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(57) ABSTRACT

Provided is a thermoplastic resin composition having excel-
lent flame resistance, colorability, and scratch resistance,
including: A) 100 parts by weight of a basic resin comprising
10 to 89 wt % of acrylonitrile-butadiene-styrene copolymer,
89 to 10 wt % of styrene-acrylonitrile copolymer, and 1 to 40
wt % of methylmethacrylate polymer; B) 1 to 30 parts by
weight of bromoalkyl or bromophenyl cyanurate compounds;
and C) 1 to 20 parts by weight of antimony compound,
thereby, making it possible to provide the thermoplastic resin
composition having excellent flame resistance, impact
strength, scratch resistance, colorability, and surface hard-
ness as synergy effects.
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THERMOPLASTIC RESIN COMPOSITION
HAVING SUPERIOR FLAME RETARDANCY,
COLORING PROPERTY AND
SCRATCH-RESISTANCE

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This application claims priority from Korean Patent
Application No. 10-2008-0091500 filed on Sep. 18, 2008, in
the Korean Intellectual Property Office, the disclosure of
which is incorporated herein by reference in its entirety.

TECHNICAL FIELD

[0002] The present invention relates to a thermoplastic
resin composition having excellent flame resistance, col-
orability, and scratch resistance, and more specifically, a ther-
moplastic resin composition having excellent flame resis-
tance, impact strength, scratch resistance, colorability, and
surface hardness as synergy effects by adding methyl-
methacrylate polymer, bromoalkyl or bromophenyl cyanu-
rate compound, and antimony compound to resin including
acrylonitrile-butadiene-styrene copolymer.

BACKGROUND OF THE INVENTION

[0003] Generally, acrylonitrile-butadiene-styrene resin
(hereinafter, referred to as ‘ABS resin’) has been widely used
as an exterior material for electric/electronic products, office
appliances, etc., by having excellent stiffness and chemical
resistance due to acrylonitrile component and excellent work-
ability and mechanical strength due to styrene component.
However, the ABS resin is easily combustible and therefore,
has a problem of vulnerability to a fire.

[0004] Therefore, the ABS resin used for the electric/elec-
tronic products, the office appliances, etc., should have pre-
determined flame resistance (flame retardant standard) so as
to ensure flame resistance.

[0005] Examples of a method for providing flame resis-
tance to the ABS resin may include a method of adding and
polymerizing flame resistance monomer when preparing rub-
ber-modified styrene resin, a method of mixing flame retar-
dant and auxiliary flame retardant with prepared rubber-
modified styrene resin, etc.

[0006] The flame retardant may be largely classified into
halogen-containing flame retardants and halogen-free flame
retardants. Examples of the halogen-free flame retardant may
include nitrogen-containing flame retardant and hydration
containing flame retardant, etc.

[0007] The halogen-free flame retardant is much poorer in
flame retardant efficiency than the halogen-containing flame
retardant. Therefore, a relatively larger amount of halogen-
free flame retardant is used, which degrades mechanical prop-
erties of the rubber modified styrene resin. Therefore, the
most widely accepted method for providing the flame resis-
tance to the ABS resin at the moment uses the halogen-
containing flame retardant.

[0008] The halogen-containing flame retardants improve
flame resistance while maintaining the mechanical properties
of the rubber modified styrene resin. Among others, bromi-
nated flame retardant is particularly effective.

[0009] However, the currently available ABS resin with
flame resistance has significantly poor scratch resistance due
to properties of butadiene rubber, and therefore high gloss
products are easily scratched. In fact, most flame-retardant
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ABS resins available today have very poor scratch resistance,
i.e., pencil hardness of about 3B or 4B.

[0010] Therefore, a need exists for the development of an
ABS resin having excellent flame resistance while maintain-
ing excellent scratch resistance, impact strength, and fluidity.

SUMMARY OF THE INVENTION

[0011] The present invention proposes to solve the above
problems. It is an aspect of the present invention to provide a
thermoplastic resin composition having excellent flame resis-
tance, impact strength, scratch resistance, colorability, and
surface hardness by a synergistic combination of methyl-
methacrylate polymer, bromoalkyl or bromophenyl cyanu-
rate compound, and antimony compound.

[0012] In accordance with another aspect of the present
invention, a thermoplastic resin composition having excellent
flame resistance, colorability, and scratch resistance, com-
prises: A) 100 parts by weight of a basic resin comprising 10
to 89 wt % of acrylonitrile-butadiene-styrene copolymer, 89
to 10 wt % of styrene-acrylonitrile copolymer, and 1 to 40 wt
% of methylmethacrylate polymer, B) 1 to 30 parts by weight
of'bromoalkyl or bromophenyl cyanurate compounds, and C)
1 to 20 parts by weight of antimony compound.

DETAILED DESCRIPTION
[0013] Hereinafter, the present invention will be described
in detail.
[0014] A thermoplastic resin composition having excellent

flame resistance, colorability, and scratch resistance com-
prises: A) 100 parts by weight of a basic resin comprising 10
to 89 wt % of acrylonitrile-butadiene-styrene copolymer, 89
to 10 wt % of styrene-acrylonitrile copolymer, and 1 to 40 wt
% of methylmethacrylate polymer, B) 1 to 30 parts by weight
of'bromoalkyl or bromophenyl cyanurate compounds, and C)
1 to 20 parts by weight of antimony compound.

[0015] The acrylonitrile-butadiene-styrene copolymer can
be prepared in any manner known to one of ordinary skill in
the art and is not particularly limited to a certain method. For
example, the acrylonitrile-butadiene-styrene copolymer can
be prepared in a powder state by performing emulsification
and graft polymerization on butadiene rubber, acrylonitrile
monomer, and styrene monomer and then coagulating, dehy-
drating, and drying it. Preferably, the acrylonitrile-butadiene-
styrene copolymer is prepared in a powder state by continu-
ously and collectively inputting a monomer mixture of 5 to 40
parts by weight of acrylonitrile monomer and 20 to 65 parts
by weight of styrene monomer in a mixed solution compris-
ing 30 to 70 parts by weight butadiene rubber having an
average diameter 0f0.1 to 0.5 um for total 100 parts by weight
of monomer and butadiene rubber, 0.6 to 2 parts by weight of
emulsifier, 0.2 to 1 parts by weight of molecular weight
regulator, and 0.05 to 0.5 parts by weight of polymerization
initiator, performing emulsification and graft polymerization
thereon, and then coagulating, dehydrating, and drying it with
5% sulfuric acid solution.

[0016] Preferably, the styrene-acrylonitrile copolymer has
a weight average molecular weight of 50,000 to 150,000 and
includes 20 to 40 wt % of acrylonitrile monomer. The acry-
lonitrile monomer can be used alone or a mixture two or more
acrylonitrile monomers can be used alone.

[0017] Themethylmethacrylate polymer can be prepared in
any manner known to one of ordinary skill in the art and is not
particularly limited to a certain method. Preferably, the meth-
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ylmethacrylate polymer has a weight average molecular
weight of 50,000 to 150,000. The combination of methyl-
methacrylate polymer and bromoalkyl or bromophenyl cya-
nurate compound that is an organic flame retardant in the
thermoplastic resin composition of the present invention has
a synergistic effect and remarkably improves scratch resis-
tance.

[0018] Preferably, the methylmethacrylate polymer is
included as 1 to 40 wt % with respect to the basic resin. When
the amount of methylmethacrylate polymer is less than 1 wt
%, there is a problem of the degradation of scratch resistance
and when the amount of methylmethacrylate polymer is more
than 40 wt %, there is a problem of the degradation of impact
resistance.

[0019] The bromoalkyl or bromophenyl cyanurate com-
pound, which is the brominated organic flame retardant, may
be tris (tribromophenyl) cyanurate and is included in an
amount of 1 to 30 parts by weight for 100 parts by weight of
the basic resin. The thermoplastic resin composition prepared
in this range has excellent thermal stability and weather resis-
tance without degrading mechanical strength and fluidity.
[0020] For reference, the tris(tribromophenyl)cyanurate is
a compound having a structure of the following Formula 1.

[Formula 1]

Br Br Br Br

he

Bra i .Br
Br

[0021] When the antimony compound, an auxiliary flame
retardant is used together with the brominated organic flame
retardant, it synergistically improves the flame resistance of
the prepared thermoplastic resin composition.

[0022] Preferably, examples of the antimony compound
may include antimony trioxide, antimony pentoxide, anti-
mony metal, antimony trichloride, etc. More preferably, the
antimony oxide is used.

[0023] Preferably, the antimony compound is included in
an amount of 1 to 20 parts by weight with respect to 100 parts
by weight of the basic resin. The thermoplastic resin compo-
sition prepared in this range has excellent flame resistance
without degrading mechanical strength.

[0024] The thermoplastic resin composition may include
one or more additives selected from a group consisting of
impact reinforcement agent, lubricant, thermal stabilizer,
anti-dripping agent, anti-oxidation agent, photostabilizer,
UV screening agent, pigment, inorganic filler, etc.

[0025] Hereinafter, exemplary embodiments are described
in order to help the understanding of the present invention.
The following embodiments describe the present invention
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by way of example only. It is apparent to those skilled in the
art that various changes and modifications can be made in the
scope and spirit of the present invention. It is to be understood
that the present invention is intended to cover these changes
and modifications included in the appended claims.

Examples
Example 1

[0026] A thermoplastic resin composition was prepared in
a pellet form by adding 20 parts by weight of tris (tribro-
mophenyl) cyanurate that is brominated organic flame retar-
dant, 3 parts by weight of antimony trioxide that is auxiliary
flame retardant, 3 parts by weight of black colorant, 0.3 parts
by weight of anti-oxidation agent, 1.5 parts by weight of
lubricant, and 0.1 parts by weight of anti-dripping agent to
100 parts by weight of basic resin comprising 20 wt % of ABS
copolymer (DP270 made by L.G Chemical Co.) prepared by
performing emulsification graft polymerization using butadi-
ene rubber latex having an average diameter of 0.3 um, 70 wt
% of styrene-acrylonitrile copolymer whose acrylonitrile
content is 25 wt % and weight average molecular weight is
120,000, and 10 wt % of methylmethacrylate polymer
(EH910 made by LG MMA Co.) whose weight average
molecular weight is about 130,000, evenly mixing them using
a Hansel mixer, and then using a twin screw extruder. A
sample for testing physical properties and flame retardant was
prepared by performing injection molding on the thermoplas-
tic resin composition in the pellet form.

Example 2

[0027] Example 2 was made by the same method as the
above Example 1 except that in this example, 60 wt % of
styrene-acrylonitrile copolymer and 20 wt % of methyl-
methacrylate polymer were used.

Comparative Example 1

[0028] Comparative Example 1 was made by the same
method as the above Example 2 except that in this example,
23.5 parts by weight of tetrabromobisphenol A was used as
brominated organic compound flame retardant so as to have
the same bromine content.

Comparative Example 2

[0029] Comparative Example 2 was made using the same
method as the above Example 2 except that in this example,
24 parts by weight of brominated epoxy oligomer in a non-
cap form was used as brominated organic compound flame
retardant so as to have the same bromine content.

Comparative Example 3

[0030] Comparative Example 3 was made by the same
method as the above Example 2 except that in this example,
20 wt % of methylmethacrylate-styrene-acrylonitrile copoly-
mer (made by LG Chemical Co.) was used instead of 20 wt %
of methylmethacrylate polymer.

Comparative Example 4

[0031] Comparative Example 4 was made by the same
method as the above Example 2 except that in this example,
20 wt % of methylmethacrylate polymer was not used.

Experimental Example

[0032] The characteristics/properties of the sample of the
thermoplastic resin composition prepared in the above
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Examples 1 and 2 and the above Comparative Examples 1 to
4 were measured by the following method and the results
were shown in the following Table 1.

[0033] Notched Izod Impact Strength was measured by
ASTM D-256 using a % sample.

[0034] Pencil Hardness was measured by ASTM D-3365.

[0035] Colorability is represented by L, a, and b values
obtained by measuring colorability of 3 parts by weight of
colorant based on black using a SUGA color computer.
Among these, the L. value is a numerical value indicating
brightness, wherein the lower the value of L, the brighter the
color black.

[0036] Vertical Flammability was measured by UL-94.
TABLE 1

Examples Comparative Examples
Division 1 2 1 2 3 4
Impact Strength 10.5 10.1 6.7 54 9.9 9.5
Pencil Hardness HB HB~F 2B 2B B 2B
Colorability(L) 22.78 22.68 2341 2312 2315 2291
Flammability V-0 V-0 V-0 V-0 V-2 V-0
(¥2")
[0037] As shown in the above Table 1, it can be confirmed

that the thermoplastic resin composition (Examples 1 and 2)
of the present invention including methylmethacrylate poly-
mer and tris(tribromophenyl)cyanurate as brominated
organic flame retardant has excellent impact strength, pencil
hardness (scratch resistance), colorability (L), and flamma-
bility. However, it can be confirmed that when the thermo-
plastic resin composition uses tetrabromobisphenol A or bro-
minated epoxy oligomer instead of tris(tribromophenyl)
cyanurate as brominated organic compound flame retardant
(comparative examples 1 and 2), the impact strength, the
pencil hardness, and the colorability were remarkably
degraded and when the thermoplastic resin composition uses
methylmethacrylate-styrene-acrylonitrile copolymer instead
of' methylmethacrylate polymer (comparative example 3), the
pencil hardness and the colorability were degraded and in
particular, the flammability was degraded. Also, it can be
confirmed that when the thermoplastic resin composition
does not include methylmethacrylate polymer (comparative
example 4), the pencil hardness is remarkably degraded.

[0038] As described above, with the present invention, it
provides a thermoplastic resin composition having excellent
flame resistance, impact strength, scratch resistance, col-
orability useful to design a beautiful appearance, and surface
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hardness as synergy effects by adding methylmethacrylate
polymer, bromoalkyl or bromophenyl cyanurate compounds,
and antimony compound to resin including ABS resin.
[0039] While the present invention has been described with
respect to the specific embodiments, it will be apparent to
those skilled in the art that various changes and modifications
may be made without departing from the spirit and scope of
the invention as defined in the following claims.

What is claimed is:

1. A thermoplastic resin composition having excellent
flame resistance, colorability, and scratch resistance, com-
prising:

A) 100 parts by weight of a basic resin comprising 10 to 89
wt % of acrylonitrile-butadiene-styrene copolymer, 10
to 89 wt % of styrene-acrylonitrile copolymer, and 1 to
40 wt % of methylmethacrylate polymer;

B) 1 to 30 parts by weight of bromoalkyl or bromophenyl
cyanurate compounds; and

C) 1 to 20 parts by weight of an antimony compound.

2. The thermoplastic resin composition of claim 1, wherein
the acrylonitrile-butadiene-styrene copolymer comprises 30
to 70 wt % of a butadiene rubber.

3. The thermoplastic resin composition of claim 1, wherein
the styrene-acrylonitrile copolymer has a weight average
molecular weight of 50,000 to 150,000.

4. The thermoplastic resin composition of claim 1, wherein
the methylmethacrylate polymer has a weight average
molecular weight of 50,000 to 150,000.

5. The thermoplastic resin composition of claim 1, wherein
the bromophenyl cyanurate compound is tris(tribromophe-
nyl)cyanurate.

6. The thermoplastic resin composition of claim 1, wherein
the antimony compound is one or more selected from a group
consisting of antimony trioxide, antimony pentoxide, anti-
mony metal, and antimony trichloride.

7. The thermoplastic resin composition of claim 1, further
comprising one or more additives selected from a group con-
sisting of an impact reinforcement agent, a lubricant, a ther-
mal stabilizer, an anti-dripping agent, an anti-oxidizing agent,
a photostabilizer, a UV screening agent, a pigment, and an
inorganic filler.

8. The thermoplastic resin composition of claim 1, wherein
the acrylonitrile-butadiene-styrene copolymer is prepared by
emulsion graft polymerization.

9. The thermoplastic resin composition of claim 1, wherein
the styrene-acrylonitrile copolymer comprises 20 to 40 wt %
of an acrylonitrile monomer.
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