as
10 occasion demands, according to the purposes of the resulting vinyl
chloride resin composition.

Examples of the alkyl acrylate are, for example, methyl
acrylate, ethyl acrylate, butyl acrylate, 2-ethylhexyl acrylate and the
like. Examples of the alkyl methacrylate different from methyl

15 methacrylate are, for example, ethyl methacrylate, butyl methacrylate,
2-ethylhexyl methacrylate and the like. Each of these alkyl acrylate
and alkyl methacrylate different from methyl methacrylate may be used
alone or in admixture thereof.

) Examples of the other copolymerizable vinyl monomer are,

20 for example, an aromatic vinyl corgpqund such as styrene or a-
methylstyrene, an unsaturated nitrile compound such as acrylonitrile,
and the like. These may be used alone or in admixture thereof.

The contents of the respective components in the monomer
mixture (B) are 60 to 100 % by weight, preferably 60 to 90 % by weight,

25 more preferably 65 to 85 % by weight of methyl methacrylate, O to 40 %
by weight, preferably O to 30 % by weight, more preferably O to 20 % by

weight of at least one monomer selected from an alkyl acrylate and an



acrylate, and the like. These may be used al one or in adm xture thereof.
"Butyl acrylate is especially preferable in achireving the objects of the
present invention because of giving a polyner having a | ow gl ass

transition tenperature. 5 . Exanpl es of the other

copol yneri zabl e vinyl nononer used . { the nonomer mnixture (A) are, for
exanpl e, an aromatic vinyl conpound such as styrene or

a-met hyl styrene, an unsaturated nitrile conmpound such as
acrylonitrile, and the |ike. These may be used. al one or in adm xture
thereof. 10alkyl methacrylatdiftmmne fiosn afethybmethpenflates andrpesdis by t he
nonomner m xture (A) are, fromthe viewpoint of preventing generation

of ungel | ed weight, pueferablyd ta 5% byngeight) meze prefersitly Ortot 2 Hpby ataipkt and
the like, 0t ] 50 % by wei ght,, preferably, 20 to 50 % by wei ght, nore
preferably 39?gd'mylmon@gle;gquqk&n§ﬁpaéﬁ &gﬁ‘ﬂthnet hacrylate, 50 to 100 %
by weight, 15 preferahly 50 to.80.% b L aht re preferably 55 to 70 %
by wei ght of aﬁffaﬁglc%ﬁﬂyfa?%,mgﬁw\ig" "%gg@ﬁy Reilghit MYPPUREF ably 0
to 10 % [+ ' : I réek @ 0110 9 Lght of, a vinyl
nononer E%pol yrrgéxfez%llg 1eE2 tﬁaflh%é e}\‘/’vi h. 'e'f%fl_&t I'wjze [ E%#ér%%&” @&dn??con&/
nmet hacr yl at et inedl :€3 ' th 0.2 I ght,
préce O}pﬂ}[lg(?ﬂ‘iﬁe obtained cdipésitioh deteABFRel ﬂ'ﬂécﬁ{‘i At

or if the co e alkyl 20 acrylate in the nononer m Xxture ) IS

| ess than 50afolegstvenghinonomer s‘e&é&d&&lﬁ‘&ngahaéﬂ?m AT9RAL AndCART ATRAL €S
and an ungel | ed substance is generated. Additionally, it is

pref er abl e notethacydetd differehtfrom methyd poétheerylasd ie moreythasD40MEr by r om
t he vi ewpoi nt of obtaining an excel lent gelation property which is a
feature of tMeightesthe transpareney and; praseRsadility; alsocdetariaratet Hathde used

in an a nt of  at t 20 % b . ight.. In the case of using the
ot her cgg(gl yﬁ.B?F%b?Ea\ﬁ?l er 8%??“23&39‘1‘?34 RIOBomet 15inere dhgrelQ £6i n t he
smal | est pos%&/%&gﬁ@,‘)&{g gelation property and transparency deteriorate.

The monomer mixture {C) comprises 0 to 50 % by weight of

methyl memacxjrlate, 50 to 100 % by weight of an alkyl acrylate and O to

20 % by weight of other vinyl monomer copolymerizable therewith. The

15 composition of the monomer mixture (C) falls within the same range as

that of the monomer mixture (A), but is not required to be identical with

the monomer mixture (A). The composition of the monomer mixture (C)

can be adjusted independently of the monomer mixture (A) according to

the purposes of the v_inyl chloride resin composition. The monomer

20 mixture (C) provides a polymer having a relatively low glass transition

temperature. By polymerizing such a monomer mixture in the

presence of a polymer latex prepared from the monomer mixtures (A)

and (B), generation of an ungelled substance in the vinyl chloride resiﬁ

composition can be prevented and also the dusting can be reduced

25  which occurs when the produced polymer is separated from the latex to
obtain in the form of a powder.

The contents of the respective components in the monomer



- 10 - The nononer m xture (B) conprises 60 to 100 % by

“wei ght of met hyl nmethacrylate, 0 to 40 % by wei ght of at |east one
nononer selected fromthe 'group consisting of an al kyl acrylate and an
al kyl nmet hacryl ate different fromnmethyl nethacrylate, and 0 to 10 %

by 5 weight-of other vinyl nmonomer copghymerizable therewith. The
nmononmer m xture (B) has the same effect as a conponent used in a
conventional processing aid for vinyl chloride resins to inprove gelation
property and processability. - The ot her copol yneri zabl e

vi nyl nononermixtured@) aze O ta) SOcHaby oveightimpressrablic 80dion§01% bylwemg(ﬁqos es
of the resulting vin chloride resin cqu05|t|on

Exanpl es of tmr%|m9¥e%bMBQt@ 4pc% by, weightn emeﬁl@[lhgn,cthac:yla@g 50 dbe,

ELQ?HLL oo v oo % ml:% ¥ istelaabis 50 o B0 mbxa%rﬁm&i‘n?dprémm $560y| o ¢
B 0T (AR S b5 MR B AU PG R A BI04 3! Gtent. preferatly
gpgng' gg' grethag! g{ba?epg Jdig lenh&e%w dT&EX@G/ Mégwgfx%o?%t ﬁggﬁl

in adm xture ere
copol ymeri zabj@nbimibtl SoPORyMEridsatle aﬂemtﬁxamreth@noaﬁ@mt ot \ihg _
conpound such as styrené or a- met hyl styrene an unsaturate r'?!trl |l e

conmpound suchmashaatydterintthiel monomer mixture (C) is more than 50 % by weight,

or if the content of the alkyl acrylate is less than 50 % by weight, an

ungelled substance is produced and the dusting is increased v;.rhich

10 occurs when the processing aid is recovered from the obtained latex.

Additionally, it is preferable not to use the other copolymerizable vinyl

monomer from the viewpoint of obtaining an excellent gelation property

which is a feature of the present invention, however, if required, it can be

used in an amount of at most 20 % by weight. In the case of using the

15 other copolymerizable vinyl monomer, it is preferable to use it in the
smallest possible amount. |

The amount of the polymer component prepared from the

monomer mixture (A) in 100 parts by weight of the processing aid is from

3 to 30 parts by weight, preferably S to 20 parts by wei—ght, more

20 preferably 8 to 15 parts by weight. This component can notably

improve the gelation property and processability as a result of the

presence in an amount as relatively small as 3 to 30 parts by weight in

the inner layer of the mrcc;stagc polymer, thus the effect brought by

adding a processing aid which is a three-stage polymer can be exhibited

25 in a high efficiency. Hitherto it has never been known that such a

minor component has a peculiar effect as described above. If the

amount of the polymer component prepared from the monomer mixture



‘and- the like. These may be used al one or in adm xture thereof.

The contents of the respective conponents in the nonomner m xture (B)
are 60 to 100 % by wei ght, preferably 60 to 90 % by weight, 25 nore
preferably 65 to 85 % by wei ght of methyl nethacrylate, 0 to 40 % : by

wei ght, preferably 0 to 30 % by wei ght, #?r_e preferably 0 to 20 % by

wei ght of at | east one nononer selected Troman al kyl acrylate and an

al kyl methacrylate different fromnethyl nmethacrylate, and O to 10 % by
wei ght, preferably 0 to 5 % by weight, nore preferably 0 to 3 % by wei ght
of a vinyl ‘ngyjoier meeeotiyarer 8aaphetst g avéight, the gelation propetty tdiftl
content of nethyl nethacrylate in the nononmer 5 mxture (B) is |less than
60 % by wei ghtanspaeencyaobpainylohlaride sesiendeteriorate: o fetimnamount isfliesde
obt ai ned conposition deteriorate. If the content of at | east one
nmononmer sel ethaw 3§ pantsahy waightathe disrersitilithob thg [processingtaidcingo a e
different fromnethyl, nmethacrylate is noge than .40, % wei ght, the
t'r anspar ency ViRd Geride Fasiny ‘5%?“8@'@5&1% angrngelled ?ug%t@ncfd:e“ééape?ﬁ of
t he ot her cogol ri,zabl e vinyl nononer is nore than 10 % by wei ght,
t he gel at® on B F?iy and transparency deteriorate. The

ronorer Mture () CoPagan8 dROpies Bugiontly proardih e g

% by wei ght eforéier miixtiile (B N Bfork O Ity 'BY ipasdy By tweightitdsedT68 100
parts by weight of the processing aid, preferably 60 to 90 parts by weight,
more preferably 80 to 90 parts by weight. If the amount of the polymer
10 component prepared from the monomer mixture (B) is more than 94
parts by weight, the dispersibility of the processing aid into a vinyl
chloride resin deteriorates and an ungelled substance tends to be
generated. If the amount is less than 40 parts by weight, sufficient
improvenhent of the gelation property which is an object of the present

15 invention is not achieved. “
The amount of the polymer component prepared from the
monomer mixture (C} in 100 parts by weight of the processing aid is from
_ 3 to 30 parts by weight, preferably 5 to 20 parts by weight, more
px:cferably 8 to 15 paxzts _by wéight. By covering the surface of the
20 - polymer particles prepared from the monomer mixtures (A) and (B) with
| a polymer having a relatively low glass transition temperature prepared
from the monomer mixture (C), generation of an ungelied substance can
be prevented and also the dusting can be reduced when the polymer is
separated from the resulting latex to give the processing aid powder. If
25 the content of the polymer prepared from the monomer mixture (C) is
less than 3 parts by weight, the effects for preventing the generation of

ungelled substance and for reducing the dusting are insufficient. If the



15 conposition of the nonomer mxture (C) falls within the sane range as
‘that of the-nmononmer m xture (A), but is not required to be identical with

t he mononer m xture (A). The conposition of the nononmer m xture (C)

can be adjusted independently of the monomer mxture (A) according to

the purposes of the vinyl chloride resinjgonposition. The nononer 20

m xture (C) provides a polymer having a relatively [ow glass transition
tenperature. By polynerizing such a nononer mxture in the presence
of d polyner |atex prepared fromthe nononer .m xtures (A) - and (B),
generation ofcantenhigtiord thap3ipadsiby waighti &wpmmhi jty deteriorates.
conposi tion can be prevented and al so the dusting can be reduced 25 whi ch

occurs when the produc’@? ladex o the polaper weell @sthe; processing aid can be -
obtain in the form

respective coPFEREH anpes \Q&Wﬁ?&}%&ﬂ emulsxon-poly?r?er‘fga °%ntglet{‘°éh for

- 12 - m xt u oby wei ght, preferably 20 to 50 % by .
wei ght , L é’&%’fgﬁ%@ %}'55'?%6 6 by wei ght of nethyl nethacrylate,

50 to 5 100 %by \/\at}gy r’%ﬁ&h&‘ r%lgg
preferably 55 to {Eby wei ght o?l(_@n gilr%)? acry i?.ltnaen q‘flo 50 % by

vei ght, pref eprdiletice 2f alsuitablle ntedbanyyeirg Binulsifice, ® pelyehetizatich iMitiatde,by

wei ght of a vi nyl nmononer copol ynmeri zabl e theréwith. |f the content
of net hyl a chatih hganyfeategent drick the fiteeeto givetalatek@f a polpnmer tofahe50 % -
by wei ght, or if the content of the alkyl acrylate is | ess than 50 %

by wei ght, anmonomemmjrturedAkulidemde the lafes f the pabanetef thesnongniar
i ncreased which
mixture (A), the monomer mixtures (B) and {C) are sequencially added to

10 carry out a polymerization. By such a stepwise polymerization of the
respective mixtures, there is obtained a three-stage polymer wherein the
polymer of the monomer mixture (A)' is formed as an iimer layer, and a
double-layer covering comprising a layer of the polymer of the monomer
mixture (B) and a laltyet‘ of the polymer of the monomer mixture (C) is

15 formed on the inner layer.

The suitable medium wused in the above-mentioned
emulsion-polymerization is usually water.

The emulsifier is not particularly limited and known
emulsifiers agents can be used. Examples of the emulsifier are, for

20 example, an anionic surfactant such as a fatty acid salt, an alkylsulfuric
acid ester salt, an alkylbenzenesulfonic acid salt, an alkylphosphoric
acid ester salt or a sulfosuccinic acid diester salt, a non-ionic surfactant
such as a polyoxyethylene alkyl ether or a polyoxyethylene fatty acid
ester, and the like.

25 As the polymerization initiator, there can be used a water-
soluble or oil-soluble polymerization initiator, a thermally decomposable

initiator, a redox initiator and the like. For example, conventional



10 occur's when the processing aid is recovered fromthe obtained | atex.
"Additionally, it is preferable not to use the other copol ynerizabl e vinyl
nononer fromthe viewpoint of obtaining an excellent gelation property
which is a feature of the present invention, however, if required, it can

be used in an anmount of at nost .2Qs% by weight. In the case of using
the 15 other copol ynerizable vinyl nononer, it is preferable to use it in
t he smal | est possi bl e anount. . "The anmount of the

pol ymer conponent prepared fromthe . nmononer mi xture (A) in 100 parts

by wei ght ofinitiatossoedssfndgnarganis inidator such astg peosyliates 41y onganht |

e ht - Thi PSSR ca PARSRAAG or The likhgngh 5% Heod ek onr ﬁaﬁiféi o
pr ocessabi I|t s.a.r suLt c nt as relatively
Pl ae s rSeshin & rpaoR ihihtan Hreqmbinabf REACE shili@le BYiPEcngulife,

o cn' < TRl ity SRIG RigEE e o oS0 g g
efficiengy. EkiM@NdOof thdBersintfeté preRPrdeA¥Ehe lyrﬁéﬁaaaon mmatak @9&

conponent has a peculiar effect as described above. If the anmount of
the pol ymer fopnegagijie,rsedivifd gersulfates ﬁbmmmpﬁrsﬁﬂate ammonium
- 13 - (A) is nore than 30 parts by weight, the gelation property and

t r anspar encyperfsulfaie and thigllike. d Exagaplesdéthe poefetable o gahic peroxide are, | ess
for example, t-butyl hydroperoxide, cumene hydroperoxide, benzoyl
pero:;idc, lauroyl peroxide and the like.

10 ' The polymerization temperature and time are not particularly
limited and may be selected suitably so as to obtain desired specific
viscosity and particle size in view of the purposes of the obtained vinyl
chloride resin composition.

The polymerization in each of the second and third stages

15 can be carried out without undesirable mixing of the monomer mixture
to be added with the monomer mixture of the prior stage by adding a
monomer mixture to the polymerization system after confirming the
completion of the polymerization in the prior stage.

In the latex of the polymer used as the processing aid

20 prepared in the above manner, it is preferable that the average particle
size is from 100 to 3,000 A, especially from 100 to 1,000 A. When the
average particle size is not more than 1,000 A, there is a tendency that
a vinyl chloride resin incorporated therewith can be molded even under
a severe processing condition. It is difficult to obtain a latex having an

25 average particle size of less than 100 A. If the average particle size is
more than 3,000 A, the dispersibility is lowered.

The polymer particles are separated from the polymer latex



than 3 parts by weight, the dispersibility of the processing aid into a
vinyl chloride resin deteriorates and an ungell ed substance tends to be 5

gener at ed. The amount of the pol ymer conponent prepared
fromthe nmononer mxture (B) is from40 to 94 parts by wei ght based on
100 parts by wei ght of the processi aid, .preferably 60 to 90 parts
by wei ght, nore preferably 80 to 90 rits by weight. If the anount of
the polyner 10 conponent prepared fromthe nononer mixture (B) is nore

t han 94 parts by weight, the dispersibility of the processing aid
into a vinyl . | § b\ i8Ry get HEALY ce
tends to be a8 pre gﬁﬂgg{g&élﬁ?&{he arn)u‘:%{@aiﬂg§1 ess ?ﬂ%n 40!3‘%)@l ttglulg%%i ght,
sufficient by addiibaErasusticlédeolyed,air sepapatedety ¥prdy-ahying e 1akiect of
t he present 1% i nvention is not .achi eved. ' he anmount of

t he pol yner cimhotedt. prepared fromthe nmononmer m xture (C) in 100
parts by wei ght of thesﬁrocessi.ng aid is from 3 to 30 parts by

wei ght, preferably 5 tBheorgmitisghfhige-gfiage pebaner maypbe; efapequizedp 15

parts by weight, By covering the surface of ,the, 20. pol yner, partic¢les
prepar ed fﬁoﬁ?ﬁ@ﬁéﬂﬁ@*&ﬁ%@%ﬁs AFHIRS: q;k[xﬂira%oxyaad iR v ng
arelatively | ow Iggs ;tran5|t|onterrperature pr epar ed fromthe

nmonomer mi xt ufF@nY’ n of an ungel | ed substance can be

prevented and al so the é}dﬁi?tﬁé%b%n%ﬁ%&%téﬁsé&ﬂg%i&@xﬁ@ah {1 form

separated fromthe resulting Tatex to gl processing ard powder. |f 25
the content obfhbhghitelpsiRierARAL A dveralé PArtiBIeQR o BOHIF0d fan.| S

| ess than 3 parts by weight, the effects for preventing the generation of
ungel | ed substance andTherproeessingqid ud tthespresgntimvdrtion caal sufficidritly he
| 10 exert desired effects, as long as it has a molecular weight within the
range of the molecular weight conventionally édapted for processing
aids.
However, it is preferable that the specific viscosity measured
at 30°C as to a solution of 0.4 g of the processing aid used in the present
15 invention in 100 ml of benzene is at least 1, espcciaﬁy at least 1.2, more
especially at least 1.5 and is at most 7, especially at most 5, more
especially at most 3. Itis preferable that the specific viscosity is at least
. 1 because favorable processability can be obtained. If the specific
vfscosity is more than 7, the transparency tends to deteriorate.
20 Hitherto, it has been generally assumed that the higher the
molecular weight of a processing aid, the higher the effect thereof.
However, it is also known that a processing aid the molecular weight of
which is simply increased, is not always suitable for practical use,
because such a processing aid may deteriorate the gelation property of
25 vinyl chloride resins or the processabilities such as elongation at high
temperatures and foamability. In contrast, the processing aid of the

present invention, even though the molecular weight thereof is so high



- 14 - content is nore than 30 parts by weight, the processability
‘deteriorates. The | atex of the polynmer useful as the
processing aid can be prepared by a conventi onal '

enul si on- pol yneri zati on net hod, for exanpl e, by the foll ow ng nethod.
5 The mononmer m xture (A) is, first enul sion-polynerized in the
presence of a suitable nmedium an enursiyﬁer, a polynerization initiator,
a chain transfer agent and the like to give a |atex of a polynmer of the
mononmer m xture (A). Then, to the latex of the polymer of the nonomer

mxture (A),ad 5 SHRPHEpLAd WsRdsitPof dtdeast 1,6‘%5(;? ﬁg{@ﬂ&%&éﬁé’ g?@tg_ﬁ)gl to 10

carry out a polynerization. By such” a stepw se I zati on

respective nprdperep antiiffroecisabititebeetist 61ite pestBaelRRARLUMIGHE N t he
pol ymer of the nononmer m xture (A) is formed as an inner layer, and a
doubl e-1 ayer coveri ngA conpentiongl prdaegeingodid had psdorndispefsibily e’

m xture (B) and a | ayer of the polyner of the nmononmer mxture (C is 15
fornmed on t hwasnnecessayprto select a processing onditionabl b newtitvastystite i n t he
above- nmenti oned . enul si on: pol yneri zation is usually water.

The enmul S f i BFogessing ad rageopding 0| the presenty inyestipn has anlexcellent

be. d. . f | sifi ,f 20 ., | e,
A oni ¢ our { AISPRRTIOU AL % iyl ploff rEsin Moofbltateleerawith Rad ot o0 o
t I t, b £onj [ . | kwl horic .
20l eater safipfoyed "BAEFRETMYTABE | BohlentofRly, BMGBIREPPRicbsine

surf 3(:; ant  condftitilh dtfotPad AIY BHBERIEE AdREE BlultiVes¥uch ROSKBIELEY ! ene

and lubricant, and the like (for example, under conditions such that a
10 usual tin-containing compound is processed by an 8;inch test roll at a
roll temperature of 160° to 180°C). However, there is a case that the
dispersibility is lowered and the gelation is hard to be promoted,
resulting in deterioration of transparency and processability in the case
of the specific viscosity of at least 1, under some processing conditions,
156 for example, when the roll temperature is lower than the conventionally
adopted temperature (e.g., 140° to 160°C) or when a lubricant is added
in a large amount. In such a case, the problems can be solved by
adjusting the average particle size of the latex of the polymer used as the
processing aid to a size at most 1,000 A, preferably at most 800 A and at
20 least 100 A.

The latex having an average particle size within the range
mentioned above can be used without particular problem under the
conventionally adopted conditions mentioned above.

The vinyl chloride resin composition of the present invention

25 can be obtained by incorporating the above-mentioned processing aid to
a vinyl chloride resin as mentioned above in a conventional manner.

The amount of the processing aid is from 0.1 to 30 parts by



ester, and the like. 25 : As the polynerization initiator,

‘there can be used a water- sol ubl e or oil-sol uble polynerization
initiator, a thermally deconposabl e initiator, a redox initiator and
the |ike. For exanple, conventional initiators, e.g., an
inorganic initiator such as a persulfate,sgan organic per oxi de, an azo
conpound or the |ike may be used al one, or nay be used as a redox
initiator in conbination with a sulfite, a hydrogensul fite, a

thiosulfate, a primary salt, fornal dehyde sodi um sul foxylate or the |iKke.

5 Exanpl es ofeighe, pasferiblnt®R3ptocl Orpats &y whizhtp nyorer pastésably 015t {aor

ar e, for exanple, sodium persulfate, potassium persulfate, amonium
persul f at e arphrtsdyl weight,pemiP@ paots ishweightfof matingl chigaidecregsin.oxifdhear e,
for exanple, t-butyl hydroperoxide, cunene hydroperoxide, benzoyl

per oxi de, | amgnngef the procasgingrid is|less thegi 0.1 part by weightethweffeatrafzat i on

tenperature and, ti are not, parti,cul ar . i.mted may be sel ected
sui tably fsot a%c?cpgg é?rﬁcfﬂ%?ﬁgédééﬁé‘@”’k’ _ ed s ?‘§E‘ga’irtsp%lﬁamf&fe si ze
in view o ur pgses of. Q in e 4. C | resin.,
;:ﬁ_rrpgsi E [ gn. h&’epp ro%essmg aid is %fgttg%f‘?gr)eﬁ%‘%{b if owhelgﬁt’eeé{fﬁ{lg?gﬂ?gﬁf?éﬁd and
ird stages s CAr Wi s 3 esirable mxing o e
ProberPOt SRR UGHR Kol R, :

nmononer m xt th the nonomer mixture of the prior

st a?_e by adflihng a The WA BhIcHAd tisin tonigiition vithé présait invehaonaf t er
contrirmng e

may contain various additives such as a stabilizer, a lubricant, an

impact modifier, a plasticizer, a coloring agent, a filler and a foaming
10 agent, for practical use, as occasion demands.

The vinyl chloride resin composition of the present invention
is excellent in the processability and can be molded by various methods
such as blow molding, injection molding, calender molding and
extrusion molding. The obtained molded articles are excellent in

156 appearance such as transparency, gloss and surface smoothness and in
secondary processability. Additionally, the vinyl chloride resin
composition has an excellent property such that when foamed, molded
foams having a low specific gravity can be obtained. Accordingly, the
vinyl chloride resin corﬁpositjon can be favorably used in all the fields

20 where the processing of vinyl chloride resins is required, for example, in
the production of sheets, moldings of complicated shapes, molded foams
and the like.

The present invention is more specifically described and
explained by means of the following Examples and Comparative

25 Examples in which all % and parts are by weight unless otherwise noted.
It is to be understood that the present invention is not limited to these

Examples.



conpl etion of the polynerization in the prior stage. In
‘the latex of the polyner used as the processing aid 20 prepared in the

above manner, it is preferable that the average particle Size is from
100 to 3,000 A, especially from 100 to 1 000 A. Wen the aver age
particle size is not nore than 1,000 A ere is a tendency that a

vinyl chloride resin incorporated therevm h can be nol ded even under
a severe processing condition. It is difficult to obtain a |atex having an
25 average particle size of less than 100 A If the average particle size

is nore than 3, 0R0 Ahet hExdinsplessi &mdi t Qonrppdratiee edExamples, the
The pol yner particles are separated fromthe polyner |atex

- 16 - meagurepmnddand evaluabione wegenmadpyaseirdimg) toutherfolloaghigat i ng
the | atex by addition of a usual electrolyte, or separated by
spray-dryi ngcﬁﬁélqcmseﬁn methadshot air. The resulting

t hr ee- st age required, 5 subjected to treatments such
as washi ng, E“g'ff%)l'&gﬁtﬂaéﬁ (Pi‘nﬂzgrw ng in a convent i onal manner.
Preferably the obtain | u ntheform of a
whi te powder having a ﬁﬂg Qea{%%gpgg{ﬁhgeé%?zéy tg’ o asHreth by 2

The processi R4 5% % ihsq Present invention can sufficient I y 10 exert
desired effects ong as it has a nolecular weight within the

range of the(gpéaﬁgl‘@gcd%gpt) conventional | y adapted for processing
ai ds.

In 100 ml of benzene was dissolved 0.4 g of a polymer sample,

and the specific viscosity ng, of the resulting solution was measured by
10 means of a Ubbelohde viscometer maintained at a constant temperature
in a water bath of 30°C.

-The following properties were evaluated with respect to a
vinyl chloride resin composition prepared by incorporating 100 parts of
polyvinyl chloride having an average degree of polymerization of 660

15 with 3 parts of a polymer sample as a processing aid, 1.5 parts of an
octyl tin mercaptide’ stabilizer, 1.5 parts of epoxidized soybean oil, 1.0
part of butyl stearate and 0.5 part of polyethylene glycol fatty acid ester.
(Gelation property) ]

Fifty-five grams oi: the vinyl chloride resin composition was

20 kneaded at 150°C by a small-sized kneading tester (trade mark
“Plasticorder” PLE-331, product of BRABENDER OHG) to obtain a
kneading time-torque curve. The gelation property was evaluated from
the degree of inclination of the straight line which connected the points
of the minimum torque and the maximum torque. It was judged that

25  the larger the degree of inclination, the better the gelation property.
(Transparency)

The vinyl chloride resin composition was kneaded by means



However, it is preferable that the specific viscosity neasured at
‘30[err]C as to a solution of 0.4 g of the processing aid used in the
present 15 -‘invention in 100 mM of benzene is at least 1, especially at

| east 1.2, nore especially at least 1.5 and is at nost 7, especially
at nost 5, nore . especially at nmost g It is preferable that the
specific viscosity is at |east 1 because favorable processability can
be obtained. If the specific viscosity is nore than 7, the
transparency tends to deteriorate. 20 Hitherto, it has been
gener al | y assofr8dinichatesthellsi ath@60tGdor S minm¢s enldathereipybss-aiolded at
processing aid, the higher the effect thereof, . However, it is also
known that a pvetCder 3§ minutesdorgive euplate heving aghickness ofHf ohmi. s Thepl v
i ncreased, is not_always sujtable og ragticab use, because such a

f
DO o e uor ot PoR ROUARY e " SweuRsgauo or i de
t enper at ur es Q_E?Pr%g%%gﬁ |"41$tl§%silla ‘Eooﬁﬁ < ﬁ?‘?‘léﬁ?fs@@&%' g 'Qi“a héghqmgxe
Present | 1y et of ReA LRI, 304 Rt the ad 4REERLy! STROIRLE

- as to show a specific viscosity , can give
sufficient gelqd vAle of hazd)tREYckierane tPaRsRaeaby) i ty because of its
peculiar |ayered structure. A conventional processing aid
had poor di sp@rreichssdbilitygnd it was necessary to select a processing

condition. In contrast, the 5 processing aid according to the present
i nvention has an excel Thawinyl chloride resin composition was kneaded by means

of 8-inch test rolls at 160°C for 5 minutes and, then, press-molded at
10 170°C for 15 minutes to give a plate having a thickness of I mm. Using

the obtained plate, the elongation at high temperatures was measured

according to JIS K 7113 to evaluate the processability. The

measurexﬁcnt was made by using Dumbbell No. 2 test specimens

according to JIS at 100°C at a tensile speed of 200 mm/min. The
15 higher the value of elongation, the better the processing aid.

For evaluating the foamability of the vinyl chloride resin
composition, the vinyl chloride resin composition was further
incorporated with 0.6 part of azodicarboneamide per 100 parts of
polyvinyl chloride and mixture was_mokied at 170°C by a small-sized

20 extruder equipped with a LABO PLASTOMLL (2D20C made by Toyo Seiki
Kabushiki Kaisha) to give a rectangular cellular molded article. The
specific gravity of the obtained foam was measured. The lower the
value of the specific gravity of the foam, the better the foamability of the
vinyl chloride resin composition.

25 (Ungelled substance]

A vinyl chloride resin composition was kneaded by means of

8-inch test rolls at 160°C for S minutes and then press-molded at 170°C



di spersibility and a vinyl chloride resin incorporated therewith has an

i nproved processability under conventionally adopted processing

conditions such as roll tenperature, kinds of additives such as stabilizer
and lubricant, and the |ike (for exanple, under conditions such that a 10
usual tin-containing conpound is processgd by an 8-inch test roll at a

rol| temperature of 160[err] to 180[err]C). However, there is a case that
t he di spersibility is |lowered and the gelation is hard to be
pr onot ed, resulting in deterioration of transparency and

processabi | ifoy 15 mhirutesst give a shedthhaeipgeaf thickhessoof t0,10fnma! Meast 1,
under sonme processing conditions, 15 for exanple, when the roll

t enper at ur e nembensf padicl¢s whichwentdionial an area of hOOmml wWasTRRARILY €
(e.g., 140 to 160[err]C) or when a lubricant is added inalarge
amount . | n seRuntgde addie smallarothe fsnount wé wagalled spbstance, sdjeusnoreg t he
average particle si,ze of the |latex of the polyner used as the

processi ng #FERHPICsi 76 at nost 1,000 A, preferably at most 800 A and at

winin ife range  ThogRpresiateay A¥sc bR paRtbAR-ERCRLE: IS MRt © ' 7

probl em undegohBBunds. conventional |y adopted conditions nentioned above.
The vinyl chlorfde resin conmposition of the present invention 25 can be

obt ai ned by i ncor por Mg Mbm}abﬁdg;a&waic@ned processing aid to a
vinyl chloride resin as nentioned above in a conventional manner.
The anount of the prd@&ssiButydidrylatdé rom.0.1 to 30 parts by
EA : Ethyl acrylate
10 BMA: Butyl methacrylate

AN : Acrylonitrile

EXAMPLE 1

A reactor equipped with a stirrer was charged with 0.5 part of

15 sodium dioctyl sulfosuccinate (emulsifier) and 0.1 part of potassium
persulfate (polymerization initiator) which were previously dissolved in
water, and thereto was further added water so that the total amount of
water became 200 parts. Oxygen in the space of the reactor and in
water was removed by int.roducir;g nitrogen gas into the reactor and,

20 then, the content therein was heated to 70°C with stirring. To the
reactor was then added dropwise a monomer mixture (A) of 3 parts of
methyl methacrylate (MMA) and 7 parts of butyl acrylate (BA) at a rate of
about 20 parts per hour. After the completion of the addition, the
stirring was further continued for one hour to complete the

25 polymerization substantially. Then, thereto was added dropwise a
monomer mixture (B) of 64 parts of MMA and 16 parts of butyl

methacrylate (BMA) at a rate of about 20 parts per hour. After the



- 18 - wei ght, preferably 0.3 to 10 parts by weight, nore preferably

'0.5to0 5 parts by weight, per 100 parts by weight of a vinyl chloride
resin. If the anount of the processing aid is.less than 0. 1 part by
wei ght, the effect of addi ng the processing aid is not obtained
sufficiently. If the anmount of 5 the. ppgcessing aid is nore than 30 parts
by wei ght, excell ent nmechani cal property of-a vinyl chloride resinis
I mpai r ed. The vinyl.chloride resin conposition of the
present invention may contain various additives such as a stabilizer,

a lubricant, campletlonlofpﬂtﬁ addition,ethe stipring vas furthen contisuedgfargene, a

filler and a_foamng 10 agent, for practlcal use, as_occasjon denmands.
The vinyl chi fo@?%%‘PFF 0‘2*6 Wmlﬂn vest; Shereto wasg s

excellent in the cessablllt and can b ded by I.ouUs thods
such as bl ow QP“Fﬁ?@dP?B @ang &ﬁﬂ arts of

Séhéz{f;‘n’é‘e”‘;a%%%%s o i 8 ﬁéﬁgﬁ??dﬁ%& & %??a%é?gﬁéoﬁrﬁﬁ@?oghaf%ﬁ
secondary spr QeeiaaR! tid nteﬁ%éé éﬁ’?O‘d‘%r‘@G‘Yxhnﬁ'ﬂé@éhﬁeﬂE@&'%beo ed

conposi tion has an exce ent property such that when foanmed, nol

foams having ta ke aPRGEk) C THed polpmérisatién diriveRsion H@e009.590% . The
vinyl chloride resin conposition can be favorably used in all the fields

20 where t havpragepaitite sizevofyolyntdr partielasdsi the latex wasi 1,200 Aor exanpl e,
I n t he production of sheets, noldings of conplicated shapes, nol ded
f oans and. t he | The.obtained latex was coagphetegraithan pavenus solwdonor e

Exanpl o6 ant SHAHPEL FoPrds, rg@ém%eg'b?e%w%w'%pﬁ%ﬁpiﬁ%@% ¥ GHOT,
wei ght uriloessanoc{ h&‘chvgrfreatgg t gy means of a centrifugal dehydrator to give a
dehydrated cake of a polymer. The dehydrated cake was washed with
water in an amount three time by weight of the polymer and, then, dried
at 50°C for 15 hours by a concurrent flow drier to give a polymer sample

(1) in the form of a white powder.
15 The polymer sample (1) was estimated in the manner

described before. The results are shown in Table 1.

EXAMPLES 2 to 4 and COMPARATIVE EXAMPLES 1 to 3

Polymer samples (2) to (7) were prepared in the same manner
20 as in Example 1 using the components and amounts shown in Table 1.
The polymer sample (S} of Comparative Example 1 was a two-stage
polymer wherein the polymerization of monomer mixture (A} was not
made, but it was obtained in substantially the same manner as in
Example 1. The average particle size of polymer particles in all the

25 obtained latexes was within a range of 1,100 to 1,300A.
The obtained polymer samples and vinyl chloride resin

compositions prepared using them were estimated. The results are



It is to be understood that the present invention is not limted to these
"Exanpl es. I'n the Exanpl es and Conparative
Exanpl es, the measur enent. and eval uati on were nmade according to the
fol |l ow ng -.condi tions and net hods. " (Average particle size) 5

The average particle size of a |latex was _neasured by a turbidity

nmet hod. (Specific viscosity [err]) 23 N In 100 m of
benzene was dissolved 0.4 g of a polyner sanple, and the specific
viscosity-[err] of the resulting solution was nmeasured by 10 neans of a
Ubbel ohde vigsReRbRTdHE At ai ned at a constant tenperature in a water
bath of 30[err]C. The .foll om ng properties were eval uated
wWith respect to a vinyl chloride resin conposition prepared by

i ncorporating 100 parts of pol yvi nyl chl ori de havi ng an aver age
degree of polynerization of 660 15 wth 3 parts of a polyner sanple as a
processing aid, 1.5 parts of an octyl tin nmercaptide stabilizer, 1.5
parts of epoxidized soybean oil, 1.0 part of butyl stearate and 0.5
part of polyethylene glycol fatty acid ester. (Cel ation property)



Fifty-five grams of the vinyl chloride resin conposition was 20 kneaded
at 150[err]C by a small-sized kneading tester (trade mark
"Plasticorder” PLE-331, product of BRABENDER OHG) to obtain a

kneadi ng ti nme-torque curve. The gelation property was eval uated from

the degree of inclination of the straight, |ine which connected the points
of the m ninumtorque and the maxi mum fo €. It was judged that 25 the
| arger the degree of inclination, the better the gelation property.

(Transpar ency) The vinyl chloride resin conposition was
kneaded by neans - 20 -
of 8-inch test rollg at 160[err]C for 5 mnutes and then press-nol ded at

170[err]C for 35.nsputes to give a plate having t hijlckness _of 5 nm| The
total Iight trgn8nj;$Ton an@Hgze of Fhed obtai veffiphete FriR e Bed
according to JI|[®WE$714 to estimate the transparfRcP| The Rghetd tdi¢ 5
val ue of total {lighf transm ssion, the better the trgnsparency. Thejl owner
t he val ue of heze.,é.\1 he better the transparency. (Processability)
The vinyl chl orli g€, in composition Ras. knegded| &y an® w & 8{i nch
test rolls at 168[% SC for < mtr'lutesi:'aﬁ‘bl, t%’e%

170[err]C for 35 m utes to give a plate having g thijckness of 1 mm} Usi ng
t he obtai ned pljate, {the el ongation at high tenpeyaturies was neasured
according to JISGKETLL3 to eval uate the processabj| idly. «lhe —
measur enent WasSE ¢y usirg 1:)ur‘rbbe|§g % 2% é‘sto‘s@eci ngng S o
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according to JIS at 100[err]C at a tensile speed of 200 nmm n. The 15
“higher the val ue of elongation, the better the processing aid.

For evaluating the foamability of the vinyl chloride resin

conposition, the vinyl chloride resin conposition was further

I ncorporated with 0.6 part of azodi carb@®eam de per 100 parts of

pol yvinyl chloride and m xture was nolded at 170[err]C by a snall-si:zed 20
extruder equi pped vvith a LABO PLASTOMLL (2D20C nade by Toyo Sei ki

Kabushi ki Kai sha) to rectangul ar cel | ul myl ded, article. The
specific gravity of t “b 8i 158 qsoﬁl?'l?%s‘w&?fﬁ d¢l it thdonpdethathwhen

;/ﬁleue of the % ae\F%t q%%m§g|(§f‘?fhléhhe besltereéqgegafo mabi lflég of

A vi nyl hI b h test
ro?/: ant C168 err for m nu{iée;&%h%rhﬁgpﬁggg no ggléll?'t‘tl“}ﬁ[g %t’@nc =
- 21 - Er&P ' ﬂo?&rc

The nun%;(ﬁ{er#s%dt]l cgéesé %’eﬁgnﬁ}ﬁ I n a\r:(bgrﬂleﬁ of” 10 %Qt%ﬁﬁfe 85)1 o
visually g whwmu@dwomag@gmwr@ér lchewatalthie pioréxde! Metkrs vhe hatkient t he

nor e pr ef er abl e. The abbrevi ations descri bed
her ei naft er ofeths mdmnnétoh'lmNmQA) is toc smadluesiin the polymer sample (6Jyk
Met hyl net hacryl ate BA : Butyl acrylate EA

:Ethyl acryl @ icient gelation property is not given. "In conftrast, when the amount
of the monomer mixture (A) is too large as in the polymer sample (7}, the
effect for improving the gelation property and processability is

10 insufficient and the transparency is deteriorated.

Polymer samples (8) to (16) were prepared in the same

manner as in Example 1 using the components and amounts shown in

15 Table 2. The average particle size of polymer particles in all the
obtained latexes was within the range of 1,100 to 1,300 A.

The results of evaluation of these samples are shown in

Table 2.



10 BMA: Butyl nethacryl ate AN : Acrylonitrile

EXAMPLE 1 A reactor equipped with a stirrer was charged
with 0.5 part of 15 sodiumdioctyl sulfosuccinate (enmulsifier) and 0.1
part of potassium persul fate (polynerization initiator) which were
previ ously dissolved in wat er, and ereto was further added water so
that the total anmount of wat er béc 200 parts. Oxygen in the space
of the reactor and in wat er was renoved by introducing nitrogen gas
into the rea tao and, 20 then, the content therjei n&vms ge%ed to 79[err]C
with stirring. @&he o o eacbqp pag then @ddadddegpwi e o NDEDIER
m xture (A S ﬁ'e'(rts of Ret hyl - nEt hacryl gt d"l\/A)%aE% 7 paid$ of
butyl acrylatle (BA) at a rate of about 20 parts |per hour. Aftef the
conpl etion off gMi@ddition, the o C>sti'rrin‘g |t heo eonti pued|for
one hour to ete the ©25 pofyhew at'i on Subgicdng|al 1@ Fhen fhereto
was added drgpw qe a nmononer mixture (B) of] 64 gdarts of MVA an§l 16
parts of butylg < G met hacryl atg c(_IBIVA) at a ratg gf wgboul &9 pagd s, per
hour. After tlhe sl e Gt e ‘-‘9“0‘2 S = 2295
conpl etion of |9 /4 addi tion, the stirring was furtjer dont °nGdd for Dhe
hour to conplie® [the pol ynerization substantially. Thgn, thereto
added dr opw de K] fBnomer ax st ur €5(%) 10f & pardoes gM\# anﬁ %par%\l\%@m
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BA at a rate of about 20 parts per hour. After the conpletion of the 5
‘addi tion, the content was kept at 70[err]C for 90 m nutes and, then, cool ed

to give a | atex. The polynerization conversion was 99.5 % The . aver age
particle size of polyner particles in the |atex was 1,200 A .

The obtained | atex was coagul ated with_ag-aqueous sol ution of cal ci um
chloride, heat-treated by raising the te%ﬂerature up to 90[err]C, 10 and
dehydrat ed by neans of a centrifugal dehydrator to give a dehydr at ed
cake of a polyner. The dehydrated cake was washed with water in an

amount three tine by Weoghthofresties phowrein Jable )60 is ¢6hAd that idlthe
50[err]C for 15 hours by a concurrent flow drier to give a pol yher sanpl e

(1) in the f&aseodf using the molpmer saaples (8) to (13), Bheimydl stilerdearedis (1)
was estimated in the manner descri bed before. The results are shown"
in Table 1. composition having\\pxeelientt gelationd IOPRARAT VB SEXAMREESahdt 0 3.

Pol ymer sanples (2) .t 7) wer.e prepared in the sanme manner 20 as in
Exanmpl e 1 usimacéﬁf’)@béﬁ'ﬁ{)o%@“t nﬁg%’rﬁﬁat swnlé?f'&%ﬁ itheTAspasparency  afile
pol ymer sanpl fors ' | e 1. was t wo- st age ol ymer
wher ei n tﬁe ﬁ)g'f’é‘?r%sraﬁ)zﬂé i %eag%tr%ﬁ% %gr%sft%}.r‘émpﬁ)au\ﬁagome Sampl‘?ﬁaﬁ@?) but
it was obtai ggd (1s1S 2841 @i ﬂﬁenﬁﬁff&n B;}gﬁgs LN ;. le 1. The
average particl eusrl))zg% pol yme? partic esgglan a tgée) w’é"éch(fﬁ’ _ aPat exes
was W thin aalkylomethadryldie déibed tBaH Amethyl methacrylate or '4}¢ gﬂgstrl.aéé}@?%t@m ymer
sanples and vinyl chloride resin conpositionS prepare si ng em wer e
esti mat ed. Tﬁn eedobt fargee amount. When a small amount of a monomer
(acrylonitrile) other than an alkyl methacrylate and an alkyl acrylate is
10 copolymerized as in the polymer sample (13), deterioration of physical
properties is not caused. However, when the content of the monomer
(acrylonitrile) other than an alkyl methacrylate and an alkyl acrylate is
larger than the claimed range, i.e., more than 10 %, a gelation property
deteriorates and the other physical properties also deteriorate.
15

Polymer samples (17) to (22) were prepared in the same
manner as in Example 1 using the ingredients and amounts shown in
Table 3. 'I:he average particle size of polymer particles :m all the

20 obtained latexes was within the range of 1,100 to 1,300 A. The polymer

sample was evaluated according to the methods described above and

below.
The results are shown in Table 3.
(Coagulability)
25 The coagulability was estimated on the basis of the strength

of a coagulated body obtained by coagulating a latex with an electrolyte

in the following manner.



- 23 - shown in Table 1. - 24 - [err]

- 25 - Fromthe results shown in Table 1, it is found that
when using the polyner sanples (1) to (4) which are a three-stage

pol ymer, the obtai ned vinyl chloride resin conpositions are excellent
I n gelation property and processabi |28y-as conpared to the pol yner
sanple (5) 5 which is a two-stage polynmer known in the prior art. Wen

t he anmount of the nmonomer mxture (A) is too small-as in the pol yner
sanple (6), a sufficient..gel ati roperty. is not given. ILn contrast,
whgﬁ ¢ h((a érmunt A tube (tdxgme er: Ql% anf)?en&u 30 mm] made of a semi-

permeable membrane was filled with a latex and immersed in a 1 %

. aqueous solution of calcium chloride at 50°C for 30 minutes to give a
coagulated body. A stress was applied to the coégulatcd body at a

5 _constant rate of 10 mm/ miﬁ, in the circumferential direction, and the
stress was recorded when the coagulated body was broken. It is
understood that the higher the strength of the coagulated body is, the

less the dusting occurs when a polymer is separated from a latex to give

a powder.

10

TABLE 3

Ex. Ex. Ex. Com. Com. Com.
11 12 13 Ex.7 Ex.8 Ex.9
Polymer sample

(Processing aid) (17) (18) (19) (20) (1) (22)
Monomer (part)

Monomer mixture (A)

MMA 3 3 3 3 3 3
BA 7 7 7 7 7 7
Monomer mixture (B)
MMA 64 64 60 72 71.5 44
BMA 16 16 8 18 17 11
Monomer mixture (C) '
MMA 3 0 4 - 0.5 10
BA 7 10 18 - 1 25
Specific viscosity n,, 08 09 08 0.8 1.0 0.6
Ungelled substance None None None Many Many None
Strength of coagurated body (g} 1200 1150 1250 180 300 1400
Processability

Elongation at high

temperatures (%) 650 620 630 610 620 300




.of the nmonomer m xture (A).is too large as in the polyner sanple (7), the |
effect for inproving the gelation property and processability is 10 '

i nsufficient and the transparency is deteriorat ed. EXAMPLES 5
to 10 and COVMPARATI VE EXAMPLES 4 to 6 Pol ymer sanpl es (8)
to (16) were prepared in the sane nner as in Exanple 1 using the
conponents and anounts shown in 15 Tabl% 27 The average particle size of.
polymer particles in all the obtai ned | atexes was within the range of
1,100 to 1,300 A : The results of evaluation of these o

sanpl es are shown i nFrom théaRs@ltd shown in Table 36 jt i€

- 27 - Fromthe results shoslmei n* +%%€£5 ,di ?wl‘tswlht?ﬁ?nd

that, in theusing thegsaynferusimplesi@7ped mrwnmwa(tﬁ}ewtég@%olyﬁaé@ nyl

chloride resin =~ conposition having excellent gelation property,

t r anspar encyaceegding to the pesseali inveytionn nbaungdllednsubsthace ds geferated

t ranspar ency agd e .

and the coagulability is good. In contrast, in case of containing no

5 monomer mixture (C) like the polymer sample (20) which is a two-stage
polymer, or in case that the amount of the monomer mixture (C) is too
small like the polymer sample (21), generatiori of ungelled substances is
remarkably increased and the strength of the coagulated body is lowered.
It is also found that when the amount of the monomer mixture (C) is too

10 large like the polymer sample (22), the processability is deteriorated.

EXAMPLES 14 and 15 and COMPARATIVE EXAMPLES 10 and 11

Polymer samples (23) and (24) which were a three-stage

polymer and polymer samples (5) and (25) which were a two-stage

15 pglymer were prepared in the same manner as in Example 1 except that

the amounts of the polymerization initiator (éotassium persulfate) and

the emulsifier (sodium dioctyl sulfosuccinate) were varied to change the

specific viscosity ng, and the average particle size of polymer particles in
latex. B R

20 Using each of the obtained polymer samples, vinyl chloride

resin compositions were prepared and evaluated. The results are

shown in Table 4.



5 processability are worse in the case of using the pol ynmer sanples (14)
and (15) prepared using the nononer m xture (B) which contains an
al kyl methacrylate other than nethyl nethacrylate or an al kyl acrylate
in atoo |large amount. Wien a small anmount of a nononer
(acrylonitrile) other than an al kyl nethqg{ylate and an al kyl ‘acrylate is
10 copolynerized as in the polynmer sanpl® (13), deterioration of physical
properties is not caused. However, when the content of the nonomner
(acrylonitrile) other than an al kyl nethacrylate and an al kyl acrylate is
| arger than the clainmed range, i.e., npgRLERN 10 % a gelation property
deteriorates—&nd—Phe—9%heF—physFea+—ﬁ+epe+++es~&Lse—deLeLE%E$Le_E§ﬁET_
EXAMPLES 11 to 13 and COVPARATI VE EXAMP 7 218
sanmpl es (17) i‘)n (22) \Apri; prepared in f@clar%@:lq Exrrgr?nFEx-ahol rEiExlahDI e 1
using the ing ehmmmx&nap amounts shown n Tabl aver

( lhe“§9 g?élne é?gias

particle si ze(Rrbcq:sﬂu}gmd)part icles in all at ex
within the ra &&cﬁui 1 300 A The pol ynmner sanpl e was
eval uat ed accgmgz ds descri bed above and bel ow.
The results are (Coagul ability) 25 . The
coagul abi lity was E@dAnated on the basis 8f th@ stredgth -  of a
coagul at ed body obgai ned by coagul ating a7l atex withean electrol yte in
the ol low ng POt ter mixture (B)
MMA 64 64 64 72 72
BMA 16 16 16 18 18 .
Monomer mixture {C)-
MMA 3 3 3 3 3
—BA 7 7 7 7 7
Initiator 0.1 0.06 0.03 0.1 0.06
Emulsifier 0.5 0.8 1.1 0.5 0.8
Specific viscosity n,, 0.8 1.5 2.7 0.8 2.0
Average particle size (A) 1200 1200 1300 1100 1200
Transparency
Total light transmission (%) 72.1 723 71.8 68.3 60.5
Haze (%) 150 14.8 15.1 19.5 25.3
Processability
Elongation at high

temperatures (%) ._650 720 750 300 310
Foamability (g/cnt’) 0.72 0.63 - -0.51 091 0.89

From the results shown in Table 4, it is found that in the case

of using the polymer sample which is a three-stage polymer, even if the

S Speciﬁc viscosity n,, is raised, the transparency is not deteriorated and
the processability is rather enhanced. In contrast, in the case of using

the polymer samples (S) and (25] which are a two-stage polymer
prepared using no monomer mixture (A), if the specific viscosity n, is

raised, the transparency is deteriorated remarkably.



- 28 - _ A tube (dianeter: 15 mm length: 30 mm neade of a
‘sem - per meabl e nenbrane was filled with a latex and imersed in a 1 %
aqueous solution of calciumchloride at 50[err]C for 30 mnutes to give a
coagul at ed body. A stress was applied to the coagul ated body at a 5
constant rate of 10 mmmn, in the circugerentlal direction, and the
stress was recorded when the coagul at ed (}dy was broken. It is

understood that the higher the strength of the coagul ated body is, the

| ess the dusting occurs when a polyner is separated froma latex to give

a powder. 10 W&mmm%

Ex. Ex. Ex. Com Com Com 12 13

Ex. 7 Ex. 8 Ex. 9 Polymeersanpiese(26) and (27) whicH &ere( E8 hided}

(21) (22) (Processing aid Mononer (part) Monomer m ture
(A palyamer were prepare in the sanr; manaer as:in Exdinple Bexcept that

BA 7 Monomer m xture
(B) thgnamounts of the polymenzaﬂomuuhg@r (pg@p.ssuxm pensufatefand

(Bgﬁ\ 6 thﬁl\ﬁnulsxﬁcr (so%xum d10c§y1 sxﬂ{l?succglate) yere varied go 5:?1%% Recture
BA Specific \i: CQSIty
[err] 0. g SRFCHfic &sgosx&zé‘sp %38 tlllg_agerage E%‘a]ecll? EWQE%QEHEEP articlesin  \ppe
None None Manyediny None Strength of coagurated body (g) 1200 1150 1250
180 300 1400 Processability El ongati on at high 650 620

630 610 620 300 UsingteitheoBthd ebtdited polymer samples, vinyl chloride
resin compositions were prepared-and evaluated, provided that, in the
10 evalvation of the transparency and processability, the temperature of
8-inch rolls for kneading the compositions was changed to 150°C and
the press-molding temperature was changed to 160°C and, in the
evaluation of the foamability, the temperature of the extruder was
-changed to 160°C.

15 The results are shown in Table 5.



- 29 - Fromthe results showmn in Table 3, it is found that
when using the polyner sanples (17) to (19) which are a three-stage

pol yrer according to'the present invention, no ungelled substance is
gener at ed and the coagulability is good. In contrast, in case of '
containing no 5 nononer mxture (C) |ikegghe polyner sanple (20) which |s
a two-stage polyner, or in case that the amount of the nononer

m xture (C) is too small |ike the polyner sanple (21), generation of
ungel | ed substances is remarkably increased and the strength of the
coagul ated body is | owered. It iBABLE® found that when the anpunt of
the nononer mixture (CJ 15 Too 10 targe tTke the potynet éﬁ%lc {22 t he

processability i S deteri orat ed. BEe\NE_Ex. 14 &8y 155 RATI VE
EXAMPLES 10 apg Petyrer—safptes—23)—and—£34 A% were

a three- stage(PrBSFg;E r and pol ynmer sangljes (26) anq27)25)( ¢ %')gre a

t wo- st age e prepared in the same manner as in
except that Ingredieataf@artl s of the polynerization initiator (potassium
persul fate) and Monomet #8ix@iite )f i er (sodiumdioctyl sulfosuccinate) were

varied to change t speC|f|c viscosity [err] and_the average
particle size of p r particles in [“at ex. “20 3 3 UsBng each
of the obtained poBfner sanples, vinyl chlof@de 7 r&si n c@mposi i ons
vere prepared andof¥mlerFhBurd (i) results are shown in Table 4.
MMA 64 64 64 64 64
BMA | 16 - 16 16 16 16
Monomer mixture (C)
MMA 3 3 3 3 3
BA 7 7 7 7 7
Initiator 0.1 0.06 0.03 0.06 0.03
Emulsifier 0.5 1.5 2.0 0.8 1.1
Specific viscosity 1., 08 16 30 15 27
Average particle size (A) 1200 800 800 1200 1300
Transparency
Total light transmission (%) 650 66.3 684 60.3 858.1
Haze (%) 19.3 185 183 22.1 23.8
Processability
Elongation at high 530 620 650 520 450

temperatures (%) _
Foamability (g/cm?) - 081 074 0.63 0.89 0.86

From the results shown in Table 5, it is found that though the

polymer samples (23} and (24) used in Reference Examples 1 and 2

5 which have a high specific viscosity Msp and a particle size of 1,200 or
1,300 A are the same as those used Examples 14 and 15, respectively,
such polymer samples show lower transparency and processability,
when the processing temperature, namely each of the roll temperature,
press-molding temperature and foaming temperature, is lowered by

10 10°C, as apparent from Reference Examples 1 and 2. On the other



. 30 - TABLE 4

Com Com Pol ymer sanpl e (1) (23) (24) (5) (25)
(Processing aid) “Ingredients (part) Mononer m xture (A) :

MVA 3 3. 3 BA

7 7 7 - : - anogg/A mxture (B) MVA

64 64 64 72 72 .16 16
16 18 . 18. Monorer . m xture (C) MVA

3 3. 3 3 3 BA 7 7

7 7 hand] when usingihé polymer samples (26) and (27?-1’99.‘!11@ @& a@ex%% 0.1
0. 06 Emul sifier- %

Speci fic vi s@asticle piger of latex of at most 1 QOCI A fth transhdirency ANSES Gt
particle size (A), 12001200 1300 1100 1200 Tr anspar ency

Total |ight %@gumd(%e pmcqssabéltx is7 rathergenidancab under suchaae (%)
15.0 14.8 15.1 19. Processabi ity El ongation at high
650 720  7HEOCESKIpg COHS%OH thougha ther sperilic Visgosity ny, ebihatpalymer

From t he

ﬁg{sﬁlrr{ gr;hown P l%ablﬁehgéh §§ e u‘d‘a&?ﬁé?“? that, thesetranspgrengy n§Pehe
P ol ty [oFE O&&%méfed h:L }&Q% 2 l‘yﬁﬁ?s ﬁ’\yf;&dégtﬁ%él ora@‘ed ecIfICt he

viscosity [efr] is ral anspar ncy

processabi | i partigle kaejflafﬁia@lcwmctms 2@ Mé&tS1,000MA é?e&@ﬁ&&inélééﬁ&r
t he pol yner sanples (5) and (25) which are a t wo- stage pol yner prepared

usi ng no nonewaghtiokthe pr¢oEssing aidis ingeeadedc vi scosity [err] is rai sed,
the transparency is.deteriorated remarkably.

10 EXAMPLES 19 and 20 and COMPARATIVE EXAMPIES 12 and 13
In order to evaluate the influence of changing the amount of
the polymer sample (1) in the vinyl chloride resin composition of
Example 1, vinyl chloride resin compositions were prepared in the same
manner as in Example 1 except that the amount of the polymer sample
15 (1) was changed from 3 parts to the amounts shown in Table 6.

The results are shown in Table 6.



- 31 - EXAMPLES 16 to 18 and REFERENCE EXAMPLES 1 and 2

"Pol ymer sanples (26) and (27) which were a three-stage pol ymer were
prepared in the sane manner as in Exanple 1 except that t he anmounts
of the polynerization initiator (potassiumpersulfate) and 5 the
emul si fier (sodium dioctyl sul fosucci nat ey, were varied to change the
specific viscosity [err] and. the average .particle size of polyner particles

in | at ex. Usi ng each of the obtained polynmer sanpl es,
vinyl chloride resin conpositions were prepared and eval uat ed,
provided that, in the 10 evalvation PABLE& transparency and _
processabi | i ty;—thetenperature—of 8—rmch—Tots—for—fneading—t-he
conpositions was changed to 150[err] C aix. 1 Ex. lﬁeExr%s-(?ﬁEfPi n_' m.
t enperat ure wa --:-- —160{-€ are—iA—the avaFyddi HX.0E3 t he
f oamability, HEpErRture of the extrygger changed to
160[err]C. 15 Processing &id) The rosylts ar ggchn&\gﬂi n T;(alﬁ)l e ‘-')r(g)a -
- 32 - Amount of polymer sample TABL
Ex. 16 Ex. 17(p@xt) 18 Ref. Ref. 3P 15 001 40
Ex.1 Ex.2  GERItioTEprépserey (Nm/sec.) 0.43 087 d8%) 6238 (2» (24)
(Processing a.h(;Qns arehgsgredl ents (part) Monomer m xture (A)
MVA P 3 3 3 3 3 BA
7 7 7 Total light trapsmission (%) 72.1 719 68.7 66.5 -

Haze (%) 150 15.1 16.8 19.5 -

Processability
Elongation at high

temperatures (%) 650 550 830 150 -
Foamability (g/cm’) 072 077 048 1.15 -

As shown in Table 6, the vinyl chloride resin compositions

containing the polymer sample (1} in amounts within the claimed range

5 have excellent gelation property, transparency and processability.

However, in the case of containing the polymer sample (1) in a smaller

amount than the claimed range as in Comparative Example 12,

sufficient gelation property and processability are not obtained. In the

case of containing the polymer sample (1) in a larger amount than the

10 claimed range as in Cornparatix;e Example 13, a molded article suitable

~ for evaluating the transparency and processability could not be obtained
because of losing homogeneity.

In addition to the ingredients used in the Examples, other

ingredients can be used in the Examples as set forth in the specification

15 to obtain substantially the same results.



Mononmer mxture—(B}-——___ - MVA 64 64 64

E/gnonezélrﬂ*mmm#ﬂmy”m, A 16 16 316 316 12

7 7 7 7 7

I nitiator 0.1 0.06 4303 0.06 0.03 Enmul sifier
0.5 1.5 2.0 0.8 1.1 Specific Vviscosity [err] 0.8 1.6
3.0 1.5 2.7 Average particle size (A 1200 800 800 1200
1300 Transpar ency _ Total light transmssion (%9 65.0 66.3 68.4
60.3 58.1 WHAT WRECLAIM IS: 19.3 18.5 18.3 22.1

23.8 Processability El ongati on at high 530 620

650 520 450 tenperatures (% Foamability (g/cnferr])

0.81 0.74 0.63 0.89 0.86

Fromthe results shown in

Table 5, it is found tlhaf Vivghothlopide resinggpmpesitionnnompristeg anvinph)
din Ref Exanpl d.2. 5 . which. hi gh i t
[orr] anals giioridedcam g3 phrts'ty Wil prockinttE i pes ToRoce

and
used Exa
t ranspar ency

| e

qu r i gl . ch pol ymer sanpl es show | ower
S%%‘?Isp océ1 ggﬁ%ﬁ%%‘ﬁdﬂ%%%r?ﬁé, processing tenperature,
nanely eagh QhhéRGn'sald phédEas

' ggﬁp‘q&?lg d
foam ng tenperature, is Iomerg%%{iﬁslaopdmﬁﬁgﬁg}%gg rent c[ﬁ&ﬁ

Ref er ence sEx agpd £ pattsoibd weightof A@nohdmier mixture comgrising 60 to 100 % by

- 33 -

average 6
does not

such a

10
11
12
13
14
15
16

17.

18
19
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hand, when using the polyner sanples (26) and (27) having an
weighit cbfenwithyl micthaceylaté, Gt todOt %l b§OFeizhtt bf attrizasparency
deteriorate and the processabil.ity is rather enhanced under
monomer selected from the group consisting of an alkyl acrylate and an
alkyl methacrylate different from methyl methacrylate and O to 10 % by
weight of other vinyl monomer copolymerizable therewith, in the
presence of a first latex prepared by emulsion-polymerizing (A) 3 to 30
parts by weight of a monomer mixture comprising 0 to 50 % by weight of
methyl mefhacrylate, 50 to 100 % by weight of an alkyl acrylate and O to
20 % by weight of other vinyl monomer copolymerizable therewith, and
polymerizing (C) 3 to 30 parts by weight of a monomer mixture
comprising O to 50 % by weight of methyl methacrylate, 50 to 100 % by
weight of an alkyl acrylate and O to 20 % by weight of other vinyl
monomer copolymérizable therewith in the presence of the resulting

second latex, the total amount of said mixtures (A), (B) and (C) being 100

parts by weight.

2. The composition of claim 1, wherein said polymer has a
specific viscosity of at least 1 measured at 30°C with respect to a

solution of 0.4 g of said polymer in 100 ml of benzene.

3. The composition of claim 1, wherein said polymer used as

| THIS SHEET HAS BEEN
REPLACED




processing c&neli—t—i—crrr,‘""’f‘ﬁ'bﬁ_g}ﬁ the specific viscosity ['err] of the polymer 5

sanple is hig { \“}ood that the transparency and _
processabi | i tm““}m me by using a processing aid the average
particle size atex of whi‘ch is at npst 1,000 A even if the nolecul ar
wei ght of the processing aid is increasegg .10 EXAMPLES 19 and 20 and

COMPARATI VE EXAMPLES 12 and 13 : In order to evaluate the
i nfl uence of changi ng the anount "of. t he pol yner sanple (1) in the
vinyl chloride resin conpgsition of Exanple 1, vinyl chloride resin

conposi ti éns therrrogessingaddihas a1 aygrage particlesizaaf ajmost EMGAdnithexcept
that the gnoynt of.the pol r sanple ,15 1 s changed from 3 parts to
t he anoun®s Ls*aﬁﬁanW?QB‘F@z‘gqatex d smc%ml;&ngfrﬁgs PeSRAGilaC Yiscosityaf datn

Tabl e 6. ° . -.34 -
TzBLE 6 4 least 1 measured at 30 C with respect tcr:-)g._ f°h}§}8n1§f Q.4 sefeaid com
Ex. 20 Ex 1(2},_,[521“ I |l e (1) (1) (1) (1)
(D) (Sro esSI r%-:igil(goﬁﬁdf rmnuz%?e];f pol ymer sanpl e 3 0.5 15
0.01 40 (part) Gel ation property (Nnifsec.) 0.43 0.37 0.91
0.15 1.8 Transpar ency Total light transmssion (%9 72.1
71.9 68.7 66.5 Haze (% ‘ 15.0 15.1 16.8 19.5
Processability El ongati on at high 650 550 830 150
tenperatures (% Foamability (g/cnferr]) 0.72 0.77 0.48 1.15
- — 1aced
Th"sii\” \e\t\i{\a\si\e\\ﬁﬁi\\\ THIS S:‘;E!EEA(P:{?DS BEEN
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As shown in Table 6, the vinyl chloride resin conpositions cont ai ni ng'
the polyner sanple (1) in amunts*wthin the clainmed range 5 have"

excel l ent gelation property, transparency and processability. However,
in the case of containing the polynmer sanple (1) in a snaller anount
than the clainmed range as in ConparatiVv r}Exg;trrpl e 12, sufficient

gel ation property and processability are not obtained. In the case of
cont ai ni ng tnEneR! MiEOR B TRESIN. ) coMpesTEI@er anount than the 10 clai med
range as in Conparative Exanple 13, a nolded article suitable for

eval uati ng t ABSIRASPar ency and processability could not be obtained
because of |osing honpbgeneity. - . .. Inaddition to the

i ngredi ents used in th¥imdaidpdade rgsineeompositionyhevingna greatly bmpreeet i n t he

Exanpl es as set for{) .in the sqecif.i cation 15 to obtain substantially the
sane resul t sprocessability without lowering the transparency wherein thegelation ~ WHAT

WE CLAIM I S: . 1, A Vi | .chl ' . ' It
conpri si ng aPiRRRAY of a vinyh ghlogide 53%/‘%1‘%?15%3@5‘%%%@ e;{gf‘" y O‘%S/i'/léﬁlﬁgﬁrl] of a
Cherein oo abenaEio Crungeii dbials) #hciflodel b ithy FBACRR "

conpri sing thRqY.¢RS Y parts by weight of a pro8&asis} ‘r&:,f% P@l’ Xﬁ@{%éggg%ﬁ%i§ﬁtt 0 30

parts by weight of a mdnoner m xture co ng O wei ght
of net hyl of said vinyl chloride resin, wherein said processing aid is a polymer

prepared by polymerizing (B) 40 to 94 parts by weight of a monomer
mixture comprising 60 to 100 % by weight of methyl methacxylate, 0 to
40 % by weight of at least one monomer seclected from the group
consisting of an alkyl acrylate and an alkyl methacrylate different from
methyl methacrylate and O to 10 % by weight of other vinyl monomer
copolymerizable therewith, in the presence of a first latex prepared by
emulsion-polymerizing {A) 3 to 30 parts by weight of a monomer mixture
comprising O to 50 % by weight of methyl methacrylate, 50 to 100 % by
weight of an alkyl acrylate and O to 20 % by weight of other vinyl
monomer copolymerizable therewith, and polymerizing (C) 3 to 30 parts
by weight of a monomer mixture comprising 0 to 50 % by weight of
methyl methacrylate, SO to 100 % by weight of an alkyl acrylate and O to
20 % by weight of other vinyl monomer copolymerizable therewith in the
presence of the resulting second latex, the total amount of said mixtures

(A), (B} and (C) being 100 parts by weight.
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met hacryl at e, % by wei ght of an alkyl acrylate and 0 to 20 % by
10 weight of Iﬁl”ﬂ”’iﬂiﬁﬂ,’ Fer copol yneri zable therewith to give a first
| at ex, * ey i zing (B) 40 to 94 parts by weight of a
nononer m xture conprising 60 to 100 % by wei ght of nethyl

met hacrylate, 0 to 40 % by wei ght of at |east one nononer sel ected
fromthe group 15 consisting of an al kyl3sacryl ate and an al kyl

nmet hacryl ate different from met hyl nethacrylate and 0 to 10 % by

wei ght of ot i.ayl ‘{?ﬂ? . copol yneri zable therewith, in the
%%IVWCE a;ﬁiﬁ,(_ and

presence of said firs polynmerizing (C) 3 to 30
parts by weight of a nononer m xture conprising O to 50 % by wei ght
of nmethyl nethacrylate, 50 to 20 100 % by wei ght of an al kyl acrylate and
0 to 20 % by wei ght of o}&her Vi, gl npnoner copal yneri zable therewith
in the presence of thd- Vlrﬂ%‘sﬁwqrﬁg SEHRJCPHRISIIPRe COBIRAISIRED @ VIRY]

said m xtures, (A). B). and (C) being 100.parts by weight, and said

pol ymer used® O%ﬂﬁ(rﬁél&@ggi &gl tg §0 parts swgﬂéé’i/%fég}é’ 9g5EEg £P§E 190 at
nost 1,000 A_in, the formof. an.aque 2 | at ex. . . . 2. The
conposi tidn SR gyrﬁ" T,ngséﬁlﬂ Vg’&}’ﬁg%]é’lr ﬁFeF ©${Rs Wherein said processing aid

- 36 - avera enparticle ai ze of at nost 800. A i the form of an

aqueous | at e & PORymer prepare by 2 RIACCSS HOMRPESHIE the SteP$PL or 2, wherein
said polymer has emulsion-polymerizing (A) 3 to 30 parts by weight of a

monomer mixture comprising 0 to 50 % by weight of methyl
methacrylate, S50 to 100 % by weight of an alkyl acryléte and O to 20 % by
10  weight of other vinyl monomer copolymerizable therewith to give a first
latex,
polymerizing (B) 40 to 94 parts by weight of a monomer
mixture comprising 60 to 100 % by weight of methyl methacrylate, O to
40 % by weight of at least one monomer selected from the group
15  consisting of an alkyl acrylate and an alkyl methacrylate different from
methyl methacrylate and O to 10 % by weight of other vinyl monomer
» copolymerizable therewith, in the presence of said first latex, and
| polymerizing (C) 3 to 30 parts by weight of a monomer
mixture comprising O to 50 % by weight of methyl methacrylate, 50 to
20 100 % by weight of an alkyl acrylate and O to 20 % by weight of other
vinyl monomer copolymerizable therewith in the presence of the
resulting second latex, the total amount of said mixtures (A), (B) and (C)
being 100 parts by weight, and said polymer used as the processing aid
has an average particle size of at most 1,000 A in the form of an aqueous

25 latex.

. 2. The composition of claim 1, wherein said polymer has an

This is the replacement sheet
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a specific viscosity of at |east 1 neasured at 30[err]C with respect to a
5 solution of 0.4 g of said polyner in 100 ml of benzene.

4. The conT'ﬂmml!;Iun"mm 1 2 or 3, wherein said polyner has a
specific vi 0 7 neasured at 30[err]Cwith respect to a

sol ution of “0.4 g of" sdi d polymer in 100 ml of benzene. 10

5. Avinyl chloride resin conposition conpPi'sing a vinyl chl ori de
resin and 0.1 to 30 parts by weight of a processing aid per 100 parts

0y TSN O ek B RO R ol e B OGP B, 1S

emul si on-polynerizing (A) 3 to 30 parts by wei ght of a nonomer m xture
conprising 0 to 50 %by wei ght of et hyl met hacrylate, 50 to 100 % by
wei ght of an alkyl ace 0819&309511{1&1%9 claivy 1 or 2, W&}éﬁn%fal(?tp'&%m\ék'ﬂ’a{s

nmononer copol yneri zab e e & rve a fi

ESL%EFLEE'Q”%B(?%%@%@Q- ohetiet %*?953‘?%%%3{‘%?2‘3 BRSNS & &y
o alkyl Bor sPERRR Y, §?E§%@r§%ﬁﬁ{e a0 e e " iyl

net hacrylate and O to 10 %by wei ght of ot her vinyl nononer 25
copol ynmeri zabl e therewith, in the presence of said first |atex, and

polyrrerlzmg(C) 3 tog3 A &M ol
comprising 0 to 50 %by%vt\g?gﬁ m%?ﬁcﬁ{cl‘&finﬁégr@; g:ér WhSI‘CI il folymer

, has a specific viscosity of 1.2 to 7 measured at 30°C with respect to a

solution of 0.4 g of said polymer in 100 mli of benzene.
10
5. A vinyl chloride resin composition comprising a vinyl
chloride resin and 0.1 to 30 parts by weight of a processing aid per 100
parts by weight of said vinyl chloride resin, wherein said processing aid
is a polymer prepared by a process comprising the steps of:

15 emulsion-polymerizing (A) 3 to 30 parts by weight of a
monomer mixture comprising 0 to 50 % by weight of methyl
methacrylate, 50 to 100 % by weight of an alkyl acrylate and O to 20 % by
weight of other vinyl monomer copolymerizable therewith to give a first
latex,

20 polymerizing (B) 68 to 94 parts by weight of a monomer
mixture comprising 60 to 100 % by weight of methyl methacrylate, O to
40 % by weight of at least one monomer selected from the group
consisting of an alkyl acrylate and an alkyl methacrylate different from
methyl methacrylate and 0 to 10 % by weight of other vinyl monomer

25 copolymerizable therewith, in the presence of said first latex, and

polymerizing (C) 3 to 30 parts by weight of a monomer
mixture comprising O to 50 % by weight of methyl methacrylate, 50 to

e shest
This is the repla«t;ff.:--:-.na= { sheel
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-37 - 100.. MW&I ght of an alkyl acrylate and O to 20 % by wei ght of
ot her [ﬂ” mononer copol yneri zable therewith in the presence of the

resul ting ﬁ,ﬁﬂ tot al amount of said mixtures (A), (B) and (O
bei ng 100 Mr”t 6. The conposition of claim
5, wherein said pol ymet has a specific viscosity of at least 1
nmeasured at 30[err]C with respect to a - 37-solution of 0.4 g of said .
pol ymer in 100 m of benzene. 7 The corrposition of claim

d
2t 30 err] c aothE LEEi of"agoerlavl et Carlg Y05 2 o f%y?wa:%ﬁa SheHie:
t claim
%??W[lﬂerg{ nbgal porF?rnlaner 5 o%oagmgﬁxzaa\l/ag? agﬂggﬁeﬁmgﬁ}é Istﬁge%ﬁs%rfc‘?mg{ t?“‘ooo
Composi &1 on oy ditall S Tatex, ch 1Bl bmaunt, of spig mixcures AL BB Gl
particle sizgg ﬁ§$ gtr(]) fts%w%l%l? p he formof an aqueous 20 [atex.
[

10. The conpos one claimse 5 to 9, wherein the anount of
said nmonoger mixture (B) is from80 to 90 parts by weight

6. The composition of claim 5, wherein said polymer has a
specific viscosity of at least 1 measured at 30°C with respect to a

solution of 0.4 g of said polymer in 100 ml of benzene.

10 7. The composition of claim 5, wherein said polymer has a
specific viscosity of 1.2 to 7 measured at 30°C with respect to a solution
of 0.4 g of said polymer in 100 ml of benzene.

8. The composition of claim 5, 6 or 7, wherein said polymer

15 has an average particle size of at most 1,000 A in the form of an aqueous
latex.

s

9. The composition of claim 5, 6 or 7, wherein said polymer
has an average particle size of at most 800 A in the form of an aqueous

20 latex.

10. The composition of any one of claims 5 to 9, wherein the
amount of said monomer mixture (B) is from 80 to 90 parts by weight
based on 100 parts by weight of the total of the monomer mixtures (A),

25 (B) and (C).
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based on 100" parts by wei ght of the total of the nonomer m'xtures (A, 25

(1?) 622 ES)H|W|NM|\HM“M manuf acture of a processing ai d ) for vinyl

chloride resrns¢ gai @ pél yfrer having an average particle size of at
nost 1,000 Ain the formof an aqueous | atex and being prepared by a
process conprising the steps of: 5 - 38- enul si on-pol ynerizing (A 3
to 30 parts by weight of a rmnorrer m xture corrprising 0to 50 % by

wei ght of et hyl met hacryl at e, % ht of an al
acrylate and 0 to 20 %lpUseo av@@lgmero OTOé"r‘F‘e ‘#@I Sf@rprocessn}/g aid
copolyrrerlzablethere th to give a .

pol yneri zi ng femyingd q Oglﬂepléersc@sb?a\ﬁipﬁﬁimﬁf héwh%&pegverage RAstiqle size of
conprising 60 to 100 % by wei.gh thI nmet hac

wei ght of at ataBgst é@%%ﬁ?e@m auApHAda i being Bonmpced By %

an al kyl acrylate and an.a) k met hacr Iate different from nmet hyl
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ronomer COpO'ngﬁa”eic?% altee Iber ei’\bé QA) r}'f\%rglegh'%ro eV b cl)acry ate and O to 20 % by
weight of other vinyl monomer copolymerizable therewith to give a first
latex,

10 polymerizing (B) 40 to 94 parts by weight of a monomer
mixture comprising 60 to 100 % by weight of methyl metheicrylate, 0 to
40 % by weight of at least one monomer selected from the group
consisting of an alkyl acrylate and an alkyl methacrylate different from
methyl methacrylate and 0 to 10 % by weight of other vinyl monomer

15 copolymerizable therewith, in the presence of said first latex, and

polymerizing (C) 3 to 30 parts by weight of a monomer

mixture comprising 0 to 50 % by weight of methyl methacrylate, 50 to
100 % by weight of an alkyl acrylate and O to 20 % by weight of other
vinyl monomer copolymerizable therewith in the presence of the

20 resulting second latex, the total amount of said mixtureé (A), (B) and (C)

being 100 parts by weight.

12. The use of claim 11, wherein the amount of said
monomer mixture (B) is from 68 to 94 parts by weight based on 100

25 parts by weight of the total of said monomer mixtures (A), (B) and (C).
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20 resulting second |atex, the total anount of said mixtures (A), (B) and
(O bei ng 100 parts by wei ght-. 12. The use of claim-
11, wherein the anount of said nmononer mxture (B) is from68 to 94
parts by wei ght based on 100 25 parts by weight of the total of said
nmononmer m xtures (A), (B) and (C).
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VINYL CHLORIDE RESIN COMPOSTTIO_N
ABSTRACT _

A vinyl chloride resin composition having a greatly improved
processability without lowering the transparency wherein the gelation
property of a vinyl chloride resin is improved with greatly decreased
generation of ungelled substance; which comprises a vinyl chloride resin
and 0.1 to 30 parts by weight of a processing aid per 100 parts by weight
of said vinyl chloride resin, wherein said processing aid is a polymer

e prepared by polymerizing (B) 40 to 94 parts by weight of a monomer
mixture comprising 60 to 100 % by weight of methyl methacrylate, O to
40 % by weight of at least one monomer selected from the' group
consisting of an alkyl acrylate and an alkyl methacrylate different from
methyl methacrylate and O to 10 % by weight of other vinyl monomer
copolymerizable therewith, in the presence of a first latex prepared by
emulsion-polymerizing (A) 3 to 30 parts by weight of a monomer mixture
comprising O to 50 % by weight of methyl methacrylate, SO to 100 % by
weight of an alkyl acrylate and O to 20 % by weight of other vinyl
monomer copolymerizable therewith, and polymerizing (C) 3 to 30 parts
by weight of a monomer mixture comprising O to 50 % by weight of
methy! methacrylate, SO to 100 % by weight of an alkyl acrylate and O to
20 % by weight of other vinyl monomer copolymerizable therewith in the
presence of the resulting second latex, the total amount of said mixtures

(A), (B) and (C) being 100 parts by weight.



