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~ METHACRYLATE RESIN W TH SMALL DEPENDENCE ON PROCESSI NG CON fF( ONS
TECHNI CAL FI ELD The present invention relates to a nodifier conposition for
met hacryl ate resin, which is used for a thernoplastic resi nﬂmwmml”wmmmﬂm
“for a methacrylate resin and can stably gibe an nolding arti n
10 excellent strength (inpact resistance) w thout deteriorati ng*estes*
transparency, color tone and appearance thereof under a w de range of
injection nolding conditions. BACHSRGHNRIATION A net hacryl in has
been used in lighting devices and outdoor article due to |t§m@m&,ﬂmwmw’mm
transparency and good weatherability. On the other hand, it
not necessarily sufficient, and thus various kinds of inpact notifpzers have

been att enpivODIFIER @OMEOSIFIONFOROMERHANRY LARERESEN ERATHNSN Alat ent
Publ i cati on Nos. 55 20 27576 ( 1980) and 62-230841 ( 1987) discl osed

nodi fyi ng techni que rpEFENDENEECON PROCESBENGSCONDITIONS | ode
transparency, color tone and appearance of a nethacrylate resin under a

wi de ramge of processing conditions. However, when the techni ques
previously disclosed are used in processing a nethacrylate resin, it is
difficult to satisfy the 2s requiTEQHENICAIRFIBLIEt hacryl ate resin
.excellent in strength is stably obtained without deteriorating
transparency, col or Theeprsénipipgentinee rélaeesad andediffencothporitionofor
processing conditions. In fact, a i 2 0 JUN 2002 - 2 transparent nol ded
articl es camethaobtlateeesingsehichiisiused forectisyimoplastiti teisiin s, patitudarly
appear ance t hereof becones worse due to aggl oneration of the inpact

modi fi er duforrgmethaesglateg resimnehet canf stably gitenan tmoljdingtarticle havingead i n
order to obtain a nolded article having s high transparency, the article

i s therroml | gxakdlearti orstredgtltol dimpaot t besistdnde)comethbmter )detediorating n
gets yellowi sh under a slight fluctuation in processing conditions. On the
ot her hand, triahspagenay ecolorrtomel ahd @ppegrange theresf nader @vwide reagerofce of
the article becomes worse so that transparency thereof is deteriorated

si gni f i cant injectionAnotdimgaconditians.t hese probt ens, some investigati ons have
been carried out in order to stably obtain a nolded article having high
physi cal properties. For exanple, these are disclosed a nethod for using a
met hacryl ate resin having a broad distribution of nolecular weight to

i mprove fluidity and the bal ance BACKEHROUNIRARR and fluidity 15 (Japanese
Exam ned Patent Publication No. 1-29218 (1989)), and a, techni que for m xing
an i npatt nodi fier wht methaceylate regimgas been turedsin lighing fevices apdevent
aggl oneration of the inpact nodifier as a nmeans for reducing the so-called
fish eye orOREADGH AFHEL Shieafo ilF§ éughoﬁanﬁpam@cxﬁw{arg@@éi 8 ent
Publ i cati on _No. 2-2358 (1990)). 20 E&gever, these Weire not .sufficient from
the vi ewpoi 0 theaotherdiang, Het $EFPBEHAIS RPteeesssarily ssyilicient. and fhitshed

W thout det o1 L0r 8" 0% " RBAST Woafb Ha9%ET RBSHEA°E, e eRled "0e"
thereto. For example, Japanese Examined Patent Publication Nos. 55-

20 27576 (1980) and 62-230841 (1987) q;iiscloséd modifying technique
relating thereto. It is necessary not to loge transparency, color tone and
appearance of a methacrylate resin under a wide range of processing
conditions. However, when the techniques previously disclosed are
used in processing a methacrylate resin, it is difficult to satisfy the

26 requirement that a methacrylate resin ;excellent in strength is stably
obtained without deteriorating transpareincy, color tone and appearance

thereof under a wide range of processing conditions. In fact, a



i njection molding conditions in the-present invention. In the pregedtJUN 2002
invention there is provided a nodifier 25 conposition for a nethacryl ate
resin, which can stably give a nolded article excellent in strength w thout
deteriorating transparency, color tone and appearance thereof under a w de
*range of injection nolding 2 0 JUN 290% -_ 3 conditions. DI SCLOSURE OF

| NVENTION I n view of these circunstances®t he present inventors 5
extensively studied a resin conposition having an excellent strength

wi t hout det g ERY rABRIAE betichd 68n%be DUIRINEE UHBCliRAs 1pr'8.@3§§ﬂ1§n

transparency, coOlor tone and appearance under a w de range of "I njectl

mol di ng congbhiiftittns,ASard" &l lappelarifige f AHBEesIUt bédthekhavaRRy edReObie s
in injection nolding can be solved by blending an inpact 1o nodifier, a
pol ymer pr OQg%Em@ram&x Ik fAguet HHoaTTERO8NsInY pPodessiAB! NRamMIERY, Gf eSi N
to conplete the present invention. Namely, the present invention. relates
to ( 1)a nogidligig tomiperhhenis fiiséd iR iorder tbdhtaireai olded arficlkthavinigpact
nmodi fier, a polymer processing aid and a reduci ng conpound, wherein a 15
ratio ofg t hpighrgehspadehtyl the aktckoliynBiemhallpsdettdicriateds B16P fone30/ 20
in weight, and an ambunt of the reducing conpound is 0.25 to 1.25 parts by
wei ght baseghéitofOBebGines Mowee Gid o4 fd¥int getd yullvwishofuridér idsigght

nodi fier and the processing ai d, (2)the nodiftier conposition for a -

net hacryl at fucegatiofifint roceBsitty cdaditihs\heDf) theldther Hatd, iftle injRiction
obt ai ned by pol yneri zing a nononmer m xture conprising (nmeth)acrylate and an

aromati c Vi mdldifg eefiperathfeissetions appearanse of the artichebeomthesrweorse
conj ugat ed di ene rubber, (3)the nodifier conposition for a nmethacryl ate

resin of thsoahatergdparer(®) theveef és detdréoratednsignificaaethysi ng ai d
conprising 50 to 70 % by weight 25 of nethyl nethacrylate and 30 to 50 % by
wei ght od the ot her @snanmeasupelfgreheselpreblérmsesonte investigations fhare
conposition for a nmethacrylate resin of the above ( 1), (2) 2 0 JUN 2002
- 4 " or (3)beeheraziriedaosypdni drdervics stablyyohthin e muoldedearticle desdngohighd i s
2.5to 5.0 regarding to 0.4 % by weight of a toluene solution at 30'i,
(5)t he nodi physicadnpospertias. f oFon examhpley, ytheire assidiscloseteaabmethod foy ,
(2), (3) or (4), wherein the reducing conpound is a conpound containing 5
sul fur and/ wisipgos phethacrydake fe3inhbaving fa ditoadndisfiribution oof anolecular

met hacryl ate resin of the above (5)) wherein the reducing conpound is an
organi ¢ r edwsight toimerave TRHdity\opt theadapsybatveen strengthvang fonidity | n
the present invention there is no particular limtation for a methacryl ate

resin, 18 if(lapaeese BxaminednPatesitnFublicasion Ny 529248 (#189)), and ‘a
technique for mixing an impact modifier with a dispersing agent in the
state of latex to prevent agglomeration of the impact modifier as a
means for reducing the so-called fish eye on the surface of an injection
molding (Japanese Examined Patent Publication No. 2-2358 (1990)).

20 However, these were not sufficient from the viewpoint that a molded
article having excellent strength is dbtained without deteriorating
transparency, color tone and appearance thereof under a wide range of
injection molding conditions in the-present invention.

In the present invention there is provided a modifier

26 composition for a methacrylate resin, Which can stably give a molded
article excellent in strength without deteriorating transparency, color

tone and appearance thereof under a wide range of injection molding



of nmethacrylate unit, preferably at |east 50 %by wei ght of et lU N 2002
~methacrylate unit, and any comrercially avail'abl e net hyl nethacr al‘lg
resins can be used. 15 - There is no particular limtation for an inpact
nodifier used in the present invention, as long as it fan be used in a
*methacrylate resin. In particular, the ngdi_fi er is preferable which is
prepared by polynerizing a nononer m xture conprising (neth)acrylate and an
aromatic vinyl nononer, to which anot her copol ynerizabl e nonomer 20 may be
added depergbriditivng.he object, in the presence. of an acrylic rubber and/or
a conjugat ed di ene rubber Since these are well conpatible with a

nmet hacrylate resin to significantly inprove inpact strength thereof. As
these nodifiers, there are known those having various kinds of nultilayer
structure, arid, for exanpl eDISOILBGSURE OB IVENTIONapanese Exam ned

Pat ent Publication No. 55-27576 ( 1980) can al so be used. Further, the

pol yreri zati on et hoth i siewdt opathiéseul circwndstantes, thiet f&ehmomV@mdr%l on
pol ymeri zation method is practically 2 0 JUN 2002 - conveni ent .
However 6 i fextengivdly stuptied anodisin atormposititatl haviagnahhexdellerite stresigth
there arises the problemthat transparency, color tone and appear ance

i nherent i nwithwetthdeterjomting eharaeteristits of @& ahethatnytatd nesian mamedssi ng
conditions. 5 As a conjugated di ene rubber, exanples are those rubbers
conpri si ng taasparencyecaios tohe andappearamce uadpr anwiderange of hfjeetion As
an acrylic rubber, exarr~ples are alkyl acrylates having 1 to 12 carbon
atons in t hmodding apraditionsuchAssa erdsyllt,ait Wias foumdowut! that ythet @aboaveoct yl
acrylate and 2-ethyl hexyl acrylate. Exanples of an io aromatic vinyl
nononer ar epxablestee inoinjectiphsimolding camdiehsolved dye blendirigh rs tignpeet, cx
-met hyl styrene _and ehl orostyrene. Exanples of a (meth)acrylate are methyl
acryl at®, !mddifiex,net polymnet processingyaid medh pareduicing compdund with a
(meth)acryl ate, hexyl (meth)acrylate, cyclohexyl (neth)acrylate,

2- et’hyl hexyme(thecns) yésineto cemp e(mﬂmpacsqntameremt@n sobor nyl

(meth)acryl ate, phenyl (neth)acrylate_and benzyl (meth)acrylate, and the

li ke. The pol ymer ﬁ gﬁamelg@ﬁm\rcnm@pcbéemtol nvention shoul d have
a relatively high m)l ecular weight, and it is effective tq use the nodifier
having a sé€ aan@éiqrecrgnppﬁ@sormf%eﬁnﬁmml@tﬁ TRsin RemMPprEsinman impagt a
general ly used rret hacryl ate resin ver age  nol ecul ar wei ght | s-about
100, 000) . TRQdifier, %PQXW?F&?PF%%‘S@S@&?FF adesusing sompeand; ghieretea i n

t he prlor art,, e.addition of a_ small anount of the pol yner proce55| ng aid
r educes!® hef é{%dmmcﬁr@ﬁ%%ﬁemmfmess;rrﬁseém eidbis, 9% Hough

Specul at ed PB/ 2P weeld ﬁ%ié?l{lVw?%ﬁ%ﬁﬁ?ob@ﬁe&ﬁ‘én&?ﬁ%‘rﬁb%% sf‘rﬁﬁﬁéanes
O o TP K Bl o S BRPERAEACE B ARy # SRR o °
the impact modifier and the processing aid,
(2)the modifier composition for a methacrylate resin of the above (1),
20 wherein the impact modifier is obtained by polymerizing a monomer
mixture comprising (meth)acrylate and an aromatic vinyl monomer in
the presence of an acrylic rubber and/oria conjugated diene rubber,
(3)the modifier composition for a methacrylate resin of the above (1) or
(2), wherein the polymer processing aid comprising 50 to 70 % by weight
25  of methyl methacrylate and 30 to 50 % hy weight of the other monomer
copolymerizable therewith,

(4)the modifier composition for a methacrylate resin of the above (1), (2)



- 6 present invention is preferably 50 to ~ 70 % by wei ght of neRHyIJUN 2002
nmet hacrylate in view of conpatibility with maitrix. If the anpunt is |ess
than 50 % by wei ght, transparency de4~reases due to deviation from
refractive index of matrix. If the anount '.of nethyl nmethacrylate is nore
5 than 70 % by weight) its compatibilityswith matrix is |owered due to
increased rigidity of nolecule in addition to relatively high nol ecul ar

wei ght, and thereby transparency becorr~es | ow adversely. The

abovenent i ogeB)ruHereinal $pedifit ¥iscdsityPoLthepaliie £ ppotosBih 28d 1¥id 5

sof teni ng conponent. For exanple, the nmethyl nethacrylate iS io preferably
obt ai ned” bys @opehatdink 2bra45% by wélght bY aveilabhe WolkEbhvat gBYhacr yl ate with
30 to 50 % by weight of the other copolynerizabl e nononers. The ot her

copol yner i z@g)thé niGdifie lcontpdsition] oY & mieebidelplaty rebiaf ol elvé BBOPB] 1], 2R 9ht
carbon atons in the al kyl group other than nethyl nethacrylate. If
necessary, (¥) &b 4), whehsinothé rediingriompetintaiea sempouriclontathiby t he
ot kl er copol yneri zabl e nononers such as styrene and acrylonitrile. Nanely,
(et h) a@ y| sifurermtsrsphosphoahisy ablle as the softening conponen~,t without
| osing weatherability of the nethacrylate resin. Exanples of. the softening
conponent af&theitmbdifisrhecmpasitionefdryh methhetydatdvesin af rtheahbove by,
acrylate and 2 20 ethyl hexyl acrylate, which are preferably; used in view
of costs andhieheir tlke redacmgredtrpownid é®ansergdrtie redicirng compound. of t he
pol ymer processing aid should be adjusted to that of a nethacrylate resin
as nuch as possible without |osing transparency of the obtained nol ded
article. In addition, the nol ecul ar weight of the polyner processing aid 25
shoul d be rel ati vel BESTM@DEIFOR I CARRYING:OUNTHE INVENTI®Necul ar wei ght
is preferably 2.5 to 5.0 in terns o#' specific viscosity ( z7 9p), nore
preferatly 2.5 to 4. In thé presenbirmrition therhis né particndahlimigation foeai n

2 0 JUN 2002 - 7 is less than 2.5 in specific viscosity, these is no

nodi fyi ng efrifsthiacoylaté: eesim, étinclideh @ rasin contaimingtatdeasiChOt%kdyweighthand,
if it is nore than 5.0, the conpatibility with the matrix resin ~s

det eri or at edf troethagnylateantiy, preferabbaraipleantcpO Perly weightonflimethyl for
measuring the specific s viscosity ~ gp are_as follows: That is, the sanple
i s di ssol vetethagrylate amitoandangf commesgiallyavgilable methyd methacmnylate
viscosity ~7 gp is obtained by using a visconmeter at 30 " C according to the
equati on rJremns cathbgyused.o. "I n this equation, r~is tl~e viscosity of the
solution and ~1 o is_the viscosity of the solvent (toluene). to Aratio
of the thpact nodifi &REFS1E MO Beﬁf% pRgdatom onpn impael madifistosed 5 t o
80 / 20. If_the ratio of, ~ the pol ger processi ng aid o the inpact

nodi fier isTdPgE PIESFTdSye ’e"fl%/ eR8; 8% b FRARGPE Hised 30 & fBRthariadatsy) ect
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processing ard are a acrylafe resin, rési n havi ng
compatible with a methacrylate resin to significantly improve impact

strength thereof. As these modifiers, there are known those having
various kinds of multilayer structure, and, for example, those disclosed
25 in Japanese Examined Patent Publication No. 55-27576 (1980) can also
be used. Further, the polymerization mé;thod is not particularly limited,

but the known emulsion polymerization method is practically



i
transparency and high inpact strength ~s obt ai ned, and transpar eﬂgy bg wu%f
is inmproved but color tone is not inproved at all. 2s Finally, t |J

conpound in the present invention is a substance which exhibits so-called
reductive actions such as peroxi de deconposition, deoxygenation and

" hydrogenation on the subject 11 2 p JUN 2002 i I S _ substance of
oxi di zation by oxidative acti ons such "as®oxi dati on and dehydrogenation for
t he substance I'n particular, is preferable to use conpounds with a
structure S dipre oK qgﬁxi’ﬁ@& heg e
reduci ng organic crr?rpouﬁé%gg{]allﬁl nrglggﬁggphﬁﬁj suc lgistrh?/%ogﬁosphgr oa’s or
its derivat us fhé
organi c con‘%‘\éﬁzﬁc‘@@%ﬁﬁ?ﬁlﬁg Stﬁl%?gra&gsuég; as?it’r |oetgﬁuk ?’a}&gygu?@om de.
Anong, t hes@grEosRaUglSed¥ai diirth el GhUs SnE ey ﬁégrééihfé&re aetiridrated
phosphorus ere ng conpoun aV|ng ac a structure contalnlng
phosphorus 4 él:_kgé g,!n(éaég iy, as the trade nanes of ' PEP-4C,
PEP-8, PEP-S PEP—llC PEP- 24G "PEP-36, HP-10, 2112, 260, 522A,

320K, 1378, 1500, CAé?é/éon}g%Qte@aq’eJﬁuwarclExampleerm %aééxf@berhab' e

from Asahi Denka Kogyo K K e reducing corrpound havi ng a chem cal

structure C&ﬁ'hgk'iylﬁ dieher mdldidess aglichXi 48N Hutadiénés isﬂﬂ;r’éh%deaﬁé
nanes of |rganox 00 and Irganox PS842 FL, which are avail able from Chi ba

Cei gy. Therdmloréggsriélat A§arahcRRICHIBbER Nedtn PlessatcCalipl ddi‘?Ia&&S%éanS' ng

t he reduci ng conpound in conbination wi t'h the i npact nodifier and the

pol ymer proregsiNngafbén adBthd fiEtRE\IRyIRrolip) dsuich agléth ?‘Pa@?ﬂa’ﬁ@ ALB&Ey10T

i npact strength can be obtai ned without det eriorating transparency, color

tone and apaedil @t&%mt?h@c@ﬂaté%@d 2- 9mé;gﬂg@cxgtaw1 Q's;i: 1€@|6i1§ﬁ
conditions. An anount t he reduci ng conpound is 25 to 1 parts by

wei ght feas edrarfatict/ingl fiforfomer agd styaferic, ©-ineithllstyreny, mimtelnn Ist_Kﬂsﬁe 2s
nodi fier and the polymer processing aid;. If the anount is |ess than 0.25

part by vve|phhethylstynmrepvanma:hymyremadmiaﬂﬂbrdstymnes Erampdest dfeaot her
hand, if the amount is nore than 1,25 parts by weight, color tone 2 0 JUN
2002 _ g _ (methjatrylate y adet emiethypl edcrylaee,e lethylo (maethi)acidatd,i nprapylon

for a nethod of mxing the inpact nodifier, the polyner processing ajid and

t he reduci ngnethjporyldte, Thertgl dmethiacrydates hexylo(methjacryhdtey ayictohexyd

m xture thereof in the 5 state of powder with a nethacrylate resin, or the
i npact nodi fmeth)aarylate,rehethydheryki qmeathiadnypate; noctiyl i emetthacrydaverer
processing aid and the reduci ng conpound, which are obtained by

pol yrerlszatisobornpl t hémethjasrypiateat ephenyd t Herethagnylatehenrapdwdebenzyln a
usual manner (aggl onmeration, washing with water filtration, drying) with
t he (metl%acrylate and 'the like.

The polymer processing aid used in the present invention
should have a relatively high molecular weight, and it is effective to use
the modifier having a several to tens times higher molecular weight than

20 that of a generally used methacrylate rc%sin (weight average molecular
weight is’about 100,000). That is, apartifrom the generally conceivable
technical idea in the prior art, the addition of a small amount of the
polymer processing aid reduces the dependence of transparency on
processing conditions, although the viscosity in the system rises slightly.

25 The technical reason speculated for this is that the melting elasticity in
the system becomes high to improve inferior appearance and stabilize

transparency. Further, an amount of the polymer processing aid in the



|

1o methacrylate resin to be nodified. The reduci ng conpound nmay a2 o JUN 2002
added during the polynerization process of the inpact nodifier. The

nodi fier conposition of the present inventiop is suitably applied to a
thernoplastic resin, parti.cul~rly a nethacrylate resin. An anount thereof

- is 5to 50 parts by wei ght based on 100K§arts by wei ght of the nethacryl ate
resin. |If the anbunt ~is less than 5 parRs~by weight, there is no effect of

| mpr ovi ngbi npact stre#~gth. On the other hand, if t]tle anount is nore than
S0 | : ek i ]
i RVEﬁI : on Pregefl mych P N It RHT SO 1ol O AT eé‘_.vel%?ﬁe%??ﬁ%mef are
Shown 1o bR HAPRPRPCAMANbIG i SHERR! o1t Y drte g0, o
amount of taAd 5098 B SipighS WAy HERaRo AN, UF devidagd fom,
Ex I ' ' he f ' : 9 d
a aSSfag‘?%F%?*{?éi?%n% %&%lﬁ%- iy %ﬁ%@%ﬂﬁ@l_l’ﬁgﬁ&é‘é@% B el 1 ow
(r)rﬁl gegr éarGr}) _%E%Z@%mﬁ’_te lblig%?di.{gt_e gégree%ﬁ%ﬁﬁg%is{ﬁ%gggﬁ/%f ?‘?\to
éegfie §§eyiéff%é§ﬂi gy, 8 MBS ih AR 36 rthiFely. B bliblile

i Thahio HYBR e TRe &
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P : : . . ) ) 15
A gl ass T oanp R el e T TRl PRl opSlyanctighd wift )
bel ow. Aft esrofeeﬁiﬁgpfdo%gbﬁchﬂer epbr V@kabipieedthe %&h\grl LB héet%iagc;rg@euriéef

nitrogen stream 4 portion of a mxture of the 1nn
conponggt s refsraBi; Ybtahned byPabpslyieMBirh500fo 78! 9 by welas ¥f atégnd 0.1
part by Wei%i%t of %I | yl rr%t haygry at}gﬁvvas l%}ded t her et oyto pol ymeri ze "t hem
for 45 m n&he&aa&xg@moaeﬂi)sd%d@d)mis Gl o elie Gthet Copuiysieriaiblenat e
25 (parts by weight) 220 0.3 0.003 sod?um |, aur oyl sarcosi nate - 0.09
sodi um f or rabgéehyels. sul Mhey| atiger0. 88poBsherizabley | eretbragt nes etpraferibly aci d
~ 0.006 ferrous sulfate heptahydrate 0.002

(meth)acrylates having one to eight carbon atoms in the alkyl group

other than methyl methacrylate. If necessary, 30 % by weight of the
15 (meth)acrylates may be replaced by the other copolymerizable monomers
such as styrene and acrylonitrile. Nam!ely, (meth)acrylate monomers
are preferable as the softening componen‘t without losing weatherability
of the methacrylate resin. Examples of the softening component are
butyl methacrylate, ethyl acrylate, butyl acrylate, octyl acrylate and 2-
20 ethylhexyl acrylate, which are preferablyélused in view of costs and the
like. As a matter of course, the rcfr:ractive index of the polymer
processing aid should be adjusted to th;at of a methacrylate resin as
much as possible without losing transpérency of the obtained molded
article. In addition, the molecular weighi: of the polymer processing aid
26 should be relatively high as described Above. That is, its molecular
weight is preferably 2.5 to 5.0 in terms of specific viscosity (7 gp), more

preferably 2.5 to 4.0. If the molecular weight of the methacrylate resin



The remaining 3 / 4 portion of the above mxture was then i 2 02JWNLAP 3802
- 11 added continuously thereto over 1 hour| After addition, the m xture
was kept at the same tenperature fctr 2 hours to conplete the

pol yneri zati on. Meanwhile, 0.2 part by weight of sodium N-I|auroyl

sarcosi nate was additionally added therejo. An average diameter of 5

pol ymer particles in the resulting iniernoSt crosslinked nethacryl ate

pol ymer latex was 1600 A (as determ ~ned by light scattering at a

ol yrror amdgne e SE0F SRR SEObUEy (BRR B Bo3Rorh SRR eRt G HIEL, o1
f bb shRK I ned
of 3 T UbbeToaeL B Hk R GRS LLRKEDREREBEN RERS! HTE oAl Gl BLG) e

in the above under nitrogen stré part by
Congi st i ng BF ST R RARY Wit CHE TpAUEE ebiF 1€ dueRoRRQRTTD dfifindy,
TP ) e s
{nhg g: g\?’:gvgggogsgfjk Hb‘?_ \(l)\BIggf“f 8? 8post: ar;?lﬁm lpErt%% 9’ a el‘[ﬁ \%ﬁ?ofcﬁggﬂf&?aag?eﬁ

pol yner i za%oyr%% %ﬁg{}e&agéa g%r ?’ ?C%%%t%&%&e% eogfs%:@%ket?iw t}rgrer
out et most 108 ed B R R e 30 o et tithe SOBbh Papd"
Ther ot o, a it Ul O/ Chftpr 14 HES ShaBlonk OplSg pHE wRecouity Bl SpeaRIRdoniend.
part by wei ﬂBtigﬁgxerbig%é’i:t%%‘frtlﬁlsaécﬁv@:'i‘ﬁj{tglﬁerpé‘)ft by wei ght of t-dodecyl

mer capt an wa ed contihuously thereto over 1 hour. After addition 12

0 JUN 2002 - 12 of Alkatiowiaterimpadtunedifiéetoihe polmiespieddssing addén hour
to give a graft copolynmer |latex having nultilayer structure. An average

particle divaeigherisod5Heaogsaf20coppilyeratioas tige Potyiled)rocebsity did tvas
2530 A, polynerization conversion was 99 % The obtained graft copol yner s

| at ex havi nfhenithpateyesdificr dstmbee whans9by 8¢ tieel effect inprovingthe rabave-
coagul ation by salting-out, thermal treatnent and drying to obtain a white
powdery gr ahentiogmedyobjectdsismalr nOn itheysthes thrard uif €hei rgtie is dexs then) .
80/20, the effect of improving impact resistance becomes low in spite of
16 the amount of the impact modifier, and the transparency is also lowered.
That is, it is estimated that compatibility’g of the polymer processing aid
with a methacrylate resin as the object is lowered due to relatively high
molecular weight of the polymer processing aid, thus transparency
decreases adversely. As the polymer processfng aid, any products
20 commercially available can be used as lon:g as they satisfy the conditions
described above. However, if only the irrfpact modifier and the polymer
processing aid are added to a methacrylhte resin, a resin having high
transparency and high impact strength is obtained, and transparency
thereof is improved but color tone is not improved at all.
25 Finally, the reducing compounid in the present invention is a

substance which exhibits so-called reductive actions such as peroxide

decomposition, deoxygenation and hydrogenation on the subject
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Preparation of polymer processing aid A reacﬂ or equipped with a $tf rJUN 208%

chaged with 200 parts by weight of deionized water, 1 part |ay weight of

sodi um di octyl sul fosuccinate and 0.03 part ﬁ)y wei ght of potassium

persul fate. After oxygen was renoved fromthe atnosphere and the sol ution

"in the 1s reaction by passing nitrogen, i content thereof was heated to 65~
with stirring. A nononer mxture (m xfure A) conprising 60 parts by wei ght

of nmethyl nethacrylate, 15 parts by weight of butyl nmethacrylate and 15
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hours and stood -at a roomtenperature over
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havi ng mul tidrivetived, difd HredaRinie seganRaipyandRidihing S&HPE sucH 48T eof
was 3.1. Blending wth a nmethacrylate resin and preparation of a nol ded
article s id00tigaktiteYar®i SilfoRide? MAKIGHE ERIEY icOMBodnd¥ Pyavieg olt of
the graft copolynmer having multi~ayer structure, 3 % by weight of the

pol ynmer pr ageséhite cirttadnihdSulfubundsioihespliori, fhe rétacehd 86iipdiifid 102:
specific viscosity = 0.122 available fromI1C') was added 0.3 part by wei ght
of a phosphaiHagt Yae eRkhfisalargtiudtn® (cohtaimihgheplibsphesadat ;ciudekabl e
from Asahi Denka Kogyo K. K.). The m xture was fornmed into pellets by
extrudiyog anttisxidagitssudch assthegtradecnamned ¢PEPLGC, HEP-8) PEP{(SRY BEP28
40 mMm L/D = 28 ; nade by Tabata Kikai Co., Ltd.) at a tenperature C3 =
210" C. The 8Wt #ERA 11| PEPs246; PER-36] HP-190) Z1 127 260, 5224, 3RIK 14 78)d

pl aque sanpl es having 100 x 150 ~5 X 3 (m) - for eval uation was obtai ned by
i nj ecti on- nKBAONE, ct33A c$DilBgdeand SRR rwhicte a68 conziircimllyaanailabke from
tenperature N = 235" C, and at a screw speed of 20 nm sec, 50 mMm sec and
90 mm sec Asahi DediePKogyooKdKng Timnechéduecifgndempound heiingi a Riherhicad

I ndustries Ltd.). The obtained plates were evaluated to show results

t her eof in stabrture centEoingl Suffur ividluddsaantiokutantsr sughepar thie i tradhe
same nmanner as in Exanple 1 except that Irganox FS800 FL (dil auryl

t hi odi pieopinamies cilsgantk PSEUhaatilbgammex Q% Fh, whii¢lyare pivailabi¢ foomant
was used in_2s place of the phosphorus-type antioxidant 1 i.78. The results
are shown i®hikeGeigy. 2 0 JUN 2002 - 14

Thermal degradation at molding can be drastically improved
by using the reducing compound in combination with the impact
modifier and the polymer processing aid. And thereby a molding article

20 having superior impact strength can be <;bbtained without deteriorating
transparéency, color tone and appearance:ithereof under a wide range of
injection molding conditions.

An amount of the reducing compound is 0.25 to 1.25 parts by
weight based on 100 parts by weight of tjhe total amount of the impact

256 modifier and the polymer processing aJd: If the amount is less than
0.25 part by weight, the improving effect of the stabilizer is low. On the

other hand, if the amount is more than 1,25 parts by weight, color tone



COVPARATI VE EXAMPLE 1 Mol ded articles for eval uation were obtained2ith JUbe 2002
sanme manner as in Exanple 1 except that the 'pol ymer processing aid and the
reduci ng compound were not used. The resultsiare shown in Table 1. 6
COVPARATI VE EXAMPLE 2 Mol ded articles for evaluation were obtained in the
sanme manner as in Exanple 1 except that dh(_a reduci ng conpound were not

used. The results are shown in Table 1. 10 COVWARATI VE EXAMPLE 3 Mbl ded
articles for evaluation were obtained in the sane manner as in Exanple 1

except thatisbbﬁtwmétdﬁd}@gééj ng aid was not used. The results are shown
in Table 1. 15 COVPARATI VE EXA~Vi PLE 4 Mol ded articles for evaluation were

obtained in the samm@nﬁrna?mcinwm:ﬁi&tmpmt aliiethéd ciRiiRingdthé he
stabilizer ( 1178 supra) was 0.1 part by weight. The results are shown in

Tabl e 1. 2Gm{gddtARbdINEr, @fé}aﬂlﬁh@r%(rﬁbégﬁﬁfémﬂiﬁ&&é PEdaYRIg /@S mPdunder €

obtained in the same manner "as in anpl e except that an anount of the

st abi | i zer Thelrédhrs bened'\amétiod of hsutiyall¥ tiking ANRiktefrel therdsfirs fgen i n
Tabl e 1. 2 0 JUN 2002 i - 15 TABLE 1 Exanpl eDegree of SurfaceNo. Hoe

~0~0~Yek| owthehpL pb¥deeRrithla ndthieylate Fésit %&C@mﬂrﬁEgcﬂ-ﬁao&ﬂﬁeﬁbéﬁﬂr& Ex.
21. 9hi ghOCom Ex. 32. 8l owXCom Ex.  41. 9nmi ddl eOCom Ex. 51. 9m ddl eO
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present invention with a nethacrylate resin, a nolded article having

superi or stthengiduciag démpewtidybwhich erersistaihéd byt pdiymerizatiomnin the
transparency, color tone and appearance thereof under a w de range of

i nj ection rsthtk rof lates| tardisthen nBkidPNIRE2 powideredl i S disudl manhieer
conpositio for a nmethacrylate resin 2 conprising an inpact nodifier, a
pol yner| pragglomention, awdshingdwithg waterypfiltrdtiofs, wdnying) awithnotdhe of
the inpact nodifie~ to the polynmer processing aid 6 is 95/5 to 80/20 in
wei ght ,10andnethacnylateafesim¢o bednodified.onPhardduesirsg Sofpaund n2dy pisd be by
wei ght based on 1 0 parts by weight of the total 7 amount of the inpact
modi fi er aretidddedpatingrthe polymesizagion prodesd & theirpact modifier.

The modifier composition of the present invention is suitably
applied to a thermoplastic resin, particularly a methacrylate resin. An
amount thereof is 5 to 50 parts by weight based on 100 parts by weight

16 of the methacrylate resin. If the amount s less than 5 parts by weight,
there is no effect of improving impact strehgth. On the other hand, if the
amount is more than 50 parts by weight, transparency decreases.

Hereinafter, the present invention is described in more detail
by using examples. However, these are shown for illustrative purpose

20 and not intended to limit the scope of the present invention.

EXAMPLE
In the Examples, the term "parts by weight" as an amount of
each starting materials indicates a value Ebased on the amount of total
26 used monomers. Evaluation of physicajl properties in Example was
carried out in the following manner.

(1) Haze (%) was measured at 23C according to JIS K 7105.



2. The nodifier conpositior~ for a methacryljate resin of Caim1, vjedgNn2002
the inmpact nodifier i~ prepared by polyneri Zing a nonomer m xture
conprising (neth)acr~ylate and an aromatic v|| nyl nonomer in the presence of
an acrylic rub~er and/or a conjugated diene rubber. 3. The nodifier
conposition for a nethacrylate resin of CI aim1, wherein the pol yner
processing laid conprises 50 to 70 fV‘by:l rght of nmet hyl nmet hacryl ate and
30 to~ 50 % by weight of the other copol ynerizable nononmers. 4. The
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Fy10%& () - myEdacrpiae: and 0.1 part by weight of allyl methacrylate was added
10%Av&' ()-!10%v& ()-#10%WK' ()-! @10%& ()- mO%K ()-P

d8zaB2" | 108lvergty-to| pelymerizg them foyofRmMINUEES! 1008/ () - Y% | 109K () - y##10%
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$%: 4:bQ Ls3ah m f%r‘r)aldehyde sulfoxylate | 0.09
25 sodium ethylenediaminetetraacetic acid 0.006
ferrous sulfate heptahydrate 0.002

The remaining 3/4 portion of the above mixture was then



y: 10% & ()-f&10% & ()- 10b 10b 10b:M10%0&'f)- 8s10%¢& ()-Xx' dEb@Q JUN 2002
1IMLO% & ()- F10% & ()- 110% & ()- 10% & ()-s!10% & ()- 10% & ()- ' k?S'dEbC
1Y9%6! 109% & () -f ##10% & ()-s!10% & ()-s!10% & ()-s! 10% & () -

#10% & ()-"b)naBbCl 4 110% & ()-2"110% & ()-0110% & ()- !S-#10%& () -
+110% & ()-,) 110% & ()- DxnbCl 9%40% & ()- 10: 10:

10: @10% & ()-:s!10% & ()-8s!10% & (V- 6%109 & () - EdEnbC!

110% & ()-110% & ()- "110% & ()- @10% & ()-St!10% & ()-910% & () - eu

UB”*’C glﬁi??*né%;f@ﬁ%ﬁ%ﬁﬁ% ghgﬁ%%% b ?é?*?%&ﬁfi@? altiti6n; bhE kg 1 006 ¢
ot S P AR e 2 s o e e

<1 00 0 %@wﬁ%ﬁfﬁﬁ (ISEPHEER 9 Fartipd, %?a@t%{;&ﬁ%ﬁﬁ&i% -
ég); ,12 O/f;&,( %?rcf?sﬁﬁg;{ég%ai ;ﬁ%ﬁcﬁg@g /e)&}x?)d_égfrﬁ%%%?.?;m\awi‘égé%ﬁét)ei' 4 10
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formed polymer/amount of charged monomers) x 100(%)) was 98 %.

(b) Polymerization of a rubber polymer
10 The crosslinked methacrylate polymer latex obtained in the
above (a) was kept at 80C under nitrogen stream. After 0.1 part by
weight of potassium persulfate was added thereto, a monomer mixture
consistiné of 41 parts by weight of n-butyl acrylate, 9 parts by weight of
styrene and 1 part by weight of allyl methacrylate was continuously
15 added thereto over 5 hours. Meanwhilc, 0.1 part by weight of
potassium oleate was added in 3 divided pEortions. After addition of the
monomer mixture, 0.05 part by weight of potassium persulfate was
further added thereto and the reaction solution was kept for 2 hours to
complete the polymerization. The average particle diameter of the
20 obtained polymer was 2300 A, and polymerization conversion was
99 %.
(c) Polymerization of outermost layer
The rubber polymer latex obtained in the above (b) was kept
at 80C. After 0.02 part by weight of potassium persulfate was added
25 thereto, a mixture comprising 24 parts by weight of methyl methacrylate,
1 part by weight of n-butyl acrylate and 0.1 part by weight of t-dodecyl

mercaptan was added continuously thereto over 1 hour. After addition
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white powdery graft copolymer having multilayer structure (impact

modifier).

10 Preparation of polymer processing aid
A reactor equipped with a stirr'gr was chaged with 200 parts
by weight of deionized water, 1 part by weight of sodium dioctyl
sulfosucéinate and 0.03 part by weight of potassium persulfate. After
oxygen was removed from the atmosphere and the solution in the
15 reaction by passing nitrogen, a content thé¢reof was heated to 65C with
stirring. A monomer mixture (mixture A) &:;omprising 60 parts by weight
of methyl methacrylate, 15 parts by weight of butyl methacrylate and 15
parts by weight of butyl acrylate was added thereto over 4 hours and
then heated for 1 hour with stirring to complete the polymerization
20 substantially. Thereafter, a monomer miaqlture (mixture B) comprising 5
parts by weight of butyl acrylate and é parts by weight of methyl
methacrylate was added thereto over 1 hour, and the content was kept
at 65C for 1.5 hours and stood -at a r(#om temperature over night.
Polymerization conversion was 99.2 %. Further, an average diameter of
25 polymer particles in emulsion-polymerized latex was 650 A which was
determined by the turbidity method. From this product, a powdery

sample was obtained according to the method of obtaining the product
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of the polymer processing aid and 60 % by weight of a methacrylate resin
(MG-102: specific viscosity = 0.122 available from ICI) was added 0.3
part by weight of a phosphorus-type antioxidant, 1178 (trinonylphenyl
10 phosphite available from Asahi Denka Kogyo K.K.). The mixture was
formed into pellets by extruding and kneading in a single-screwed
extruder with vent (HW-40-28 : 40 m/m, L/D = 28 ; made by Tabata
Kikai Co., Ltd.) at a temperature C3 = 210C. The obtained pellets were
dried at 90 for at least 4 hours and plaque samples having 100 x 150
15 x 3 (mm) for evaluation was obtained by injection-molding at a cylinder
temperature C3 = 230, at a nozzle temﬂeramre N = 235%TC, and at a
screw speed of 20 mm/sec, 50 mm/sec and 90 mm/sec in a 160MSP-10
molding machine (made by Mitsubishi Plastics Industries Ltd.). The
obtained plates were evaluated to show results thereof in Table 1.
20
EXAMPLE 2
Molded articles were prepared Iin the same manner as in
Example 1 except that Irganox PS800 FL (dilauryl thiodipropionate
available from Chiba Geigy) of a sulfur-type antioxidant was used in
26 place of the phosphorus-type antioxidant 1 178. The results are shown

in Table 1.
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COMPARATIVE EXAMPLE 1
Molded articles for evaluation were obtained in the same

manner as in Example 1 except that the polymer processing aid and the

reducing compound were not used. The results are shown in Table 1.

b
COMPARATIVE EXAMPLE 2
Molded articles for evaluationi were obtained in the same
manner as in Example 1 except that the reducing compound wer.e not
used. The results are shown in Table 1.
10
COMPARATIVE EXWPLE 3
Molded articles for evaluation' were obtained in the same
manner as in Example 1 except that the polymer processing aid was not
used. The results are shown in Table 1.
15
COMPARATIVE EXAMPLE 4
Molded articles for evaluation were obtained in the same
manner as in Example 1 except that an amount of the stabilizer (1178
supra) was 0.1 part by weight. The results are shown in Table 1.
20

COMPARATIVE EXAMPLE 5
Molded articles for evaluation were obtained in the same
manner as in Example 1 except that an amount of the stabilizer (1178

supra) was 1.5 parts by weight. The results are shown in Table 1.
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TABLE 1
Example o Degree of Surface
No. Haze (%) Yellow appearance
Ex. 1 1.7 low O
5 Ex. 2 1.8 low O
Com.Ex. 1 2.8 high X
Com.Ex. 2 1.9 high O
Com.Ex. 3 2.8 low X
Com.Ex. 4 1.9 middle O
10  Com.Ex.5 1.9 middle 0
INDUSTRIAL APPLICABILITY

" By blending the modifier composition of the present invention
with a methacrylate resin, a molded article having superior strength can
15  be stably prepared without deterioration in transparency, color tone and

appearance thereof under a wide range of injection molding conditions.
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8 compound, |
4 wherein an amount of the impact modiﬁe;t to the polymer processing aid
6 18 95/5 to 80/20 in weight, and an amount of the reducing compound is
6 0.25 to 1.25 parts by weight based on 1 IO parts by weight of the total
7 amount of the impact modifier and the pdilymer processing aid.

|
i

1 2. The modifier composition for a methacrylate resin of
2 Claim 1, wherein the impact modifier i[ prepared by polymerizing a
8 monomexl mixture comprising (meth)acx{ylate and an aromatic vinyl
4 monomer in the presence of an acrylic rubiber and/or a conjugated diene

5 rubber.

1 3. The modifier composition| for a methacrylate resin of
2 Claim 1, wherein the polymer processing|aid comprises 50 to 70 % by
3 weight of methyl methacrylate and 30 to| S0 % by weight of the other

4 copolymerizable monomers.

1 4. The modifier compositioni for a methacrylate resin of
2 Claim 1, wherein a specific viscosity of the|{polymer processing aid is 2.5

§ to 5.0 regarding to 0.4 % by weight of a to]luene solution at 30C.

! 5. The modifier composition |for a methacrylate resin of

2 Claim 1, wherein the reducing compound is a compound containing




