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(57) ABSTRACT 

There is provided a resin composition for plating use in which 
all of plating adhesion strength, moldability, impact resis 
tance, and low coefficient of linear expansion are excellent; 
and a resin plated product. The resin composition for plating 
use of the present invention is characterized by including a 
graft copolymer (A) formed by graft polymerizing a specific 
monomer component onto a rubber-like polymer (d) consti 
tuted of a conjugated diene-based rubber, and a specific 
copolymer (B), wherein a proportion of the rubber-like poly 
mer (d) is 10 to 20% by mass, relative to the combined total of 
the graft copolymer (A) and the copolymer (B) which 
accounts for 100% by mass, and also 1 to 8 parts by mass of 
an antioxidant (C) having a melting point of 25 to 100° C. is 
added, relative to the combined total of the graft copolymer 
(A) and the copolymer (B) which accounts for 100 parts by 

a SS. 
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RESIN COMPOSITION FOR PLATING USE 
AND RESIN PLATED PRODUCT 

BACKGROUND OF THE INVENTION 

Field of the Invention 

0001. The present invention relates to a resin composition 
for plating use which is Suitable for a method to conduct a 
plating treatment on the resin Surface without carrying out an 
electroless plating treatment, and also relates to a resin plated 
product. 
0002 Priority is claimed on Japanese Patent Application 
No. 2008-302399, filed Nov. 27, 2008, the content of which is 
incorporated herein by reference. 
0003 Plating treatments have been conducted in many 
cases on the molded article prepared by molding a thermo 
plastic resin. Conventionally, ABS resins are mainly used as 
thermoplastic resins for their excellent moldability, basic 
physical properties and plating properties, and are widely 
used in the plastic plating applications. 
0004 As a method to conduct a plating treatment on a 
molded article (plastic) prepared by molding an ABS resin or 
the like, it is common to employ a method (catalyst accelera 
tor method) in which the Pd Sn catalyst nucleus is deposited 
onto the plastic Surface, followed by a treatment using a dilute 
acidic Solution, an electroless copper plating treatment or 
electroless nickel plating treatment, formation of a conduc 
tive coating onto the plastic Surface, and finally an electro 
plating treatment. 
0005. However, since a plating solution used in the elec 

troless copper plating treatment contains formalin as a reduc 
ing agent which is regarded as a carcinogenic Substance, 
adverse effects on the workers have been pointed out as a 
problem. In addition, when producing a plating solution, a 
strong complexing agent such as EDTA has been generally 
used in order to Solubilize copper ions in an alkaline solution. 
For this reason, in order to remove copper ions in the waste 
water treatment, treatment steps such as a filtration step, an 
activated carbon treatment step and an ion exchange step are 
needed, which leads to various problems, such as the require 
ment for a lot of effort. 
0006 Further, in those cases where an electroless nickel 
plating is conducted, hypophosphites (reducing agent) con 
tained in the plating Solution are oxidized to form phosphites, 
which are the subject of phosphorus control. Furthermore, the 
plating Solution is causing a new problem of environmental 
pollution as high COD waste water. 
0007 Accordingly, with regard to the plastic plating tech 
nique, a direct plating method with no electroless plating step 
has been proposed and put into practice in response to the 
strong concerns over industrial safety and health problems 
and global environmental problems. As a specific example of 
direct plating methods, a Pd Sn colloidal catalytic method 
has been proposed (for example, refer to Patent Documents 1 
and 2). 
0008 Incidentally, an etching treatment is necessary in the 
plating processes such as the catalyst accelerator method or 
direct plating method in which an electroplating treatment is 
conducted following formation of a conductive coating on the 
plastic Surface. 
0009. As an etchant used in the etching treatment, a chro 
mic acid-Sulfuric acid mixed solution composed of a mixed 
solution of chromium trioxide and sulfuric acid has been 
widely used. However, since this etchant contains hexavalent 
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chromium, the working environment has been prone to 
adverse effects. Moreover, in order to treat the waste water 
safely, it is necessary to conduct a treatment involving neu 
tralization and sedimentation following reduction of hexava 
lent chromium to trivalent chromium ions, which requires a 
highly complicated treatment. In addition, since a high tem 
perature treatment is involved, problems arise. Such as gen 
eration of chromic acid mist. 
0010. Due to such reasons, a development of etchant that 
replaces the chromic acid-Sulfuric acid mixed solution has 
been desired, and various studies have been conducted. 
0011. In recent years, a permanganate solution has been 
proposed as an etchant for plastics to replace the chromic 
acid-sulfuric acid mixed solution (for example, refer to Patent 
Documents 3 to 6). A plating technique in which an etching 
treatment is conducted using a permanganate Solution fol 
lowed by a direct plating method is a plating method capable 
of reducing the environmental load (the environmental load 
reducing plating method). 
0012 Patent Document 1 Japanese Unexamined Patent 
Application, First Publication No. Hei 7-11487 

0013 Patent Document 2 Japanese Unexamined Patent 
Application, First Publication No. Hei 11-61425 

0014 Patent Document 3 Japanese Unexamined Patent 
Application, First Publication No. 2005-336614 

00.15 Patent Document 4 Japanese Unexamined Patent 
Application, First Publication No. 2007-100174 

0016 Patent Document 5 Japanese Unexamined Patent 
Application, First Publication No. 2007-327131 

0017 Patent Document 6 Japanese Unexamined Patent 
Application, First Publication No. 2008-31513 

DISCLOSURE OF THE INVENTION 

Problems to be Solved by the Invention 
0018. However, when the environmental load-reducing 
plating methods are applied to, for example, a molded article 
prepared by molding an ABS resin, unsatisfactory plating 
deposition easily occurred and development of adhesion 
strength tended to be poor. Especially when the methods are 
applied to products with complicated shapes, such as a radia 
tor grill for automobiles, the occurrence of unsatisfactory 
plating deposition has been prominent. It is thought that 
unsatisfactory plating deposition is caused by reduction in the 
extensibility of electroplating, Such as copper Sulfate plating, 
due to the poor catalyst adsorption property, which is one of 
the direct plating properties. 
0019. Accordingly, techniques, such as the increase of 
rubber components in an ABS resin, have been proposed in 
order to improve the development of adhesion strength. How 
ever, when the amount of rubber component is increased, the 
linear expansion coefficient of resin increases, which readily 
impaired the thermal cycle property (property to develop the 
bulging of plating films and the cracks when a molded article 
following plating is used in low temperature environments 
and high temperature environments). 
0020. Accordingly, when adopting an environmental load 
reducing plating method, a resin material having excellent 
plating adhesion strength, catalyst adsorption property (direct 
plating properties) and low coefficient of linear expansion is 
required. 
0021. In addition, since the products, such as a radiator 

grill, tend to increase in size and to have more complicated 
shapes in recent years, not only the aforementioned properties 
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but also moldability (fluidity), impact resistance, and the like 
are also required for the resin material. However, a resin 
material having these properties in a good balance has not 
been attained. 
0022. The present invention takes the above circum 
stances into consideration, with an object of providing a resin 
composition for plating use in which all of catalyst adsorption 
property, plating adhesion strength, moldability, impact resis 
tance, and low coefficient of linear expansion are excellent; 
and a resin plated product prepared by conducting a plating 
treatment on a molded article which is formed by molding the 
aforementioned resin composition for plating use. 

Means for Solving the Problem 
0023 The inventors of the present invention have con 
ducted intensive and extensive studies in order to solve the 
above-mentioned problems. As a result, the inventors of the 
present invention focused on the content of aromatic vinyl 
compound that constitutes a copolymer compound, as well as 
the type and added amount of antioxidant added to the resin 
composition. Then, it was discovered that when a plating 
treatment was conducted on a molded article by an environ 
mental load-reducing plating method, these content and 
added amounts greatly affect the catalyst adsorption property, 
plating adhesion strength, moldability, impact resistance, and 
low coefficient of linear expansion, which completed the 
present invention. 
0024. That is, a resin composition for plating use of the 
present invention is characterized by including: 
0025 a graft copolymer (A) formed by graft polymerizing 
30 to 60 parts by mass of a monomer component (a) consti 
tuted of 60 to 80% by mass of an aromatic vinyl compound 
(a1), 20 to 40% by mass of a vinylcyanide compound (a2) and 
0 to 20% by mass of another monovinyl compound (a3) 
copolymerizable with the aforementioned aromatic vinyl 
compound (al) and the vinyl cyanide compound (a2), onto 40 
to 70 parts by mass of a rubber-like polymer (d) constituted of 
a conjugated diene-based rubber (with the proviso that the 
combined total of the rubber-like polymer (d) and the mono 
mer component (a) accounts for 100 parts by mass); and 
0026 a copolymer (B) formed by copolymerizing 50 to 
80% by mass of an aromatic vinyl compound (b1), 20 to 50% 
by mass of a vinyl cyanide compound (b2) and 0 to 20% by 
mass of another monovinyl compound (b3) copolymerizable 
with the aforementioned aromatic vinyl compound (b1) and 
the vinyl cyanide compound (b2), 
0027 wherein a proportion of the aforementioned rubber 
like polymer (d) is 10 to 20% by mass, relative to the com 
bined total of the aforementioned graft copolymer (A) and the 
copolymer (B) which accounts for 100% by mass, and also 
0028. 1 to 8 parts by mass of an antioxidant (C) having a 
melting point of 25 to 100° C. is added, relative to the com 
bined total of the aforementioned graft copolymer (A) and the 
copolymer (B) which accounts for 100 parts by mass. 
0029. It is preferable that the aforementioned antioxidant 
(C) beat least one kind of antioxidant selected from the group 
consisting of hindered phenol-based antioxidants, thioether 
based antioxidants, phosphorus-based antioxidants and Sul 
fur-based antioxidants. 
0030. In addition, the resin plated product of the present 
invention is characterized by being produced by conducting 
an etching treatment on the molded article, obtained by mold 
ing the resin composition for plating use, using a permanga 
nate Solution, and then further conducting a treatment using a 
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Pd Sn colloidal catalyst, followed by a conversion treat 
ment into conductors, and finally conducting an electroplat 
ing treatment, without performing an accelerator treatment or 
an electroless plating treatment. 

Effect of the Invention 

0031. The resin compositions for plating use of the present 
invention is excellent in terms of catalyst adsorption property, 
plating adhesion strength, moldability, impact resistance, and 
low coefficient of linear expansion. In addition, by using the 
resin composition for plating use of the present invention, a 
molded article suitable for the environmental load-reducing 
plating methods, in which an etching treatment is conducted 
using a permanganate solution and plating is carried out 
through a direct plating method, can be obtained. 
0032. Furthermore, the resin plated product of the present 
invention exhibits excellent levels of plating adhesion 
strength, impact resistance and thermal cycle property. 

DETAILED DESCRIPTION OF THE INVENTION 

0033. A more detailed description of the present invention 
is presented below. 

Resin Composition for Plating Use 
0034. The resin composition for plating use of the present 
invention contains a graft copolymer (A), a copolymer (B) 
and an antioxidant (C) as essential components. 

<Graft Copolymer (A)> 
0035. The graft copolymer (A) is formed by graft-poly 
merizing a monomer component (a) onto a rubber-like poly 
mer (d). 
0036. The rubber-like polymer (d) is constituted of a con 
jugated diene-based rubber. In the present invention, the term 
“conjugated diene-based rubber' refers to those constituted 
of 50 to 100% by mass ofbutadiene and 50 to 0% by mass of 
a compound having a reactive group that is copolymerizable 
with the aforementioned butadiene (so that the combined 
total of these accounts for 100% by mass). 
0037 Examples of the conjugated diene-based rubbers 
include butadienefaromatic vinyl compound rubber copoly 
mers such as polybutadiene rubbers, butadiene/styrene rub 
ber copolymers and butadiene/vinyl toluene rubber copoly 
mers; butadiene/vinyl cyanide compound rubber copolymers 
such as butadiene/acrylonitrile rubber copolymers and buta 
diene/methacrylonitrile rubber copolymers; butadiene/alkyl 
acrylate ester rubber copolymers such as butadiene/methyl 
acrylate rubber copolymers, butadiene/ethyl acrylate rubber 
copolymers, butadiene/butyl acrylate rubber copolymers and 
butadiene/2-ethylhexyl acrylate rubber copolymers; and 
butadiene/alkyl methacrylate ester rubber copolymers such 
as butadiene/methyl methacrylate rubber copolymers and 
butadiene/ethyl methacrylate rubber copolymers. In addition, 
three-component rubber copolymers constituted of at least 
50% by mass of butadiene units can also be used. A single 
type of these conjugated diene-based rubbers may be used 
alone, or two or more types thereof may be used in combina 
tion. 
0038 Although there are no particular limitations on the 
method used for producing the rubber-like polymer (d), it is 
preferably produced by an emulsion polymerization since the 
particle size can be readily controlled. Known methods can be 
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applied to the emulsion polymerization, and various cata 
lysts, emulsifying agents or the like can be used without 
particular limitation. 
0039. The graft copolymer (A) can be obtained by graft 
polymerizing the monomer component (a) that constitutes the 
graft component onto the rubber-like polymer (d). 
0040. As a graft polymerization method, for example, 
known methods such as emulsion polymerization, Suspen 
sion polymerization, Solution polymerization and bulk poly 
merization can be employed. Although polymerization may 
be conducted by combining two or more types of these meth 
ods, emulsion polymerization is most Suitable since the rub 
ber-like polymer (d) can be readily produced by emulsion 
polymerization. That is, the graft copolymer (A) is obtained 
by adding and graft-polymerizing the monomer component 
(a) to the rubber-like polymer (d) obtained by emulsification 
polymerization. 
0041. The monomer component (a) is constituted of an 
aromatic vinyl compound (al), a vinyl cyanide compound 
(a2) and another monovinyl compound (a3). 
0042 Examples of the aromatic vinyl compound (a1) 
include styrene, C.-methylstyrene, vinyl toluene and t-butyl 
styrene. One type of these aromatic vinyl compounds may be 
used alone, or two or more types thereof may be used in 
combination. Of these, styrene is particularly preferred. 
0043. Examples of the vinyl cyanide compound (a2) 
include acrylonitrile and methacrylonitrile. One type of these 
vinyl cyanide compounds may be used alone, or two or more 
types thereof may be used in combination. Of these, acryloni 
trile is particularly preferred. 
0044 Another monovinyl compound (a3) is a monovinyl 
compound copolymerizable with the aromatic vinyl com 
pound (al) and the vinyl cyanide compound (a2). Examples 
of Such monovinyl compounds include alkyl methacrylate 
esters such as methyl methacrylate and ethyl methacrylate; 
and alkyl acrylate esters such as methyl acrylate, ethyl acry 
late and butyl acrylate. One type of these monovinyl com 
pounds may be used alone, or two or more types thereof may 
be used in combination. 
0045. As for the proportion of each of the compounds 
within the monomer component (a), the aromatic vinyl com 
pound (a1) is within a range from 60 to 80% by mass, the 
vinyl cyanide compound (a2) is within a range from 20 to 
40% by mass, and another monovinyl compound (a3) is 
within a range from 0 to 20% by mass, within 100% by mass 
of the monomer component (a). If the proportion of each of 
the compounds is within the above-mentioned range, the 
performance balance of the obtained resin composition for 
plating use between the moldability, the extensibility of elec 
troplated copper and the plating adhesion strength improves. 
0046. As for the proportion of the rubber-like polymer (d) 
and the monomer component (a), the rubber-like polymer (d) 
is from 40 to 70 parts by mass and the monomer component 
(a) is from 30 to 60 parts by mass (with the proviso that the 
combined total of the rubber-like polymer (d) and the mono 
mer component (a) accounts for 100 parts by mass). If the 
proportion of the rubber-like polymer (d) and the monomer 
component (a) is within the above-mentioned range, the 
obtained resin composition for plating use would exhibit 
excellent levels of extensibility of electroplated copper and 
impact resistance. 
0047. When graft-polymerizing the monomer component 
(a) onto the rubber-like polymer (d), there are no particular 
limitations on the method of addition, and the monomer com 
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ponent (a) may be added at once, may be added stepwise, or 
may be continuously added dropwise. 
0048. In the graft polymerization, known emulsifying 
agents, catalysts and initiators are generally used, and their 
types, added amounts and addition methods are not particu 
larly limited. 
0049. The graft copolymer (A) obtained by graft polymer 
ization is recovered in the form of a solid powder through the 
Solidification and drying steps using an acid or a salt which is 
a method usually employed for recovering polymers from 
latexes. 

<Copolymer (B)> 
0050. The copolymer (B) is formed by copolymerizing an 
aromatic vinyl compound (b1), a vinyl cyanide compound 
(b2) and another monovinyl compound (b3). 
0051 Examples of the aromatic vinyl compound (b1) 
include vinyl toluenes such as styrene, C.-methylstyrene and 
p-methylstyrene; halogenated Styrenes such as p-chlorosty 
rene; p-t-butylstyrene, dimethylstyrene and vinyl naphtha 
lenes. One type of these aromatic vinyl compounds may be 
used alone, or two or more types thereof may be used in 
combination. Of these, styrene and C.-methylstyrene are par 
ticularly preferred. 
0.052 The content of aromatic vinyl compound (b1) unit in 
100% by mass of the copolymer (B) is within a range from 50 
to 80% by mass. If the content of aromatic vinyl compound 
(b1) unit is within the above-mentioned range, the resin com 
position for plating use to be obtained would exhibit excellent 
levels of moldability, catalyst adsorption property (direct 
plating properties) and plating adhesion strength. 
0053 Examples of the vinyl cyanide compound (b2) 
include acrylonitrile and methacrylonitrile. Of these, acry 
lonitrile is particularly preferred. 
0054 The content of vinyl cyanide compound (b2) unit in 
100% by mass of the copolymer (B) is within a range from 20 
to 50% by mass. If the content of vinyl cyanide compound 
(b2) unit is within the above-mentioned range, the resin com 
position for plating use to be obtained would exhibit excellent 
levels of moldability and catalyst adsorption property (direct 
plating properties). 
0055 Another monovinyl compound (b3) is a monovinyl 
compound copolymerizable with the aromatic vinyl com 
pound (b1) and the vinyl cyanide compound (b2). Examples 
of Such monovinyl compounds include acrylate ester-based 
compounds, methacrylate ester-based compounds, unsatur 
ated dicarboxylic acid anhydrides, vinylcarboxylic acid 
based compounds and maleimide compounds. 
0056. Here, examples of the acrylate ester-based com 
pounds include methyl acrylate, ethyl acrylate, propyl acry 
late, butyl acrylate and cyclohexyl acrylate. 
0057 Examples of the methacrylate ester-based com 
pounds include methyl methacrylate, ethyl methacrylate, pro 
pyl methacrylate, butyl methacrylate, phenyl methacrylate, 
isobornyl methacrylate, benzyl methacrylate and trichloroet 
hyl methacrylate. Of these, methyl methacrylate is particu 
larly preferred. 
0.058 Examples of unsaturated dicarboxylic acid anhy 
drides include anhydrides of maleic acid, itaconic acid and 
citraconic acid. Of these, maleic acid anhydride is particu 
larly preferred. 
0059 Examples of vinylcarboxylic acid-based com 
pounds include acrylic acids and methacrylic acids. Of these, 
methacrylic acids are particularly preferred. 
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0060 Examples of maleimide-based compounds include 
maleimide, N-cyclohexylmaleimide and N-phenylmaleim 
ide. Of these, N-phenylmaleimide is particularly preferred. 
0061. One type of these monovinyl compounds may be 
used alone, or two or more types thereof may be used in 
combination. 
0062. The content of another monovinyl compound (b3) 
unit in 100% by mass of the copolymer (B) is within a range 
from 0 to 20% by mass. If the content of another monovinyl 
compound (b3) unit exceeds 20% by mass, intended proper 
ties of the obtained resin composition for plating use may be 
impaired. 
0063. The copolymer (B) is produced by adjusting the 
contents of the aromatic vinyl compound (b1) unit, vinyl 
cyanide compound (b2) unit and another monovinyl com 
pound (b3) unit so that the combined total thereof accounts 
for 100% by mass. 
0064. There are no particular limitations on the method for 
producing the copolymer (B), and it can be produced by using 
a known method, for example, methods such as Suspension 
polymerization, emulsion polymerization, Solution polymer 
ization and bulk polymerization. 
0065. In the present invention, when the combined total of 
the graft copolymer (A) and the copolymer (B) accounts for 
100% by mass, the graft copolymer (A) and the copolymer 
(B) are added so that the proportion of the rubber-like poly 
mer (d) becomes 10 to 20% by mass. If the proportion of the 
rubber-like polymer (d) is at least 10% by mass, the molded 
article obtained by molding the resin composition for plating 
use would exhibit excellent levels of impact resistance and 
plating adhesion strength. On the other hand, if the proportion 
of the rubber-like polymer (d) is not greater than 20% by 
mass, reduction in the extensibility of electroplated copper 
and the increase of linear expansion coefficient can be Sup 
pressed, and the occurrence of bulging of plating can be 
prevented. 

<Antioxidant (C) 
0066. The antioxidant (C) used in the present invention 
has a melting point of 25 to 100°C. If the melting point of the 
antioxidant (C) is within the above-mentioned range, when 
conducting a plating treatment on the molded article which is 
obtained by molding the resin composition for plating use, an 
etching treatment using a permanganate solution can be effec 
tively promoted and also the amount of catalyst adsorption of 
the resin composition for plating use can be improved. The 
melting point of the antioxidant (C) is preferably from 40 to 
700 C. 
0067. Note that the melting point of the antioxidant (C) is 
a value measured in accordance with JIS K 7121. More spe 
cifically, a melting temperature is measured using a differen 
tial scanning calorimeter (DSC-8230 (heat flux DSC) manu 
factured by Rigaku Corporation) under the conditions of a 
heating rate of 20° C./min and a nitrogen gas flow rate of 50 
mL/min, and the obtained melting peak temperature is 
defined as the melting point. 
0068. As the antioxidant (C) described above, it is prefer 
able to use at least one kind of antioxidant selected from the 
group consisting of hindered phenol-based antioxidants, thio 
ether-based antioxidants, phosphorus-based antioxidants and 
Sulfur-based antioxidants. 
0069. Examples of the hindered phenol-based antioxi 
dants include triethylene glycol-bis(3-(3-t-butyl-5-methyl-4- 
hydroxyphenyl)propionate, pentaerythrityl-tetrakis3-(3.5- 
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di-t-butyl-4-hydroxyphenyl)propionate, 1.6-hexanediol-bis 
3-(3,5-di-t-butyl-4-hydroxyphenylpropionate, 
octadodecyl-3-3,5-di-t-butyl-4-hydroxyphenylpropionate, 
N,N'-hexamethylenebis(3,5-di-t-butyl-4-hydroxy-hydrocin 
namide, 3,5-di-t-butyl-4-hydroxy-benzylphosphonate-di 
ethyl ester and 1,3,5-trimethyl-2,4,6-tris(3,5-di-t-butyl-4-hy 
droxybenzyl)benzene. 
0070. Examples of thioether-based antioxidants include 
distearyl thiodipropionate, dipalmityl thiodipropionate, pen 
taerythritol-tetrakis-B-dodecylmethyl-thiopropionate, 
didodecyl thioether, ditridecyl thioether, ditetradecyl thioet 
her and dioctadecyl thioether. 
0071 Examples of phosphorus-based antioxidants 
include phosphite-based antioxidants and phosphonite-based 
antioxidants, and specific examples thereof include trisnon 
ylphenylphosphite, tridecyl phosphite, cyclic neopentane 
tetray1bis octadecylphosphite, 4,4'-butylidenebis3-methyl 
6-tert-butylphenyl-ditridecyl phosphite, tris(2,4-di-tert-bu 
tylphenylphosphite, tetrakis 2,4-ditert-butylphenyl 4,4'-bi 
phenylene diphosphonite and 9,10-dihydro-9-Oxa-10 
phosphaphenanthrene-10-oxide. 
0072 Examples of the sulfur-based antioxidants include 
dialkylthiodipropionates such as dilauryl-, dimyristyl-, and 
distearyl-thiodipropionates; and esters (for example, pen 
taerythritol tetralaurylthiopropionate) of polyhydric alcohols 
(such as glycerin, trimethylolethane, trimethylolpropane, 
pentaerythritol, trishydroxyethyl isocyanurate) of alkylthi 
opropionic acids such as butyl-, octyl-, lauryl- and stearyl 
thiopropionic acids. One type of these sulfur-based antioxi 
dants may be used alone, or two or more types thereof may be 
used in combination. 

0073. Among the aforementioned antioxidants, hindered 
phenol-based antioxidants, thioether-based antioxidants and 
phosphorus-based antioxidants are particularly preferred. 
One type of these antioxidants may be used alone, or two or 
more types thereof may be used in combination. 
0074 The amount of antioxidant (C) added is within a 
range from 1 to 8 parts by mass and preferably from 2 to 5 
parts by mass, relative to the combined total of the graft 
copolymer (A) and the copolymer (B) which accounts for 100 
parts by mass. If the added amount of the antioxidant (C) is 
within the above-mentioned range, when conducting a plat 
ing treatment on the molded article which is obtained by 
molding the resin composition for plating use, the etching 
treatment time using a permanganate solution can be short 
ened than usual, and thus the productivity can be improved 
and the cost can be reduced. In addition, it also becomes 
possible to lower the etching treatment temperature down to, 
for example, about 55° C. As a result, decomposition of the 
permanganate solution serving as an etchant can be Sup 
pressed, and thus it becomes possible to use the permanganate 
Solution for a long period of time. 
0075. If the added amount of the antioxidant (C) is less 
than 1 part by mass, it becomes difficult to achieve the effects 
of reducing the etching time and improving the plating adhe 
sion strength, moldability and impact resistance. On the other 
hand, when the added amount of antioxidant (C) exceeds 8 
parts by mass, the productivity, heat resistance and plating 
adhesion strength are easily deteriorated. 
0076. It should be noted that as long as the antioxidant (C) 
having a melting point of 25 to 100° C. is included within the 
above-mentioned range, the resin composition for plating use 
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of the present invention may include another antioxidant that 
has a melting point of either less than 25°C. or higher than 
100° C. 

<Other Components 
0077. The resin composition for plating use of the present 
invention may also include other thermoplastic resins and 
additives, with the proviso that the effects of the present 
invention are not impaired. 
0078 Examples of other thermoplastic resins include rub 
ber reinforced styrene-based resins such as AS resins, acry 
lonitrile-styrene copolymers having a weight average 
molecular weight of 1,000,000 to 5,000,000, polystyrene res 
ins, styrene-maleic anhydride copolymers, acrylonitrile-sty 
rene-maleimide-based compound terpolymers, HIPS resins, 
ABS resins, ASA resins and AES resins, polycarbonate res 
ins, nylon resins, methacrylic resins, polyvinyl chloride res 
ins, polybutylene terephthalate resins, polyethylene tereph 
thalate resins and polyphenylene ether resins. One type of 
these other thermoplastic resins may be used alone, or two or 
more types thereof may be blended together. In addition, the 
above-mentioned resin which has been modified by a com 
patibilizing agent, a functional group or the like, may also be 
added. 

007.9 The content of other thermoplastic resins is prefer 
ably from 0 to 60 parts by mass when the combined total of the 
graft copolymer (A), the copolymer (B) and other thermo 
plastic resin compositions accounts for 100 parts by mass. 
0080 Examples of additives include commonly used vari 
ous stabilizers, lubricants, metal Soaps, ultraviolet absorbers, 
plasticizers, mold release agents, organosilicon compounds, 
antistatic agents, colorants (such as pigments and dyes), car 
bon fibers and glass fibers, talc and wollastonite, calcium 
carbonate, silica, fillers such as wood flour, flame retardants 
(such as halogen-based flame retardants, phosphorus-based 
flame retardants and antimony compounds), drip retardants, 
antimicrobial agents, mildew proofing agents and coupling 
agents. One type of these additives may be used alone, or two 
or more types thereof may be used in combination. 

<Method of Producing Resin Composition for Plating Used 

0081. The resin composition for plating use of the present 
invention is produced by a known mixing and kneading 
method. Examples of the mixing and kneading methods 
include a method of mixing the graft copolymer (A) and the 
copolymer (B) in the form of powders, beads or pellets, and 
the antioxidant (C), as well as other thermoplastic resins and 
additives if required, followed by melting and kneading of the 
obtained mixture. When conducting mixing or melting and 
kneading, devices such as a Henschel mixer, a Banbury mixer, 
an extruder and a heating roller can be used. 

<Molding Methodd 

0082. The resin composition for plating use of the present 
invention can be used as a raw material in various molding 
methods such as injection molding methods, extrusion mold 
ing methods, compression molding methods, vacuum mold 
ing methods and blow molding methods. Then, various 
molded articles can be obtained by the above-mentioned 
molding methods. 
0083. The molded articles obtained in this manner are 
most Suitable for the environmental load-reducing plating 
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methods in which an etching treatment is conducted using a 
permanganate solution and plating is carried out through a 
direct plating method. 
I0084. Since the graft copolymer (A), the copolymer (B) 
and the antioxidant (C) are included in a specific proportion, 
the resin composition for plating use of the present invention 
described above has excellent catalyst adsorption property, 
plating adhesion strength, moldability, impact resistance and 
low coefficient of linear expansion. 

Resin Plated Product 
I0085. The resin plated product of the present invention is 
formed by subjecting the molded article, obtained by molding 
the resin composition for plating use of the present invention, 
to a plating treatment through the environmental load-reduc 
ing plating methods. 
I0086 More specifically, the resin plated products can be 
obtained by conducting an etching treatment on the molded 
article using a permanganate solution, and then further con 
ducting a treatment using a Pd—Sn colloidal catalyst, fol 
lowed by a conversion treatment into conductors without 
performing an accelerator treatment or electroless plating 
treatment, and finally conducting an electroplating treatment. 
I0087. The resin plated product of the present invention can 
reduce the environmental load since a plating treatment is 
conducted on the molded article through a direct plating 
method without involving an electroless plating step, and also 
a permanganate solution is used during the etching treatment. 
I0088. The resin plated product obtained in this manner 
exhibits excellent levels of plating adhesion strength, impact 
resistance and thermal cycle property since a plating treat 
ment is conducted on the molded article which is obtained by 
molding the resin composition for plating use of the present 
invention. Moreover, the levels of chemical resistance and 
wear resistance are also excellent since a plating treatment is 
conducted. 
I0089. Such resin plated products can be suitably used in 
numerous applications including industrial goods such as 
automobiles, electrical-, electronic- and machine parts, and 
washing parts; and sports and leisure goods. 
0090 Specific examples of automobile applications 
include a radiator grill, a door handle, an emblem, a lamp 
housing, various malls and garnish, and wheel caps. 
0091 Examples of applications of electrical appliances 
include various switchbuttons, arm handles, door handles for 
refrigerators, mobile phone parts, and various housings. 
0092. Examples of washing parts include various washing 
handle shower heads and water outlets. 
0093 Examples of applications of sports and leisure 
goods include a pachinko machine, a slot machine, a clock 
frame, a decorative button and a cap for cosmetics. 
0094. Among these, the resin plated products are favor 
ably used in the exterior and interior equipment of automo 
biles, washing parts, and the like. 

EXAMPLES 

(0095. The present invention will be described below in 
more detail based on a series of examples, although the 
present invention is in no way limited by these examples. It 
should be noted that unless stated otherwise, the units “%” 
refer to “% by mass” and “parts” refer to “parts by mass”. 
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0096. In addition, various physical properties in the 
descriptions of examples were measured by the following 
methods. 

(Mass Average Particle Size and Particle Size Distribution of 
Rubber-Like Polymer (d)) 
0097. The mass average particle size and particle size dis 
tribution of the rubber-like polymer (d) were measured using 
a Submicron particle size distribution measuring device 
(“CHDF 2000” manufactured by Matec Applied Sciences, 
Inc.). 

(Melt Volume Rate (MVR)) 
0098. The melt volume rate (MVR) of the resin composi 
tion for plating use was measured in accordance with the 
method specified in ISO 1133, under conditions of a mea 
surement temperature of 220°C. and a load of 98 N. It should 
be noted that the MVR may be used as an indicator of the 
fluidity of the resin composition for plating use. 

(Linear Expansion Coefficient) 
0099. The linear expansion coefficient of the resin com 
position for plating use was measured in accordance with the 
method specified in ISO 113359-2. 

(Charpy Impact Strength) 

0100. The Charpy impact strength of a molded article (test 
piece) was measured in accordance with the method specified 
in ISO 179 and using a notched test piece (having a thickness 
of 4 mm) that had been left to stand for at least 12 hours in an 
atmosphere at 23°C. 

(Plating Adhesion Strength) 
0101. A test piece was prepared by conducting a plating 
treatment on a flat plate for plating (50 mmx90 mmx3 mm 
thickness) by the plating treatment technique (environmen 

tal load-reducing plating method 1) shown below. With 
respect to the obtained test piece, a plating film was peeled off 
in the vertical direction on a load measuring device to mea 
sure the strength thereof. 

Environmental Load-Reducing Plating Method 1 
0102 (1) Degreasing->(2) Washing with water->(3) 
Etching->(4) Washing with water->(5) Neutralization-> 
(6) Washing with water->(7) Conditioning ->(8) Washing 
with water->(9) Predipping->(10) Conversion into cata 
lysts->(11) Washing with water->(12) Conversion into 
conductors->(13) Washing with water->(14) Copper sul 
fate plating->(15) Washing with water->(16) Drying 

Conditions in Each Step 
0103 (1) Degreasing: A degreasing treatment was con 
ducted at 50° C. for 5 minutes using the CRP Cleaner 
(manufactured by Okuno Chemical Industries Co., Ltd.). 

0104 (2) Washing with water: Washing with water was 
conducted at 20° C. Note that the water washing in the step 
(4) and in the steps thereafter was conducted under the 
same conditions as those in the step (2). 

0105 (3) Etching: An etching treatment was conducted 
using a permanganate Solution as an etchant. More specifi 
cally, dipping in a mixed solution composed of 10 mL/L of 
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CRP-MARS etchant solution A (manufactured by Okuno 
Chemical Industries Co., Ltd.), 250 mL/L of CRP-MARS 
etchant solution B (manufactured by Okuno Chemical 
Industries Co., Ltd.) and 270 mL/L of sulfuric acid was 
conducted. Dipping was conducted under any one of the 
conditions of 65° C.x7 minutes, 65° C.x15 minutes, and 
55° C.x15 minutes. 

0106 (5) Neutralization: Dipping in a mixed solution 
composed of 10 g/L of CRP-MARS neutralizer (manufac 
tured by Okuno Chemical Industries Co., Ltd.) and 15 
mL/L of 35% hydrochloric acid was conducted at 45° C. 
for 1 minute. 

0107 (7) Conditioning: Dipping in CRP-MARS condi 
tioner (manufactured by Okuno Chemical Industries Co., 
Ltd.) was conducted at 25°C. for 1 minute. 

(0.108 (9) Predipping: Dipping in 100 mL/L of 35% hydro 
chloric acid was conducted at 25°C. for 1 minute. 

0109 (10) Conversion into catalysts: Dipping in a mixed 
solution (Pd Sn colloidal catalyst) composed of 40 mL/L 
of CRP catalyst and 250 mL/L of 35% hydrochloric acid 
was conducted at 35° C. for 6 minutes. 

0110 (12) Conversion into conductors: Dipping in a 
mixed solution composed of 150 mL/L of CRP selector 
A-K (manufactured by Okuno Chemical Industries Co., 
Ltd.) and 200 mL/L of CRP selector B (manufactured by 
Okuno Chemical Industries Co., Ltd.) was conducted at 
45° C. for 3 minutes. 

0111 (14) Copper Sulfate plating: Dipping in copper Sul 
fate was conducted at 20° C. and a current density of 3 
A/dm for 60 minutes to form a copper plating film with a 
film thickness of 35um. 

0112 (16) Drying: Drying was conducted at 80°C. for 2 
hours. 

0113. In addition, as a reference example, a test piece was 
prepared by conducting a plating treatment on the flat plate 
for plating in the same manner as in the environmental load 
reducing plating method 1 with the exception that a mixed 
solution composed of 400 g/L of chromic acid and 200 mL/L 
of 98% sulfuric acid was used as an etchant instead of a 
permanganate solution and the dipping condition was 
changed to 65° C.x15 minutes in the etching step (3) in the 
environmental load-reducing plating method 1. 
0114. The plating adhesion strength of the test piece of 
Reference Example was measured. 

(Extensibility of Copper Sulfate Plating) 
0115 A test piece was prepared by conducting a plating 
treatment on a flat plate for plating (100 mmx100 mmx3 mm 
thickness) by the environmental load-reducing plating 
method 1 in the same manner as in the aforementioned mea 
Surement of plating adhesion strength. However, the dipping 
condition in the etching step (3) was changed to 65° C.x3 
minutes, and the dipping condition in the copper Sulfate plat 
ing step (14) was changed to 20°C.x10 minutes. 
0116. With respect to the obtained test piece, the propor 
tion of deposition area of the copper Sulfate plating which had 
been deposited on the Surface was evaluated based on a scale 
from 100% to 0% (for example, 100% indicates the deposi 
tion of copper Sulfate plating throughout the entire area of the 
test piece; 0% indicates the complete absence of deposition of 
copper sulfate plating; and 50% indicates the deposition of 
copper Sulfate plating on half of the area of the test piece). 
0117. In addition, as a Reference Example, a test piece was 
prepared by conducting a plating treatment on a flat plate for 
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plating (100 mm x 100 mmx3 mm thickness) in the same 
manner as in the environmental load-reducing plating method 
1 with the exception that a mixed solution composed of 400 
g/L of chromic acid and 200 mL/L of 98% sulfuric acid was 
used as an etchant instead of a permanganate Solution and the 
dipping condition was changed to 65° C.X5 minutes in the 
etching step (3) and the dipping condition into copper Sulfate 
in the copper Sulfate plating step (14) was changed to 20° 
C.x10 minutes in the environmental load-reducing plating 
method 1. 
0118 With respect to the test piece of Reference Example, 
the proportion of deposition area of the copper Sulfate plating 
which had been deposited on the surface was evaluated based 
on a Scale from 100% to 0%. 

(Thermal Cycle Property and Thermal Shock Property) 
0119) A test piece was prepared by conducting a plating 
treatment on a flat plate for plating (100 mmx100 mmx3 mm 
thickness) by the plating treatment technique (environmen 

tal load-reducing plating method 2) shown below. A test was 
conducted on the obtained test piece under the following 
thermal cycle condition and thermal shock condition to 
observe the occurrence of bulging of the plating film and the 
presence of plating cracks. 

Thermal Cycle Condition 
0120. Three cycles, each consisting of keeping the test 
piece under the conditions in the order of (-30°C.x1 hour) 
->(23°C.x15 minutes)->(80° C.x1 hour)->(23° C.x1 hour), 
were carried out. The outer appearance of the test piece Sur 
face following these cycles was visually observed and evalu 
ated based on the following evaluation criteria. 
0121 A: Bulging of the plating film and plating cracks 
were not observed. 
0122 B: Although bulging of the plating film was not 
observed, plating cracks were observed in the contact portion. 
0123 C: Bulging of the plating film and plating cracks 
were observed in the contact portion. 
0.124 D: Bulging of the plating film was observed only in 
the vicinity of the gate. 
0.125 E: Bulging of the plating film was also observed in 
the region other than the vicinity of the gate. 
0126 F: Bulging of the plating film was observed all over 
the surface. 

Thermal Shock Condition 

0127. Three cycles, each consisting of keeping the test 
piece under the conditions in the order of (-30°C.x1 hour) 
->(80°C.x1 hour), were carried out. The outer appearance of 
the test piece surface following these cycles was visually 
observed and evaluated based on the same evaluation criteria 
as those adopted in the thermal cycle condition. 

Environmental Load-Reducing Plating Method 2 
0128 (1) Degreasing->(2) Washing with water->(3) 
Etching->(4) Washing with water->(5) Neutralization-> 
(6) Washing with water->(7) Conditioning->(8) Washing 
with water->(9) Predipping->(10) Conversion into cata 
lysts->(11) Washing with water->(12) Conversion into 
conductors->(13) Washing with water->(14) Copper sul 
fate plating->(15) Washing with water->(16) Nickel elec 
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troplating->(17) Washing with water->(18) Chromium 
electroplating->(19) Washing with water->(20) Drying 

Conditions in Each Step 
I0129. The degreasing step (1), conditioning step (7), pre 
dipping step (9), step of conversion into catalysts (10), step of 
conversion into conductors (12) and drying step (20) as well 
as each water washing step were conducted under the same 
conditions as those in the environmental load-reducing plat 
ing method 1. 
0.130 (3) Etching: An etching treatment was conducted 
using a permanganate solution as an etchant. More specifi 
cally, dipping in a mixed solution composed of 10 mL/L of 
CRP-MARS etchant solution A (manufactured by Okuno 
Chemical Industries Co., Ltd.), 250 mL/L of CRP-MARS 
etchant solution B (manufactured by Okuno Chemical 
Industries Co., Ltd.) and 270 mL/L of sulfuric acid was 
conducted at 65° C. for 15 minutes. 

I0131 (5) Neutralization: Dipping in a mixed solution 
composed of 10 g/L of CRP neutralizer (manufactured by 
Okuno Chemical Industries Co., Ltd.) and 15 mL/L of 35% 
hydrochloric acid was conducted at 45° C. for 3 minutes. 

I0132 (14) Copper sulfate plating: Dipping in copper sul 
fate was conducted at 20° C. and a current density of 3 
A/dm for 20 minutes to form a copper plating film with a 
film thickness of 20 um. 

0.133 (16) Nickel electroplating: Dipping in a mixed solu 
tion composed of 200 g/L of nickel sulfate, 45 g/L of nickel 
chloride, 45 g/L of boric acid, and a brightener was con 
ducted at 55° C. and a current density of 3 A/dm for 15 
minutes to form a nickel plating film with a film thickness 
of 10 um. 

0.134 (18) Chromium electroplating: Dipping in a mixed 
solution composed of 200 g/L of chromic anhydride and 
1.5 g/L of sulfuric acid was conducted at 45° C. and a 
current density of 15 A/dm for 2 minutes to form a chro 
mium plating film with a film thickness of 0.3 um. 

I0135) In addition, as a reference example, a test piece was 
prepared by conducting a plating treatment on the flat plate 
for plating in the same manner as in the environmental load 
reducing plating method 2 with the exception that a mixed 
solution composed of 400 g/L of chromic acid and 200 mL/L 
of 98% sulfuric acid was used as an etchant instead of a 
permanganate solution in the etching step (3) in the environ 
mental load-reducing plating method 2. 
0.136. With respect to the test piece of Reference Example, 
the thermal cycle property and the thermal shock property 
were evaluated. 

Synthesis Example 1 

Production of Graft Copolymer (A-1) 

(Production of Rubber-Like Polymer (d)) 
0.137 Each component was charged into a 100 L autoclave 
in accordance with the composition indicated in Table 1, and 
a polymerization was conducted at 50° C. for 9 hours to 
obtain a conjugated diene-based rubber latex having a con 
version rate of 97%, a mass average particle size of 0.08 um, 
and a pH of 9.0. 
0.138 Separate to this, each component was charged into a 
100 L autoclave in accordance with the compositions indi 
cated in Table 2, and a polymerization was conducted at 70° 
C. for 4 hours to obtain an acid group-containing copolymer 
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latex for enlarging rubber particles having a conversion rate 
of 97%, a mass average particle size of 0.14 um, and a pH of 
9.O. 
0139 0.06 parts of sodium hydroxide was added to 100 
parts (in terms of solid content) of the previously obtained 
conjugated diene-based rubber latex, followed by addition 
thereto of 4 parts (in terms of solid content) of the acid 
group-containing copolymer latex for enlarging rubber par 
ticles was added under stirring. The mixture was kept stirred 
for 30 minutes, thereby yielding latex of rubber-like polymer 
(d) constituted of a conjugated diene-based rubber having a 
mass average particle size of 0.33 um. 
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added dropwise over a period of 120 minutes and the resultant 
was then kept for 1 hour to effect a graft polymerization, 
thereby yielding a polymer latex. It should be noted that the 
amount of latex of rubber-like polymer (d) indicated in Table 
3 is expressed in terms of Solid content. 
0141 2 parts of butylated hydroxytoluene serving as an 
antioxidant and 0.5 parts of dilauryl thiopropionate were 
added to the obtained polymer latex. The resultant was solidi 
fied with a 5% aqueous Sulfuric acid solution, washed, and 
then dried, thereby yielding a white powder of graft copoly 
mer (A-1). 

TABLE 3 

Added amount 
Composition (parts by mass) 

Composition Latex of rubber-like polymer (d) 50 
(I) Disproportionated potassium resinate 2 

Sodium pyrophosphate O.2 
Ferrous sulfate O.O1 

Dextrose O3S 
Water (also includes water originating from latex) 200 

Composition Monomer component (a) Styrene (a1) 35 
(II) Acrylonitrile (a2) 15 

Cumene hydroperoxide O.15 
Content of styrene within monomer component (a) (% by mass) 70 

Content of acrylonitrile within monomer component (a) (% by mass) 30 

Synthesis Example 2 
TABLE 1. 

Added amount 
Composition (parts by mass) 

1,3-butadiene 95 
Styrene 5 
Diisopropylbenzene hydroperoxide O.2 
Potassium oleate 1.O 
Disproportionated potassium resinate 1.O 
Sodium pyrophosphate O.S 
Ferrous sulfate O.OOS 
Dextrose O.3 

Anhydrous sodium sulfate O.3 
Water 2OO 

TABLE 2 

Added amount 
Composition (parts by mass) 

n-butyl acrylate 82 
Methacrylic acid 18 
Potassium oleate 2 
Dioctylsodium SulfoSuccinate 1 
Cumene hydroperoxide 0.4 
Sodium formaldehyde Sulfoxylate O.3 
Ion exchanged water 200 

(Production of Graft Copolymer (A-1)) 

0140. Each component was charged into a reaction vessel 
in accordance with the composition (I) indicated in Table 3, 
and a polymerization initiation temperature was set to 40°C. 
A mixture having a composition (II) indicated in Table 3 was 

Production of Copolymer (B-1) 
0142) 65 parts of styrene, 35 parts of acrylonitrile, 0.15 
parts of azobisisobutyronitrile, 0.60 parts oft-dodecyl mer 
captan, 0.50 parts of calcium phosphate and 150 parts of 
distilled water, the amounts indicated in Table 4, were 
charged into a 100 L autoclave, and the mixture was stirred 
vigorously. Following confirmation of dispersion within the 
system, the temperature therein was raised to 75° C. and a 
polymerization was conducted over a period of 3 hours. The 
temperature was then raised to 110° C. and the resultant was 
aged for 30 minutes. After cooling, the resultant was dehy 
drated, washed and dried, thereby yielding a copolymer (B-1) 
in the form of a powder. 

Synthesis Example 3 
Production of Copolymer (B-2) 

0.143 A copolymer (B-2) was obtained in the same man 
ner as in synthesis example 2 with the exception that the 
amounts of styrene, acrylonitrile and t-dodecyl mercaptain 
were changed to 75 parts, 25 parts and 0.35 parts, respec 
tively. 

Synthesis Example 4 
Production of Copolymer (B-3) 

0144. A copolymer (B-3) was obtained in the same man 
ner as in synthesis example 2 with the exception that the 
amounts of Styrene, acrylonitrile, t-dodecyl mercaptain and 
calcium phosphate were changed to 50 parts, 50 parts, 1.00 
parts and 1.00 parts, respectively. 

Synthesis Example 5 
Production of Copolymer (B-4) 

0145 A copolymer (B-4) was obtained in the same man 
ner as in synthesis example 2 with the exception that the 
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amounts of styrene, acrylonitrile and t-dodecyl mercaptain 0150 (C-3): Phosphorus-based antioxidant (ADE 
were changed to 40 parts, 60 parts and 1.2 parts, respectively. KASTAB PEP-24G manufactured by Adeka Corporation, 

melting point: 170° C.). 
Synthesis Example 6 

Examples 1 to 12, Comparative Examples 1 to 10, 
Production of Copolymer (B-5) Reference Example 

014.6 A copolymer (B-5) was obtained in the Sai al- 0151. Each of the graft copolymer (A-1), copolymers 
ner as in synthesis example 2 with the exception that the (B-1) to (B-5) and antioxidants (C-1) to (C-3) was mixed in 
amounts of styrene, acrylonitrile and t-dodecyl mercaptain the proportions indicated in Table 5, and 0.2 parts of a metal 
were changed to 85 parts, 15 parts and 1.2 parts, respectively. soap (calcium stearate), 0.4 parts of EBS-WAX (ethylenebi 

sstearic acid amide) and 0.05 parts of silicone oil (viscosity: 
TABLE 4 100 cs/25°C.) were further added as additives. The resultant 

was then mixed at a rotational frequency of 3,000 rpm for 5 Composition 
Added amount (parts by mass) B-1 B-2 B-3 B-4 B-5 minutes using a Henschel mixer to obtain a resin composition 

for plating use. 
ST R b2 s s s s 0152 The MVR and linear expansion coefficient of the 
A.S.Sile O.15 0.15 O.15 0.15 0.15 thus obtained resin composition for plating use were mea 
t-dodecyl mercaptain O.6O O.35 100 120 120 sured. The results are shown in Table 6. 
Calcium phosphate OSO OSO 1.OO O.SO O.SO 0153. Subsequently, the resin composition for plating use 
Distilled water 150 150 150 150 150 was charged into a twin screw extruder whose cylinder tem 
St. E.s y A. 65 75 50 40 85 perature was set to 230°C., and extruded and pelleted from 
Content of acrylonitrile units in 35 25 50 60 15 the twin screw extruder. A molded article (test piece) for the 
copolymer (B) (% by mass) measurement of physical properties and a flat plate for plating 

were molded by using a screw injection molding machine 
(with a cylinder temperature of 230° C. and a mold tempera 

<Antioxidant (C) ture of 60° C.). 
0154 The Charpy impact strength of the thus obtained 

0147 The following materials were used as an antioxidant molded article was measured. The results are shown in Table 
(C). 6. 
0148 (C-1): Hindered phenol-based antioxidant (ADE- 0.155. In addition, a plating treatment was conducted on 
KASTAB AO-50 manufactured by Adeka Corporation, the thus obtained flat plate for plating under the aforemen 
melting point: 52°C.). tioned conditions, and the plating adhesion strength, extensi 

0149 (C-2): Thioether-based antioxidant (ADEKASTAB bility of copper Sulfate plating, thermal cycle property and 
AO-4 12S manufactured by Adeka Corporation, melting thermal shock property were evaluated. The results are shown 
point: 49° C.). in Table 6. 

TABLE 5 

Proportion of rubber-like polymer (d) 
Graft copolymer relative to the combined total of (A) and (B) 

(A) Copolymer (B Antioxidant (C which accounts for 100% by mass 

(A-1) (B-1) (B-2) (B-3) (B-4) (B-5) (C-1) (C-2) (C-3) 2 

Ex. 1 24 76 1.O 2 
Ex. 2 24 76 2.5 2 
Ex. 3 24 76 S.O 2 
Ex. 4 24 76 8.O 2 
Ex. S 24 76 2.5 2 
Ex. 6 24 76 S.O 2 
Ex. 7 24 76 15 1.0 2 
Ex. 8 24 76 1.5 1.O 2 
Ex. 9 2O 8O 2.5 O 
Ex. 10 24 76 2.5 2 
Ex. 11 24 76 2.5 2 
Ex. 12 40 60 2.5 2O 
Comp. Ex. 1 24 76 2.5 2 
Comp. Ex. 2 24 76 S.O 2 
Comp. Ex. 3 24 76 2 
Comp. Ex. 4 24 76 O.S 2 
Comp. Ex. 5 24 76 1O.O 2 
Comp. Ex. 6 2O 8O O 
Comp. Ex. 7 24 76 2.5 2 
Comp. Ex. 8 24 76 2.5 2 
Comp. Ex. 9 16 84 2.5 8 
Comp. Ex. 10 50 50 2.5 25 
Ref. Ex. 24 76 2.5 2 
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TABLE 6 

Linear Charpy 
expansion impact Plating adhesion strength Extensibility of Thermal Thermal 

MVR coefficient strength 65° C. x 15 min 65° C. x 7 min 55° C. x 15 min copper sulfate cycle shock 
(cm/10 min) (cm/cm/°C.) (KG/m) (KN/m) (KN/m) (KN/m) plating (%) property property 

Ex. 1 26 8.0 19 1.O 1.2 90 B C 
Ex. 2 27 8.0 24 1.5 1.5 1.2 1OO A. B 
Ex. 3 36 8.0 25 1.5 1.5 1.3 1OO A. B 
Ex. 4 37 8.0 26 1.2 1.2 90 B C 
Ex. S 27 8.0 24 1.4 1.4 1OO A. B 
Ex. 6 36 8.0 25 1.4 1.4 1OO A. B 
Ex. 7 26 8.0 25 1.3 1.2 1OO B B 
Ex. 8 26 8.0 25 1.3 1.2 95 B B 
Ex. 9 28 7.9 13 1.O 1.2 1OO B B 
Ex. 10 27 8.0 24 1.O 1.O 8O B C 
Ex. 11 27 8.0 24 1.3 1.1 8O B B 
Ex. 12 21 9.O 35 1.3 1.2 70 B C 
Comp. Ex. 1 27 8.0 23 O.8 O.S 50 D E 
Comp. Ex. 2 30 8.0 24 O.8 O.S 60 D E 
Comp. Ex. 3 24 8.0 16 O.8 O.S 0.4 50 D E 
Comp. Ex. 4 24 8.0 16 O.8 O.S 50 D E 
Comp. Ex. 5 42 8.0 26 O.9 O6 60 B D 
Comp. Ex. 6 26 7.9 10 O.6 0.4 70 D E 
Comp. Ex. 7 27 8.0 24 0.7 O.S 50 B D 
Comp. Ex. 8 27 8.0 24 O.8 O6 50 D E 
Comp. Ex. 9 30 7.8 7 0.7 0.4 8O D E 
Comp. Ex. 10 16 9.5 40 1.O 1.3 50 D E 
Ref. Ex 27 8.0 24 1.5 1.2 50 B C 

0156 AS is apparent from Table 6, the resin compositions added amount thereof was as small as 0.5 parts. In addition, 
for plating use obtained in Examples 1 to 12 exhibited favor 
able levels of MVR and linear expansion coefficient, indicat 
ing excellent moldability and low coefficient of linear expan 
S1O. 

0157. In addition, the molded articles that are obtained by 
molding the resin compositions for plating use obtained in 
Examples 1 to 12 exhibited a favorable level of Charpy impact 
strength, indicating excellent impact resistance. 
0158 Moreover, when a plating treatment was conducted 
on the obtained molded articles, all of the plating adhesion 
strength, extensibility of copper Sulfate plating, thermal cycle 
property and thermal shock property exhibited excellent lev 
els which were comparable to or superior than those of Ref 
erence Example. 
0159. It became clear that when using the resin composi 
tions for plating use obtained in each Example, the duration of 
etching treatment with a permanganate solution can be short 
ened and the etching treatment temperature can be lowered in 
the plating treatment. 
0160 On the other hand, with regard to the resin compo 
sitions for plating use obtained in Comparative Examples 1 
and 2, it was difficult to achieve the effects of etching treat 
ment with a permanganate solution, and the amount of cata 
lyst adsorption was readily reduced, since the antioxidant 
(C-3) having a melting point of 170° C. was used. For this 
reason, the extensibility of copper Sulfate plating was inferior 
as compared to those in Examples. In addition, when the 
molded articles were subjected to a plating treatment, the 
thermal cycle property and thermal shock property were infe 
rior compared to those in each Example. 
0161 The resin compositions for plating use obtained in 
Comparative Examples 3, 4 and 6 exhibited low levels of 
Charpy impact strength for the molded articles compared to 
those in each Example, indicating inferior impact resistance, 
since the antioxidant (C) was either not added at all or the 

when the molded articles were subjected to a plating treat 
ment, the plating adhesion strength, thermal cycle property 
and thermal shock property were inferior compared to those 
in each Example. 
0162 Since the amount of the antioxidant (C) added was 
as large as 10 parts in the resin composition for plating use 
obtained in Comparative Example 5, when the molded article 
was subjected to a plating treatment, the plating adhesion 
strength was readily reduced. Moreover, the thermal shock 
property was inferior compared to those in each Example. 
0163 With regard to the resin compositions for plating use 
obtained in Comparative Examples 7 and 8, it was difficult to 
achieve the effects of etching treatment with a permanganate 
Solution, and the amount of catalyst adsorption was readily 
reduced, since the added amount of styrene (aromatic vinyl 
compound (b1)) that constituted the copolymer (B) was either 
too small or too large. For this reason, the extensibility of 
copper Sulfate plating was inferior as compared to those in 
Examples. In addition, when the molded articles were sub 
jected to a plating treatment, the thermal cycle property and 
thermal shock property were inferior compared to those in 
each Example. 
0164. With regard to the resin composition for plating use 
obtained in Comparative Example 9, since the proportion of 
the rubber-like polymer (d) was as low as 8%, relative to the 
combined total of the graft copolymer (A) and the copolymer 
(B) which accounts for 100% by mass, the Charpy impact 
strength for the molded article was low compared to those in 
each Example, indicating inferior impact resistance. In addi 
tion, when the molded article was subjected to a plating 
treatment, the plating adhesion strength, thermal cycle prop 
erty and thermal shock property were inferior compared to 
those in each Example. 
0.165. With regard to the resin composition for plating use 
obtained in Comparative Example 10, since the proportion of 
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the rubber-like polymer (d) was as high as 25%, relative to the 
combined total of the graft copolymer (A) and the copolymer 
(B) which accounts for 100% by mass, although the Charpy 
impact strength for the molded article was high compared to 
those in each Example, the linear expansion coefficient 
showed a large value. Moreover, when the molded article was 
Subjected to a plating treatment, although the level of plating 
adhesion strength was favorable, the thermal cycle property 
and thermal shock property were inferior compared to those 
in each Example. 

INDUSTRIALAVAILABILITY 

0166 The resin compositions for plating use of the present 
invention exhibit excellent levels of catalyst adsorption prop 
erty, plating adhesion strength, moldability, impact resis 
tance, and low coefficient of linear expansion, and are capable 
of yielding the molded articles that are suitable for the envi 
ronmental load-reducing plating methods in which an etching 
treatment is conducted using a permanganate solution and 
plating is carried out through a direct plating method. 

1. A resin composition for plating use comprising: 
a graft copolymer (A) formed by graft polymerizing 30 to 

60 parts by mass of a monomer component (a) consti 
tuted of 60 to 80% by mass of an aromatic vinyl com 
pound (a1). 20 to 40% by mass of a vinyl cyanide com 
pound (a2) and 0 to 20% by mass of another monovinyl 
compound (a3) copolymerizable with the aromatic vinyl 
compound (al) and the vinyl cyanide compound (a2), 
onto 40 to 70 parts by mass of a rubber-like polymer (d) 
constituted of a conjugated diene-based rubber (with the 
proviso that the combined total of the rubber-like poly 
mer (d) and the monomer component (a) accounts for 
100 parts by mass); and 
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a copolymer (B) formed by copolymerizing 50 to 80% by 
mass of an aromatic vinyl compound (b1), 20 to 50% by 
mass of a vinyl cyanide compound (b2) and 0 to 20% by 
mass of another monovinyl compound (b3) copolymer 
izable with the aromatic vinyl compound (b1) and the 
vinyl cyanide compound (b2), 

wherein a proportion of the rubber-like polymer (d) is 10 to 
20% by mass, relative to the combined total of the graft 
copolymer (A) and the copolymer (B) which accounts 
for 100% by mass, and also 

1 to 8 parts by mass of an antioxidant (C) having a melting 
point of 25 to 100° C. is added, relative to the combined 
total of the graft copolymer (A) and the copolymer (B) 
which accounts for 100 parts by mass. 

2. The resin composition for plating use according to claim 
1, 

wherein the antioxidant (C) is at least one kind of antioxi 
dant selected from the group consisting of hindered phe 
nol-based antioxidants, thioether-based antioxidants, 
phosphorus-based antioxidants and Sulfur-based anti 
oxidants. 

3. A resin plated product being produced by conducting, on 
a molded article obtained by molding the resin composition 
for plating use of claim 1 or 2, an etching treatment using a 
permanganate solution, and then a treatment using a Pd Sn 
colloidal catalyst, followed by, without performing an accel 
erator treatment or an electroless plating treatment, a conver 
sion treatment into conductors and an electroplating 
treatment. 


