A POLYCGRREBERATE RESI N COMPOSI TI ON The present invention
relates to a pol ycarbonate resin conposition which uses aromatic

pol ycarsbonat e havi ng a speci al phenyl ene end group (al so abbrevi ated bel ow |
as PC) and pol ynet hyl nethacrylate (al so abbrevi ated bel ow as PMMA), and 5
particularly, to a polycarbonate resin conposition show favorabl e

conpatibility, . thus making it possibl® to achi favorable weld

|l i ne strength and outstanding | ow t enper at II’% | mpact resistance
conpared to ordinary pol ycarbonate PC/ PMMLA bl e K Aromati c
pol ycar bonat e resi ns show out standi ng thermal rgsistance, inpact

" resistance, and nechanical strength, and-they are in w despread use as

hi gh- 10 performance resins, i.e., engineering plastics. Various resin
bl ends whi ch make use of the properties of aromatic pol ycarbonate
are al so known. A POLYCARBONATE RESINCOMPOSIEION| nprovenent with
respect to two-conponent ~ » polyner alloys of polycarbonate/pol ynet hyl
met hacryl ate which use aronatic : pol ycar bonat e havi ng a phenolic end
group has been presented in Japanese Laid-Open 15 = Patent Application No.
94-74018, submtted by the present Applicant. Thi s pol yner

all oy shows i nproved properties of inpact resistance and tensile
el ongation properties. However, its inpact resistance, as neasured by the
not ched | Zbe present inveation relatestogrrolysadonate gesineompasitionpyhiciusesons .
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temperature impact resistance compared to ordinary polycarbonate PC/PMMA blends. _

- Aromatic polycarbonate resins show outstanding thermal resistance, impact
resistance, and mechanical strength, and they are in widespread use as high-
10 performance resins, i.e., engineering plastics. Various resin blends which make use of

"the properties of aromatic polycarbonate are also known.

For example, a technological improvement with respect to two-component
polymer alloys of polycarbonate/polymethyl methacrylate which use aromatic
polycarbonate having a phenolic end group has been presented in Japanese Laid-Open

15 Patent Application No. 94-74018, submitted by the present Applicant.
This polymer alloy shows improved properties of impact resistance and tensile
- elongation prdpenies. However, its impact resistance, as measured by the notched
Izod test, remains insufficient for certain applications.
The physical properties of molded products made of this type of polycarbonate
20 resin bomposition- require further improvement, for example, for applications in
' portable devices such as thin-walled housings, cases, etc., which must be compact and
lightweight.

The purpose of the present invention is to provide a polycarbonate resin

composition which displays high weld line strength and outstanding low-temperature
25 impact resistance compared to conventional polycarbonate resin compositions.

The present invention solves the above problems by providing a polycarbonate
resin composition which comprises (A) 5-50 parts by weight of poly(methyl
methacrylate), (B) 70-30 parts by weight of polycarbonate obtained by melt
polymerization of an aromatic dihydroxy compound and carbonic acid diester in which

30 the equivalence ratio (I)/(I) of phenolic end groups (I) and non-phenolic end groups




corrpbsi tion which di splays high weld line strength and. out'standi ng

| ow-t enperature 25 ‘I npact resistance conpared to conventi onal
pol y.carsbonat e resi n conpositions. The present invention
solves the above problens by providing a pol ycarbonate resin

conposi tion which conprises (A) 5-50 parts by wei ght of poly(nethyl

nmet hacryl ate), (B) 70-30 parts by wei ght of polycarbonate obtained by nelt
pol ymeri zati on of an aromatic di hydroxy conpound and carboni c acid diester
in which 30 the equivalence ratio (1)/(11) of phenolic end groups (I)
and non-phenolic end groups

-2- (II) Is 1/19 or above, and (C321.40 parts by weight of an

i npact resi st 1/ F9rQibb V) and (C) 14ozpﬁﬂﬁb¥]welgm of an impact resift@nceGnprovingy |
nmet hacryl ate MVA) of component (A) of the present |nvent|on is a
t her nopl asti c®¥®in whose main conponent is nethyl methacrylate.
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Fre(ra]; f rabl y haﬁ%’u&ﬁ'ﬁdy preferred. fp uxc? Yeidds flﬂbrg\”l&s,(éolrﬂp)mblhty may not be improved,
layer peeling may occur, and mechanical strength may be reduced, producing an
undesirable resuit.

15 . Moreover, the above phenolic end group (I) should preferably have the
- following formula (III):

OH

am RI

and the non-phenolic end group (II) should preferably have the following formula (IV):

e
—o-go—<CF
o

In the above formulas, R! and R? indicate individual hydrogen atoms or halogen atoms
20 having 20 or fewer carbon atoms and being straight-chain or branched-chain, and
preferably an alkyl group substituted with fluorine, chlorine, or bromine.

Adjustment of the equivalence ratio of the end groups in the aforementioned
polycarbonate can easily be carried out during manufacturing of the polycarbonate by
melt polymerization through modification of the molar ratio of the raw material

25 aromatic dihydroxy compound and the carbonic acid diester.

Iv)



and 't he non-phenolic end group (I1) shdul d preferably have the foll ow ng
formula (IV):

[err] ¢ In the above forrmulas, R err] and R err] indicate
“individual hydrogen atons or hal ogen atons 20 havi ng 20 or fewer carbon .
atonms and being straight-chain or branched-chain, and preferably an

al kyl group substituted with fluorine, chlorine, or brom ne.

Adj ust nrent of the equivalence ratio of the end groups in the aforenentioned
pol ycarbonate can easily be carried out during manufacturing of the

pol ycar bonat e by mel t pol ynerizathgon through nodification of the
nolar ratio of the raw material 25 aromati c di hydroxy conpound and the
carboni ¢ aci d di ediosgexample, when bisphenol A is used as the aromatic dlhydroxy compound
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ratio (I)/(II) of the phenolic end groups (I) to the non-phenolic end groups (II) is 1/19
or less, producing an unfavorable result.
15 The method of manufacturing of the polycarbonaté of the present invention is
. known in and of itself, and it is a method for synthesizing polycarbonate by carrying
out an ester exchange reaction with the aromatic dihydroxy compound and the
carbonic acid diester in a molten state.
There are no particular restrictions on the aromatic dihydroxy compound, with a
20 variety of commonly-known compounds being suitable for use. Examples include
compounds having the following formula (V):

Re)p (g
HO X H
"
where R* and R® are individual halogens or univalent hydrocarbon groups, X is - C
(R°)(R‘)- -C(=R"-,-0--8- -S0-, or- SO, -, R® and R* are individual
25 hydrogen atoms or univalent hydrocarbon groups, R® is a bivalent hydrocarbon group,
and p and q are individual integers from 0-4,
such as a bis(hydroxyaryt)alkane including bis(4-hydroxyphenyl)methane, 1,1-bis(4-
hydroxyphenyl)ethane, 2,2-bis(4-hydroxyphenyl)propane, 2,2-bis(4-hydroxy-

phenyi)butane, 2,2-bis(4-hydroxyphenyl)octane, bis(4-hydroxyphenyl)phenyimethane,
30 2,2-bis(4-hydroxy-1-methylphenyl)propane, 1,1-bis(4-hydroxy-t-butylphenyl)propane,



ratio (r)/(rr) of the phenolic end groups (1) to the non-phenolic end

groups (I1) is 1/19 or less, producing an unfavorable result. 15
The net hod of manufacturing of the pol ycarbonate of the present invention

i s known in and of itself, and it is a nmethod for synthesizing

pol ycar bonate by carrying -out an ester exchange reaction wth the
aromati ¢ di hydroxy conpound and the carbonic acid diester in a

nol ten state. There are no particular restrictions on the
aromati ¢ di hydroxy conpound, with a 20 ‘vari ety of comonl y- known
conpounds being suitable for use. Exanples include conpounds havi ng
the following fornmula (V): -4- [err]
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1 preferred. ‘In addition to the above, as the aromatic dihydroxy compound, one may
also use a compound having the following general formula (VI):

RHm

OH), '
(VD |

where R indicates individual hydrocarbon groups having 1-10 carbon atoms or their
halogen compounds or halogen atoms and m is an integer from 0 to 4,

15 such as resorcinol and substituted resorcinol, including 3-methylresorcinol, 3-
ethylresorcinol, 3-propylresorcinol, 3-butylresorcinol, 3-t-butylresorcinol, 3-
phenylresorcinol, 3-cumyliresorcinol, 2,3,4,6-tetrafluororesorcinol, or 2,3,4,6-tetra-
bromoresorcinol; catechol; or hydroquinone or a substituted hydroquinone such as 3-
methylhydroquinone, 3-ethylh§droquinone, 3-propylhydroquinone, 3-butyl-

20 hydroquinone, 3-t-butylhydroquinone, 3-phenylhydroquinone, 3-cumylhydroquinone,
2,3,5,6-tetramethylhydroquinone, 2,3,5,6-tetra-t-butythydroquinone, 2,3,5,6-tetra- -
fluorchydroquinone, or 2,3,5,6-tetrabromohydroquinone, etc., or a compound such as
2,2,2',2'-tetrahydro-3,3,3',3'-tetramethyl- 1, 1'-spirobis-[ | H-indene}-7,7'-diol having the
following formula (VII):



di hydroxyaryl ether such as 4, 4'-di hydroxydi phenyl ether or

4, 4" - di hydroxy-3, 3" - di met hyl di phenyl ether, a dihydroxydi aryl

sul fide such as 4,4'-di hydroxydi phenyl sulfide 5 or

4, & - di hydr oxy- 3, 3' -di net hyl di phenyl sul fide; a dihydroxydiaryl sulfoxide
such as 4, 4" - di hydr oxydi phenyl sul foxi de or

4, 4" -di hydr oxy- 3, 3' -di net hyl di phenyl sul foxi de; or a - '

di_ hydroxydi aryl sul fone such as 4, 4'-di hydroxydi phenyl sul fone or 4,4'-

di hydr oxy- 3, 3' - di et hyl di phenyl sul fone, but the conmpound is not limted to
t he above. Anong these conpounds, the use of

2, 2- bi s(4- hydr oxyphenyl ) propane is particﬂ*arly 10 preferred. In
addition to the above, as the aromatic di hydroxy compound, one nay

al so use a conpound having the follow ng general formula (VI):

[err] ' (V1) HO & ‘Iﬁrr] I ndi cat es i ndi vi dua

hydr ocar bon groups having 1-10 car hal ogen
conpounds or hal ogen atons and m i mO to 4, 15 such as
resorcinol and substituted resorci{ J- met hyl resorci nol, 3-

et hyl resorcinol, 3-propylresorcino
3-t-butylresorcinol, 3- phenyl 3 ogunyl resorci nol ,

2, 3,4, 6- tetrafluororesor0|nol or 2i13¢4, p-tetra- bronDresorC|noI
catechol or hydrogui none or a substTtut€&Hzhydroqui none such as 3-
nethylhydrqu|noné, - et hyl hydr oqui none, 3-propyl hydroqui none, 3-butyl- 20
hydr oqui none, 3-t-butyl hydroqui none, 3- phenylhydroquinone

3- cunyl hydr oqui no -tetr neth | h ui nane

2.3.5 6-tetra-t- bsﬁﬁsﬁﬁrd’m&ﬁ dﬁ'gﬁf@xy Sompeunds ?()3 u¥ec{ :ﬂgne or in combinations of

fl uorohydroquitwoloemom 2, 3,5, 6-tetrabronohydroqui none, etc., or a conpound

S uch as a% alsb‘ﬂo"r%ﬁﬁ{&[aﬁ hﬁuéng’hs 03‘: thé Erboiie ?él?( |d1est%r u in th
1' -spirobis-| 1H-|n avi ng | ow ng orrrua
(VI1): present mventnon, with examples mcludmg dlphenyl carbonate, ditolyl carbonate,

5 bis(chlorophenyl) carbonate, m-cresyl carbonate, dinaphthyl carbonate, bis(diphenyl)
carbonate, diethyl carbonate, dimethyl carbonate, dibutyl carbonate, or dicyclohexyl
. carbonate, but the substance is not lmuted to these. Diphenyl carbonate should
preferably be used. '

These carbonic acid esters may also be used alone or in combinations of two or

10 more. )

The aforementioned carbonic acid diester may contain a dicarboxylic acid or a
dicarboxylic acid ester. Examples of the dicarboxylic acid or carboxylic acid ester
include aromatic carboxylic acids such as terephthalic acid, isophthalic acid, diphenyl
terephthalate, or diphenyl isophthalate; aliphatic dicarboxylic acids such as succinic

15 acid, glutaric acid, adipic acid, pimelic acid, suberic acid, azelaic acid, sebacic acid,
decanedioic acid, dodecanedioic acid, diphenyl sebacate, diphenyl decanedioate, or
diphenyl dodecanedioate; and aliphatic dicarboxylic acids such as '
dichloropropanedicarboxylic acid, 1,2-cyclopropanedicarboxylic acid,
1,3-cyclobutanedicarboxylic acid, 1,2-cyclopentanedicarboxylic acid,

20 1,3-cyclopentanedicarboxylic acid, 1,2-cyclohexanedicarboxylic acid,
1,3-cyclohexanedicarboxylic acid, 1,4-cyclohexanedicarboxylic acid, diphenyl .
cyclopropanedicarboxylate, diphenyl 1,2-cyclobutanedicarboxylate, diphenyl 1,3-
cyclobutanedicarboxylate, diphenyl 1,2-cyclopentanedicarboxylate, diphenyl 1,3-
cyclopentanedicarboxylate, diphenyl 1,2-dicyclohexanedicarboxylate, diphenyl 1,3-

25 cyclohexanedicarboxylate, or diphenyl 1,4-cyclohexaneodicarboxylate.

" ' These dicarboxylic acids or dicarboxylic acid esters may be used alone or in
combinations of two or more. The dicarboxylic acid or dicarboxylic acid ester should



[err] (Vul) These aromati c di hydroxy
conpounds nmay be used al one or in conbinations of two or nore.
There are also no particular limtations on the carbonic acid diester used
in:the present invention, wth exanples including diphenyl
carbonate, ditolyl carbonate, 5 bi s(chl orophenyl) carbonate, mcresyl
car bonat e, di naphthyl carbonate, bis(diphenyl) carbonat e, diethyl
carbonate, dinmethyl carbonate, dibutyl'carbonate, or dicycl ohexyl
carbonate, but the substance is not |imted to these. Di phenyl carbonate
shoul d preferably be used. %6- + These carbonic acid esters
may al so be used al one or in conbinations of two or 10 - nore.

The af or enent ibenodtaimediwtheafereinentitined tarbonia acid alidster in 2n athount lob £ mode %odrd or

a di Ca}%ﬁgﬁﬁ;ﬂﬁ&ﬁﬁﬁ@ﬁ&@% oﬁ@gpl es of the dicarboxylic acid or

carboxylic aci _rnclude™aromati c carboxylic¢ acids such as
terephthal i ¢ aci d, In mamfactutingpolysarbongteptngather with the aromatie dibydrakyt e, or

di Pgeny: iSop%hfﬂoga&a%@é&wmadgddie&ef,}a%wﬂn_fcﬁaﬁmgmwmmi@uﬁfdelrmow -
aci d, utaric, acj d,, adi pi c_ac imelic acid, ,suberic.aci. ic acid,
sebaci ¢ a i d, functional ErRuRS At Folschle] Yflso néefostaound Fﬁ“g%l? ﬁﬁ%ﬁ’jﬁ/f
sebacat e, di pHadydxyligroap edacatboxylgroup should prefersblyrbel used avthispolyfungtionaland
Liohatic di v it o boxyl i
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1, 3- cycl obut arkastieiarlypreferred.aci d, 1, 2- cycl opent anedi carboxylic acid, 20
i, g cyc: opent angdi Sﬁ%diﬁa(éﬂah@le%fﬁgﬂle preférrey compouriaciudal,hdxyl i c aci d,
, 3-cycl ghexanedj carboxylic | T . :
i phomyl 10" RSP PhorinBiete, 2 L R AR BBt ot Bedlehé o
1, 2-cycl obut anndhyiamﬂ;akgis&t-bydro)kxphmﬂ]—l,i;djethylbenzene, a,a’,a"-tris(4-hydroxy-phenyl)-
cycl obut anedi 28 A loyibEhRRE PhlordgldciRiic h SRRRLADRICEIRRKH)GHby-pRirpl)=NY
1, 3- cyclT opent a g | car boxy e, ..di phen g : V1
1, 2- di cycl ohexientaneal Soxtiskd-by f&l‘ﬁém}beﬂg@g% -bis-[4,4-(4,4"-di-

cycl ohexanedi ciydpskgphérytcydiohestyifpropatie, frimelliticcicindy & 8a5+berdienetricarhigylic acid,

These di aci.ds or.di carboxylic acid esters may be used al one or

q8r boxyli c e O
in contd Tt id. or nore. The dicarboxylic acid or
di carboxylic acid hewse ehblyleris(4-hydroxyphenyl)ethane or a,a™-a"-tris(4-hydroxyphenyl)-

1,3,5-triisopropylbenzene, etc., is particularly preferred. The polyfunctional compound
should preferably be present in the amount of 0.03 moles or less with respect to 1 mole
of the aromatic dihydroxy compound, and more prefefably in the amount of 0.001-0.02
20 moles, with 0.001-0.01 moles being particularly preferred.
Moreover, in manufacturing the polycarbonate, one may also use a compound in
which one or more end groups having the following formulas (VIII):



- 6- be contained in the aforenentioned carbonic acid diester in an
anmount of 50 nole % or | ess, and preferably 30 nole % or |ess.

I n manufacturing pol ycarbonate, together with the aromatic di hydroxy
conmpound and carbonic acid diester, a polyfunctional conpound having three
or nore 5 functional groups per nolecule may al so be used. A conpound
havi ng a phenolic hydr oxyl group or a carboxyl group shoul d

- preferably be used as this pol yfunctional conmpound, w th conpounds
cont ai ning three phenolic hydroxyl groups being particularly
preferred. Specific exanple? of the preferred conpound
include 1,1,1 - 10 tri s(4-hydroxyphenyl) et hane,

2,2',2"-tris(4-hydroxyphenyl)diis yl benzene, a-
methyl-a,a',a' -tri 'thydr oxyphe AT et hyl beGBaRC @ 0O—
a,a' ,a"-tris(4-hydroxy-phenyl)- 1,3,5-triisopropyl besaz€ne,

phl or ogl uci nol , 4-$-dinethyl-2,4-6-tris(4-hydroxy-pheny|)!

hept ane- 2, 1,3,5-{ is(4-hydroxyphéﬁ&l)benzene, 2,2-bis-[4,4£¥4,4'-di-
hydr oxyphenyl ) cycl ohexyl ] propane, trinellitic acid,

1, 3, 5-benzenetri carboxyli ¢ZaNd, 15 anf—Ryronel litic acid.

The use of 1,1, 1-tris(4-

(/ B
a,a -a"-tris(4-hydroxypheny—=*- - 1

- , 95~ triisopropyl benzene, etc., is
particularly preferred. The pol yfunctional conpound shoul d
preferably be present in the amoud® of 0.03 noles or less with respect to 1
nol e of the aromatic di hydroxy conpound, and nore preferably in the

amount of 0.001-0.02 20
preferred. ' Mo
-may al so use a conpound in
followng formulas (VII11):

ith 0.001-0.01 noles being particularly
nn m g@ urqng the pol ycarbonate, one
0Qe nore end groups having the

(VIID) ®)

where the aromatic ring or chromanyl group may be substituted with a halogen or an
- alkyl group having 1-9 carbon atoms can be introduced. Examples of the compound of
(1) in which the hydroxyl group can be introduced include diol compounds such as
bisphenol A. Moreover, one can also mention phenol, diphenyl carbonate, etc., as
5 examples of the compound of (2) in which a phenoxy group can be introduced; p-t-

butylphenol, p-t-butylphenylphenyl carbonate, p-t-butylphenyl carbonate, etc., as
examples of the compound of (3) in which a p-t-butylphenoxy group may be
introduced; and p-cumylphenol, p-cumylphenylphenyl carbonate, p-cumylphenyl
carbonate, etc., as examples of the compound of (4) in which a p-cumylphenoxy group

10 (p-phenylisopropylphenoxy group) may be introduced. One can mention a chromanyl
group, etc., having the following formula (IX): ’



-7- : [err] where the aromatic ring or
chromanyl group nmay be substituted with a hal ogen or an al kyl group
havi ng :1-9 carbon atonms can be introduced. Exanples of the conpound of

(1): in which the hydroxyl group can be introduced include diol conpounds
such as bi sphenol A. Mreover, one can al so nention phenol, diphenyl
carbonate, etc., as 5 exanpl es of the conpound of (2) in which a phenoxy
group can be introduced; p-t- but yl phenol , p-t-butyl phenyl phenyl
carbonate, p-t-butyl phenyl carbonate, etc., as exanpl es of the
conpound of (3) in which a p-t-butyl phenoxy group nay be I nt roduced;
and p-cunyl phenol, p-cunyl phenyl phenyl carbonate, p-cunyl phenyl

carbonate, etc., as gs of the conpound of (4) in which a

p- cunyl phenoxy gro p- phenyl i sopropyl phenoxy group) may be

I ntroduced. One ca a chromanyl ' etc., having the
followng fornmula (I

-1 y (3-2)

) 6-3) (5:4)

as an example of the chromanylphenoxy group of (5) in the above formula. The
following can be mentioned as examples of the compound in which the group of (5-1)

5 may be introduced: 2,2,4-trimethyl-4-(4-hydroxyphenyl)chroman,
2,2,4,6-tetramethyl-4-(3,5-dimethyl-4-hydroxyphenyl)chroman,
2,3,4-trimethyl-2-ethyl-4-(3-nonyl-4-hydroxyphenyl)-7-nonylchroman,
2,2,4-trimethyl-4-(3,5-diethyl-4-hydroxyphenyl)-6-ethylchroman,
2,2,4,6,8-pentamethyl-4-(3,5-dimethyl-4-hydroxyphenyl)chroman,

10 2,2,4-triethyl-3-methyl-4-(4-hydroxyphenyl)chroman,

‘ 2,2,4-tﬁmethyl-4-(3-Bromo-4-hydroxyphenyl)chroman,
2,2,4-trimethyl-4-(3-bromo-4-hydroxyphenyl)-6-bromochroman,
2,2,4-trimethyl-4-(3, 5-dibromo-4-hydroxyphenyl)-6-bromochroman, _
2,2,4—trimethyl-4-(3,5-dibromo-4-hydroxyphenyl)-6,'8-dibromochroman, etc., and of

15 these substances, 2,2,4-trimethyl-4-(4-hydroxyphenyl)chroman is particularly
preferred; examples of the compound in which the base of (5-2) may be introduced
include 2,2,3-trimethyl-3-(4-hydroxyphenyl)chroman,
2,2,3,6-tetramethyl-3-(3,5-dimethyl-4-hydroxyphenyi)chroman,
2,3,4-trimethyl-2-ethyl-3-(3-nonyl-4-hydroxyphenyl)-7-nonylchroman,

20 2,2,3-trimethyl-3-(3, S-diethyl-4-hydroxyphenyl)-6-ethylchroman,
2,2,3,6,8-pentamethyl-3-(3,5-dimethyl-4-hydroxyphenyi)chroman,



[err] as an exanpl e of the chromanyl phenoxy group of
(5) in the above formula. The foll ow ng can be nmentioned as exanpl es
(2)f 2\t Qet‘cpnp;)lﬁnfj i4n(2/hihcg t he %re(r)]ulp) gmgmi)n 5 may be introduced:
ri met hyl - 4- (4- hydr oxypheny :
, 6-tetranet hyl - 4- (3, 5-dinethyl -4-hydroxyphenyl)chroman,
I met hyl - 2- et hyl - 4- ( 3- nonyl - 4- hydr oxyphenyl ) - 7- nonyl chr oman,
i met hyl - 4- (3, 5-di et hyl - 4- hydr oxyphenyl ) - 6- et hyl chr oman,
, 8- pent anet hyl - 4- (3, 5- di net hyl - 4- hydr oxyphenyl ) chroman, 10
riethyl -3-nethyl 4- (4- hydr oxyphenyl ).chr oman,
ri nmet hyl - 4- ( 3- br ono- 4- hydr oxyphenyl”) chr oman,
rimet h}21243-(ribdqd-6mn&hﬂy3i(43hw&ej@héﬁyl)6mbhﬁﬁp(6 hr omaﬂ
ri met hyl 08513 ronochroman,
, ri met h!IZ‘b %gégﬂaﬁ{)'onom%"bﬁgdd'g%ﬁ@@%%P%m@W% omochr oman, et c.
and of 15 t Resttrineshylz3(ei-dibromo-4- fwdtmhwyl)ﬁﬁ-l(mmyhmMphenyl ) chroman is
parti.cul arl y 2,2,3-trimét fﬁ(ﬂﬁdﬂar&i@ﬂmyﬂ&x%hehhﬁ%mmm&nﬁb ke Wifif base
(Z)T (g t2 zl et hgez % tr t g&@i%mp ﬁplgﬂﬁlﬁn being preferred; examples of the
,3,6-tet rammund:in @hich-thie greup pf (B-Blylday)wmhre&)dlegid:;mmmnl ) 20
, 4-trinethyglyg 93 ypheny nonyl chr oman,
, 3-trinmet h!’l ,42&?{5&%} }3@(% I ﬁih ﬁpox nyI ) - 6- et hyl chr oman,
% ramethyl-z S-dlmethyl-Z-hydroxyphenyI)c oman,
2,3,4-trimethyl-4-ethyl-2-(3,5-dimethyl-2-hydroxyphenyl)-7-nonyichroman,
10 2,4,4-trimethyl-2-(3,5-dimethyl-2-hydroxyphenyl)-6-ethylchroman,
2,4,4,6,8-pentamethyl-2-(3,5-dimethyl-2-hydroxyphenyl)-6-ethyichroman,
2,4,4-trimethyl-2-(3-bromo}-2-hydroxyphenyl)chroman,
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2,4,4-trimethyl-2-(3-bromo-2-hydroxyphenyl)-6-bromochroman,
2,4,4-trimethyl-2-(3,5-dibromo-2-hydroxyphenyl)-6-bromochroman,

- 15 2,4,4-trimethyl-2-(3,5-dibromo-2-hydroxyphenyl)-6,8-dibromochroman, etc., with

2,4,4-trimethyl-2-2-(hydroxyphenyl)chroman being preferred; examples of compounds

in which the group of (5-4) may be introduced include
2,4,4-trimethyl-2-(4-hydroxyphenyl)chroman,
2,4,4,6-tetramethyl-2-(3,5-dimethyl-4-hydroxyphenyl)chroman,

20 2,4,4-triethyl-2-(4-hydroxyphenyl)chroman,
2,3,4-trimethyl-4-ethyl-2-(3,5-dimethyl-4-hydroxyphenyi)-7-nonylchroman,
2,4,4-trimethyl-2-(3,5-diethyl-4-hydroxyphenyl)-6-ethylchroman,
2,4,4,6,8-pentamethyl-2-(3,5-dimethyl-4-hydroxyphenyl)-6-ethylchroman,
2,4,4-trimethyl-2-(3-bromo-4-hydroxyphenyl)chroman,

25 2,4,4-trimethyl-2—(3-bromo-4-hydroxyphenyl)-6-bromochroman,
2,4,4-trimethyl-2-(3,5-dibromo-4-hydroxyphenyl)-6-bromochroman, and
2,4,4-trimethyl-2-(3,5-dibromo-4-hydroxyphenyl)-6, 8-dibromochroman, etc., with
2,4,4-trimethyl-2-(4-hydroxyphenyl)chroman being preferred.

The aforementioned aromatic ring or aliphatic ring may be further substituted

30 with a halogen or an alkyl group having 1-9 carbon atoms. These compounds may be
used alone or in combinations of two or more.

The carbonic acid diester should preferably be used in the amount of 1.00-1.30
moles, and particularly 1.01-1.20 moles, for each mole of the aromatic dihydroxy
compound, and the two substances should preferably be reacted in the presence of a

35 catalyst.

The compound disclosed in the Specification of Japanese Laid-Open Patent



, 6, 8- pent anet hyl - 3- (3, 5- di net hyl - 4- hydr oxyphenyl ) chr oman,
2,2,3 -triethyl-3-nethyl-3-(4-hydroxyphenyl)chroman,

tr|nethyl-3-(3-bronD-4-hydroxyphenyI)-6-bronDchronan,
-trinmethyl -3-(3, 5-di brono-4- hydr oxyphenyl ) - 6- br onochr oman
-trinmethyl -3-(3, 5-di brono-4- hydr oxyphenyl ) -6, 8-di bronochronman, etc.

5 2,2,3-trimethyl -3-(4-hydroxyphenyl)chroman bei ng preferred;
| es of the conmpound i n which the group of (5-3) nay be
duced i ncl ude 2,4,4-trinmethyl -2-(2-hydroxyphenyl)chroman,
, 6-tetranmet hyl -2-(3, 5- dlnethyl 2- hydrigxyphenyl ) chr onan,
rimethyl -4-ethyl-2-(3, 5-di methyl - 2-hydroxyphenyl) - 7-nonyl chronan,” 10
ri met hy175368, sgbmitteditiyythe present Appligant myy) befused hy the loatatysen, As .
B- penieadibléy lorgmicct MlIThéhghnig aaa B YRS Hydrofiaed, RYdfdds, YF "
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i met hype uged, Jpeeific lexmﬁes?oﬁthéh’e(mmbﬁﬁdd lhcl@debs”oﬂmhﬁ hydesmde, pdfassium

Lhe h%’%ﬁ"%‘ﬁ’“‘lkﬁ‘ﬂ@“% AR R RR oo ?%‘ﬁf i RaEpre. Svlgwar fed:
es of c&iepdbgnate, sodium carbonatwcmsmm u@ﬁcadbonaw sdadiurmnt r oduced
acet&e Apctadsin Rlethid, 1ithitm-a0ate0 SodhliR (hRdtum stggrate, lithium

’ ? ; It gt L; gtEt h{edf sw&n&ygdl nﬁﬁ;pgéchqhm%ﬂyé)ro 'S?a?é/ sjgglgm boron phenylate,
i met hy| 4 seditmibezdate, potissiurh bghzodte) Jithivon berzoate] Jisodina hydogemnan,
h
A “% ‘559‘3%‘43“ h¥&°?%"’§*9ﬁ?‘#§§?§*xtﬁm paeeE %?%?}E%mlmlnn
ri met hydltspd 'PQtaéﬁ“ém”é ts, pRchdilishjusm A, s®lium salts, potassium
ri met hydltszar(danhmméohwnek )éﬁ:h%ﬂ Icilcﬁnbﬁ VARDGHE, %ﬁﬂn hydroxlde

E b
e B B B YR B o ot .
magnesium bicarbhydte, Stroatitm dicarbonbtenydldia rcarlnnatb,ebaﬂmnmﬂfmteed
15 magnesium carbonate, strontium carbonate, calcium acetéte, barium acetate,

_ magnesium acetate, strontium acetate, and strontium stearate, etc., but the invention is
not limited to these substances. These compounds may be used alone or in
combinations of two or more. These alkali metal compounds and/or alkaline earth
metal compounds should preferably contain 10-10 moles and more preferably

20 107-10"® moles for each mole of the aromatic dihydroxy compound, with the amount
of 107-8 x 10”7 being particularly preferable.

Moreover, a basic compound (b) may be used as a catalyst together with the
aforementioned alkali metal compound and/or alkaline earth metal compound. An
example of the basic compound is a nitrogen compound, specifically an ammonium

25 hydroxide having an alkyl, aryl, or aralkyl group such as tetramethylammonium
hydroxide, tetraethylammonium hydroxide, tetrabutylammonium hydroxide, or
trimethylbenzylammonium hydroxide; a tertiary amine such as trimethylamine,
triethylamine, dimethylbenzylamine, or triphenylamine;.a secondary or primary amine
having an alkyl group such as a methyi group or ethyl group or an aryl group suchas a

30 phenyl group or tolyl group; ammonia; or basic salts such as tetramethylammonium
borate, tetrabutylammonium hydroxyborate, tetrabutylammonium tetraphenyliborate, or
tetramethylammonium tetraphenylborate, but the invention is not limited to these
substances. Among the above, ammonium hydroxides are particularly preferred. These
basic compounds may be used either individually or in groups of two or more. .

35 As component (B) above uses a combination of
(a) an alkali metal compound and/or an alkaline earth metal compound, and
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The aforenentioned aromatic ring or aliphatic ring may be further

substituted 30 with a hal ogen or an al kyl group having 1-9 carbon atons.
These conpounds may be used al one or 'in conbinations of two or
nor-e. The carbonic acid diester should preferably be used in
t he amount of 1.00-1.30 ' nol es, and particularly 1.01-1.20 noles,
for each nole of the aromatic di hydroxy conpound, and the two

subst ances shoul d preferably be reacted in the presence of a 35

catal yst. The conpound di sclosed in the Specification of
Japanese Lai d- Open Pat ent -11- '

- 10- -175368, submitted by the present Applicant, may be used as

the catal yst. Wsam"“g‘_"“‘m"é%é%lﬁﬁp_%%‘; compespd c. aci d salts, inorganic acid
salts, oxides asbyatalysi, dismalkesdr podsible t6 bbtain high-mowcﬂm%@heﬁolgclimmfa?é s such -
y.

as (a) alkali . or . al kal.ine earth. netals should prefera be
used. Specifi élgg&gﬁqggrsde etoﬁggém(% ¥®ds i ncl ude sodi um hydr oxi de,

potassium 5 hydiiternatively, bhe mayuseraahmposition cemsiltingobatdeasb onedfthe pot assi um
bi carbonat e, Ifdlidwikgn bi carbonat e, sodi um carbonate, potassium
C
1

~carbonate, lithiu rbonat e, sodi um . acetate, potassium acet at e,
l'i thium acet ak"g,a“M d?ﬁtgtceawaw@, andipr alkaling sasthangtalicomppyndyi um
stearate, sodib)m figrdgen<gontdinihg basid domipedhd))udr oxybor at e, sodi um boron

phenyl at e, Sﬂe"r?ﬁiaggi&gh'g‘g%ﬁi?%& pot assi um benzoate, |ithium benzoate,

di sodi um hydr " di pot assi um hydrogen phosphat e,
di |'i t hi um hydfibeases where gieatalyst ennsisting ofi this type of combingtiondis ps¢dy itsis preferable s,

and di |l itohi unisadelts | iR® SirtHh ] | . I'ts,

and lithi um'sal‘i< to? ﬂkﬁlggxgﬁh%raﬁ(agﬁg cal c;é%i éiﬁ%@g&?ﬁéd@gffcﬁ%e%?b%xi de,

magnesi um hydP% ﬁﬁé‘f‘r&epﬁﬂf‘ﬁamlﬁ&%?&m%‘}“dc%ﬁ(g} imthermeynt 6f 20 e 10h anglesn

bi car bonat e, and preferably #0140 timolescfor bavhatdale o theardmatie difydasydaipound ahci um
b te, bapd - ' carbonate, strontium

car bonat e, - DachiEeRAIHA0Rg e %ﬁéwmﬁlgg@eg@g?@m.

carbonate, calcium aceta ariu magnesi um acet at e,
strontium acetate, and strontium st e OR)A@HB.., but the invention is

Combi nat | ons. gt s ¥ Whalogar dbm, I aRtafoRRY é‘ﬁﬁé‘??ﬁ?ﬁéﬁﬁ?ﬁf‘@fﬁ?‘? ne
car th . bt SArOBE L ERBEhcD B30 8P GHESY Fomoy 8 pbadd [ er ]
mol es and nor preferatilpbebsed a&@he borickidarrbotic 261K @stet o), asith R inclidisgg Of
nge?; fmgé: ﬁggglg%’ ﬁ@ﬁ?ﬂgﬁﬂ%@?k trrig%h&gt?&rgkg, 808 Mborate, trihexyl Pora Y tliﬁerprt;l- 8 x
borate, triphenyl borate, tritolyl borate, and trinaphthyl borate. Among these
20 substances, triphenyl borate is preferred. When the boric acid or boric acid ester of (c)
is used as a catalyst together with the aforementioned (a) and (b), the amount used
should be 10°-10" moles, and preferably 10°-10" moles for each mole of the aromatic
dihydroxy compound. :
The conditions such as temperature and pressure used in the melt
25 polymerization reaction may be selected as desired, and commonly-known conditions
may be used. Specifically, the first stage reaction should be carried out at a |
temperature of 80-250°C, and preferably 100-230°C, with a temperature of 120-190°C
being particularly preferable. It should be carried out for a period of 0-5 hours, and
preferably 0-4 hours, with a period of 0.25-3 hours being particularly preferred, and
30 should be carried out at constant pressure. Next, keeping the reaction system at
reduced pressure, the reaction temperature is increased and the reaction between the
aromatic dihydroxy compound and the carbonic acid diester is carried out. Finally, the
reaction between the aromatic hydroxy compound and the carbonic acid diester should
preferably be carried out at a pressure of 0.05-5 mmHg and a temperature of
35 240-320°C. '

The aforementioned reaction between the aromatic dihydroxy compound and -



Nbre‘over, a basic conpound (b) nmay be used as a catal yst together with the
af orenenti oned al kali nmetal conpound and/or al kaline earth netal conpound.

An . exanpl e of the basic conpound is a nitrogen conpound,
specifically an amoni um 25 hydr oxi de having an al kyl, aryl, or aralkyl
group such as tetranethyl amoni um hydr oxi de, tetraethylanmonium
hydr oxi de, tetrabutyl amoni um hydroxi de, or tri met hyl benzyt ammoni um
hydroxi de; a tertiary am ne such as trinethyl an ne, triethylam ne,

di met hyl benzyl anmi ne, or triphenyl anine; a secondary or primary anine
havi ng an al kyl group such as a net hyl groF? or ethyl group or an aryl
group such as a 30 phenyl group or tolyl®group; ammonia; or basic salts
such as t et r anbelesbanicawidudiester may be darriedtony eitledr caititiupusiyop by thébatch

hydr oxybor at e, mb@bj: amg,xg,‘gﬁgﬂp %Hﬁéfﬁéﬁq%m@@%’in bc%aﬁc‘?m Uhe aforemeptioned . . 4 o

tetramet hyl ammoni um tetr or at e INVenei oh
t hese teaeannayhe tHb e,a)@mertmm um hydr oxi des are

particularly pref eeraﬁiplerE&ﬁnponent © dﬁ@&lﬁo Hl'é%sxmmﬂ?sltib%edhﬁé ther
i ndi vi duakly o

nt (B)
above uses: a c%ﬁ%ﬁ“ﬁg{vg'gp "'?du‘ie &B'"“sa(“érftegrf o a%?sé?'s L?F(Shyind/ or an
al kal i ne ear t meth)a¢rylataypthyh@metacrylate, propyl (meth)acrylate, butyl (tokth)agrylate,

nitr ogen- tcont g%—@&?gﬁ]n}i&‘h)hﬁgl g{ﬁﬁd’f @tv\lglheﬂl metpicﬁéﬂxgbgwnxa&mtéd%éuﬁé}!&ﬁﬁg
ENOS?\I degreg gf CﬁL deg such 3siaphydrous aleic acid and anpydrevsitaconisiagid; ek may use
a conposi ti on zxBasatirated dkfartﬁixxd\ﬁaﬁbm endd fsuéh'® mdleimide, N—h eilylthleimide,

L aI |

(0] & it Poger S mARIEL AoRRinflcifids ol JFo-SRbtophei)g ?exa&cﬁ? and it o
boric acid estspstances may enm@aéwsiuaﬂte@!en&ombmaumofmasr s¥0 ogmofe. t hi is type

f nbi nation is ta
ondlor al kel § ne é‘ﬁ‘ﬁ%"d%‘“*‘s‘ﬁfﬁé“ €) $buld prefiritfod § raft dfotmlP
and the nitrod¥ ﬂ %S hEPRS; zq Yﬂi'ﬁ&tbﬁ °‘{'B§°q°ﬁt5t'%éhea?¥ﬁi9ﬁ'e‘e @ffa rubber

10[ err] - 10[ er rgolymereetc., with ABS randamyﬁf:ﬂh%m&adl&xe[-%e ddpolyrrier), ARN Rgin fOr
each nol gsof t(?&yﬂ)?nﬁﬂﬂt%t@lﬁerﬁfgﬁﬁé}/e-ﬁ YRS gcppo‘lymer) ACS resin corrpound having the

foll ow ng gene
(acrylonitrile-polyethylene chloride-styrene copolymer), and AAS resin

(acrylonitrile-acrylic elastomeric polymer-styrene copolymer) being particularly
preferable.
There are no particular limitations on the composition ratio of the various
20 components making up component (C), and various components which are suitable for
application are blended in. Moreover, there are also no particular restrictions on the
“method of manufacturing the copolymer of component (C), and any commonly-known
method, such as block polymerization, solution polymerization, block suspension
polymerization, suspension polymerization, or emulsion polymerization, may be used.
25 Moreover, individually copolymerized resins may also be obtained by blending,
Component (C) should be added in the amount of 0.5-45 parts by weight, and
preferably in the amount of 1-40 parts by weight. If the amount of component (C) is
less than 1 part by weight, the effect of the present invention will not be manifested,
and if it is greater than 40 parts by welght the hardness of the molded product
30 obtained will be diminished. :

' Manufacturing of molded products by means of the polycarbonate resin
composition of the present invention may be carried out using any common molding
process, such as injection molding, extrusion molding, blow molding, or compression
molding. :

35 Moreover, in adding the aforementioned additives to the polycarbonate resin
composition of the present invention, beginning with reinforcing agents such as glass



B(OR[err][err] (OH[err] 15 where R3 is a hydrogen atom an aliphatic
hydr ocar bon group, an alicyclic hydrocarbon group, or an aronmatic
hydr.ocarbon group, and n' is an integer froml to 3, should

preferably be used as the boric-acid or boric acid .ester of (c), with
exanpl es i ncl udi ng . boric acid, trinethyl borate, triethyl borate,
tributyl borate, trihexyl borate, triheptyl ‘borate, triphenyl
borate, tritolyl borate, and trinaphthyl borate. Anong these 20
substances, triphenyl borate is preferred. Wen the boric acid or boric
acid ester of (c) is used as a canyglyst together with the

af orenmentioned (a) and (b), the anount used shoul d be .
10[ er r] - 10[ er ffibersptarbon , pretefl avhigkess, ato], ene may albe plepd intommandy-ksewh nol e
of the aromat igditives, includihgHdfs¥a¥h LAY Black, calcium carbonate, an&fifass 884ls! | ons
such as tenperature an&bfres%e used,.in the nelt 25 gﬁ_{# ri thlon
reaction may Hubricants suchasparaiinwax gr silicoge ofl antiqridants such as t PRRE.

may be used. Spsathefproefing/additives fuchas epoxygrononsers omtniazihe ahd flame cetardantd out
at a t 3 : ;!,&qgm;g | y 100-230[err]C,
with a teSrrperas?%‘}r)g@égfgd%g%[opgrg%ﬁ%&gt el nrg{ag%a?ﬁ cul ar | X pr ef er abl e.
I't shoul d be carri bupddition; pelymensshchoas Rofycarbonate, palybugylene terephthalate, of o gp| y

0-4 hours, W tda} ne @éteptithdlate pobyektfiune, fistyetlsyldnerpropidnercopolpimef, @td. atlay and
30 shoul d lybﬁg?ﬁ d oﬂ{tbli%giaconstant pressure. Next, keeping the

reaction syst &oie used n col Red pressure, the reaction tenperature is
I ncreased and EXAMPEES | on bet ween t he aromati ¢ di hydroxy conpound

and the é;(?;\r boni ¢ a&hg@‘h%& 4 giﬁ@@éﬂli‘%&g#%&hgig?%gﬁmm&ngﬁ by means of’ €act i on

bet ween e aromatiC onpound” a| C oni ¢ acj.d diester should
preferably be pragticaleeramples.ai heywardparts'cinghe pragucabexamples andicalesRIFS &Y at ur e of
35 240- 32Qf&¢nt] C. The aforenentioned reacti on between
the aromatic di h%/d xy. conpound and '
12 the cMAGIHRUSER m mpfeisptips fhe fhermoplasti regin omPasition.of the
continuously qredent inventioatindiude the followingt hod. Moreover, the reaction device
used in ??ndUCt' NOFbiFollabctaRI (), A Eblycarbonate rEﬁﬁEE:tzﬂrM'T&’(tﬁGe fimé;he tank,

t ube, or tower type. ) | es of conponent, (C). of, the
pol ycar bonat e atactyred By SeneralElggtric), @’%@ cont é"ééﬂ{%“ H%B‘Fﬂgﬁ"iﬁﬁe‘?wpﬁﬂ%

al err]-unsat urgdsagtedar boxylic acid esters such as net hyl
(ot ey ate o Rl pEIOaR (bF G- BTt cadp B8 LR RSijobltnie (HHA hame;
manufactured by Nihon G.E. Plastics K.K.), which contains 40% phenolic end groups,
20 was used.
VH1 (trade name; manufactured by Mitsubishi Rayon K.K.) was used as
polymethyl methacrylate (PMMA). In addition, Acripet (trade name; manufactured by
Mitsubishi Rayon K.K.) and Sumipex (trade name; manufactured by Sumitomo
Kagaku KK) may be used. .
25 UXO050 (trade name; manufactured by Ube Saikon K.K.) was used as
acrylonitrile-butadiene-styrene copolymer (ABS) resin.
The MMA-butyl acrylate copolymer EX1.2311 (trade name; manufactured by
Kureha Kagaku K.K.) was also used.
Melt kneading of the various raw materials such as polycarbonate and PMMA
30 was carried out using a 30 mm twin screw extruder manufactured by Toshiba Kikai
K.K. The extrusion conditions were set at a screw revolution speed of 150 rpm and 2
barrel temperature of 260°C, and pellets were manufactured.
In order to confirm the physical properties of the resin composition obtained in
this manner, the following tests were carried out. In carrying out testing according to
35 ASTM standards, the test pieces were prepared using an 80 t injection molding
machine manufactured by Toyo Kikai Kinzoku K K., with a barrel temperature of



2-efhy| (meth)acrylate, and 2-ethyl hexyl nethacrylate; a[err]-unsaturated

di car boxylic aci d anhydrides such as anhydrous naleic acid and
anhydroeus itaconic acid; and a, B-unsat urat ed di carboxi m de
conmpounds such as nal ei m de, N-nethyl mal ei m de, 10 N- et hyl mal ei m de,

N- phenyl mal ei m de, or N-o-chl orophenyl mal ei m de, and these
subst ances may be used individually or in conbinations of one or two or

nor e. The copol yner of conponent (C) should preferably be a
graft copol yner ‘produced by graft copol ynerization with other
conponents in the presence of a rubber pol ymer, etc., wth ABS

resin (acrylonitril e-butadi ene-styrene copftynmer), AES resin 15

(acrylonitril Qsédd‘ilﬁoei‘ﬁ:bﬁft@ﬁ?h&ﬂﬁeéwéﬁ?e copol yrer), ACS resin
(acrylonitrile-polyethylene chloride-styrene copolyner), and AAS resin

) .
(acryl oni tril e-acryhg eomposkion fatiq for tha qamnposiion abd thedess sesyheare shewn ip
particul arly Tables1 angpRef erabl e. There are no particul ar
limtations on the conposition ratio of the various 20 conmponent s maki ng
up conponent (C), and various conponents which are suitable for
application are blended in. Mreover, there are also no particul ar
restrictions on the nmet hod of manufacturing the copol yner of
conponent (C), and any conmonl y-known met hod, such as bl ock
pol yneri zation, solution polynerization, block suspension
_polyneri zation, suspension polynerization, or enulsion polynerization, may

be used. 25 Mor eover, individually copolynerized resins may al so be
obt ai ned by bl endi ng. Conponent (C) should be added in the
anmount of 0.5-45 parts by weight, and preferably in the anmount of
1-40 parts by weight. If the anbunt of conponent (C) is | ess than 1
part by weight, the effect of the present invention will not be nanifested,
and if it is greater than 40 parts by weight, the hardness of the nol ded:
product 30 obtained will be dimnished. Manuf act uri ng of
nol ded products by nmeans of the polycarbonate resin conposition of

the present invention nmay be carried out using any common nol di ng

process, such as injection nolding, extrusion nolding, blow nolding, or
conpression . nmol di ng. 35 Mor eover, in adding the

af orementi oned additives to the polycarbonate resin conposition of
the present invention, beginning with reinforcing agents such as gl ass



-13- fi bers, carbon fibers, netal whiskers, etc., one may al so bl end

i n commonl y- known additives, including fillers such as carbon bl ack,
cal cium carbonate, and gl ass beads, | ubricants such as paraffin wax
or 'silicone oil, antioxidants such as binder phenol, weat her pr oofi ng

addi tives such as epoxy nononers or triazine, and flanme retardants 5

such as hal ogen-type or phosphoric acid-type flanme retardants.

I n addition, polyners such as pol ycarbonate, polybutyl ene terephthalate,
polyethylene terepht hal ate, pol yethylene, polyethyl ene-propyl ene copol yner,
etc., may al so be used in conblnat f EXAMPLES 10

The follomjng is a further explanation of he present invention by neans of
practical exanples. The word "parts” inTablke lpractical exanples indicates

parts by Wei @8fhparative table o ical Blatpid ahg U8 heJEnting the
t hernopl astic € ide
the follow ng. {15 For pol yicarbonate (1), {the pol ycarbonatejresin
Lexan 141[err] [(trade nane; rePricticdl exampléyy | CEomipatisonl exainbies )

whi ch contains|l ess than 1% phenoli c |end gr oups was used.

For polycarbonate (40), | owterm nal -|ca ed LX %ol y¢ar bbnate (trédade nane;
manuf actured by Nihon GE Plastics K K. ), which cofptai ns 40% phenol i end
groups, 20 was used. VH (trade mane; nmanufactured| by
M t subi shi. Ray¢ Q{o or%t ! ed as pol ynmet hyl met hacryl ate (PMVA).
In addition, Agr 6’& g ame; marufactured by M t subi shi Rayon
K. K.) ;and Sum pexp@ade name; manufdctured by Sum fongg skagakp

K. K) may be uged. 25 UX030 (trade nane; |manuf actured by Upe
Sai kon K K.) was #&d0kxs acryl of@tril e- SHut adli ene- st yrene copo| yner

(ABS) resin. The MVA- Qut acryly opgql.ymer 3 11
(trade nane; Wﬁinu?z% ed by Ku%éha Kag' ku Kgf) was al ?g used.
Mel t kneadi ng ¢f tABS various raw matgri aps suchgas pol ygar bonat ggand PMVA
30 was carrijed out using a 30 mMm tjwi n screw extryder manufactured py
Toshi ba Ki kai KK—FHhe—ext+ug-onr—conrdt+onrstwere—set—ata-screw
revol uti on spe¢d of 150 rpm and a barrel tell'r'perature of 260[efr]C,
and pel | et s wef Evalnatidraebultsed. In ordger to confirmthe
physi cal propegti the resin conposition obtaingd in this
manner, the fo Io&iﬂgi’?ﬁe’é‘l@cﬂfﬁemarrl ed out. In cafrying out testing
according to 3% kgomfem st andards, tHe B&st pi &2es \wer e preparedlusi ng an
80 t injection chi e manufactured|by Toyo Ki kai Ki ngoku
M?’é‘?enp%%ca sty

K.K, with ab ure 110 127 62 . 84
Weld line elongation % 83 9.5 5.6 59
NII, RT, kgem/cm 46 50 40 ' 45

NII, -30°C kgem/cm 13.5 27 8.0 9.5



-14- 260C and a nold tenperature of 60C. The conposition ratio for
the conposition-and the test results are shown in Tables 1 and 2.

-15- . . : Tabl e | Conpar ative tabl e of
practi cal exanpl es and conparative exanpl es

Practical exanples Conparison exanples

2 1 2 Conponents (parts) PC (1)

60 : 57 PC (40) : 60 57 PMVA

30 25 30 25  ABS ' 10
18 10 18 Eval uation respylts

Moreover, as the action of the impact-resistance-improving agent used in this
polymer blend produces favorable compatibility between the PC (40) phase and the
PMMA phase, the breaking energy of the PC (40/PMMA blend is also high. This
blend provides an effect superior to conventional products in impact strength, fracture

5 energy, and elongation of the weld line.
: _ Table2
Comparative table of practical examples and comparison examples
Practical examples | Comparative examples
3 4 3 4
| Components (parts)
- PC() | 60 57
PC (40) 60 57 '
. PMMA 30 25 30 25
ABS 10 18 10 18
Evaluation results
Weld line impact strength _ :
kgem/cm 50 - 62 11 15
Weld line fracture energy
- kgf-cm 9 - 105 48 57
Weld Tine elongation % 6.5 7.0 5.0 5.1
NII, RT, kgcm/cm 52 63 46 55
NII, -30°C kgecm/cm 14.5 30.5 8.4 12.8




Vel d line inpact strength kgcm /cm - 55 62

9 11 Weld line fracture energy kgf-cm. '

110 . 127 62 84 \Weld line elongation % 8.3

9.5 5.6 5.9 NI I, RT, kgcmicm 46 50

40 45 NI, -30[err]C kgcnicm 13.5 27 : 8.0
9.5 - 16-

Moreover, as the action of the inpact-resistance-inproving agent used in
this pol ymer bl end produces favorable conpatibility between the PC
(40) phase and the PMVA phase, the F) eaki ng energy of the PC (40/ PMVA
blend is also high. This bl end provitdes an effect superior to

conventional produThePMMA blRadéd iffo the pblpcarboratd ki cbmposifitieofite prddent

el ongati on of .t he.we | i n . - . . . Table
: i s o raneing IV by, 204 malded pipse obiained iR IP s on
exanpl es resin composition show improved weather resistance compared ite apnvsrtionsl es
Conparative eypsticS Accordin&l) , it can be used to produce molded products which aré suitable 4

3 4 . nponent s, Sgarﬁt_a%z .. PC_é 12u )

60 5  gfor outdoor applicatipns suglygs window es and interior and ggerior automobyjle

PMVA furnishings. 30 25 _ 30 25

ABS

Eval uation resul t sMorgc?ver, the 1mp&& resistance uﬁgrovmg agent 1mﬂ51%ves the compatjft%l.:ty of
the low-terminal-capped polycarbonate PC (40) with other polymers, it displays
favorable mechanical properties, and it can be expected to be used in a wide variety of

10 applications.



Wl d line inpact strength kgcm cm 50
62 11 - 15 V\éldllnefracturr\\

e
kgf - cm 96 105 | w |
Wl d |ine el ongation % 6.5 7.0 . Mﬂ -
NI I, RT, kgcmicm 52 63 55 L " s .

NIl -30[err]C kgcm cm 14.5 30.5 8.4 12.8
-17- The PMVA bl ended into the pol ycarbonate resin
conposition of the present i nventi on shows outstanding U
stability, and nol ded products obtained usjng this _ resin

conposi tion show i nproved weat her resi st alke conpared to conventi onal

products. ACC[N’WECLAIMS can be used to produce nol ded products which are

sui tabl e td | i cations such as frames and.interior
oo B9iycarbORbte el B RpSHAN comprisng (A) S-S0 Pag by R Of e

d t t
?Rpagi(_ (ragrals ?;tp?!lljy(gxethybmhmg!a&gmﬁ) 70R30 parschyt weight wfipalycirbbndty obthined by t he
| ow term nal - ﬁ&g:r:&%%ﬁ of&l‘ﬁfo&af’gd(h?ﬁ) E&p@%ﬁd@a&l&%‘m@é&d &lgﬂéﬁﬂ' ays:

f avor abl e mac roperties
wi de vari et y c h the equgglque(;a@q) ga/gn) of phenollc end groups (I) and non-phenolig end

groups (II) is 1/19 or above, and (C) 1-40 parts by weight of an impact-resistance-

improving agent.
2. The polycarbonate resin composition of Claim 1, wherein said phenolic end
group (1) has the formula (I):
OH
Rl
@D g

* and said non-phenolic end group (II) has the formula (II):

R2
%"ﬁ”'@/
(o)

wherein R' and R? indicate individual hydrogen atoms or, straight-chain or branched-
chain, non-substituted or halogen-substituted alkyl groups which have 20 or fewer
carbon atoms. :

3. The polycarbonate resin composition of Claim 1 wherein said impact-

(1)

resistance-improving agent is acrylonitrile-butadiene-styrene resin.
4. The polycarbonate resin composition of Claim 1, wherein said impact-
resistance-improving agent is an acrylic impact-resistance-improving agent.



-18- I N THE CLAI M5 1. A polycarbonate resin conposition conprising
(A) 5-50 parts by weight of poly(nethyl nethacrylate), (B) 70-30 parts by
wei ght of pol ycarbonate obtained by nelt polynerization of an aromatic

di hydr oxy conpound and a carbonic acid diester in which the equival ence
ratio (1)/(1l) of phenolic end groups (1) and non-phenolic end groups (I1)
is 1/19 or above, and (C) 1-40 parts by wei ghtl®f an inpact-resistance-

i nprovi ng agent. 2. The. pol ycarbonate resin conposition of Claim]1,
wherein said phenolic end group (I) has the fornula (1):

OH [err] and said non-phg%gf'fc@éﬁbmwpaém dawpéderionmul a (11):

R2 ~ wherein Rerr] and rogen atons or,
strai ght-chain or branched- chain, non-substituted or hal ogen-substituted
al kyl groups which have 20 or fewer car ABSTRAQCY. 3. The pol ycarbonate

2gent i s Boryl ontt PP BlL & HEOANc Rl plbSRAE il SRR S RRRE N0 |
resin conposi t i passible toiachieverhigheampatibilityaand quisianding lowstemperatuse impacbyi ng
agent is an acrpgkistande BAGEnsilE SloAgaAdAC- | MProvi ng agent.
A polycarbonate resin composition containing (A) 5-50 parts by weight of
5 poly(methyl methacrylate), (B) 70-30 parts by weight of polycarbonate obtained by

melt polymherization of an aromatic dihydroxy compouhd and a carbonic acid diester in

which the equivalence ratio (I)/(II) of phenolic end groups (I) and non-phenolic end

groups (II) is 1/19 or above, and (C) 1-40 parts by weight of an

impact-resistance-improving agent.



