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SPECIFICATION 

 

POLYCARBONATE RESIN COMPOSITION 

 

TECHNICAL FIELD 

[0001] 

 The present invention relates to a polycarbonate r esin 

composition. 

 

BACKGROUND ART 

[0002] 

 A polycarbonate-polyorganosiloxane copolymer (here inafter 

sometimes referred to as "PC-POS") has been attract ing attention 

because of its excellent properties such as high im pact resistance, 

chemical resistance, and flame retardancy.  Accordi ngly, a 

polycarbonate resin composition containing the PC-P OS has been 

expected to be widely utilized in various fields su ch as the field 

of electrical and electronic equipment, and the fie ld of automobiles.  

In particular, the utilization of the polycarbonate  resin 

composition containing the PC-POS in housings for a  cellular phone, 

a mobile personal computer, a digital camera, a vid eo camera, an 

electric tool, and the like, and in other commoditi es has been 

expanding. 

[0003] 

 In the polycarbonate resin composition containing the PC-POS, 

investigations have been made on further improvemen ts in impact 

resistance and flame retardancy thereof, and the im partment of any 

other characteristic, such as flowability, thereto.   For example, 

in each of Patent Documents 1 and 2, there is a dis closure of a 

thermoplastic resin composition that contains a pre determined amount 

of each of a polycarbonate resin, an acrylonitrile- styrene copolymer 

(hereinafter sometimes referred to as "AS") or an 

acrylonitrile-butadiene-styrene copolymer (hereinaf ter sometimes 

referred to as "ABS"), a polysiloxane-polycarbonate  copolymer, and 

a phosphorus-containing flame retardant, and that i s improved in 
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flowability and flame retardancy substantially with out the 

deterioration of its impact strength. 

 In each of Patent Documents 3 and 4, as a polycarb onate resin 

composition that satisfies moldability, impact resi stance, and 

rigidity while maintaining excellent flame retardan cy, and that 

can be molded into a molded body excellent in therm al stability, 

there is a disclosure of a polycarbonate resin comp osition containing, 

for example, a polycarbonate resin, a styrene-based  resin, and a 

polycarbonate-polyorganosiloxane copolymer and/or a  functional 

group-containing silicone compound. 

 In addition, in Patent Document 5, there is a disc losure of 

a polycarbonate resin composition that contains a p olycarbonate 

and/or a copolyester carbonate having an aliphatic segment, an 

ABS-based resin and/or an acrylonitrile-styrene (SA N) resin, a 

phosphate-based compound, and a polysiloxane-polyca rbonate block 

copolymer, and that has excellent flame retardancy even when molded 

into a thin shape. 

 

CITATION LIST 

PATENT DOCUMENT 

[0004] 

[Patent Document 1] JP 2006-52401 A 

[Patent Document 2] JP 2008-516013 A 

[Patent Document 3] JP 2000-191898 A 

[Patent Document 4] JP 2001-55500 A 

[Patent Document 5] JP 04-285655 A 

 

SUMMARY OF THE INVENTION 

TECHNICAL PROBLEM 

[0005] 

 A polycarbonate resin composition that can be mold ed into a 

thin-walled and large-sized molded body is required  to have high 

flowability comparable to that of an ABS resin.  Ho wever, when an 

attempt is made to improve the flowability of a pol ycarbonate resin 

composition containing a PC-POS, its impact strengt h tends to reduce, 
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and hence it has heretofore been difficult to achie ve both the 

flowability and the impact strength at high levels.  

 Further, the addition of the ABS resin, an AS resi n, or the 

like to the polycarbonate resin composition for imp rovements in 

flowability and impact resistance thereof involves a problem in 

that its flame retardancy reduces. 

[0006] 

 An object of the present invention is to provide a  polycarbonate 

resin composition that is excellent in flowability and flame 

retardancy, and can provide a molded body having a high impact 

strength. 

 

SOLUTION TO PROBLEM 

[0007] 

 The inventors of the present invention have made e xtensive 

investigations, and as a result, have found that in  a polycarbonate 

resin composition containing a PC-POS and a specifi c copolymer, 

the problems can be solved by setting each of the c ontent of a POS 

block moiety in the resin composition and the conte nt of a 

copolymerized component in the copolymer within a s pecific range.  

Thus, the inventors have completed the present inve ntion. 

 That is, the present invention relates to the foll owing items 

[1] to [13]. 

[0008] 

 [1] A polycarbonate resin composition, comprising:  

 a polycarbonate resin (A) containing a 

polycarbonate-polyorganosiloxane copolymer (A-1) ha ving a 

polycarbonate block comprising a repeating unit rep resented by the 

general formula (I) and a polyorganosiloxane block comprising a 

repeating unit represented by the general formula ( II); 

 a copolymer (B) having constituent units derived f rom 

acrylonitrile and styrene, and being free of a cons tituent unit 

derived from methyl methacrylate; and 

 a copolymer (C) having constituent units derived f rom butadiene 

and methyl methacrylate, 
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 in which a content of the polyorganosiloxane block  moiety in 

the entire resin composition is from 0.50 mass% to 10 mass%, and 

a content of the constituent unit derived from buta diene in the 

entire resin composition is from 3 mass% to 10 mass %: 

[0009] 

 

[0010] 

 wherein R 1 and R 2 each independently represent a halogen atom, 

an alkyl group having 1 to 6 carbon atoms, or an al koxy group having 

1 to 6 carbon atoms, X represents a single bond, an  alkylene group 

having 1 to 8 carbon atoms, an alkylidene group hav ing 2 to 8 carbon 

atoms, a cycloalkylene group having 5 to 15 carbon atoms, a 

cycloalkylidene group having 5 to 15 carbon atoms, a fluorenediyl 

group, an arylalkylene group having 7 to 15 carbon atoms, an 

arylalkylidene group having 7 to 15 carbon atoms, - S-, -SO-, -SO 2-, 

-O-, or -CO-, R 3 and R 4 each independently represent a hydrogen atom, 

a halogen atom, an alkyl group having 1 to 6 carbon  atoms, an alkoxy 

group having 1 to 6 carbon atoms, or an aryl group having 6 to 12 

carbon atoms, a and b each independently represent an integer of 

from 0 to 4, and n represents an average number of repetitions. 

 [2] The polycarbonate resin composition according to Item [1], 

wherein a content of the polyorganosiloxane block m oiety in the 

polycarbonate resin (A) is from 0.75 mass% to 15 ma ss%. 

 [3] The polycarbonate resin composition according to Item [1] 

or [2], wherein the component (B) contains an 

acrylonitrile-butadiene-styrene terpolymer (B-1). 

 [4] The polycarbonate resin composition according to Item [3], 

wherein the component (B) further contains an acryl onitrile-styrene 
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bipolymer (B-2). 

 [5] The polycarbonate resin composition according to any one 

of Items [1] to [4], wherein the component (C) cont ains one or more 

selected from a methyl methacrylate-butadiene-styre ne terpolymer 

and a methyl methacrylate-butadiene bipolymer. 

 [6] The polycarbonate resin composition according to Item [4] 

or [5], wherein a content of the component (B-1) is  from 8 parts 

by mass to 100 parts by mass, a content of the comp onent (B-2) is 

25 parts by mass or less, and a content of the comp onent (C) is 

from 0.5 part by mass to 8 parts by mass with respe ct to 100 parts 

by mass of the component (A). 

 [7] The polycarbonate resin composition according to any one 

of Items [3] to [6], wherein a content of the const ituent unit derived 

from butadiene in the component (B-1) is from 8 mas s% to 75 mass%. 

 [8] The polycarbonate resin composition according to any one 

of Items [4] to [7], wherein a melt volume rate (MV R) of the component 

(B-2) measured at a temperature of 200°C and a load  of 10 kgf is 

from 3 cm 3/10 min to 150 cm 3/10 min. 

 [9] The polycarbonate resin composition according to any one 

of Items [1] to [8], further comprising a flame ret ardant (D). 

 [10] The polycarbonate resin composition according  to Item 

[9], wherein the component (D) comprises a phosphor us-based flame 

retardant. 

 [11] The polycarbonate resin composition according  to Item 

[10], wherein the phosphorus-based flame retardant comprises a 

condensed phosphate. 

 [12] The polycarbonate resin composition according  to any one 

of Items [9] to [11], wherein a content of the reta rdant (D) is 

from 10 parts by mass to 40 parts by mass with resp ect to 100 parts 

by mass of the component (A). 

 [13] A molded body, comprising the polycarbonate r esin 

composition of any one of Items [1] to [12]. 

 

ADVANTAGEOUS EFFECTS OF INVENTION 

[0011] 
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 According to the present invention, it is possible  to provide 

the polycarbonate resin composition that is excelle nt in flowability 

and flame retardancy, and can provide a molded body  having a high 

impact strength. 

 

DESCRIPTION OF EMBODIMENTS 

[0012] 

[Polycarbonate Resin Composition] 

 A polycarbonate resin composition of the present i nvention 

comprises: a polycarbonate resin (A) containing a 

polycarbonate-polyorganosiloxane copolymer (A-1) ha ving a 

polycarbonate block comprising a repeating unit rep resented by the 

general formula (I) and a polyorganosiloxane block comprising a 

repeating unit represented by the general formula ( II); a copolymer 

(B) having constituent units derived from acrylonit rile and styrene, 

and being free of a constituent unit derived from m ethyl methacrylate; 

and a copolymer (C) having constituent units derive d from butadiene 

and methyl methacrylate, in which a content of the polyorganosiloxane 

block moiety in the entire resin composition is fro m 0.50 mass% 

to 10 mass%, and a content of the constituent unit derived from 

butadiene in the entire resin composition is from 3  mass% to 10 

mass%: 

[0013] 

 

[0014] 

 wherein R 1 and R 2 each independently represent a halogen atom, 

an alkyl group having 1 to 6 carbon atoms, or an al koxy group having 

1 to 6 carbon atoms, X represents a single bond, an  alkylene group 
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having 1 to 8 carbon atoms, an alkylidene group hav ing 2 to 8 carbon 

atoms, a cycloalkylene group having 5 to 15 carbon atoms, a 

cycloalkylidene group having 5 to 15 carbon atoms, a fluorenediyl 

group, an arylalkylene group having 7 to 15 carbon atoms, an 

arylalkylidene group having 7 to 15 carbon atoms, - S-, -SO-, -SO 2-, 

-O-, or -CO-, R 3 and R 4 each independently represent a hydrogen atom, 

a halogen atom, an alkyl group having 1 to 6 carbon  atoms, an alkoxy 

group having 1 to 6 carbon atoms, or an aryl group having 6 to 12 

carbon atoms, a and b each independently represent an integer of 

from 0 to 4, and n represents an average number of repetitions.] 

[0015] 

[Polycarbonate Resin (A)] 

 The polycarbonate resin (A) (hereinafter sometimes  referred 

to as "component (A)") to be used in the present in vention contains 

the polycarbonate-polyorganosiloxane copolymer (A-1 ) (hereinafter 

sometimes referred to as "PC-POS (A-1)" or "compone nt (A-1)").  As 

described later, an aromatic polycarbonate resin (A -2) except the 

component (A-1) may be incorporated as the componen t (A) to the 

extent that the effects of the present invention ar e not impaired. 

[0016] 

<Polycarbonate-polyorganosiloxane Copolymer (A-1)> 

 The PC-POS (A-1) is a polycarbonate-polyorganosilo xane 

copolymer having a polycarbonate block formed of a repeating unit 

represented by the general formula (I) and a polyor ganosiloxane 

block containing a repeating unit represented by th e general formula 

(II). 

[0017] 
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O X O C

O
(R1)a (R2)b

( I )

Si

R3

R4

O
n

( II )

 

[0018] 

 wherein R 1 and R 2 each independently represent a halogen atom, 

an alkyl group having 1 to 6 carbon atoms, or an al koxy group having 

1 to 6 carbon atoms, X represents a single bond, an  alkylene group 

having 1 to 8 carbon atoms, an alkylidene group hav ing 2 to 8 carbon 

atoms, a cycloalkylene group having 5 to 15 carbon atoms, a 

cycloalkylidene group having 5 to 15 carbon atoms, a fluorenediyl 

group, an arylalkylene group having 7 to 15 carbon atoms, an 

arylalkylidene group having 7 to 15 carbon atoms, - S-, -SO-, -SO 2-, 

-O-, or -CO-, R 3 and R 4 each independently represent a hydrogen atom, 

a halogen atom, an alkyl group having 1 to 6 carbon  atoms, an alkoxy 

group having 1 to 6 carbon atoms, or an aryl group having 6 to 12 

carbon atoms, a and b each independently represent an integer of 

from 0 to 4, and n represents an average number of repetitions.] 

 One of the PC-POS (A-1) may be used alone, or two or more thereof 

may be used in combination.  In addition, the numbe r of kinds of 

the repeating units each represented by the general  formula (I) 

in the PC-POS (A-1) may be only one, or may be two or more.  The 

same holds true for the repeating unit represented by the general 

formula (II) in the PC-POS (A-1). 

[0019] 

 Examples of the halogen atom that R 1 and R 2 in the general 

formula (I) each independently represent include a fluorine atom, 

a chlorine atom, a bromine atom, and an iodine atom . 

 Examples of the alkyl group that R 1 and R 2 each independently 

represent include a methyl group, an ethyl group, a  n-propyl group, 
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an isopropyl group, various butyl groups ("various"  means that a 

linear group and any branched group are included, a nd the same shall 

apply hereinafter), various pentyl groups, and vari ous hexyl groups.  

An example of the alkoxy group that R 1 and R 2 each independently 

represent is an alkoxy group whose alkyl group moie ty is the alkyl 

group described above. 

 R 1 and R 2 each preferably represent an alkyl group having 1 

to 4 carbon atoms or an alkoxy group having 1 to 4 carbon atoms. 

 Examples of the alkylene group represented by X in clude a 

methylene group, an ethylene group, a trimethylene group, a 

tetramethylene group, and a hexamethylene group, an d an alkylene 

group having 1 to 5 carbon atoms is preferred.  Exa mples of the 

alkylidene group represented by X include an ethyli dene group and 

an isopropylidene group.  The cycloalkylene group r epresented by 

X is preferably a cycloalkylene group having 5 to 1 0 carbon atoms, 

and examples thereof include a cyclopentanediyl gro up, a 

cyclohexanediyl group, and a cyclooctanediyl group.   Examples of 

the cycloalkylidene group represented by X include a cyclohexylidene 

group, a 3,5,5-trimethylcyclohexylidene group, and a 

2-adamantylidene group, a cycloalkylidene group hav ing 5 to 10 carbon 

atoms is preferred, and a cycloalkylidene group hav ing 5 to 8 carbon 

atoms is more preferred.  As an aryl moiety of the arylalkylene group 

represented by X, there are given, for example, ary l groups each 

having 6 to 14 ring-forming carbon atoms, such as a  phenyl group, 

a naphthyl group, a biphenyl group, and an anthryl group.  As an 

aryl moiety of the arylalkylidene group represented  by X, there 

are given, for example, aryl groups each having 6 t o 14 ring-forming 

carbon atoms, such as a phenyl group, a naphthyl gr oup, a biphenyl 

group, and an anthryl group. 

 a and b each independently represent an integer of  from 0 to 

4, preferably from 0 to 2, more preferably 0 or 1. 

[0020] 

 Examples of the halogen atom that R 3 and R 4 in the general 

formula (II) each independently represent include a  fluorine atom, 

a chlorine atom, a bromine atom, and an iodine atom .  Examples of 
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the alkyl group or alkoxy group that R 3 and R 4 each independently 

represent include the same examples as those in the  case of R 1 and 

R2.  Examples of the aryl group that R 3 and R 4 each independently 

represent include a phenyl group and a naphthyl gro up. 

 R 3 and R 4 each preferably represent a hydrogen atom, an alky l 

group having 1 to 6 carbon atoms, an alkoxy group h aving 1 to 6 

carbon atoms, or an aryl group having 6 to 12 carbo n atoms, and 

each more preferably represent a methyl group. 

[0021] 

 In the general formula (II), n represents an avera ge number 

of repetitions, and represents an integer of prefer ably from 30 

to 500, more preferably from 30 to 150, still more preferably from 

30 to 120.  When the average number n of repetition s is 30 or more, 

the impact resistance of the resin composition is s ufficient.  When 

the average number n of repetitions is 500 or less,  the following 

situation is easily avoided: handling at the time o f the production 

of the copolymer becomes difficult owing to an exce ssive increase 

in viscosity of the raw material POS. 

[0022] 

 The structure of the polyorganosiloxane block cont aining a 

repeating structure represented by the general form ula (II) is 

preferably a structure represented by the general f ormula (II ′). 

[0023] 

Y Si

R3

R4

O Si

R5

R6

Y C

O

n

( II' )

 

[0024] 

 In the formula (II'), R 3 to R 6 each independently represent 

a hydrogen atom, a halogen atom, an alkyl group hav ing 1 to 6 carbon 

atoms, an alkoxy group having 1 to 6 carbon atoms, or an aryl group 

having 6 to 12 carbon atoms, Y represents a single bond, or a divalent 

organic residue containing -C(=O)-, an aliphatic gr oup, or an 

aromatic group, and n represents an average number of repetitions. 

 R 3 to R 6 each preferably represent a hydrogen atom, an alky l 
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group having 1 to 6 carbon atoms, an alkoxy group h aving 1 to 6 

carbon atoms, or an aryl group having 6 to 12 carbo n atoms.  Y 

preferably represents a residue of a phenol-based c ompound having 

an alkyl group, and more preferably represents an o rganic residue 

derived from allylphenol or an organic residue deri ved from eugenol. 

 In addition, it is also preferred that the structu re of the 

polyorganosiloxane block containing a repeating str ucture 

represented by the general formula (II) be a struct ure represented 

by the following formula (II"). 

[0025] 

 

[0026] 

 In the formula (II"), R 3 to R 6 and Y are identical to those 

in the general formula (II'), and preferred example s thereof are 

also the same as those in the formula.  The sum of p and q equals 

n.  Each of p and q preferably equals n/2. 

 m represents 0 or 1. 

 Z' represents a single bond, -R 7O-, -R 7COO-, -R 7NH-, -COO-, 

or -S-, and the R 7 represents a linear, branched, or cyclic alkylene 

group, an aryl-substituted alkylene group that may have an alkoxy 

group on an aromatic ring thereof, an arylene group , or a diarylene 

group.  Specific examples of the R 7 are described later. 

 In addition, β represents a divalent group derived from a 

diisocyanate compound, a divalent group derived fro m a dicarboxylic 

acid, or a divalent group derived from a dicarboxyl ic acid halide.  

Specific examples of the divalent group derived fro m a diisocyanate 

compound, the divalent group derived from a dicarbo xylic acid, and 

the divalent group derived from a dicarboxylic acid  halide are 

described later. 

[0027] 

 The content of the polyorganosiloxane block moiety  containing 

the repeating unit represented by the general formu la (II) in the 
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PC-POS (A-1) is preferably from 2.0 mass% to 15 mas s%, more preferably 

from 3.0 mass% to 8.5 mass%, still more preferably from 3.2 mass% 

to 7.5 mass%.  When the content is 2.0 mass% or mor e, the impact 

resistance of the resin composition to be obtained becomes more 

satisfactory.  In addition, when the content is 15 mass% or less, 

handleability at the time of the production of the PC-POS (A-1) 

becomes easier.  The content of the polyorganosilox ane block moiety 

in the component (A-1) can be calculated by nuclear  magnetic resonance 

(NMR). 

[0028] 

 The viscosity-average molecular weight (Mv) of the  PC-POS (A-1) 

is preferably from 10,000 to 25,000, more preferabl y from 12,000 

to 23,000.  When the viscosity-average molecular we ight of the 

component (A-1) falls within the range, it is easy to balance the 

flowability with impact resistance of the resin com position. 

 In the present invention, the viscosity-average mo lecular 

weight (Mv) is a value calculated from Schnell's eq uation ([ η] = 

1.23×10 -5 ×Mv0.83 ) by measuring the limiting viscosity [ η] of a 

methylene chloride solution at 20°C with an Ubbeloh de-type viscosity 

tube. 

[0029] 

 A method of producing the PC-POS (A-1) is not part icularly 

limited, and the PC-POS can be easily produced with  reference to 

a known production method for a PC-POS, e.g., a met hod described 

in JP 2010-241943 A. 

 Specifically, the PC-POS can be produced by: disso lving an 

aromatic polycarbonate oligomer produced in advance  and a 

polyorganosiloxane having a reactive group at a ter minal thereof 

(such as a polyorganosiloxane represented by the fo llowing general 

formula (2) or (3)) in a water-insoluble organic so lvent (such as 

methylene chloride); adding an aqueous solution of a dihydric phenol 

represented by the following general formula (1) (s uch as bisphenol 

A) in an aqueous solution of alkaline compound (suc h as aqueous 

sodium hydroxide) to the solution; and subjecting t he mixture to 

an interfacial polycondensation reaction, in the pr esence of 
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polymerization catalyst such as a tertiary amine (s uch as 

triethylamine) or a quaternary ammonium salt (such as 

trimethylbenzylammonium chloride), and a molecular weight modifier 

(terminal stopper) (a monohydric phenol such as p- t-butylphenol).  

The content of the polyorganosiloxane block moiety containing the 

repeating unit represented by the general formula ( II) in the PC-POS 

(A-1) component can be adjusted by, for example, ad justing the usage 

amount of the polyorganosiloxane. 

 After the interfacial polycondensation reaction, t he 

resultant is appropriately left at rest to be separ ated into an 

aqueous phase and a water-insoluble organic solvent  phase 

[separating step], the water-insoluble organic solv ent phase is 

washed (preferably washed with a basic aqueous solu tion, an acidic 

aqueous solution, and water in the stated order) [w ashing step], 

and the resultant organic phase is concentrated [co ncentrating step], 

pulverized [pulverizing step], and dried [drying st ep].  Thus, the 

PC-POS can be obtained.  The content of the polyorg anosiloxane block 

moiety in the component (A) can be adjusted by adju sting a usage 

ratio between the PC-POS (A-1) component whose poly organosiloxane 

block content has been adjusted and the polycarbona te resin (A) 

formed of the aromatic polycarbonate resin (A-2) ex cept the component 

(A-1). 

[0030] 

 In addition, the PC-POS can be produced by copolym erizing a 

dihydric phenol represented by the following genera l formula (1), 

a polyorganosiloxane represented by the following g eneral formula 

(2), and phosgene, a carbonate, or a chloroformate.  

[0031] 

(1)

(2)

HO X OH

(R1)a (R2)b

Y' Si

R3

R4

O Si

R5

R6

Y' (O)m(O)mZ

n

Z
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[0032] 

 Here, in the general formula (1), R 1 and R 2, X, a, and b are 

the same as those in the general formula (I), and i n the general 

formula (2), R 3 to R 6 are the same as those in the general formula 

(II'), n is the same as that in the general formula  (II), and Y' 

is the same as Y in the general formula (II'). 

 m represents 0 or 1, Z represents a halogen atom, -R 7OH, -R 7COOH, 

-R 7NH2, -R 7NHR8, -COOH, or -SH, R 7 represents a linear, branched, 

or cyclic alkylene group, an aryl-substituted alkyl ene group that 

may have an alkoxy group on an aromatic ring thereo f, an arylene 

group, or a diarylene group, and R 8 represents an alkyl group, an 

alkenyl group, an aryl group, an aralkyl group, or an alkoxy group. 

 The diarylene group refers to a group obtained by linking two 

arylene groups directly or through a divalent organ ic group, and 

is specifically a group having a structure represen ted by -Ar 1-W-Ar 2-.  

Here, Ar 1 and Ar 2 each represent an arylene group, and W represents 

a single bond or a divalent organic group.  Specifi c examples and 

suitable examples of W are the same as those of X i n the general 

formula (I). 

 An example of the linear or branched alkylene grou p represented 

by R 7 is an alkylene group having 1 to 8 carbon atoms, p referably 

1 to 5 carbon atoms.  An example of the cyclic alky lene group is 

a cycloalkylene group having 5 to 15 carbon atoms, preferably 5 

to 10 carbon atoms.  An example of the alkylene moi ety of the 

aryl-substituted alkylene group represented by R 7 is an alkylene 

group having 1 to 8 carbon atoms, preferably 1 to 5  carbon atoms.  

Examples of the aryl moiety of the aryl-substituted  alkylene group 

represented by R 7 include aryl groups each having 6 to 14 ring-formi ng 

carbon atoms, such as a phenyl group, a naphthyl gr oup, a biphenyl 

group, and an anthryl group.  Examples of the aryle ne group 

represented by any one of R 7, Ar 1, and Ar 2 include arylene groups 

each having 6 to 14 ring-forming carbon atoms, such  as a phenylene 

group, a naphthylene group, a biphenylene group, an d an anthrylene 

group. 

 Y' preferably represents a single bond, or a dival ent organic 
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residue containing -C(=O)-, an aliphatic group, or an aromatic group, 

and being bonded to Si and O or to Si and Z.  R 3 to R 6 each preferably 

represent a hydrogen atom, an alkyl group having 1 to 6 carbon atoms, 

an alkoxy group having 1 to 6 carbon atoms, or an a ryl group having 

6 to 12 carbon atoms.  n is the same as that in the  foregoing, and 

m represents 0 or 1. 

 Z preferably represents -R 7OH, -R 7COOH, -R 7NH2, -COOH, or -SH.  

The R 7 is as defined above, and preferred examples thereo f are also 

the same as those of above. 

 R 8 preferably represents an alkyl group, an alkenyl g roup, 

an aryl group, or an aralkyl group. 

[0033] 

 The dihydric phenol represented by the general for mula (1) 

serving as a raw material for the PC-POS is not par ticularly limited, 

but is suitably 2,2-bis(4-hydroxyphenyl)propane [tr ivial name: 

bisphenol A].  When bisphenol A is used as the dihy dric phenol, in 

the resultant PC-POS, X represents an isopropyliden e group and a=b=0 

in the general formula (I). 

 Examples of the dihydric phenol except bisphenol A  include: 

bis(hydroxyaryl)alkanes, such as bis(4-hydroxypheny l)methane, 

1,1-bis(4-hydroxyphenyl)ethane, 2,2-bis(4-hydroxyph enyl)butane, 

2,2-bis(4-hydroxyphenyl)octane, 

bis(4-hydroxyphenyl)phenylmethane, bis(4- 

hydroxyphenyl)diphenylmethane, 2,2-bis(4-hydroxy-3-  

methylphenyl)propane, bis(4-hydroxyphenyl)naphthylm ethane, 

1,1-bis(4-hydroxy-3- t-butylphenyl)propane, 

2,2-bis(4-hydroxy-3-bromophenyl)propane, 2,2-bis(4- hydroxy- 

3,5-dimethylphenyl)propane, 2,2-bis(4-hydroxy-3- 

chlorophenyl)propane, 2,2-bis(4-hydroxy-3,5- 

dichlorophenyl)propane, and 2,2-bis(4-hydroxy-3,5- 

dibromophenyl)propane; bis(hydroxyaryl)cycloalkanes , such as 

1,1-bis(4-hydroxyphenyl)cyclopentane, 1,1-bis(4- 

hydroxyphenyl)cyclohexane, 1,1-bis(4-hydroxyphenyl) -3,5,5- 

trimethylcyclohexane, 2,2-bis(4-hydroxyphenyl)norbo rnane, and 

1,1-bis(4-hydroxyphenyl)cyclododecane; dihydroxyary l ethers, such 
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as 4,4 ′-dihydroxydiphenyl ether and 4,4 ′-dihydroxy-3,3 ′- 

dimethylphenyl ether; dihydroxydiaryl sulfides, suc h as 

4,4 ′-dihydroxydiphenyl sulfide and 4,4 ′-dihydroxy-3,3 ′- 

dimethyldiphenyl sulfide; dihydroxydiaryl sulfoxide s, such as 

4,4 ′-dihydroxydiphenyl sulfoxide and 4,4 ′-dihydroxy-3,3 ′- 

dimethyldiphenyl sulfoxide; dihydroxydiaryl sulfone s, such as 

4,4 ′-dihydroxydiphenyl sulfone and 4,4 ′-dihydroxy-3,3 ′- 

dimethyldiphenyl sulfone; dihydroxydiphenyls, such as 

4,4 ′-dihydroxydiphenyl; dihydroxydiarylfluorenes, such as 

9,9-bis(4-hydroxyphenyl)fluorene and 9,9-bis(4-hydr oxy-3- 

methylphenyl)fluorene; dihydroxydiaryladamantanes, such as 

1,3-bis(4-hydroxyphenyl)adamantane, 2,2-bis(4- 

hydroxyphenyl)adamantane, and 1,3-bis(4-hydroxyphen yl)-5,7- 

dimethyladamantane; 4,4 ′-[1,3-phenylenebis(1- 

methylethylidene)]bisphenol; 10,10-bis(4-hydroxyphe nyl)-9- 

anthrone; and 1,5-bis(4-hydroxyphenylthio)-2,3-diox apentaene. 

 One of those dihydric phenols may be used alone, o r two or 

more thereof may be used as a mixture. 

[0034] 

 The polyorganosiloxane represented by the general formula (2) 

can be easily produced by subjecting a phenol havin g an olefinically 

unsaturated carbon-carbon bond (preferably vinylphe nol, 

allylphenol, eugenol, isopropenylphenol, or the lik e) to a 

hydrosilylation reaction with a terminal of a polyo rganosiloxane 

chain having a predetermined polymerization degree (n; number of 

repetitions).  The phenol is more preferably allylp henol or eugenol. 

[0035] 

 The polyorganosiloxane represented by the general formula (2) 

is preferably one in which R 3 to R 6 each represent a methyl group. 

 Examples of the polyorganosiloxane represented by the general 

formula (2) include compounds represented by the fo llowing general 

formulae (2-1) to (2-10). 

[0036] 
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[0037] 

 In the general formulae (2-1) to (2-10), R 3 to R 6, n, and R 8 

are as defined above, and preferred examples thereo f are also the 

same as those of above.  c represents a positive in teger and typically 

represents an integer of from 1 to 6. 
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 Among them, a phenol-modified polyorganosiloxane r epresented 

by the general formula (2-1) is preferred from the viewpoint of 

its ease of polymerization.  In addition, an 

α,ω-bis[3-(o-hydroxyphenyl)propyl]polydimethylsiloxane , which is 

one kind of compound represented by the general for mula (2-2), or 

an α,ω-bis[3-(4-hydroxy-3- 

methoxyphenyl)propyl]polydimethylsiloxane, which is  one of 

compound represented by the general formula (2-3), is preferred 

from the viewpoint of its ease of availability. 

[0038] 

 The phenol-modified polyorganosiloxane can be prod uced by a 

known method.  For example, the following method is  given as the 

production method. 

 First, cyclotrisiloxane and disiloxane are caused to react 

with each other in the presence of an acid catalyst  to synthesize 

an α,ω-dihydrogen organopolysiloxane.  At this time, an 

α,ω-dihydrogen polyorganosiloxane having a desired ave rage number 

of repetitions can be synthesized by changing a ble nding ratio between 

cyclotrisiloxane and disiloxane.  Then, the α,ω-dihydrogen 

polyorganosiloxane is subjected to an addition reac tion with a phenol 

compound having an unsaturated aliphatic hydrocarbo n group, such 

as allylphenol or eugenol, in the presence of a cat alyst for a 

hydrosilylation reaction, whereby a phenol-modified  

polyorganosiloxane having a desired average number of repetitions 

can be produced. 

 In addition, at this stage, a cyclic polyorganosil oxane having 

a low molecular weight and an excessive amount of t he phenol compound 

remain as impurities.  Accordingly, those low-molec ular weight 

compounds are preferably removed by distillation wi th heating under 

reduced pressure. 

[0039] 

 Further, the PC-POS may be a copolymer produced by  

copolymerizing the dihydric phenol represented by t he general 

formula (1), a polyorganosiloxane represented by th e following 

general formula (3), and phosgene, a carbonate, or a chloroformate.  



19 

 

The polyorganosiloxane represented by the general f ormula (3) is 

a product of a reaction between the polyorganosilox ane represented 

by the general formula (2) and a diisocyanate compo und, a dicarboxylic 

acid, or a dicarboxylic acid halide. 

[0040] 

 

[0041] 

 In the general formula (3), R 3 to R 6, m, p, q, Y ′, Z, and Z ′ 

are as defined above, and preferred examples thereo f are also the 

same as those of above.  p = q, i.e., p = n/2 and q  = n/2 can be 

given as preferred examples of p and q in the gener al formula (3). 

 In addition, β represents a divalent group derived from a 

diisocyanate compound, a divalent group derived fro m a dicarboxylic 

acid, or a divalent group derived from a dicarboxyl ic acid halide, 

and examples thereof include divalent groups repres ented by the 

following general formulae (3-1) to (3-5). 

[0042] 
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[0043] 

 As described above, the aromatic polycarbonate res in (A-2) 

(hereinafter sometimes referred to as "component (A -2)") except 

the component (A-1) may be incorporated as the comp onent (A) to 

the extent that the effects of the present inventio n are not impaired.  

The component (A-2) is obtained by using an aromati c dihydric 

phenol-based compound, and can be used for adjustin g the content 

of the polyorganosiloxane block moiety containing t he repeating 

unit represented by the general formula (II) in the  component (A). 

 The viscosity-average molecular weight of the arom atic 

polycarbonate resin serving as the component (A-2) is preferably 

from 10,000 to 40,000, more preferably from 13,000 to 30,000 in 

terms of physical properties. 

[0044] 

 The aromatic polycarbonate resin (A-2) is free of a repeating 

structure represented by the general formula (II), and its main 

chain is preferably formed of a repeating unit repr esented by the 

following general formula (III).  Such aromatic pol ycarbonate resin 
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is not particularly limited, and any one of the var ious known aromatic 

polycarbonate resins can be used. 

[0045] 

O X' O C

O
(R9)d (R10)e

(III)

 

[0046] 

 wherein R 9 and R 10 each independently represent a halogen atom, 

an alkyl group having 1 to 6 carbon atoms, or an al koxy group having 

1 to 6 carbon atoms, X' represents a single bond, a n alkylene group 

having 1 to 8 carbon atoms, an alkylidene group hav ing 2 to 8 carbon 

atoms, a cycloalkylene group having 5 to 15 carbon atoms, a 

cycloalkylidene group having 5 to 15 carbon atoms, -S-, -SO-, -SO 2-, 

-O-, or -CO-, and d and e each independently repres ent an integer 

of from 0 to 4. 

 Specific examples of R 9 and R 10 include the same examples as 

those of R 1 and R 2, and preferred examples thereof are also the same 

as those of R 1 and R 2.  R 9 and R 10 each more preferably represent 

an alkyl group having 1 to 6 carbon atoms or an alk oxy group having 

1 to 6 carbon atoms.  Specific examples of X' inclu de the same examples 

as those of X, and preferred examples thereof are a lso the same 

as those of X.  d and e each independently represen t preferably from 

0 to 2, more preferably 0 or 1. 

[0047] 

 Specifically, a resin obtained by a conventional p roduction 

method for an aromatic polycarbonate can be used as  the aromatic 

polycarbonate resin.  Examples of the conventional method include: 

an interfacial polymerization method involving caus ing the aromatic 

dihydric phenol-based compound and phosgene to reac t with each other 

in the presence of an organic solvent inert to the reaction and 

an aqueous alkaline solution, adding a polymerizati on catalyst, 

such as a tertiary amine or a quaternary ammonium s alt, to the 
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resultant, and polymerizing the mixture; and a pyri dine method 

involving dissolving the aromatic dihydric phenol-b ased compound 

in pyridine or a mixed solution of pyridine and an inert solvent, 

and introducing phosgene to the solution to directl y produce the 

resin. 

 A molecular weight modifier (terminal stopper), a branching 

agent, or the like is used as required in the react ion. 

 The aromatic dihydric phenol-based compound is, fo r example, 

a compound represented by the following general for mula (III'). 

[0048] 

(III')HO X' OH

(R9)d (R10)e

 

[0049] 

 wherein R 9, R 10, X', d, and e are as defined above, and preferred 

examples thereof are also the same as those of abov e. 

 Specific examples of the aromatic dihydric phenol- based 

compound include bis(hydroxyphenyl)alkane-based dih ydric phenols, 

such as 2,2-bis(4-hydroxyphenyl)propane [bisphenol A], 

bis(4-hydroxyphenyl)methane, 1,1-bis(4-hydroxypheny l)ethane, and 

2,2-bis(4-hydroxy-3,5-dimethylphenyl)propane, 

4,4 ′-dihydroxydiphenyl, a bis(4-hydroxyphenyl)cycloalka ne, 

bis(4-hydroxyphenyl) oxide, bis(4-hydroxyphenyl) su lfide, 

bis(4-hydroxyphenyl) sulfone, bis(4-hydroxyphenyl) sulfoxide, and 

bis(4-hydroxyphenyl) ketone. 

 Among them, bis(hydroxyphenyl)alkane-based dihydri c phenols 

are preferred, and bisphenol A is more preferred. 

 One of the aromatic polycarbonate resins (A-2) may  be used 

alone, or two or more thereof may be used in combin ation. 

[0050] 

 The viscosity-average molecular weight (Mv) of the  

polycarbonate resin (A) is preferably from 10,000 t o 30,000, more 

preferably from 12,000 to 26,000.  When the viscosi ty-average 

molecular weight of the component (A) falls within the range, the 
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balance between the flowability and the impact resi stance is more 

excellent. 

[0051] 

 The content of the polyorganosiloxane block moiety  containing 

the repeating unit represented by the general formu la (II) in the 

polycarbonate resin (A) is preferably from 0.75 mas s% to 15 mass%, 

more preferably from 0.75 mass% to 10 mass%, still more preferably 

from 0.80 mass% to 6.0 mass%.  When the content is 0.75 mass% or 

more, an improving effect on the impact strength of  the resin 

composition becomes higher, and when the content is  15 mass% or 

less, a reduction in impact strength thereof is eas ily avoided. 

 Here, the content of the polyorganosiloxane block moiety in 

the component (A) can be calculated by nuclear magn etic resonance 

(NMR). 

[0052] 

 The content of the component (A-1) in the componen t (A) is 

preferably from 10 mass% to 100 mass%, more prefera bly from 15 mass% 

to 100 mass%, still more preferably from 20 mass% t o 100 mass% from 

the viewpoint that the content of the polyorganosil oxane block moiety 

in the component (A) is preferably adjusted to fall  within the 

above-mentioned range. 

 The case where the content of the component (A-1) is 10 mass% 

or more is preferred in terms of the production of the PC-POS because 

there is no need to increase the content of the pol yorganosiloxane 

block moiety in the component (A-1). 

[0053] 

[Copolymer (B)] 

 The polycarbonate resin composition of the present  invention 

contains, as the component (B), the copolymer havin g the constituent 

units derived from acrylonitrile and styrene, and b eing free of 

any constituent unit derived from methyl methacryla te.  When the 

polycarbonate resin composition contains the compon ent (B), the 

resin composition is excellent in flowability.  In addition, the 

component has the constituent unit derived from acr ylonitrile and 

hence a resin composition having satisfactory compa tibility with 
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the component (A) can be obtained. 

 Examples of the component (B) include an acrylonit rile-styrene 

bipolymer (AS) and a copolymer that is ternary or m ore, the copolymer 

being obtained by further copolymerizing any other component with 

acrylonitrile and styrene. 

 Specific examples of the other component include p olybutadiene, 

a (meth)acrylic acid ester (except methyl methacryl ate), 

styrene-butadiene-styrene rubber (SBS), styrene-but adiene rubber 

(SBR), butadiene-acrylic rubber, isoprene rubber, i soprene-styrene 

rubber, isoprene-acrylic rubber, ethylene-propylene  rubber, and 

ethylene-propylene-diene rubber.  Among them, polyb utadiene is 

particularly preferred.  As the polybutadiene to be  used in this 

case, any one of the following polybutadienes may b e used, or a 

mixture thereof may be used: low cis polybutadiene (such as 

polybutadiene containing 1 mol% to 30 mol% of a 1,2 -vinyl bond and 

30 mol% to 42 mol% of a 1,4- cis bond) and high cis polybutadiene 

(such as polybutadiene containing 20 mol% or less o f a 1,2-vinyl 

bond and 78 mol% or more of a 1,4- cis bond). 

 Specific examples of the copolymer that is ternary  or more 

include an acrylonitrile-acrylate-styrene terpolyme r (AAS), an 

acrylonitrile-butadiene-styrene terpolymer (ABS) ob tained by 

polymerizing polybutadiene with acrylonitrile and s tyrene, and an 

acrylonitrile-(ethylene/propylene/diene copolymer)- styrene 

copolymer (AES). 

[0054] 

 One of the copolymers may be used alone, or two or  more thereof 

may be used in combination. 

 Among the copolymers, the component (B) preferably  contains 

at least an acrylonitrile-butadiene-styrene terpoly mer (B-1) 

(hereinafter sometimes referred to as "component (B -1)") in terms 

of an improvement in flowability of the resin compo sition and an 

improvement in impact resistance thereof by the inc orporation of 

a rubber component.  In addition, the component may  further contain 

an acrylonitrile-styrene bipolymer (B-2) (hereinaft er sometimes 

referred to as "component (B-2)") in terms of the i mprovement in 
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flowability. 

[0055] 

 The content of a constituent unit derived from but adiene in 

the component (B-1) is preferably from 8 mass% to 7 5 mass%, more 

preferably from 30 mass% to 70 mass%, still more pr eferably from 

50 mass% to 70 mass%.  When the content of the cons tituent unit derived 

from butadiene in the component (B-1) is 8 mass% or  more, the impact 

resistance of a molded body is further improved. 

[0056] 

 The melt volume rate (MVR) of the component (B-2) measured 

at a temperature of 200°C and a load of 10 kgf is p referably from 

3 cm 3/10 min to 150 cm 3/10 min.  When the MVR of the component (B-2) 

falls within the range, the flowability of the resi n composition 

is further improved.  In particular, when a compone nt in which the 

content of the constituent unit derived from butadi ene is from 30 

mass% to 70 mass% is used as the component (B-1), t he MVR of the 

component (B-2) to be used is more preferably from 50 cm 3/10 minutes 

to 150 cm 3/10 minutes from the viewpoint of an improvement in  

flowability of the resin composition. 

 The MVR can be measured by a method in conformity with ISO 

1133. 

[0057] 

 As a commercial product of the ABS serving as the component 

(B-1), there may be given, for example, SANTAC AT-0 5 and KRALASTIC 

SXH-330 (each of which is manufactured by Nippon A& L Inc.), TOYOLAC 

500 or 700 (manufactured by Toray Industries, Inc.) , PA-756 

(manufactured by Chi Mei Corporation), and HR181 (m anufactured by 

Kumho Petrochemical Co., Ltd.).  In addition, as a commercial product 

of the AS serving as the component (B-2), there may  be given, for 

example, 290FF (manufactured by Techno Polymer Co.,  Ltd.), S100N, 

S200N, and S101N (manufactured by UMG ABS, Ltd.), a nd PN-117C 

(manufactured by Chi Mei Corporation). 

[0058] 

[Copolymer (C)] 

 The polycarbonate resin composition of the present  invention 
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contains, as the component (C), the copolymer havin g the constituent 

units derived from butadiene and methyl methacrylat e.  The 

incorporation of the component (C) can provide a re sin composition 

particularly excellent in impact resistance. 

 Examples of the component (C) include a methyl 

methacrylate-butadiene-styrene terpolymer (MBS) obt ained by 

polymerizing polybutadiene with methyl methacrylate  and styrene, 

a methyl methacrylate-acrylonitrile-butadiene-styre ne 

quaterpolymer (MABS), and a methyl methacrylate-but adiene bipolymer 

(MB). 

 One of the copolymers may be used alone, or two or  more thereof 

may be used in combination.  The component (C) pref erably contains 

one or more kinds selected from a methyl 

methacrylate-butadiene-styrene terpolymer and a met hyl 

methacrylate-butadiene bipolymer among them in term s of an 

improvement in impact resistance of the resin compo sition. 

[0059] 

 As a commercial product of the MBS, there may be g iven, for 

example, METABLEN C223A (manufactured by Mitsubishi  Rayon Co., Ltd.), 

DENKA TH Polymer (manufactured by Denka Company Lim ited), KANE ACE 

B (manufactured by Kaneka Corporation), and PARALOI D EXL2620 

(manufactured by The Dow Chemical Company).  As a c ommercial product 

of the MABS, there may be given, for example, DENKA  CL Polymer, 

DENKA TE Polymer, and DENKA TP Polymer (all of whic h are manufactured 

by Denka Company Limited).  As a commercial product  of the MB, there 

may be given, for example, KANE ACE M-711 (manufact ured by Kaneka 

Corporation) and PARALOID EXL2603 and PARALOID EXL2 690 (each of 

which is manufactured by The Dow Chemical Company).  

[0060] 

 Here, in the polycarbonate resin composition of th e present 

invention, preferred contents of the component (B-1 ), the component 

(B-2), and the component (C) with respect to 100 pa rts by mass of 

the component (A) are as described below.  When the  contents of the 

respective components fall within the following ran ges, the balance 

between the flowability and the impact resistance b ecomes more 
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satisfactory. 

 In the polycarbonate resin composition of the pres ent invention, 

it is preferred that the content of the component ( B-1) be from 

8 parts by mass to 100 parts by mass, the content o f the component 

(B-2) be 25 parts by mass or less, and the content of the component 

(C) be from 0.5 part by mass to 8 parts by mass wit h respect to 

100 parts by mass of the component (A).  It is more  preferred that 

the content of the component (B-1) be from 8 parts by mass to 50 

parts by mass, the content of the component (B-2) b e from 1 part 

by mass to 20 parts by mass, and the content of the  component (C) 

be from 1 part by mass to 5 parts by mass.  In addi tion, when the 

content of the constituent unit derived from butadi ene in the 

component (B-1) is from 30 mass% to 70 mass%, the c ontents are 

preferably as follows: the content of the component  (B-1) is from 

8 parts by mass to 15 parts by mass, the content of  the component 

(B-2) is from 10 parts by mass to 25 parts by mass,  and the content 

of the component (C) is from 1 part by mass to 5 pa rts by mass with 

respect to 100 parts by mass of the component (A). 

[0061] 

 In the polycarbonate resin composition of the pres ent invention, 

the content of the polyorganosiloxane block moiety containing the 

repeating unit represented by the general formula ( II) is from 0.50 

mass% to 10 mass%, preferably from 0.60 mass% to 8. 0 mass%, more 

preferably from 0.70 mass% to 5.0 mass% in the enti re resin 

composition. 

 In the case where the content is less than 0.50 ma ss%, the 

impact strength of a molded body to be obtained is insufficient.  

In addition, the case where the content is 10 mass%  or less is preferred 

in terms of economic efficiency. 

 Here, the content of the polyorganosiloxane block moiety in 

the resin composition is a value calculated by nucl ear magnetic 

resonance (NMR) measurement. 

[0062] 

 In addition, the polycarbonate resin composition o f the present 

invention is such that the content of the constitue nt unit derived 
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from butadiene in the entire resin composition is p referably from 

3 mass% to 10 mass%.  When the content of the const ituent unit derived 

from butadiene is less than 3 mass%, the impact res istance of the 

molded body is insufficient, and when the content i s more than 10 

mass%, reductions in flowability and flame retardan cy thereof occur.  

From the above viewpoints, the polycarbonate resin composition of 

the present invention is such that the content of t he constituent 

unit derived from butadiene in the entire resin com position is 

preferably from 3 mass% to 8 mass%, more preferably  from 3.5 mass% 

to 6 mass%. 

[0063] 

 Further, the polycarbonate resin composition of th e present 

invention is such that the content of the constitue nt unit derived 

from styrene in the entire resin composition is pre ferably from 

5 mass% to 35 mass%, and the content of the constit uent unit derived 

from acrylonitrile therein is preferably from 3 mas s% to 10 mass%.  

When the content of the constituent unit derived fr om styrene is 

5 mass% or more, the flowability becomes more satis factory, and 

when the content is 35 mass% or less, a reduction i n impact resistance 

of the molded body is easily avoided.  In addition,  when the content 

of the constituent unit derived from acrylonitrile is 3 mass% or 

more, the compatibility with the component (A) beco mes more 

satisfactory, and when the content is 10 mass% or l ess, the reduction 

in impact resistance of the molded body is easily a voided. 

 From the above viewpoints, in the polycarbonate re sin 

composition of the present invention, the content o f the constituent 

unit derived from styrene is more preferably from 7  mass% to 20 

mass%, still more preferably from 8 mass% to 15 mas s%.  In addition, 

the content of the constituent unit derived from ac rylonitrile is 

more preferably from 3 mass% to 8 mass%, still more  preferably from 

3 mass% to 6 mass%. 

[0064] 

 In the polycarbonate resin composition of the pres ent invention, 

the total content of the polyorganosiloxane block m oiety containing 

the repeating unit represented by the general formu la (II) and the 
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constituent unit derived from butadiene is preferab ly from 3.5 mass% 

to 15 mass%, more preferably from 4.0 mass% to 10 m ass%.  Each of 

the polyorganosiloxane block moiety and the constit uent unit derived 

from butadiene improves the impact resistance of th e resin 

composition.  Accordingly, when the total content i s 3.5 mass% or 

more, higher impact resistance can be obtained.  In  addition, when 

the total content is 15 mass% or less, a reduction in flowability 

thereof can be further suppressed. 

[0065] 

[Flame Retardant (D)] 

 It is preferred that the polycarbonate resin compo sition of 

the present invention further contain, as the compo nent (D), the 

flame retardant. 

 The flame retardant is not particularly limited as  long as 

the flame retardant has an improving effect on the flame retardancy 

of the resin composition within the scope of the ef fects of the 

present invention, and examples thereof include var ious known flame 

retardants, such as a halogen-based flame retardant , a 

phosphorus-based flame retardant, and a metal salt- based flame 

retardant.  Among those various known flame retarda nts, a 

phosphorus-based flame retardant is preferably used  as the component 

(D) from the viewpoint that high flame retardancy i s imparted to 

the resin composition. 

 Examples of the phosphorus-based flame retardant i nclude red 

phosphorus- and phosphate-based flame retardants. 

 In particular, the phosphate-based flame retardant  is 

preferably a halogen-free flame retardant.  An exam ple thereof is 

a halogen-free flame retardant formed of a monomer,  an oligomer, 

or a polymer of a phosphate or a mixture thereof.  Specific examples 

thereof include trimethyl phosphate, triethyl phosp hate, tributyl 

phosphate, trioctyl phosphate, tributoxyethyl phosp hate, triphenyl 

phosphate, tricresyl phosphate, cresyl diphenyl pho sphate, octyl 

diphenyl phosphate, tri(2-ethylhexyl) phosphate, di isopropyl 

phenyl phosphate, trixylenyl phosphate, tris(isopro pylphenyl) 

phosphate, trinaphthyl phosphate, bisphenol A bisph osphate, 
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hydroquinone bisphosphate, resorcin bisphosphate, 

resorcinol-diphenyl phosphate, and trioxybenzene tr iphosphate as 

well as substituted products and condensed products  thereof.  Among 

them, a condensed phosphate is preferably used. 

[0066] 

 As a commercial phosphate compound that may be sui tably used 

as the phosphate-based flame retardant, there may b e given, for 

example, TPP [triphenyl phosphate], TXP [trixylenyl  phosphate], 

CR733S [resorcinol bis(diphenyl phosphate)], CR741 [bisphenol A 

bis(diphenyl phosphate)], PX200 [1,3-phenylene-tetr akis(2,6- 

dimethylphenyl) phosphate], PX201L [1,4-phenylene-t etrakis(2,6- 

dimethylphenyl) phosphate], and PX202 [4,4 ′-biphenylene- 

tetrakis(2,6-dimethylphenyl) phosphate] manufacture d by Daihachi 

Chemical Industry Co., Ltd. 

 The phosphate-based flame retardant is obtained by  a reaction 

among a dihydric phenol, a monohydric phenol repres ented by Ar ·OH, 

and phosphorus oxychloride. 

[0067] 

 One of those flame retardants may be used alone, o r two or 

more thereof may be used in combination. 

 The content of the component (D) in the polycarbon ate resin 

composition of the present invention is preferably from 10 parts 

by mass to 40 parts by mass, more preferably from 1 0 parts by mass 

to 30 parts by mass, still more preferably from 15 parts by mass 

to 30 parts by mass with respect to 100 parts by ma ss of the component 

(A).  When the content is 10 parts by mass or more,  more satisfactory 

flame retardancy is obtained and the flowability of  the resin 

composition is further improved.  In addition, when  the content is 

40 parts by mass or less, the impact resistance and  heat resistance 

of the resin composition are easily maintained. 

[0068] 

[Other Component] 

 Any other component can be appropriately incorpora ted into 

the polycarbonate resin composition of the present invention to 

the extent that the effects of the present inventio n are not remarkably 
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impaired. 

 Examples of the other component include additives such as an 

antioxidant, a UV absorber, a release agent, a flam e retardant aid, 

an inorganic filler, and a colorant (a dye or a pig ment). 

[0069] 

 Examples of the antioxidant include a phosphorus-b ased 

antioxidant, a sulfur-based antioxidant, and a phen ol-based 

antioxidant. 

 The phosphorus-based antioxidant is not particular ly limited.  

Typical examples thereof include tris(nonylphenyl) phosphite and 

2-ethylhexyl diphenyl phosphite as well as a trialk yl phosphite, 

a tricycloalkyl phosphite, a triaryl phosphite, a t rialkyl phosphate, 

a tricycloalkyl phosphate, and a triaryl phosphate.   Among them, 

a triaryl phosphite or a triaryl phosphate is suita bly used. 

[0070] 

 The sulfur-based antioxidant is not particularly l imited, and 

is preferably pentaerythritol tetrakis(3-laurylthio propionate) or 

tetrakis[methylene-3-(dodecylthio)propionate]methan e. 

[0071] 

 The phenol-based antioxidant is not particularly l imited.  

Hindered phenol-based antioxidants are suitably use d.  Among them, 

octadecyl 3-(3,5-di- tert-butyl-4-hydroxyphenyl)propionate, 

pentaerythritol-tetrakis[3-(3,5-di- t-butyl-4-hydroxyphenyl)pro

pionate], 1,6-hexanediol-bis[3-(3,5-di- tert-butyl-4- 

hydroxyphenyl)propionate], 1,3,5-trimethyl-2,4,6-tr is(3,5-di- 

tert-butyl-4-hydroxybenzyl)benzene, or the like is pref erred. 

[0072] 

 In the present invention, when any of the antioxid ants is used, 

one thereof may be used alone, or two or more there of may be used 

in combination.  The phosphorus-based antioxidant i s preferably 

used as the antioxidant.  It is more preferred that  the 

phosphorus-based antioxidant be used alone, or the phosphorus-based 

antioxidant and the sulfur-based antioxidant and/or  the phenol-based 

antioxidant be used in combination. 

[0073] 
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 The blending amount of the antioxidant is preferab ly from 0.001 

part by mass to 5 parts by mass, more preferably fr om 0.005 part 

by mass to 3 parts by mass, still more preferably f rom 0.01 part 

by mass to 1 part by mass with respect to 100 parts  by mass of the 

component (A).  When the blending amount of the ant ioxidant falls 

within the range, the discoloration of the resin co mposition and 

a reduction in molecular weight thereof at the time  of its molding 

can be sufficiently prevented, and its antioxidant effect can be 

improved. 

[0074] 

 For example, the following UV absorber may be used : a 

benzophenone-based, benzotriazole-based, 

hydroxyphenyltriazine-based, cyclic imino ester-bas ed, or 

cyanoacrylate-based UV absorber.  One of the UV abs orbers may be 

used alone, or two or more thereof may be used in c ombination.  As 

the UV absorber, at least one kind selected from a benzophenone-based 

UV absorber and a benzotriazole-based UV absorber i s preferably 

used, and a benzotriazole-based UV absorber is more  preferably used. 

[0075] 

 Examples of the benzophenone-based UV absorber inc lude 

2,4-dihydroxybenzophenone, 2-hydroxy-4-methoxybenzo phenone, 

2-hydroxy-4-octoxybenzophenone, 2-hydroxy-4- 

benzyloxybenzophenone, 2-hydroxy-4-methoxy-5- 

sulfoxybenzophenone, 2-hydroxy-4-methoxy-5-sulfoxy trihydrate 

benzophenone, 2,2 ′-dihydroxy-4-methoxybenzophenone, 

2,2 ′,4,4 ′-tetrahydroxybenzophenone, 2,2 ′-dihydroxy-4,4 ′- 

dimethoxybenzophenone, 2,2 ′-dihydroxy-4,4 ′-dimethoxy-5-sodium 

sulfoxybenzophenone, bis(5-benzoyl-4-hydroxy-2- 

methoxyphenyl)methane, 2-hydroxy-4- n-dodecyloxybenzophenone, and 

2-hydroxy-4-methoxy-2 ′-carboxybenzophenone. 

[0076] 

 Examples of the benzotriazole-based UV absorber in clude 

2-(2-hydroxy-5-methylphenyl)benzotriazole, 2-(2-hyd roxy-5- 

tert-octylphenyl)benzotriazole, 2-(2-hydroxy-3,5- 

dicumylphenyl)phenylbenzotriazole, 2-(2-hydroxy-3- tert-butyl-5- 
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methylphenyl)-5-chlorobenzotriazole, 2,2 ′-methylenebis[4- 

(1,1,3,3-tetramethylbutyl)-6-(2 H-benzotriazol-2-yl)phenol], 

2-(2-hydroxy-3,5-di- tert-butylphenyl)benzotriazole, 

2-(2-hydroxy-3,5-di- tert-butylphenyl)-5-chlorobenzotriazole, 

2-(2-hydroxy-3,5-di- tert-amylphenyl)benzotriazole, 

2-(2-hydroxy-5- tert-octylphenyl)benzotriazole, 

2-(2-hydroxy-5- tert-butylphenyl)benzotriazole, 

2-(2-hydroxy-4-octoxyphenyl)benzotriazole, 2,2 ′-methylenebis(4- 

cumyl-6-benzotriazolephenyl), 2,2 ′- p-phenylenebis(1,3- 

benzoxazin-4-one), and 2-[2-hydroxy-3-(3,4,5,6- 

tetrahydrophthalimidemethyl)-5-methylphenyl]benzotr iazole as 

well as polymers each having a 2-hydroxyphenyl-2 H-benzotriazole 

skeleton, such as a copolymer of 2-(2 ′-hydroxy-5- 

methacryloxyethylphenyl)-2 H-benzotriazole and a vinyl-based 

monomer copolymerizable with the monomer and a copo lymer of 

2-(2 ′-hydroxy-5-acryloxyethylphenyl)-2 H-benzotriazole and a 

vinyl-based monomer copolymerizable with the monome r. 

[0077] 

 The blending amount of the UV absorber in the poly carbonate 

resin composition of the present invention is prefe rably from 0.001 

part by mass to 1 part by mass, more preferably fro m 0.005 part 

by mass to 0.7 part by mass, still more preferably from 0.01 part 

by mass to 0.5 part by mass with respect to 100 par ts by mass of 

the component (A).  In the case where the blending amount of the 

UV absorber is 0.001 part by mass or more, the occu rrence of the 

coloring of the molded body, such as yellowing, can  be sufficiently 

suppressed.  In addition, the case where the blendi ng amount is 1 

part by mass or less is preferred in terms of econo mic efficiency, 

and in this case, the contamination of a mold does not occur at 

the time of the molding of the resin composition. 

[0078] 

 For example, a fatty acid ester, polyolefin-based wax, fluorine 

oil, or paraffin wax may be used as the release age nt.  Among them, 

a fatty acid ester is preferred, and preferred exam ples thereof 

include: partial esters, such as stearic acid monog lyceride, stearic 
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acid diglyceride, stearic acid monosorbitate, behen ic acid 

monoglyceride, pentaerythritol monostearate, pentae rythritol 

distearate, propylene glycol monostearate, sorbitan  monostearate, 

and glycerin monostearate; and pentaerythritol tetr astearate.  One 

of those release agents may be used alone, or two o r more thereof 

may be used in combination. 

 The blending amount of the release agent in the po lycarbonate 

resin composition of the present invention is prefe rably from 0.01 

part by mass to 3 parts by mass, more preferably fr om 0.1 part by 

mass to 2 parts by mass, still more preferably from  0.2 part by 

mass to 2 parts by mass with respect to 100 parts b y mass of the 

component (A). 

[0079] 

 The flame retardant aid is preferably used togethe r with the 

flame retardant (D), and a polytetrafluoroethylene (PTFE) or an 

antimony oxide compound can be used as the aid.  Am ong them, a PTFE 

is preferably used and a PTFE having a fibril-formi ng ability is 

desirably used.  Mixed powder formed of PTFE partic les and organic 

polymer particles is also desirably used. 

 As a monomer for producing the organic polymer par ticles, there 

may be specifically given, for example: a styrene-b ased monomer; 

an alkyl (meth)acrylate-based monomer; a vinyl cyan ide-based 

monomer; a vinyl ether-based monomer; a vinyl carbo xylate-based 

monomer; an olefin-based monomer; and a diene-based  monomer.  In 

particular, an alkyl (meth)acrylate-based monomer i s preferably 

used.  The alkyl (meth)acrylate-based monomer refer s to both alkyl 

acrylate-based and alkyl methacrylate-based monomer s. 

 The polymerization of those monomers provides the organic 

polymer particles.  One of the monomers can be used , or two or more 

thereof can be used as a mixture.  The organic poly mer particles 

are preferably particles each formed of an alkyl 

(meth)acrylate-based copolymer. 

 The blending amount of the flame retardant aid is preferably 

from 0.1 part by mass to 2 parts by mass, more pref erably from 0.3 

part by mass to 1.5 parts by mass with respect to 1 00 parts by mass 
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of the component (A). 

[0080] 

 Examples of the inorganic filler may include talc,  mica, kaolin, 

diatomaceous earth, calcium carbonate, calcium sulf ate, barium 

sulfate, glass fibers, carbon fibers, and potassium  titanate fibers.  

Among them, for example, talc and mica, each of whi ch has a plate 

shape, and fibrous fillers, such as glass fibers an d carbon fibers, 

are preferred.  Blending the inorganic filler can f urther improve 

the flame retardancy and dimensional stability of t he resin 

composition. 

 One of those inorganic fillers may be used alone, or two or 

more thereof may be used in combination. 

 The blending amount of the inorganic filler is pre ferably from 

0.1 part by mass to 10 parts by mass, more preferab ly from 0.5 part 

by mass to 5 parts by mass with respect to 100 part s by mass of 

the component (A).  When the blending amount is 0.1  part by mass 

or more, improving effects on the flame retardancy and the dimensional 

stability can be sufficiently obtained.  When the b lending amount 

is 10 parts by mass or less, the flowability and im pact resistance 

of the resin composition are easily maintained. 

[0081] 

 Examples of the colorant include dyes such as a pe rylene-based 

dye, a coumarin-based dye, a thioindigo-based dye, an 

anthraquinone-based dye, a thioxanthone-based dye, a ferrocyanide, 

a perinone-based dye, a quinoline-based dye, and a 

phthalocyanine-based dye. 

[0082] 

<Physical Properties of Polycarbonate Resin Composi tion> 

 The polycarbonate resin composition of the present  invention 

is excellent in flowability.  Specifically, the MFR  of the resin 

composition measured at a temperature of 260°C and a load of 2.16 

kg is typically 10 g/10 min or more, preferably 15 g/10 min or more, 

more preferably 20 g/10 min or more. 

 Although there is no particular upper limit for th e MFR, the 

MFR is typically 100 g/10 min or less.  The MFR can  be measured in 
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conformity with ASTM D1238. 

[0083] 

 In addition, other indices each representing the f lowability 

of the resin composition are a Q value and a spiral  flow length 

(SFL).  The polycarbonate resin composition of the present invention 

is a resin composition having a Q value measured at  a temperature 

of 260°C and a load of 100 kg of typically 0.10 mL/ sec or more, 

preferably 0.20 mL/sec or more, more preferably 0.2 5 mL/sec or more.  

Although there is no particular upper limit for the  Q value, the 

Q value is typically 1.0 mL/sec or less. 

 Further, a spiral flow length (SFL) when the polyc arbonate 

resin composition of the present invention is molde d with a spiral 

flow mold having a cylinder temperature of 240°C, a  mold temperature 

of 40°C, and a thickness of 2.0 mm at a pressure se tting of 125 

MPa is typically 38 cm or more, preferably 42 cm or  more, more 

preferably 45 cm or more.  The Q value and the SFL can be specifically 

measured by methods described in Examples. 

 As described above, the polycarbonate resin compos ition of 

the present invention has high flowability, and hen ce can be molded 

into, for example, a thin-walled and large-sized mo lded body. 

[0084] 

 The Charpy impact strength of the polycarbonate re sin 

composition of the present invention is as follows:  a measured value 

at a temperature of 23°C when the resin composition  is molded into 

a molded body having a thickness of 4 mm is typical ly 15 kJ/m 2 or 

more, preferably 20 kJ/m 2 or more, more preferably 30 kJ/m 2 or more.  

The Charpy impact strength is measured by using a n otched test piece 

produced from the molded body having a thickness of  4 mm in conformity 

with ISO 179 at a temperature of 23°C, and can be s pecifically measured 

by a method described in Examples. 

[0085] 

 In addition, in the polycarbonate resin compositio n of the 

present invention, it is preferred that flame retar dancy under the 

Underwriters Laboratory Subject 94 (UL94) standard in a molded body 

thereof having a thickness of 1.5 mm satisfy a 5V r ank.  The flame 
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retardancy can be measured by a vertical flame test  in conformity 

with the UL94 standard, and can be specifically mea sured by a method 

described in Examples. 

[0086] 

<Method of producing Polycarbonate Resin Compositio n> 

 Next, a method of producing the polycarbonate resi n composition 

of the present invention is described. 

 The polycarbonate resin composition of the present  invention 

is obtained by blending the components (A), (B), an d (C) and the 

component (D) to be used as required, and any other  general component, 

and kneading the components. 

 The blending and the kneading at this time can be performed 

by the following method: the components are prelimi narily mixed 

by using a typically used apparatus, such as a ribb on blender or 

a drum tumbler, and are then mixed by using, for ex ample, a Henschel 

mixer, a Banbury mixer, a single screw extruder, a twin screw extruder, 

a multi-screw extruder, or a Ko-kneader. 

 In normal cases, a heating temperature at the time  of the 

kneading is appropriately selected from the range o f from 240°C 

to 300°C. 

 The components except the polycarbonate resin (A) can be 

melt-kneaded with the polycarbonate resin (A) in ad vance, i.e., 

can be added as a master batch. 

[0087] 

[Molded Body] 

 A molded body of the present invention contains th e 

polycarbonate resin composition of the present inve ntion. 

 The molded body of the present invention is obtain ed as follows: 

a composition obtained by melt-kneading the polycar bonate resin 

composition of the present invention with the melt- kneading molding 

machine, or a pellet obtained from the composition is used as a 

raw material, and the raw material is molded by, fo r example, an 

injection molding method, an injection compression molding method, 

an extrusion molding method, a blow molding method,  a press molding 

method, a vacuum molding method, or a foam molding method. 



38 

 

 The molded body can be particularly suitably obtai ned by: 

producing a pellet-shaped molding raw material by t he melt-kneading 

method; and then subjecting the pellet to injection  molding or 

injection compression molding. 

 A gas injection molding method for the prevention of a sink 

mark on the external appearance of the molded body or for the weight 

reduction thereof can also be adopted as an injecti on molding method. 

[0088] 

<Physical Properties of Molded Body> 

 The molded body of the polycarbonate resin composi tion of the 

present invention obtained as described above has t he following 

characteristic values: the bending strength of a te st piece having 

a thickness of 4 mm, which is produced from the mol ded body, measured 

in conformity with ISO 178 at 23°C is typically fro m 85 MPa to 95 

MPa, and the bending modulus thereof is typically f rom 2,000 MPa 

to 3,000 MPa. 

 Each of the characteristic values is specifically measured 

by a method described in Examples. 

[0089] 

 The molded body of the present invention is excell ent in heat 

resistance.  Specifically, the heat deflection temp erature (HDT) 

of a test piece having a thickness of 4 mm, which i s produced from 

the molded body, measured at a load of 1.8 MPa is t ypically 70°C 

or more, preferably 75°C or more.  The HDT can be m easured in 

conformity with ISO 75-1,2, and can be specifically  measured by 

a method described in Examples. 

[0090] 

 The polycarbonate resin composition of the present  invention 

and the molded body containing the resin compositio n can each be 

suitably used in, for example, an automobile part ( such as an exterior, 

an interior, or a meter panel), or the housing of e lectronic equipment 

or information equipment. 

 

EXAMPLES 

[0091] 
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 The present invention is described in more detail by way of 

Examples.  However, the present invention is by no means limited 

by these Examples. 

[0092] 

Preparation Example 1 

<Production of Polycarbonate Oligomer> 

 Sodium dithionite was added in an amount of 2,000 ppm with 

respect to bisphenol A (BPA) to be dissolved later to 5.6 mass% 

aqueous sodium hydroxide, and then bisphenol A was dissolved in 

the mixture so that the concentration of bisphenol A was 13.5 mass%.  

Thus, a solution of bisphenol A in aqueous sodium h ydroxide was 

prepared. 

 The solution of bisphenol A in aqueous sodium hydr oxide, 

methylene chloride, and phosgene were continuously passed through 

a tubular reactor having an inner diameter of 6 mm and a tube length 

of 30 m at flow rates of 40 L (L is hereinafter use d as an abbreviation 

of liter(s))/hr, 15 L/hr, and 4.0 kg/hr, respective ly. 

 The tubular reactor had a jacket portion and the t emperature 

of the reaction liquid was kept at 40°C or less by passing cooling 

water through the jacket. 

 The reaction liquid that had exited the tubular re actor was 

continuously introduced into a baffled vessel type reactor provided 

with a sweptback blade and having an internal volum e of 40 L.  The 

solution of bisphenol A in aqueous sodium hydroxide , 25 mass% aqueous 

sodium hydroxide, water, and a 1 mass% aqueous solu tion of 

triethylamine were further added to the reactor at flow rates of 

2.8 L/hr, 0.07 L/hr, 17 L/hr, and 0.64 L/hr, respec tively, to perform 

a reaction. 

 An aqueous phase was separated and removed by cont inuously 

taking out the reaction liquid overflowing the vess el type reactor 

and leaving the reaction liquid at rest.  Then, a m ethylene chloride 

phase was collected. 

 The polycarbonate oligomer thus obtained had a con centration 

of 329 g/L and a chloroformate group concentration of 0.74 mol/L. 

[0093] 
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Production Example 1 

<Production of Polycarbonate-polydimethylsiloxane C opolymer 

(PC-PDMS Copolymer 1)> 

 15 L of the polycarbonate oligomer solution produc ed in 

Preparation Example 1, 9.0 L of methylene chloride,  384 g of an 

o-allylphenol terminal-modified polydimethylsiloxane  (PDMS) 

having an average number n of repetitions of a dime thylsiloxane 

repeating unit of 90, and 8.8 mL of triethylamine w ere loaded into 

a 50 L vessel type reactor provided with a baffle b oard, a paddle 

type stirring blade, and a cooling jacket.  1,389 g  of 6.4 mass% 

aqueous sodium hydroxide was added to the mixture u nder stirring 

to perform a reaction between the polycarbonate oli gomer and the 

allylphenol terminal-modified PDMS for 10 minutes. 

 A solution of p- t-butylphenol (PTBP) in methylene chloride 

(prepared by dissolving 137 g of PTBP in 2.0 L of m ethylene chloride) 

and a solution of bisphenol A in aqueous sodium hyd roxide (prepared 

by dissolving 1,012 g of bisphenol A in an aqueous solution prepared 

by dissolving 577 g of sodium hydroxide and 2.0 g o f sodium dithionite 

in 8.4 L of water) were added to the polymerization  liquid to perform 

a polymerization reaction for 50 minutes. 

 10 L of methylene chloride was added to the result ant for 

dilution and then the mixture was stirred for 10 mi nutes.  After 

that, the mixture was separated into an organic pha se containing 

a polycarbonate-polydimethylsiloxane copolymer (PC- PDMS 

copolymer), and an aqueous phase containing excess amounts of 

bisphenol A and sodium hydroxide, and then the orga nic phase was 

isolated. 

 The solution of the PC-PDMS copolymer in methylene  chloride 

thus obtained was sequentially washed with 0.03 mol /L aqueous sodium 

hydroxide and 0.2 mol/L hydrochloric acid in amount s of 15 vol% 

each with respect to the solution.  Next, the solut ion was repeatedly 

washed with pure water until an electric conductivi ty in an aqueous 

phase after the washing became 0.01 µS/m or less. 

 The solution of the PC-PDMS copolymer in methylene  chloride 

obtained by the washing was concentrated and pulver ized, and then 
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the resultant flake was dried under reduced pressur e at 120°C.  Thus, 

a PC-PDMS copolymer 1 was produced. 

 The content of the PDMS block moiety of the result ant PC-PDMS 

copolymer 1 determined by nuclear magnetic resonanc e (NMR) was 6.0 

mass%, and the viscosity number and viscosity-avera ge molecular 

weight Mv of the copolymer were 47.5 and 17,700, re spectively. 

[0094] 

Production Example 2 

<Production of Polycarbonate-polydimethylsiloxane C opolymer 

(PC-PDMS Copolymer 2)> 

 A PC-PDMS copolymer 2 was produced in the same man ner as in 

Production Example 1 except that an o-allylphenol terminal-modified 

PDMS having an average number n of repetitions of a  dimethylsiloxane 

repeating unit of 40 was used. 

 The content of the PDMS block moiety of the result ant PC-PDMS 

copolymer 2 determined by NMR was 6.0 mass%, and th e viscosity number 

and viscosity-average molecular weight Mv of the co polymer were 

47.5 and 17,700, respectively. 

[0095] 

 The average number of repetitions of the PDMS of t he allylphenol 

terminal-modified polydimethylsiloxane used in each  of the 

production examples, the usage amount of the PDMS, the usage amount 

of p- t-butylphenol (PTBP), and the content of the PDMS bl ock moiety, 

viscosity number, and viscosity-average molecular w eight Mv of each 

of the resultant polycarbonate-polydimethylsiloxane  copolymers are 

shown in Table 1.  The viscosity number measured in  each of Production 

Examples of the present invention is a value measur ed in conformity 

with ISO 1628-4 (1999). 

[0096] 
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Table 1 

 
Production Example 

1 2 

Average number n of repetitions of PDMS 90 40 

Usage amount of PDMS (g) 384 384 

Usage amount of PTBP (g) 137 137 

Content of PDMS block moiety (mass%) 6.0 6.0 

Viscosity number 47.5 47.5 

Viscosity-average molecular weight Mv 17,700 17,700 

[0097] 

[Performance Evaluation] 

<Flowability Evaluation> 

(MFR) 

 A MFR at a temperature of 260°C and a load of 2.16  kg was measured 

in conformity with ASTM D1238. 

(Q Value) 

 A Q value at a temperature of 260°C and a load of 100 kg was 

measured in conformity with JIS K7210 with a Koka f low tester. 

(SFL Value) 

 A flow length (cm) when a pellet obtained in each of the examples 

was molded with a spiral flow mold having a cylinde r temperature 

of 240°C, a mold temperature of 40°C, and a thickne ss of 2.0 mm 

at a pressure setting of 125 MPa was measured. 

[0098] 

<Impact Resistance Evaluation> 

(Charpy Impact Strength) 

 A notched test piece was produced from a test piec e having 

a thickness of 4 mm obtained in each of the example s, and its Charpy 

impact strength was measured in conformity with ISO  179 at a 

temperature of 23°C.  A larger numerical value ther efor means that 

the impact resistance of the test piece is more sat isfactory. 

[0099] 

<Mechanical Characteristic Evaluation> 

(Bending Test) 

 The bending strength and bending modulus of the te st piece 

having a thickness of 4 mm obtained in each of the examples were 

measured in conformity with ISO 178 under the condi tions of a 
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temperature of 23°C and a bending rate of 2 mm/min.   Larger numerical 

values for the bending strength and the bending mod ulus mean that 

the bending characteristics of the test piece are m ore satisfactory. 

[0100] 

<Heat Resistance Evaluation> 

(Heat Deflection Temperature) 

 The heat deflection temperature (HDT) of the test piece having 

a thickness of 4 mm obtained in each of the example s was measured 

in conformity with the measurement method of ISO 75 -1,2 at a load 

of 1.8 MPa.  A higher heat deflection temperature m eans that the 

heat resistance of the test piece is more satisfact ory. 

[0101] 

<Flame Retardancy Evaluation> 

(UL94 Combustibility) 

 A test piece measuring 127 mm long by 12.7 mm wide  by 1.5 mm 

thick obtained in each of the examples was subjecte d to a 5V flame 

test (n=5) in conformity with an Underwriters Labor atory Subject 

94 (UL94) vertical flammability test, and the total  (seconds) of 

5 combustion times was determined.  In addition, a flame retardancy 

evaluation was performed by judging whether or not a 5V rank was 

satisfied. 

 In the flame retardancy evaluation of Table 2, a m olded body 

that satisfied the 5V rank is represented by "5V", and a molded 

body that did not satisfy the 5V rank is represente d by "5V-OUT". 

[0102] 

Examples 1 to 8 and Comparative Examples 1 to 8 

 Respective components were mixed at ratios shown i n Table 2, 

and the mixture was granulated with a vented single  screw extruder 

having a diameter of 50 mm at a resin temperature o f 280°C to provide 

a pellet formed of a polycarbonate resin compositio n. 

 The pellet obtained by the method was subjected to  injection 

molding with an injection molding machine (model nu mber; IS100EN, 

manufactured by Toshiba Machine Co., Ltd.) under th e molding 

conditions of a cylinder temperature of 240°C and a  mold temperature 

of 40°C to provide a test piece.  The foregoing per formance 
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evaluations were performed by using the resultant t est piece. 

[0103] 

 Details about the respective components shown in T able 2 used 

in Examples and Comparative Examples are as describ ed below. 

<Polycarbonate-polyorganosiloxane Copolymer (A-1)> 

 PC-PDMS copolymer 1 (polycarbonate-polydimethylsil oxane 

copolymer described in Production Example 1) 

 PC-PDMS copolymer 2 (polycarbonate-polydimethylsil oxane 

copolymer described in Production Example 2) 

[0104] 

<Aromatic Polycarbonate Resin (A-2)> 

 TARFLON FN2200 (bisphenol A polycarbonate, manufac tured by 

Idemitsu Kosan Co., Ltd., viscosity number: 56.1, v iscosity-average 

molecular weight Mv=21,500) 

 TARFLON FN1900 (bisphenol A polycarbonate, manufac tured by 

Idemitsu Kosan Co., Ltd., viscosity number: 51.0, v iscosity-average 

molecular weight Mv=19,200) 

 TARFLON FN1700 (bisphenol A polycarbonate, manufac tured by 

Idemitsu Kosan Co., Ltd., viscosity number: 47.5, v iscosity-average 

molecular weight Mv=17,700) 

[0105] 

<Acrylonitrile-butadiene-styrene Terpolymer (B-1)> 

 KRALASTIC SXH-330 (acrylonitrile-butadiene-styrene  

terpolymer (ABS), manufactured by Nippon A&L Inc., content of 

constituent unit derived from butadiene; 12 mass%) 

 HR181 (acrylonitrile-butadiene-styrene terpolymer (ABS), 

manufactured by Kumho Petrochemical Co., Ltd., cont ent of 

constituent unit derived from butadiene; 60 mass%) 

 SANTAC AT05 (acrylonitrile-butadiene-styrene terpo lymer 

(ABS), manufactured by Nippon A&L Inc., content of constituent unit 

derived from butadiene; 14 mass%) 

<Acrylonitrile-styrene Bipolymer (B-2)> 

 S101N (acrylonitrile-styrene bipolymer (AS), manuf actured by 

UMG ABS, Ltd., MVR [temperature: 200°C, load: 10 kg f]; 95 cm 3/10 

min) 
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[0106] 

<Copolymer (C)> 

 PARALOID EXL2603 (methyl methacrylate-butadiene bi polymer 

(MB), manufactured by The Dow Chemical Company) 

 METABLEN C223A (methyl methacrylate-butadiene-styr ene 

terpolymer (MBS), manufactured by Mitsubishi Rayon Co., Ltd.) 

[0107] 

<Flame Retardant (D)> 

 CR-741 (aromatic condensed phosphate-based flame r etardant, 

manufactured by Daihachi Chemical Industry Co., Ltd .) 

[0108] 

<Flame Retardant Aid> 

 Fluon AD939E (PTFE aqueous dispersion liquid, manu factured 

by Asahi Glass Co., Ltd.) 

[0109] 

 Various evaluation results are shown in Table 2. 
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[0110] 

Table 2 

 Unit 
Example Comparative Example 

1 2 3 4 5 6 7 8 1 2 3 4 5 6 7 8 

Polycarbonate 
resin 

Composition 

(A-1) 

PC-PDMS 
copolymer 1 

Production 
Example 1 

Parts by 
mass 

15.6  22.7  25.0  50.0 50.0   12.1 24.2 22.1   100.0 

PC-PDMS 
copolymer 2 

Production 
Example 2 

Parts by 
mass 

 18.8  22.7  25.0         100.0  

(A-2) 

Aromatic 
(bisphenol 

A) PC 
FN2200 

Parts by 
mass 

50.0 50.0 50.0 50.0 50.0 50.0 50.0 50.0 50.0 50.0 50.0 48.5 48.5    

Aromatic 
(bisphenol 

A) PC 
FN1900 

Parts by 
mass 

        50.0 50.0    100.0   

Aromatic 
(bisphenol 

A) PC 
FN1700 

Parts by 
mass 

34.4 31.3 27.3 27.3 25.0 25.0     37.9 27.3 29.4    

(B-1) 

ABS SXH-330 
Parts by 

mass 
26.6 26.6   26.6 26.6 26.6  26.6   25.8     

ABS HR181 
Parts by 

mass 
  10.6 10.6    10.6  10.6 10.6  10.3    

ABS AT05 
Parts by 

mass 
             100.0 100.0 100.0 

(B-2) AS S101N 
Parts by 

mass 
3.1 3.1 15.2 15.2 3.1 3.1 3.1 15.2 3.1 15.2 15.2 3.0 14.7    

(C) 

MB EXL2603 
Parts by 

mass 
3.1 3.1 3.0 3.0 3.1 3.1  3.0  3.0 3.0      

MBS C223A 
Parts by 

mass 
      3.1  3.1        

(D) 

Condensed 
phosphate- 
based flame 

retardant 

CR741 
Parts by 

mass 
23.4 23.4 22.7 22.7 23.4 23.4 23.4 22.7 23.4 22.7 22.7 22.7 22.1    

Flame 
retardant aid 

PTFE 
aqueous 

dispersion 
liquid 

AD939E 
Parts by 

mass 
0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8    
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Table 2 (Continued) 

 Unit 
Example Comparative Example 

1 2 3 4 5 6 7 8 1 2 3 4 5 6 7 8 

 

Viscosity-average molecular weight (Mv) of 
component (A) 

- 19600 19600 19600 19600 19600 19600 19600 19600 20400 20400 19600 19500 19500 19200 17700 17700 

Content of POS moiety in component (A) mass% 0.94 1.13 1.36 1.36 1.50 1.50 3.00 3.00 0.00 0.00 0.73 1.45 1.32 0.00 6.00 6.00 

Content (Si) of POS moiety in composition mass% 0.60 0.72 0.90 0.90 0.96 0.96 1.91 1.97 0.00 0.00 0.48 0.95 0.90 0.00 3.00 3.00 

Content (Bd) of constituent unit derived from 
butadiene 

mass% 3.6 3.6 5.7 5.7 3.6 3.6 3.5 5.7 3.5 5.7 5.7 2.0 4.1 6.9 6.9 6.9 

Content (St) of constituent unit derived from 
styrene 

mass% 12.0 12.0 9.2 9.2 12.0 12.0 12.0 9.2 12.0 9.2 9.2 12.0 9.2 6.9 6.9 6.9 

Content (An) of constituent unit derived from 
acrylonitrile 

mass% 4.7 4.7 3.4 3.4 4.7 4.7 4.7 3.4 4.7 3.4 3.4 4.7 3.4 0.0 3.0 3.0 

Bd+Si mass% 4.2 4.3 6.6 6.6 4.6 4.6 5.4 7.7 3.5 5.7 6.2 3.0 5.0 6.9 9.9 9.9 

Evaluation 
test 

Flowability 

MFR 260°C, 2.16 kg g/10 min 30 32 25 28 28 31 31 23 35 20 28 42 33 20 16 16 

Q value 260°C, 100 kg 10-2 mL/s 24 30 35 32 32 33 31 31 38 38 21 23 21 21 23 21 

SFL (2 mm) 
(Sf) 

240°C/40°C 
/125 MPa 

cm 46 46 46 45 47 46 46 46 45 44 46 47 46 - - - 

Impact 
resistance 

Charpy 
impact 

strength 
(Ch) 

23°C kJ/m2 28 31 53 32 38 40 48 55 13 14 22 10 12 63 70 91 

Mechanical 
characteristic 

Bending 
strength 

23°C MPa 92 94 88 88 91 93 90 87 94 92 90 97 93 79 74 71 

Bending 
modulus 

23°C MPa 2,566 2,568 2,462 2,451 2,545 2,553 2,513 2,390 2,618 2,518 2,495 2,655 2,549 2,166 2,068 2,062 

Heat 
resistance 

Heat 
deflection 

temperature 
(HDT) 

1.8 MPa °C 77 77 77 76 77 77 75 75 77 78 77 77 77 96 92 93 

Flame 
retardancy 

UL94 flame 
test 

(1.5 mm) 

Combustion time 
Vh (total of n=5) 

Second(s) 50 75 36 93 93 97 93 50 41 50 40 40 25 - - - 

Judgment 5V 5V 5V 5V 5V 5V 5V 5V 5V 5V 5V 5V 5V 5V-OUT 5V-OUT 5V-OUT 
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[0111] 

 As can be seen from Table 2, the polycarbonate res in composition 

of the present invention is excellent in flowabilit y, flame 

retardancy, and impact resistance, and its mechanic al 

characteristics and heat resistance are satisfactor y. 

 

INDUSTRIAL APPLICABILITY 

[0112] 

 According to the present invention, there can be p rovided a 

polycarbonate resin composition that is excellent i n flowability 

and flame retardancy, and can provide a molded body  having a high 

impact strength.  The resin composition is suitably  used in, for 

example, an automobile part (such as an exterior, a n interior, or 

a meter panel), or the housing of electronic equipm ent or information 

equipment because the resin composition can be mold ed into a 

thin-walled and large-sized molded body. 
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CLAIMS 

 

1.  A polycarbonate resin composition, comprising: 

 a polycarbonate resin (A) containing a 

polycarbonate-polyorganosiloxane copolymer (A-1) ha ving a 

polycarbonate block comprising a repeating unit rep resented by the 

general formula (I) and a polyorganosiloxane block comprising a 

repeating unit represented by the general formula ( II); 

 a copolymer (B) having constituent units derived f rom 

acrylonitrile and styrene, and being free of a cons tituent unit 

derived from methyl methacrylate; and 

 a copolymer (C) having constituent units derived f rom butadiene 

and methyl methacrylate, 

 wherein a content of the polyorganosiloxane block moiety in 

the entire resin composition is from 0.50 mass% to 10 mass%, and 

a content of the constituent unit derived from buta diene in the 

entire resin composition is from 3 mass% to 10 mass %: 

 

wherein R 1 and R 2 each independently represent a halogen atom, an 

alkyl group having 1 to 6 carbon atoms, or an alkox y group having 

1 to 6 carbon atoms, X represents a single bond, an  alkylene group 

having 1 to 8 carbon atoms, an alkylidene group hav ing 2 to 8 carbon 

atoms, a cycloalkylene group having 5 to 15 carbon atoms, a 

cycloalkylidene group having 5 to 15 carbon atoms, a fluorenediyl 

group, an arylalkylene group having 7 to 15 carbon atoms, an 

arylalkylidene group having 7 to 15 carbon atoms, - S-, -SO-, -SO 2-, 

-O-, or -CO-, R 3 and R 4 each independently represent a hydrogen atom, 

a halogen atom, an alkyl group having 1 to 6 carbon  atoms, an alkoxy 



50 

 

 50

group having 1 to 6 carbon atoms, or an aryl group having 6 to 12 

carbon atoms, a and b each independently represent an integer of 

from 0 to 4, and n represents an average number of repetitions. 

 

2. The polycarbonate resin composition according to  claim 1, 

wherein a content of the polyorganosiloxane block m oiety in the 

polycarbonate resin (A) is from 0.75 mass% to 15 ma ss%. 

 

3. The polycarbonate resin composition according to  claim 1 or 

2, wherein the component (B) contains an 

acrylonitrile-butadiene-styrene terpolymer (B-1). 

 

4. The polycarbonate resin composition according to  claim 3, 

wherein the component (B) further contains an acryl onitrile-styrene 

bipolymer (B-2). 

 

5. The polycarbonate resin composition according to  any one of 

claims 1 to 4, wherein the component (C) contains o ne or more selected 

from a methyl methacrylate-butadiene-styrene terpol ymer and a methyl 

methacrylate-butadiene bipolymer. 

 

6. The polycarbonate resin composition according to  claim 4 or 

5, wherein a content of the component (B-1) is from  8 parts by mass 

to 100 parts by mass, a content of the component (B -2) is 25 parts 

by mass or less, and a content of the component (C)  is from 0.5 

part by mass to 8 parts by mass with respect to 100  parts by mass 

of the component (A). 

 

7. The polycarbonate resin composition according to  any one of 

claims 3 to 6, wherein a content of the constituent  unit derived 

from butadiene in the component (B-1) is from 8 mas s% to 75 mass%. 

 

8. The polycarbonate resin composition according to  any one of 

claims 4 to 7, wherein a melt volume rate (MVR) of the component 

(B-2) measured at a temperature of 200°C and a load  of 10 kgf is 
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from 3 cm 3/10 min to 150 cm 3/10 min. 

 

9. The polycarbonate resin composition according to  any one of 

claims 1 to 8, further comprising a flame retardant  (D). 

 

10. The polycarbonate resin composition according t o claim 9, 

wherein the component (D) comprises a phosphorus-ba sed flame 

retardant. 

 

11. The polycarbonate resin composition according t o claim 10, 

wherein the phosphorus-based flame retardant compri ses a condensed 

phosphate. 

 

12. The polycarbonate resin composition according t o any one of 

claims 9 to 11, wherein a content of the flame reta rdant (D) is 

from 10 parts by mass to 40 parts by mass with resp ect to 100 parts 

by mass of the component (A). 

 

13. A molded body, comprising the polycarbonate res in composition 

of any one of claims 1 to 12. 


