wo 20097139535 A1 I 0K OO O 0O

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Organization- /25 | )| HINHND )OO0 T 0 0
A 5 (10) International Publication Number
(43) International Publication Date Vs
19 November 2009 (19.11.2009) WO 2009/139535 Al
(51) International Patent Classification: (81) Designated States (unless otherwise indicated, for every
CO8L 69/00 (2006.01) kind of national protection available). AE, AG, AL, AM,
(21) International Application Number: ég’ éﬁ’ ég’ éé’ gg’ 23’ gg’ gg ? ]])31}({, 3\1\}[]’ gg’ gé’
PCT/KR2008/007905 EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT, HN,
(22) International Filing Date: HR, HU, ID, IL, IN, IS, JP, KE, KG, KM, KN, KP, KZ,
31 December 2008 (31.12.2008) 11;/[1?( LI\%\I LI;/,[\I{IR,M%% 11;/["1;{ LI\I/J[ZLSIEIA MI/\\IGMgl I\I/\[I](E) I\I/\[I(Z}
(25) Filing Language: Korean OM, PG, PH, PL, PT, RO, RS, RU, SC, SD, SE, SG, SK,
(26) Publication Language: English SL, SM, ST, SV, SY, TJ, TM, TN, TR, TT, TZ, UA, UG,

US,UZ, VC, VN, ZA, ZM, ZW.
(30) Priority Data:

10-2008-0045090 15 May 2008 (15.05.2008) KR (84) Designated States (unless otherwise indicated, for every

kind of regional protection available): ARIPO (BW, GH,

(71) Applicant (for all designated States except US): CHEIL GM, KE, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG, ZM,
INDUSTRIES INC. [KR/KR]; 290, Kongdan-dong, ZW), Eurasian (AM, AZ, BY, KG, KZ, MD, RU, TJ,
Kumi-city, Kyungsangbuk-do 730-030 (KR). TM), European (AT, BE, BG, CH, CY, CZ, DE, DK, EE,

ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV,
MC, MT, NL, NO, PL, PT, RO, SE, SI, SK, TR), OAPI
[KR/KR]; 350-806, Yulgok Apt., Ogeum-dong, Gunpo-si, g?]; ’ s]irj’ TCS TCGG) CL CM, GA, GN, GQ, GW, ML, MR,
Gyeonggi-do 435-757 (KR). LIM, Jong-Cheol [KR/KR]; T T '

207-206, Chowon Daelim Apt., 898-2, Pyeongan-dong, Published:

Dongan-gu, Anyang-si, Gyeonggi-do 431-742 (KR).

(74) Agent: PANKOREA PATENT AND LAW FIRM; Se-
olim Bldg., 649-10, Yoksam-dong, Kangnam-ku, Seoul
135-080 (KR).

(72) Inventors; and
(75) Inventors/Applicants (for US only): JUNG, Hyuk-Jin

—  with international search report (Art. 21(3))

(54) Title: POLYCARBONATE RESIN COMPOSITION WITH GOOD LIGHT STABILITY AND DIMENSIONAL STABILI-
TY

[FIG. 1]
DISK Edge Gate
(0.040” x 0.060")
Rgsin rpelt
Edge Gate direction
BAR (0.125" x0.250")
s Resin meit
[ . .
2 0.125” Thick transverse dyrection
S Vad
500" ™ 4.000" Dia
- 0.062" Thick
Bar shrinkage(In/In) = §Length ofs'l:'est Specimen = ;—L A
Measured 48 hrs after molding Warpage =A T

D

(57) Abstract: The present invention relates to a polycarbonate resin composition having excellent light stability and dimensional
stability, that includes (A) 70 to 95 parts by weight of a thermoplastic polycarbonate resin; (B) 5 to 40 parts by weight of a ther-
moplastic non-crystalline polyester copolymer; (C) 5 to 50 parts by weight of titanium dioxide; (D) 0.1 to 10 parts by weight of an
organic siloxane copolymer; and (E) 0.05 to 5 parts by weight of a fluorinated polyoletin-based resin. The polycarbonate resin
composition having excellent light stability and dimensional stability shows excellent mechanical strength without reduction of
impact strength and workability, so it is applicable to molded products of LCD backlight parts requiring fine product dimensional
stability and other parts requiring light stability.
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[SPECIFICATION]

[Invention Title])

POLYCARBONATE RESIN COMPOSITION WITH GOOD LIGHT

STABILITY AND DIMENSIONAL STABILITY

[Technical Field]

The present invention relates to a polycarbonate resin composition
having light stability and excellent dimensional stability. More particularly, the
present invention relates to a polycarbonate resin composition having high light
stability and excellent dimensional stability without reduction of impact strength
and flame retardancy.

[Background Art]

Polycarbonate resin is an engineering plastic having excellent
mechanical strength, high heat resistance, transparency, and the like, so it is
applicable to the various fields such as office automation devices,
electric/electronic parts, construction materials, and the like. The resin used in
LCD (liquid crystal display) back-light parts requires high reflectivity, light stability,
color fixation, and the like, and further requires high fluidity as devices such as
televisions, monitors, laptops, and the like are becoming slimmer and thinner.

When a polycarbonate resin is used in the LCD back-light parts, the resin
is generally colored with high whiteness and applied to a back-light frame in
order to minimize backlight loss. The white pigment for coloring the resin with
high whiteness usually include titanium dioxide TiO, having the highest

reflectivity in air.
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In order to produce flame retardancy in a resin composition, it
conventionally includes a halogen-based flame retardant and an antimony
compound or phosphorus compound. However, when the halogen-based
flame retardant is used, it highly requires a resin including no halogen-based
flame retardant because it generates a harmful gas during combustion. The
representative flame retardant including a phosphorus compound includes a
phosphate ester-based flame retardant, but the resin composition including the
same causes problems in that the flame retardant causes a "juicing"
phenomenon in which the flame retardant migrates to the surface of the molded
product and is deposited there during the forming process, and the heat
resistance of the resin composition is remarkably decreased.

In order to provide high heat resistance and flame retardancy without
using a halogen-based flame retardant, the most common technique uses a
sulfonic acid metal salt, but the flame retardancy is deteriorated and the resin is
decomposed at a high temperature when a large amount of titanium dioxide is
used for coloring with the high whiteness, so that the mechanical properties of
the resin composition are deteriorated.

Japanese Patent Publication No. 1997-012853 discloses a flame
retardant resin composition composed of a polycarbonate, titanium dioxide, a
polyorganosiloxane-polyalkyl acrylate combined rubber, a halogen-based and
phosphate ester-based flame retardant, and a fluorinated polyolefin-based resin,
and U.S. Patent No. 5,837,757 discloses a flame retardant resin composition
composed of a polycarbonate, titanium dioxide, a stilbene-bisbenzoxazole

derivative, a phosphate ester-based flame retardant, polyorganosiloxane, and a
2
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fluorinated polyolefin-based resin, but when these compositions are exposed to
a light source for the long time, the halogen-based and phosphate ester-based
flame retardant accelerates the decomposition of the resin composition to
significantly generate yellowing, so that it causes the drawback of deteriorating
reflectivity.

As a patent in which the problem is solved, U.S. Patent No. 6,664,313
discloses a flame retardant resin composition composed of a polycarbonate,
titanium dioxide, silica, polyorganosiloxane, and a fluorinated polyolefin-based
resin. However, in this reference, since silica is used as a flame retardant, the
impact strength of the composition is deteriorated, and the appearance of
injection molding product is deteriorated.

[DETAILED DESCRIPTION]
[Technical Problem]

One embodiment of the present invention provides a polycarbonate resin
composition having high light stability and excellent dimensional stability without
reduction of impact strength and flame retardancy.

Another embodiment of the present invention provides a thermoplastic
resin composition having excellent impact resistance, heat resistance, flame
retardancy, workability, appearance, and the like, resulting in improvement of
property balance.

A further embodiment of the present invention provides a molded product
made using the polycarbonate resin composition.

The embodiments of the present invention are not limited to the above
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technical purposes, and a person of ordinary skill in the art can understand other

technical purposes.

[Technical Solution)

According to one embodiment of the present invention, a composition
having light stability and dimensional stability is provided that includes (A) 70 to
95 parts by weight of a thermoplastic polycarbonate resin; (B) 5 to 40 parts by
weight of a thermoplastic non-crystalline polyester copolymer; (C) 5 to 50 parts
by weight of titanium dioxide; (D) 0.1 to 10 parts by weight of an organic siloxane
copolymer; and (E) 0.05 to 5 parts by weight of a fluorinated polyolefin-based
resin.

When titanium dioxide, an organic siloxane copolymer, and a fluorinated
polyolefin-based resin are added to the polycarbonate resin and non-crystalline
polyester copolymer, it is possible to obtain a composition having excellent light
stability and dimensional stability without reduction of impact resistance, flame
retardancy, and the like of the resin.

According to another embodiment of the present invention, a molded
product made using the polycarbonate resin composition is provided.

Hereinafter, further embodiments of the present invention will be
described in detail.

[Advantageous Effects)

The polycarbonate resin composition having excellent light stability and

dimensional stability shows excellent mechanical strength without reduction of

impact strength and workability, so it is applicable to molded products such as
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LCD back-light parts requiring fine dimensional stability or other parts requiring
light stability.
[Brief Description of the Drawing]

FIG. 1 shows a method of measuring dimensional stability.

[Best Mode])

Exemplary embodiments of the present invention will hereinafter be
described in detail. However, these embodiments are only exemplary, and the
present invention is not limited thereto.

As used herein, the terms "substituted alkyl", "substituted alkylene",
"substituted alkylidene", "substituted cycloalkylene", "substituted
cycloalkylidene”, "substituted aryl", and "substituted arylene" independently refer
to an alkyl, an alkylene, an alkylidene, a cycloalkylene, a cycloalkylidene, an aryl,
and an arylene substituted with a halogen, a C1 to C30 alkyl, a C6 to C30 aryl, a
C2 to C30 heteroaryl, or a C1 to C20 alkoxy.

As used herein, when specific definition is not provided, the term "an
alkyl" refers to a C1 to C20 alkyl, the term "an alkylene" refers to a C1 to C20
alkylene, the term "an aryl" refers to a C6 to C30 aryl, the term "an alkoxy" refers
to a C1 to C20 alkoxy, the term "an alkenyl" refers to a C1 to C20 alkenyl, and
the term “a cycloalkane" refers to a C3 to C20 cycloalkane.

The polycarbonate resin composition having excellent light stability and
dimensional stability according to one embodiment of the present invention
includes (A) 70 to 95 parts by weight of a thermoplastic polycarbonate resin; (B)

5 to 40 parts by weight of a thermoplastic non-crystalline polyester copolymer;
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(C) 5 to 50 parts by weight of titanium dioxide; (D) 0.1 to 10 parts by weight of an
organic siloxane copolymer; and (E) 0.05 to 5 parts by weight of a fluorinated
polyolefin-based resin.

Each component included in the polycarbonate resin composition having
excellent light stability and dimensional stability according to embodiments of the
present invention will hereinafter be described in detail.

(A) Polycarbonate resin

The polycarbonate resin used in the resin composition is an aromatic
polycarbonate resin that is prepared by reacting diphenols of the following

Chemical Formula 1 with a compound of phosgene, halogen formate, or

In the above Chemical Formula 1, A, is a single bond, a substituted or

carbonate.

[Chemical Formula 1]

unsubstituted C1 to C5 alkylene, a substituted or unsubstituted C1 to C5
alkylidene, a substituted or unsubstituted C3 to C6 cycloalkylene, a substituted
or unsubstituted C5 to C6 cycloalkylidene, CO, S, or SO,

Ri and R; are each independently a substituted or unsubstituted C1 to
C30 alkyl, or a substituted or unsubstituted C6 to C30 aryl, and

n, and n; are each independently integers ranging from 0 to 4.

6
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As used herein, the term "substituted" refers to one substituted with at
least a substituent selected from the group consisting of a halogen, a C1 to C30
alkyl, a C1 to C30 haloalkyl, a C6 to C30 aryl, a C2 to C30 heteroaryl, a C1 to
C20 alkoxy, and combinations thereof.

The diphenols represented by the above Chemical Formula 1 may be
used in combinations to constitute repeating units of the polycarbonate resin.
Specific examples of the diphenols include hydroquinone, resorcinol,
4,4'-dihydroxydiphenyl, 2,2-bis(4-hydroxyphenyl)-propane,
2,4-bis(4-hydroxyphenyl)-2-methylbutane,
1,1-bis(4-hydroxyphenyl)-cyclohexane,
2,2-bis(3-chloro-4-hydroxyphenyl)-propane,
2,2-bis(3,5-dichloro-4-hydroxyphenyl)-propane, and the like. Of the diphenols,
2,2-bis(4-hydroxyphenyl)-propane,
2,2-bis(3,5-dichloro-4-hydroxyphenyl)-propane, or
1,1-bis(4-hydroxyphenyl)-cyclohnexane may be preferable. Further,
2,2-bis(4-hydroxyphenyl)-propane (referred to as "bisphenol-A") may be more
preferable.

The polycarbonate resin has an average molecular weight ranging from
10,000 to 200,000, and in another embodiment, it has an average molecular
weight ranging from 15,000 to 80,000, but is not limited thereto.

The polycarbonate resin may be a mixture of copolymers prepared from
two or more different diphenols. The polycarbonate resin may be a linear
polycarbonate resin, a branched polycarbonate resin, a polyestercarbonate

copolymer, and the like.
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The linear polycarbonate resin may include a bisphenol-A-based
polycarbonate resin. The branched polycarbonate resin may include one
produced by reacting a multi-functional aromatic compound such as trimellitic
anhydride, trimellitic acid, and so on with diphenols and a carbonate. The
multi-functional aromatic compound may be included in an amount of 0.05 to
2mol% based on the total weight of the branched polycarbonate resin. The
polyester carbonate copolymer resin may be prepared by reacting a difunctional
carboxylic acid with diphenols and a carbonate. The carbonate may include a
diaryl carbonate such as diphenyl carbonate, and ethylene carbonate.

The polycarbonate resin may be included in an amount of 70 to 95 parts
by weight. When the polycarbonate is included within the above range, the
resin can have an excellent property balance of impact resistance, heat
resistance, flame retardancy, workability, appearance, and the like.

(B) Thermoplastic non-crystalline polyester copolymer

The thermoplastic non-crystalline (amorphous) polyester copolymer that
is the component (B) of the resin composition according to present invention is a
non-crystalline polyalkylene terephthalate copolymer that is prepared using a
cycloalkane dialcohol represented by the following Chemical Formula 2 as a
copolymerization component. The polyester copolymer is prepared by partially
substituting an alkylene glycol constituting a polyalkylene terephthalate resin
with a cycloalkane dialcohol represented by the following Chemical Formula 2.
For example, the polyester copolymer may include a copolymer of which
ethylene glycol constituting polyethylene terephthalate resin is partially

substituted with 1,4-cyclohexane dimethanol (CHDM) represented by the
8
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following Chemical Formula 3.

[Chemical Formula 2]
HO—(R3)n3—A2—(R4)ns—OH

In the above Chemical Formula 2, A; is a cycloalkylene, R; and R4 are
independently a substituted or unsubstituted alkylene, and n; and n,4 are
independently integers ranging from 1 to 4.

[Chemical Formula 3]

HO—CH 2OCH 2— OH

The thermoplastic non-crystalline polyester copolymer may include a
polyester copolymer resin of which 3 to 48 mol% of alkylene glycol constituting
polyethylene terephthalate resin is substituted with a cycloalkane dialcohol, and
in another embodiment, 5 to 20 mol% is substituted. When the cycloalkane
dialcohol is substituted at less than 3 mol%, it does not significantly improve the
dimensional stability of the thermoplastic resin composition; on the other hand,
when it is more than 48 mol%, it deteriorates the heat resistance of the
thermoplastic resin composition.

According to one embodiment, the non-crystalline polyester copolymer
(B) is used in a range from 5 to 40 parts by weight, and in another embodiment,
it ranges from 10 to 30 parts by weight. When it is used at less than 5 parts by
weight, the light stability is deteriorated; on the other hand, when it is more than
40 parts by weight, the impact resistance and flame retardancy are deteriorated.

(C) Titanium dioxide
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Titanium dioxide according to the present invention may include general
titanium dioxide, and the manufacturing method and the particle diameter
thereof are not limited. The titanium dioxide is preferably surface-treated with
an inorganic surface treatment agent or an organic surface treatment agent.

The inorganic surface treatment agent includes aluminum oxide (alumina,
Alz03), silicon dioxide (silica, SiO,), zirconia (zirconium dioxide, ZrO,), sodium
silicate, sodium aluminate, sodium aluminum silicate, zinc oxide, mica, and the
like.

The organic surface treatment agent includes polydimethyl siloxane,
trimethyl propane (TMP), pentaerythritol, and the like.

The inorganic or organic surface treatment agent is surface-treated at
about 0.3 or less parts by weight based on 100 parts by weight of titanium
dioxide. According to one embodiment, it is surface-treated at 0.001 to 0.3
parts by weight.

In one embodiment, it includes the titanium dioxide of which an inorganic
surface treatment agent of alumina (Al,O3) is coated at 2 parts by weight or less
based on 100 parts by weight of the titanium dioxide.

Furthermore, the titanium dioxide that is surface-treated with alumina
may further be modified with an inorganic surface treatment agent such as
silicon dioxide, zirconium dioxide, sodium silicate, sodium aluminate, sodium
aluminum silicate, mica, and the like; or an organic surface treatment agent such
as polydimethyl siloxane, trimethyl propane (TMP), and pentaerythritol.

According to one embodiment, the titanium dioxide(C) is used in a range

of 5 to 50 parts by weight, and in another embodiment, it ranges from 10 to 30
10
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parts by weight. When it is used at less than 5 parts by weight, the light stability
is deteriorated; on the other hand, when it is used at more than 50 parts by
weight, the impact resistance is deteriorated.

(D) Organic siloxane copolymer

The component (D) constituting the resin composition of the present
invention is an organic siloxane copolymer represented by the following
Chemical Formula 4.

[Chemical Formula 4]

Tzz F|?n 724 Tzs
Rz,—?i—o—P?i—o%?i-o{;?i—m
Ra3 R12 Ar Rag

In the above Chemical Formula 4, Ry1 and R4 are independently an alkyl
or an aryl, R2¢ to R27 are independently selected from the group consisting of an
alkyl, an aryl, a hydroxy, an alkoxy, an aryloxy, and alkenyl, Ar is an aryl, and n
and m are integers representing a repeating unit. The organic siloxane
copolymer is prepared by mixing copolymers having different n and m values to
get an average n:m ratio of between 9:1 and 3:7 and an n+m range of 1 to 500.

The representative example of the organic siloxane copolymer includes
a phenyl-substituted siloxane copolymer represented by the following Chemical
Formula 5.

[Chemical Formula 5]

11
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l?zz IT1 F|124 Tzs
R21—Ti—0 [ ?i—o ]n[ Si—O—]—m—Ti—Rz-;
Ra3 R12 R26

In the above Chemical Formula 5, Ry1 and R4z are methyl or phenyl, Ry
to Ry are selected from the group consisting of methyl, phenyl, hydroxy,
methoxy, ethoxy, phenoxy, and vinyl, and n and m are the same as in the above
Formula 4.

When the phenyl-substituted siloxane copolymer is used as an organic
siloxane copolymer, it is more superior in the views of light stability and color
fixation. Examples of the phenyl substituted siloxane copolymer include
poly(methylphenyl)siloxane, poly(diphenyl)siloxane, a
dimethylsiloxane-diphenylsiloxane copolymer, a
dimethylsiloxane-methylphenylsiloxane copolymer, or mixtures thereof.

If the organic siloxane copolymer has a dynamic viscosity ranging from 1
to 1000 mm%S at 25°C, it is advantageous in the views of light stability and
impact strength, and in another embodiment, the dynamic viscosity ranges from
4 to 500 mm%S.

In one embodiment, the organic siloxane copolymer is used in an
amount of 0.1 to 10 parts by weight. When the organic siloxane copolymer is
used at less than 0.1 parts by weight, the flame retardancy is deteriorated; on
the other hand, when it is more than 10 parts by weight, the coloring property of

the resin is deteriorated.

12
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(E) Fluorinated polyolefin-based resin
The fluorinated polyolefin-based resin (E) used in the flame retardant

thermoplastic resin composition of the present invention includes

polytetrafluoroethylene, polyvinylidenefluoride, a
tetrafluoroethylene/vinylidenefluoride copolymer, a
tetrafluoroethylene/hexafluoropropylene copolymer, an

ethylene/tetrafluoroethylene copolymer, and the like. They may independently
be used, or two or more thereof can be used together.

When the fluorinated polyolefin-based resin is mixed with the other
constituting components according to the present invention and extruded, it
forms a fibrillar network in the resin, so the fusion viscosity of the resin is
decreased during combustion and the shrinkage is increased to prevent the
resin from exhibiting the dripping phenomenon.

The fluorinated resin of the resin composition according to the present
invention can be prepared by a known polymerization method. For example, it
may be prepared in an aqueous media for forming a free radical such as sodium,
potassium, or ammonium peroxydisulfate and the like under the conditions of a
pressure of 7 to 71 kg/cm? and a temperature of 0 to 200°C, and preferably 20 to
100°C. The fluorinated polyolefin-based resin may be used in an emulsion
state or a powder state. When the emulsion fluorinated polyolefin-based resin
is used, the dispersion is improved in the entire resin composition, but the
manufacturing process is complicated. Accordingly, even when it is used in a
powder state, it is suitable if it is appropriately dispersed in the entire resin

composition to form the fiber web.
13
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According to one embodiment, the fluorinated polyolefin-based resin that
is used for preparing the resin composition has a patrticle size of 0.05 to 1000um
and a specific gravity of 1.2 to 2.3 g/cm?®.

According to one embodiment, the fluorinated polyolefin-based resin is
added at 0.05 to 5 parts by weight. When the fluorinated polyolefin-based resin
is added within the range, the balance of flame retardancy and mechanical
properties is improved.

(F) Other additive

The polycarbonate resin composition having excellent light stability and
dimensional stability includes an additive including an ultraviolet (UV) stabilizer,
a fluorescent whitening agent, a lubricant, a release agent, a nuclear agent, an
antistatic agent, a stabilizer, a reinforcing material, an inorganic material additive,
a pigment, or a dye along with the above (A) to (D) components, as needed.

The ultraviolet (UV) stabilizer plays a role of inhibiting the color change of
the resin composition and reflectivity deterioration by the UV irradiation, and it
may include a benzotriazole-based, benzophenone-based, or triazine-based
compound, and the like.

The fluorescent whitening agent plays a role of improving the reflectivity
of the polycarbonate resin composition, and it may include a tilbene-bisbenzo
oxazole derivative such as 4-(benzoxazol-2-yl)-4'-
(5-methylbenzoxazol-2-yl)stilbene or 4,4'-bis(benzoxazol-2-yl)stiibene and the
like.

The release agent may include a fluorine-included polymer, silicone oil, a

metal salt of stearic acid, a metal salt of montanic acid, a montanate ester wax,
14
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or a polyethylene wax, and the nuclear agent may include talc or clay.

The inorganic additive may include glass fiber, silica, clay, calcium
carbonate, calcium sulfate, or glass beads.

The additive may be used at 60 parts by weight based on 100 parts by
weight of the thermoplastic polycarbonate resin (A). According to one
embodiment, it is used at 1 to 40 parts by weight. When it is added within the
range, it is possible to provide a suitable physical property balance.

The resin compositon may be prepared in accordance with any
conventional method known for manufacturing a resin composition. For
example, after simultaneously mixing the constituting components of the present
invention and the other additives, it is fusion-extruded in an extruder to provide a
pellet.

The polycarbonate resin composition is applicable to various molded
products, particularly to various electric-electronic devices such as back-light
parts for a liquid crystal display device, a television, a monitor, a laptop, and the
like.

[Examples]

Hereinafter, the present invention is illustrated in more detail with
reference to examples. However, the embodiments of the present invention
are exemplary, and the present invention is not limited thereto.

(A) Thermoplastic polycarbonate resin

The polycarbonate resin of the examples and comparative examples
was bisphenol-A polycarbonate having a weight average molecular weight of

25,000 g/mol, which is PANLITE L-1250WP manufactured by Japan Teijin.
15
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(B) Polyester resin

(B-1) Thermoplastic non-crystalline polyester copolymer

The non-crystalline polyester copolymer used in the examples and
comparative examples was a non-crystalline polyethylene terephthalate
copolymer having a copolymer component of 1,4-cyclohexane dimethanol,
which is SKY PET BR8040 manufactured by Korea SK Chemicals. The
1,4-cyclohexane dimethanol was added at 3 to 48 mol%, and the intrinsic
viscosity [n] was 0.8 dl/g at 25°C in an o-chloro phenol solvent.

(B-2) Polyethylene terephthalate homopolymer

A polyethylene terephthalate homopolymer used in the comparative
examples had an intrinsic viscosity [n] of 1.6dl/g, which was ANYPET 1100
manufactured by Korea Anychem.

(C) Titanium dioxide

Titanium dioxide used in the examples of the present invention and the
comparative examples was TIPURE PCX-02, manufactured by US Dupont.

(D) Flame retardant

(D-1) An organic siloxane polymer (D-1) used in the examples of the
present invention and the comparative examples was TSF-433 polymethyl
phenylsiloxane, manufactured by GE-Toshiba Silicon.

(D-2) A bisphenol-A derived oligomer phosphate ester-based flame
retardant (D-2) used in the comparative examples was CR-741, manufactured
by Japan Daihachi.

(D-3) A resorcinol derived oligomer phosphate ester-based flame

retardant (D-3) used in the comparative examples was PX-200, manufactured by
16
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(D-4) A metal salt sulfonate-based flame retardant (D-4) used in the
comparative examples was FR-2025, manufactured by US 3M.

(E) Fluorinated polyolefin-based resin

TEFLON (tetrafluoroethylene) (trade name) 850-A manufactured by US
3M was used as a fluorinated polyolefin-based resin.

Examples 1 and 2 and Comparative Examples 1 to 6

The above-mentioned components were mixed in a general mixer in
accordance with the composition ratios shown in the following Table 1 and
extruded by a twin screw extruder of L/D=35, ®=45mm, to provide a pellet
extruded product.

The specimen was prepared from the obtained pellets by a 10 oz
extruder at an injection temperature of 280 to 300°C to determine physical
properties and flame retardancy.

(Table 1)

(unit: parts by weight)

Examples Comparative Examples

1 2 1 2 3 4 5 6

(A) polycarbonate resin| 80 [ 70 | 100 | 70 | 80 | 80 | 80 | 30

(B) B-1 20 | 30 - - 20 [ 20 | 20 | 70
polyester

B-2 - - - 30 - - - -
resin
(C) titanium dioxide 20 | 20 | 20 | 20 - - - 20

17
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D-1 2 3 2 2 - - - 3
(D) flame D-2 - - - - 7 - - R
retardant D-3 - - - - - 5 - -
D4 - - - - - - 0.1 -
(E) fluorinated
0505|0505 |05|05/|05)] 05
polyolefin-based resin

The obtained specimen was allowed to stand at 23°C and relative
humidity of 50% for 48 hours, and it was measured to determine physical
properties in accordance with the following method. The results are shown in
the following Table 2.

(1) Dimensional stability: determined by measuring resin melt direction
(MD) shrinkage of ASTM D955 standard bar specimen, and resin melt direction
warpage and resin melt transverse direction warpage of a disk specimen.

(2) Light stability: determined by measuring Yellow index with a Minolta
3600D CIE Lab. Colorimeter before and after ultraviolet irradiation with an ASTM
G53 standard UV-Condensation machine.

(3) Flame retardancy: measured by using a 2.0mm thick specimen in
accordance with the UL-94 standard.

(4) Notch Izod impact strength: measured for a 1/8" specimen in
accordance with the ASTM D256 standard.

(5) Heat resistance: it was performed by measuring Vicat softening
temperature in accordance with the ASTM D1525 standard.

(Table 2)
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Examples Comparative Examples
1 2 1 2 3 4 5 6
[Bar MD
0.54 | 0.55|0.53({087|049|0.52|0.53]|0.72
Shrinkage
dimensional|Disk MD
0.48|10.50|046|0.79|0.42 (043 (0.45|0.69
Lstability Warpage
Disk TD
052 (053|051(085|047|0.50|0.51]0.65
Warpage
Before
ultraviolet 24 |1 21 |1 36|28 |26 (25| 25| 0.9
(UV) radiation
light stability|After
(yellow ultraviolet
2211196 |27.0|1235(31.1(304(27.9(16.2
index) (UV) radiation
for 72 hours
Yellow index
19.7 {17.5(23.4|20.7 (285|279(254|15.3
difference
2.0mm
V-0 | V-O [ VO | V-2 | V-1 | V-1 | Fail | Faill
specimen
UL94 flame
Total
retardancy
combustion 27 36 27 95 67 64 - -
time (second)
1/8" 1ZOD impact strength| 32 | 30 | 37 16 13 15 17 5
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(kgf-cm/cm)

Vicat softening
135 | 132 | 141 | 127 | 108 | 110 | 135 | 115
temperature (°C)

As shown in Table 2, Comparative Example 1 did not include the
constituting component (B), and it had excellent dimensional stability, flame
retardancy, impact strength, and heat resistance, but remarkably deteriorated
light stability.

Comparative Example 2 had the same composition as in Example 2,
except that component (B-2) was used instead of a non-crystalline polyester
copolymer. It is confirmed that the light stability was good, but the dimensional
stability, flame retardancy, and impact strength were remarkably deteriorated in
Comparative Example 2.

Comparative Examples 3, 4, and 5 had the same composition as in
Example 1, except that components (D-2), (D-3), and (D-4) were used instead of
the flame retardant (D-1). From the results of Table 2, compared to those of
Example 1, the dimensional stability was good, but the light stability, flame
retardancy, impact strength, and heat resistance were remarkably deteriorated
in Comparative Examples 3 and 4; on the other hand, the dimensional stability
and heat resistance were good, but the flame retardancy and impact strength
were remarkably deteriorated in Comparative Example 5.

In Comparative Example 6, the components (A) and (B) were arranged
into an amount range other than the range of the present invention. From the

results of Table 2, it is confirmed that Comparative Example 7 had remarkably
20



WO 2009/139535 PCT/KR2008/007905

10

15

deteriorated dimensional stability, flame retardancy, impact strength, and heat
resistance.

As shown in Table 2, when a polycarbonate resin, a non-crystalline
polyester copolymer, titanium dioxide, an organic siloxane copolymer, and a
fluorinated polyolefin-based resin were appropriately added, the color change
was less generated without deteriorating dimensional stability, flame retardancy,
IZOD impact strength, and heat resistance after irradiating the ultraviolet rays
than those using polyethylene terephthalate, other flame retardants, and the
composition of the present invention having other composition ratio ranges.

While this invention has been described in connection with what is
presently considered to be practical exemplary embodiments, it is to be
understood that the invention is not limited to the disclosed embodiments, but,
on the contrary, is intended to cover various modifications and equivalent
arrangements included within the spirit and scope of the appended claims.
Therefore, the aforementioned embodiments are exemplary in every way, and

the present invention is not limited thereto.

21



WO 2009/139535 PCT/KR2008/007905

[CLAIMS]
[Claim 1]

A polycarbonate resin composition comprising:
(A) 70 to 95 parts by weight of a thermoplastic polycarbonate resin;
5 (B) 5 to 40 parts by weight of a thermoplastic non-crystalline polyester
copolymer;

(C) 5 to 50 parts by weight of titanium dioxide;

(D) 0.1 to 10 parts by weight of an organic siloxane polymer; and

(E) 0.05 to 5 parts by weight of a fluorinated polyolefin-based resin.

10

[Claim 2]

The polycarbonate resin composition of claim 1, wherein the polyester
copolymer (B) is a polyester copolymer resin that is obtained by partially
substituting alkylene glycol constituting a polyalkylene terephthalate resin with

15 cycloalkane dialcohol.

[Claim 3]

The polycarbonate resin composition of claim 2, wherein the polyester
copolymer (B) a polyester copolymer resin that is obtained by substituting 3 to
20 48 mol% of an alkylene glycol constituting a polyalkylene terephthalate resin
with cycloalkane dialcohol represented by the following Chemical Formula 2:
[Chemical Formula 2]

HO—(R3)n3—As—(R4)ns—OH
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wherein, in the above Chemical Formula 2, A; is cycloalkylene, Rs; and
R4 are independently a substituted or unsubstituted alkylene, and n; and n4 are

independently integers ranging from 1 to 4.

[Claim 4)

The polycarbonate resin composition of claim 1, wherein the titanium
dioxide is surface-treated with a surface treatment agent selected from the group
consisting of an inorganic surface treatment agent and an organic surface

treatment agent.

[Claim 5]

The polycarbonate resin composition of claim 4, wherein the titanium
dioxide is surface-treated with a surface treatment agent selected from the group
consisting of an inorganic surface treatment agent selected from the group
consisting of silicon dioxide, zirconium dioxide, sodium silicate, sodium
aluminate, sodium aluminum silicate, mica, and combinations thereof; an
organic surface treatment agent selected from the group consisting of
polydimethylsiloxane, trimethylpropane  (TMP),  pentaerythritol, and
combinations thereof, and combinations thereof, in an amount of 0.3 parts by

weight or less based on 100 parts by weight of the titanium dioxide.

[Claim 6]

The polycarbonate resin composition of claim 1, wherein the organic
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siloxane polymer (D) is represented by the following Chemical Formula 4:

[Chemical Formula 4]

TZZ Tn ||?24 TZS
R21—?i—o+?i—o—];P?i—o{ﬁi—my
R

Ro3 Ri2 Ar 2%

wherein, in the above Chemical Formula 4, Ry; and R, are
independently an alkyl or an aryl, Rz1 to Ry; are independently selected from the
group consisting of an alkyl, an aryl, a hydroxy, an alkoxy, an aryloxy, and an
alkenyl, Ar is an aryl, n and m are integers representing a repeating unit, and

n+m ranges from 1 to 500.

[Claim 7]

The polycarbonate resin composition of claim 6, wherein the organic
siloxane polymer is selected from the group consisting of
poly(methylphenyl)siloxane, poly(diphenyl)siloxane,
dimethylsiloxane-diphenylsiloxane, a dimethylsiloxane-methylphenylisiloxane

copolymer, and combinations thereof.

[Claim 8]

The polycarbonate resin composition of claim 6, wherein the organic

siloxane copolymer has a dynamic viscosity of 1 to 1000 mm?%S at 25°C.

[Claim 9]

24
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The polycarbonate resin composition of claim 1, wherein the
polycarbonate resin composition further comprises an additive selected from the
group consisting of an ultraviolet (UV) stabilizer, a fluorescent whitening agent, a
lubricant, a release agent, a nuclear agent, an antistatic agent, a stabilizer, a
reinforcing material, an inorganic material additive, a pigment, a dye, and
mixtures thereof in an amount of 60 parts by weight or less based on 100 parts

by weight of the polycarbonate resin.

[Claim 10]

A molded product made using the polycarbonate resin composition

according to one of claims 1to 9.
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[DRAWINGS]
[FIG. 1]
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