wo 2012/165755 A1 [N 0000 0O 0RO

(43) International Publication Date

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

(19) World Intellectual Property Ny
Organization é
International Bureau -,

=

\

6 December 2012 (06.12.2012)

WIPOIPCT

(10) International Publication Number

WO 2012/165755 Al

(51

eay)

(22)

(25)
(26)
(30)

1

(72)
(73)

International Patent Classification:

CO8L 33/04 (2006.01) G02B 5/30 (2006.01)
CO8L 33/12 (2006.01) G02B 1/04 (2006.01)
C08J 5/18 (2006.01)

International Application Number:
PCT/KR2012/001735

International Filing Date:
9 March 2012 (09.03.2012)

Filing Language: English
Publication Language: English
Priority Data:

10-2011-0052908 1 June 2011 (01.06.2011) KR

10-2011-0116553 9 November 2011 (09.11.2011) KR

Applicant (for all designated States except US): LG
CHEM, LTD. [KR/KR]; 20 Yeouido-dong, Yeongdeung-
po-gu, Seoul 150-875 (KR).

Inventors; and

Inventors/Applicants (for US only): KANG, Byoung-I1
[KR/KR]; 2-101 LG Chem. Employee Apt, Dory-
ong-dong, Yuseong-gu, Dagjeon 305-340 (KR). HAN,
Chang-Hun [KR/KR]; 102-302 Daelim Dure Apt., 152-1
Sinseong-dong, Yuseong-gu, Dagjeon 305-720 (KR).
LEE, Dae-Woo [KR/KR]; 1161-2(3/5), Hadan 2-dong,
Saha-gu, Busan 604-851 (KR). SEO, Jae-Bum [KR/KR];
7-208 LG Chem. Employee Apt., Doryong-dong, Yuseong-
gu, Dagjeon 305-340 (KR). PARK, Jung-Tae [KR/KR];
112-801 Raonyu Apt., Dundeok-dong, Yeosu-si, Jeol-
lanam-do 550-772 (KR). CHOI, Eun-Jung [KR/KR]; 2-
407 LG Chem. Employee Apt., Doryong-dong, Yuseong-
gu, Dagjeon 305-340 (KR). KIM, Joon-Sik [KR/KR];
108-601 Sindonga Pamillie Apt., Hak-dong, Yeosu-si,
Jeollanam-do 555-704 (KR). KIM, Beom-Suk [KR/KR];
6-305 LG Chem. Employee Apt., 381-42 Doryong-dong,
Yuseong-gu, Dagjeon 305-340 (KR). LEE, Nam-Jeong
[KR/KR]; 105-202 Calm Morning Apt., Nae-dong, Seo-gu,
Dagjeon 302-981 (KR). KWAK, Sang-Min [KR/KR];

(74

(8D

(84)

#209 Morningvill, 58-4 Byeon-dong, Seo-gu, Dagjeon
302-837 (KR). UM, Jun-Geun [KR/KR]; 9-406 LG
Chem. Employee Apt., Doryong-dong, Yuseong-gu, Dae-
jeon 305-340 (KR). YOUN, Suk-Il [KR/KR]; 909-1505
Haan Jugong 9 Danji Apt., Haan-dong, Gwangmyeong-si,
Gyeonggi-do 423-060 (KR). LEE, Joong-Hoon [KR/KR];
105-1301 Sejong Apt., Jeonmin-dong, Yuseong-gu, Dae-
jeon 305-728 (KR).

Agent: C&S PATENT AND LAW OFFICE; 13th Floor,
Seocho-Pyunghwa  Building, 1451-34  Seocho-dong,
Seocho-gu, Seoul 137-070 (KR).

Designated States (uniess otherwise indicated, for every
kind of national protection available). AE, AG, AL, AM,
AO, AT, AU, AZ, BA, BB, BG, BH, BR, BW, BY, BZ,
CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM, DO,
DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT, HN,
HR, HU, ID, IL, IN, IS, JP, KE, KG, KM, KN, KP, KZ,
LA, LC, LK, LR, LS, LT, LU, LY, MA, MD, ME, MG,
MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ, OM,
PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SC, SD, SE,
SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM, TN, TR, TT,
TZ,UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.

Designated States (uniess otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, SZ, TZ,
UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, MD, RU,
TJ, TM), European (AL, AT, BE, BG, CH, CY, CZ, DE,
DK, EE, ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU,
LV, MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK,
SM, TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ,
GW,ML, MR, NE, SN, TD, TG).

Published:

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

before the expiration of the time limit for amending the
claims and to be republished in the event of receipt of
amendments (Rule 48.2(h))

(54) Title: RESIN COMPOSITION AND OPTICAL FILM FORMED BY USING THE SAME

(57) Abstract: Provided are a resin composition and an optical film formed by using the same, and more particularly, a resin com -
position including 85 to 95 parts by weight of a matrix copolymer resin including an alkyl(meth)acrylate-based unit, an acryl-based
unit containing a benzene ring, and a (meth)acrylic acid unit, and 5 to 15 parts by weight of a polymer resin having a molecular
weight range of 150,000 to 1,000,000 and an optical film formed by using the composition. A resin composition according to the
present invention may provide a protective film for a polarizing plate having excellent heat resistance and toughness as well as excel -
lent optical properties, and thus, an optical film formed by using the resin composition of the present invention may be used in in -
formation electronic devices such as display devices for various applications.



WO 2012/165755 PCT/KR2012/001735

Description

Title of Invention: RESIN COMPOSITION AND OPTICAL FILM

[1]

[2]

[3]

[4]

FORMED BY USING THE SAME
Technical Field

The present invention relates to a resin composition and an optical film formed by
using the same, and more particularly, to a resin composition including 85 to 95 parts
by weight of a matrix copolymer resin including an alkyl(meth)acrylate-based unit, an
acryl-based unit containing a benzene ring, a (meth)acrylic acid unit, and 5 to 15 parts
by weight of a polymer resin having a weight-average molecular weight range of
150,000 to 1,000,000 as well as an optical film formed by using the composition.
Background Art

Liquid crystal displays have become widespread as optical display devices, due to
their lower power consumption in comparison to that of a cathode ray tube displays
and ease of portability due to their small volume and lightness. In general, a liquid
crystal display has a basic configuration in which polarizing plates are disposed at both
sides of a liquid crystal cell, and the alignment of the liquid crystal cell may be
changed according to the application of an electric field of a driving circuit. As a
result, characteristics of transmitted light passing through the polarizing plates may be
changed, and visualization of light may thus be realized.

Liquid crystal displays have become widespread as optical display devices, due to
their lower power consumption in comparison to that of a cathode ray tube displays
and ease of portability due to their small volume and lightness. In general, a liquid
crystal display has a basic configuration in which polarizing plates are disposed at both
sides of a liquid crystal cell, and the alignment of the liquid crystal cell may be
changed according to the application of an electric field of a driving circuit. As a
result, characteristics of transmitted light passing through the polarizing plates may be
changed, and visualization of light may thus be realized.

In general, a polarizing plate is composed of various components and first, polarizer
protective films as a protective layer are adhered to both sides of a polarizer by means
of an adhesive. A drawn aligned hydrophilic polymer such as polyvinyl alcohol (PVA)
with adsorbed iodine or a dichroic dye may be used as a polarizer. A polarizer
protective film is used in order to increase durability and mechanical properties of the
polarizer and at this time, it is important for the protective film to maintain optical
properties such as polarizer polarization properties. Therefore, the polarizer protective
film requires optical transparency and isotropy, while heat resistance and adhesion

with respect to an adhesive/glue may act as an important factor.
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[8]
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[10]

[11]

A cellulose-based film such as triacetyl cellulose film, a polyester-based film, a poly-
acrylate-based film, a polycarbonate-based film, a cyclic olefin-based film, or a
norbornene-based film may be applied to the polarizer protective film. In particular, a

triacetyl cellulose-based film is most widely used.
However, since the triacetyl cellulose-based film has a small in-plane retardation

value and a relatively large thickness retardation value, a retardation value may be
manifested according to the application of external stress. In particular, since the
triacetyl cellulose-based film has many hydrophilic functional groups, a water vapor
transmission rate may be high, and as a result, polarizer polarization performance may
be degraded due to the occurrence of the deformation of a protective film or the dis-
sociation of iodine ions in the polarizer under heat resistance/humidity resistance
conditions. In particular, during a high-temperature, high-humidity test of a liquid
crystal display, the occurrence of the deformation of a triacetyl cellulose film may
manifest non-uniform optical anisotropy in the film, and as a result, limitations such as
a light-leakage phenomenon may be generated.

An acryl-based resin such as poly(meth)acrylate is also known as a material having
excellent transparency and optical isotropy, but the acryl-based resin may be fragile
because of low external impact resistance and polarization performance of a polarizer
may be degraded under high-temperature, high-humidity conditions because of low

heat and humidity resistance.
Disclosure of Invention

Technical Problem

An aspect of the present invention provides a resin composition which may be used
for preparing an optical film having high heat resistance, low dimensional changes
with respect to temperature, and improved toughness.

Another aspect of the present invention provides an optical film prepared by using
the foregoing resin composition.
Solution to Problem

According to an aspect of the present invention, there is provided a resin composition
including: about 85 to 95 parts by weight of a matrix copolymer resin including an
alkyl(meth)acrylate-based unit, an acryl-based unit containing a benzene ring, and a
(meth)acrylic acid unit; and about 5 to 15 parts by weight of a polymer resin having a
weight-average molecular weight range of about 150,000 to about 1,000,000.

The matrix copolymer resin may include about 70 to 95 parts by weight of the
alkyl(meth)acrylate-based unit, about 2 to 10 parts by weight of the acryl-based unit
containing a benzene ring, and about 3 to 20 parts by weight of the (meth)acrylic acid

unit.
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The alkyl(meth)acrylate-based unit may be selected from the group consisting of
methyl acrylate, ethyl acrylate, methyl methacrylate, ethyl methacrylate, methyl
ethacrylate, and ethyl ethacrylate.

The acryl-based unit containing a benzene ring may be selected from the group
consisting of benzyl methacrylate, 1-phenylethyl methacrylate, 2-phenoxyethyl
methacrylate, 2-phenylethyl methacrylate, 3-phenylpropyl methacrylate,
3-phenylpropyl acrylate, and 2-phenoxyethyl acrylate.

The (meth)acrylic acid unit may be selected from the group consisting of an acrylic
acid, a methacrylic acid, a methyl acrylic acid, a methyl methacrylic acid, an ethyl
acrylic acid, an ethyl methacrylic acid, a butyl acrylic acid, and a butyl methacrylic
acid.

The polymer resin may include one or more selected from the group consisting of
methyl methacrylate, styrene, maleic acid anhydride, and acrylonitrile.

The polymer resin may be at least one selected from the group consisting of
poly(methyl methacrylate), a styrene-methyl methacrylate copolymer resin, a styrene-
maleic acid anhydride copolymer resin, a styrene-acrylonitrile copolymer resin, and a
styrene-acrylonitrile-methyl methacrylate copolymer resin.

The resin composition may be a compound resin formed of the matrix copolymer
resin and the polymer resin.

A glass transition temperature of the resin composition may be about 120°C or more.

According to another aspect of the present invention, there is provided an optical film
including the resin composition.

A thermal expansion coefficient of the optical film may be in a range of about 40
ppm/°C to about 80 ppm/°C.

The optical film may have an in-plane retardation value expressed as the following
Equation 1 in a range of about O nm to about 5 nm and a thickness retardation value
expressed as the following Equation 2 in a range of about -5 nm to about 5 nm:

[Equation 1] R;, = (n,-ny) x d

[Equation 2] Ry, = (n,-ny) x d

where n, is an in-plane refractive index of the film in a direction having the largest
refractive index, n, is an in-plane refractive index of the film in a direction per-
pendicular to the n, direction, n, is a thickness refractive index, and d is a thickness of
the film.

The optical film may not be ruptured by a 10 mm diameter steel ball at a drop height
of about 300 mm or more.

The optical film may have a thermal expansion coefficient range of about 40 ppm/°C
to about 80 ppm/°C, may not be ruptured by a 10 mm diameter steel ball at a drop

height of about 300 mm or more, and may have an in-plane retardation value expressed
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as the following Equation 1 in a range of about 0 nm to about 5 nm and a thickness re-
tardation value expressed as the following Equation 2 in a range of about -5 nm to
about 5 nm:

[Equation 1] R;, = (n,-ny) x d

[Equation 2] Ry, = (n,-ny) x d

where n, is an in-plane refractive index of the film in a direction having the largest
refractive index, n, is an in-plane refractive index of the film in a direction per-
pendicular to the n, direction, n, is a thickness refractive index, and d is a thickness of
the film.

The optical film may be a protective film for a polarizing plate.

According to another aspect of the present invention, there is provided a polarizer
and a polarizing plate including the optical film included as a protective film on at least
one surface of the polarizer.

According to another aspect of the present invention, there is provided a liquid
crystal display including the polarizing plate.

Advantageous Effects of Invention

A resin composition according to the present invention may provide a protective film
for a polarizing plate having excellent heat resistance and toughness as well as
excellent optical properties, and thus, an optical film formed by using the resin com-
position of the present invention may be used in information electronic devices such as

display devices for various applications.

Best Mode for Carrying out the Invention

Hereinafter, the present invention will be described in more detail.

According to the present invention, a resin composition including 85 to 95 parts by
weight of a matrix copolymer resin including an alkyl(meth)acrylate-based unit, an
acryl-based unit containing a benzene ring, and a (meth)acrylic acid unit, and 5 to 15
parts by weight of a polymer resin having a weight-average molecular weight range of
150,000 to 1,000,000 is provided.

The matrix copolymer resin of the present invention includes a (meth)acrylic acid
unit together with an acryl-based unit containing a benzene ring based on an
alkyl(meth)acrylate-based unit, and as a result, heat resistance may be improved while
deformation of the resin may be minimized.

The matrix copolymer resin may include 70 to 95 parts by weight of the
alkyl(meth)acrylate-based unit, 2 to 10 parts by weight of the acryl-based unit
containing a benzene ring, and 3 to 20 parts by weight of the (meth)acrylic acid unit.

When a content of the acryl-based unit containing a benzene ring is less than 2 parts
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by weight, retardation may be changed, and when the content of the acryl-based unit
containing a benzene ring is more than 10 parts by weight, heat resistance may
decrease and changes in retardation may be generated. When a content of the
(meth)acrylic acid unit is less than 3 parts by weight, heat resistance may decrease, and
when the content of the (meth)acrylic acid unit is greater than 20 parts by weight, poly-
merization and processing may be difficult. That is, when the content of the acryl-
based unit containing a benzene ring is within the foregoing range, optical properties
suitable for a protective film may be obtained, miscibility between alkyl(meth)acrylate
and (meth)acrylic acid unit may be sufficient, and simultaneously, sufficient heat re-
sistance may be obtained. Also, when the content of the (meth)acrylic acid unit is
within the foregoing range, heat resistance may be sufficient and also, a gel may not be
formed in the resin.

For example, the matrix copolymer resin may include 79 to 93 parts by weight of the
alkyl(meth)acrylate-based unit, 2 to 6 parts by weight of the acryl-based unit
containing a benzene ring, and 5 to 15 parts by weight of the (meth)acrylic acid unit.

The matrix copolymer resin may be a block copolymer or a random copolymer, but
copolymerization type is not limited thereto.

In the present specification, an "alkyl(meth)acrylate-based unit" denotes that both an
"alkyl acrylate-based unit" and an "alkyl methacrylate-based unit" may be included.
An alkyl moiety of the alkyl(meth)acrylate-based unit may have a carbon number of 1
to 10 and may be at least one selected from the group consisting of methyl acrylate,
ethyl acrylate, methyl methacrylate, ethyl methacrylate, methyl ethacrylate, and ethyl
ethacrylate. The alkyl, for example, may be a methyl group or ethyl group, but the
alkyl is not limited thereto. For example, the alkyl(meth)acrylate-based unit may be
methyl methacrylate.

In the matrix copolymer resin, the acryl-based unit containing a benzene ring acts to
allow the resin composition according to the present invention to have in-plane or
thickness retardation and a photoelastic coefficient for a polarizer protective film and
acts to provide miscibility between the alkyl(meth)acrylate and (meth)acrylic acid
units. The acryl-based unit containing a benzene ring may be substituted with an aryl
group having a carbon number of 6-40, an arylalkyl group having a carbon number of
6-40, an aryloxy group having a carbon number of 6-40, or aryloxyalkyl group having
a carbon number of 6-40, and for example, (meth)acrylate substituted with an arylalkyl
group having a carbon number of 6-15, an aryloxy group having a carbon number of
6-10, or aryloxyalkyl group having a carbon number of 6-15 may be used in terms of
transparency.

Particular examples of the acryl-based unit containing a benzene ring may be

selected from the group consisting of benzyl methacrylate, 1-phenylethyl methacrylate,
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2-phenoxyethyl methacrylate, 2-phenylethyl methacrylate, 3-phenylpropyl
methacrylate, 3-phenylpropyl acrylate, and 2-phenoxyethyl acrylate, and the benzyl
methacrylate, for example, may be used among these examples.

In the matrix copolymer resin, the (meth)acrylic acid unit acts to allow the acryl-
based copolymer resin according to the present invention to have sufficient heat re-
sistance. The (meth)acrylic acid unit may be substituted or non-substituted with an
alkyl group having a carbon number of 1 to 5. Examples of the (meth)acrylic acid unit
may be an acrylic acid, a methacrylic acid, a methyl acrylic acid, a methyl methacrylic
acid, an ethyl acrylic acid, an ethyl methacrylic acid, a butyl acrylic acid, and a butyl
methacrylic acid, and the methacrylic acid, for example, may be used among these
examples.

A weight-average molecular weight of the matrix copolymer resin may be in a range
of 100,000 to 500,000 in terms of heat resistance, processability, and productivity, and
for example, may be in a range of 50,000 to 200,000.

The resin composition of the present invention may further include a polymer resin
having a weight-average molecular weight range of 150,000 to 1,000,000 in the matrix
copolymer resin and a weight ratio therebetween may be 85 to 95 parts by weight of
the matrix copolymer resin : 5 to 15 parts by weight of the polymer resin.

When the weight-average molecular weight of the polymer resin in the present
invention is less than 150,000, overall resin toughness may decrease, and when the
weight-average molecular weight of the polymer resin is greater than 1,000,000,
kneading and dispersion with respect to the matrix resin may be difficult. When an
amount of the polymer resin is less than 5 parts by weight, strengthening of the overall
resin toughness may not be sufficient, and when the amount of the polymer resin is
greater than 15 parts by weight, retardation may be changed and transparency may
decrease.

The polymer resin has miscibility with the matrix copolymer resin within a limited
range and may maintain transparency, and may include one or more selected from the
group consisting of methyl methacrylate, styrene, maleic acid anhydride, and acry-
lonitrile, for example, may be a copolymer including methyl methacrylate or a styrene-
based copolymer including anhydride, and in more detail, may be at least one selected
from the group consisting of poly(methyl methacrylate), a styrene-methyl methacrylate
copolymer resin, a styrene-maleic acid anhydride copolymer resin, a styrene-acry-
lonitrile copolymer resin, and a styrene-acrylonitrile-methyl methacrylate copolymer
resin.

When the foregoing miscible polymer resin is added to the matrix copolymer resin, a
glass transition temperature of an optical film prepared by the resulting resin com-

position may increase, and as a result, an optical film having high heat resistance and a
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low resin deformation index may be prepared. Also, when the optical film is used in a
preparation process of a polarizing plate, excellent workability may be obtained.

The resin composition may be a compound resin formed of the matrix copolymer
resin and the polymer resin.

A glass transition temperature of the resin composition according to the present
invention may be 120°C or more and for example, may be 130°C or more. When the
glass transition temperature of the resin composition is less than 120°C, deformation of
the film may be facilitated under high-temperature, high-humidity conditions due to in-
sufficient heat resistance, and as a result, compensation characteristics of the film may
be non-uniform.

Any method known to the art may be used during the preparation of the optical film
according to the present invention. In particular, a solution cast method or extrusion
method may be used, and in some cases, a conditioner may be added.

A method of preparing an optical film according to the present invention may further
include uniaxial or biaxial drawing of the film. Machine direction (MD) drawing or
transverse direction (TD) drawing may respectively be performed, or both may be
performed in the drawing process. In the case that both machine direction drawing and
transverse direction drawing are performed, a first drawing process is first performed
and then further drawing may be performed, or both drawing processes may be
performed simultaneously. The drawing processes may be performed in a single
operation and may also be performed through multiple operations.

The drawing process may be performed in a temperature range from (Tg-20°C) to
(Tg+30°C) where Tg denotes the glass transition temperature of the copolymer resin.
The temperature range starts from a temperature at which a storage modulus of the
copolymer resin starts to decrease and becomes smaller than a loss modulus and ends
at a temperature at which the orientation of a polymer chain is relaxed and disappears.
The glass transition temperature may be measured by a differential scanning
calorimeter (DSC). The temperature during the drawing process may be, for example,
the glass transition temperature of the film.

A drawing operation may be performed at a drawing speed range of 1 mm/min to
100 mm/min with respect to a small drawing machine (universal testing machine,
Zwick Z010) and may be performed at a drawing speed range of 0.1 m/min to 2 m/min
with respect to a pilot drawing machine. The film may be drawn by applying a draw
ratio of 5% to 300%.

Retardation characteristics of the optical film according to the present invention may
be adjusted through uniaxial or biaxial drawing by means of the foregoing method.

An optical film formed by using the resin composition of the present invention may

have a thickness range of 40 um to 80 xm, but the thickness range is not limited thereto.
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A degree of optical transmission of the optical film is 90% or more, and a haze value is
2.5% or less and may be 1% or less. When the degree of optical transmission of the
optical film is less than 90% and the haze value is greater than 2.5%, brightness of a
liquid crystal display using the foregoing optical film may decrease.

In the optical film subjected to the drawing, an in-plane retardation value expressed
as the following Equation 1 may be in a range of 0 nm to 5 nm and a thickness re-
tardation value expressed as the following Equation 2 may be in a range of -5 nm to 5
nm.

[Equation 1] R;, = (n,-ny) x d

[Equation 2] Ry, = (n,-ny) x d

where n, is an in-plane refractive index of the film in a direction having the largest
refractive index, n, is an in-plane refractive index of the film in a direction per-
pendicular to the n, direction, n, is a thickness refractive index, and d is a thickness of
the film.

A thermal expansion coefficient of the optical film according to the present invention
may be in a range of 40 ppm/°C to 80 ppm/°C, and the lower the thermal expansion co-
efficient is, the better the optical film may be. The lower limit thereof is not limited to
40 ppm/°C. When the thermal expansion coefficient is greater than 80 ppm/°C, bending
may occur during lamination of a polarizing plate. The thermal expansion coefficient
may be generally measured by using a so-called "thermomechanical analyzer (TMA)"
in which a degree of expansion may be measured while a temperature is increased after
a predetermined force is applied to the film.

The optical film according to the present invention may not be ruptured by a 10 mm
diameter steel ball at a drop height of 300 mm or more, and this is denoted as a "falling
ball impact height" in the present invention. At this time, based on a rectangular film
used having a width and length of 100 mm each and a thickness of 60 um, a height, at
which the film begins to rupture, is measured while the film is tightly fixed and the ball
is dropped thereon.

Further, the optical film according to the present invention, for example, may have a
thermal expansion coefficient range of 40 ppm/°C to 80 ppm/°C, may not be ruptured
by a 10 mm diameter steel ball at a drop height of 300 mm or more, and may have an
in-plane retardation value expressed as Equation 1 in a range of O nm to 5 nm and a
thickness retardation value expressed as Equation 2 in a range of -5 nm to 5 nm.

The optical film according to the present invention may be prepared for the ap-
plication of a protective film for a polarizing plate.

According to the present invention, a polarizer, a polarizing plate including the
optical film of the present invention included as a protective film on at least one

surface of the polarizer, and a liquid crystal display including the polarizing plate are
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light source, a first polarizing plate, a liquid crystal cell, and a second polarizing plate
in a sequentially stacked state, and including the optical film according to the present
invention as a protective film of at least one of the first polarizing plate and the second
polarizing plate.

The liquid crystal cell includes a liquid crystal layer, a substrate able to support the
liquid crystal layer, and an electrode layer for applying a voltage to the liquid crystal
layer. At this time, the polarizing plate according to the present invention may be
applied to all liquid crystal modes such as an in-plane switching mode (IPS mode), a
vertically aligned mode (VA mode), an optically compensated birefringence mode
(OCB mode), a twisted nematic mode (TN mode), and a fringe field switching mode
(FFS mode).

The optical film according to the present invention may be included on both sides of
the polarizer. Also, the optical film is provided on any one side of the polarizer and a
polarizer protective film known in the art, for example, a triacetyl cellulose (TAC)
film, a polyethylene terephthalate (PET) film, a cyclo-olefin polymer (COP) film, a
polycarbonate (PC) film, or a polynorbornene-based film, may be provided on the
other side thereof.

Adhesion between the polarizer and the optical film may be performed by using an
adhesive layer. An adhesive usable during the lamination of the optical film and the
polarizer is not particularly limited so long as the adhesive is known in the art. For
example, the adhesive may be a one-component type or two-component type polyvinyl
alcohol (PVA)-based adhesive, a polyurethane-based adhesive, an epoxy-based
adhesive, a styrene butadiene rubber (SBR)-based adhesive, or a hot-melt type
adhesive. However, the adhesive is not limited thereto. Among the foregoing
adhesives, the polyvinyl alcohol-based adhesive, for example, may be used.

The adhesion between the polarizer and the optical film may be performed by first
coating the adhesive on a surface of the polarizer protective film or a PVA film as the
polarizer by using a roll coater, a gravure coater, a bar coater, a knife coater, or a
capillary coater, and by a method of laminating the protective film and the polarizer by
hot pressing with a laminating roll or pressing at room temperature before the adhesive
is completely dried. When the hot-melt type adhesive is used, a hot-pressing roll must
be used.

When the polyurethane-based adhesive is used, a polyurethane-based adhesive
prepared by using an aliphatic isocyanate-based compound, which is not yellowed by
exposure to light, may be used. When a one-component type or two-component type

adhesive for a dry laminate or a adhesive having relatively low reactivity with
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[74]

[79]
[80]

[81]
[82]

isocyanate and a hydroxy group is used, a solution-type adhesive diluted with an
acetate-based solvent, a ketone-based solvent, an ether-based solvent, or an aromatic-
based solvent may be used. At this time, viscosity of the adhesive may be a low value
of 5,000 cps or less. The foregoing adhesives may have a degree of optical
transmission of 90% or more in a wavelength range of 400 nm to 800 nm as well as
excellent storage stability. An adhesive may also be used when the adhesive exhibits
sufficient adhesion.
Mode for the Invention

Hereinafter, preferred examples are provided to allow for a clearer understanding of
the present invention. However, the following examples are merely presented to
exemplify the present invention, and the scope of the present invention is not limited
thereto.

Examples

1. Preparation of Optical Film using Acryl-Based Copolymer Resin

<Example 1>

A matrix copolymer resin was prepared by using 85 parts by weight of methyl
methacrylate, 5 parts by weight of benzyl methacrylate, and 10 parts by weight of a
methacrylic acid, glass transition temperature and weight-average molecular weight
were measured, and the results thereof are presented in Table 1. 10 parts by weight of a
methyl methacrylate polymer resin having a weight-average molecular weight of
150,000 for 90 parts by weight of the matrix copolymer resin were added to prepare a
final resin through a melting method, and an optical film was prepared with the final
resin composition thus prepared by using a melt extrusion method and drawing was
then performed at a glass transition temperature. An in-plane retardation value/
thickness retardation value of the optical film thus prepared and a linear thermal
expansion coefficient and a falling ball impact height of the film were measured, and
the results thereof are presented in Table 1.

<Example 2>

An optical film was prepared in the same manner as Example 1 except that 10 parts
by weight of a styrene-maleic acid anhydride polymer resin having a weight-average
molecular weight of 200,000 for 90 parts by weight of the matrix copolymer resin were
added to prepare a final resin through a melting method. An in-plane retardation value/
thickness retardation value of the optical film thus prepared and a linear thermal
expansion coefficient and a falling ball impact height of the film were measured, and
the results thereof are presented in Table 1.

<Example 3>

An optical film was prepared in the same manner as Example 1 except that 10 parts
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[83]
[84]

[85]
[86]

[87]
[88]

[89]
[90]

by weight of a styrene-methyl methacrylate polymer resin having a weight-average
molecular weight of 180,000 for 90 parts by weight of the matrix copolymer resin were
added to prepare a final resin through a melting method. An in-plane retardation value/
thickness retardation value of the optical film thus prepared and a linear thermal
expansion coefficient and a falling ball impact height of the film were measured, and
the results thereof are presented in Table 1.

<Example 4>

An optical film was prepared in the same manner as Example 1 except that 10 parts
by weight of a styrene-acrylonitrile polymer resin having a weight-average molecular
weight of 1,000,000 for 90 parts by weight of the matrix copolymer resin were added
to prepare a final resin through a melting method. An in-plane retardation value/
thickness retardation value of the optical film thus prepared and a linear thermal
expansion coefficient and a falling ball impact height of the film were measured, and
the results thereof are presented in Table 1.

<Example 5>

An optical film was prepared in the same manner as Example 1 except that 10 parts
by weight of a styrene-methyl methacrylate-acrylonitrile polymer resin having a
weight-average molecular weight of 240,000 for 90 parts by weight of the matrix
copolymer resin were added to prepare a final resin through a melting method. An in-
plane retardation value/thickness retardation value of the optical film thus prepared and
a linear thermal expansion coefficient and a falling ball impact height of the film were
measured, and the results thereof are presented in Table 1.

<Example 6>

An optical film was prepared in the same manner as Example 1 except that 5 parts by
weight of a styrene-methyl methacrylate polymer resin having a weight-average
molecular weight of 180,000 for 95 parts by weight of the matrix copolymer resin were
added to prepare a final resin through a melting method. An in-plane retardation value/
thickness retardation value of the optical film thus prepared and a linear thermal
expansion coefficient and a falling ball impact height of the film were measured, and
the results thereof are presented in Table 1.

<Example 7>

An optical film was prepared in the same manner as Example 1 except that 15 parts
by weight of a styrene-methyl methacrylate polymer resin having a weight-average
molecular weight of 180,000 for 85 parts by weight of the matrix copolymer resin were
added to prepare a final resin through a melting method. An in-plane retardation value/
thickness retardation value of the optical film thus prepared and a linear thermal
expansion coefficient and a falling ball impact height of the film were measured, and

the results thereof are presented in Table 1.
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[91]
[92]

[93]
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[96]

[97]
[98]
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<Example 8>

An optical film was prepared in the same manner as Example 1 except that a matrix
copolymer resin was prepared by using 82 parts by weight of methyl methacrylate, 3
parts by weight of benzyl methacrylate, and 15 parts by weight of a methacrylic acid,
and 10 parts by weight of a methyl methacrylate polymer resin having a weight-
average molecular weight of 150,000 for 90 parts by weight of the matrix copolymer
resin were added to prepare a final resin through a melting method. An in-plane re-
tardation value/thickness retardation value of the optical film thus prepared and a linear
thermal expansion coefficient and a falling ball impact height of the film were
measured, and the results thereof are presented in Table 1.

<Example 9>

An optical film was prepared in the same manner as Example 1 except that a matrix
copolymer resin was prepared by using 82 parts by weight of methyl methacrylate, 3
parts by weight of benzyl methacrylate, and 15 parts by weight of a methacrylic acid,
and 10 parts by weight of a styrene-acrylonitrile polymer resin having a weight-
average molecular weight of 1,000,000 for 90 parts by weight of the matrix copolymer
resin were added to prepare a final resin through a melting method. An in-plane re-
tardation value/thickness retardation value of the optical film thus prepared and a linear
thermal expansion coefficient and a falling ball impact height of the film were
measured, and the results thereof are presented in Table 1.

<Example 10>

An optical film was prepared in the same manner as Example 1 except that a matrix
copolymer resin was prepared by using 82 parts by weight of methyl methacrylate, 3
parts by weight of benzyl methacrylate, and 15 parts by weight of a methacrylic acid,
and 15 parts by weight of a styrene-acrylonitrile polymer resin having a weight-
average molecular weight of 1,000,000 for 85 parts by weight of the matrix copolymer
resin were added to prepare a final resin through a melting method. An in-plane re-
tardation value/thickness retardation value of the optical film thus prepared and a linear
thermal expansion coefficient and a falling ball impact height of the film were
measured, and the results thereof are presented in Table 1.

<Comparative Example 1>

An optical film was prepared in the same manner as Example 1 except that 100 parts
by weight of the matrix copolymer resin were used to prepare a final resin through a
melting method. An in-plane retardation value/thickness retardation value of the
optical film thus prepared and a linear thermal expansion coefficient and a falling ball
impact height of the film were measured, and the results thereof are presented in Table
2.

<Comparative Example 2>
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[101]
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[103]
[104]

[105]
[106]

[107]
[108]

An optical film was prepared in the same manner as Example 1 except that 20 parts
by weight of a methyl methacrylate polymer resin having a weight-average molecular
weight of 150,000 for 80 parts by weight of the matrix copolymer resin were added to
prepare a final resin through a melting method. An in-plane retardation value/thickness
retardation value of the optical film thus prepared and a linear thermal expansion co-
efficient and a falling ball impact height of the film were measured, and the results
thereof are presented in Table 2.

<Comparative Example 3>

An optical film was prepared in the same manner as Example 1 except that 20 parts
by weight of a styrene-maleic acid anhydride polymer resin having a weight-average
molecular weight of 200,000 for 80 parts by weight of the matrix copolymer resin were
added to prepare a final resin through a melting method. An in-plane retardation value/
thickness retardation value of the optical film thus prepared and a linear thermal
expansion coefficient and a falling ball impact height of the film were measured, and
the results thereof are presented in Table 2.

<Comparative Example 4>

An optical film was prepared in the same manner as Example 1 except that 20 parts
by weight of a styrene-methyl methacrylate polymer resin having a weight-average
molecular weight of 180,000 for 80 parts by weight of the matrix copolymer resin were
added to prepare a final resin through a melting method. An in-plane retardation value/
thickness retardation value of the optical film thus prepared and a linear thermal
expansion coefficient and a falling ball impact height of the film were measured, and
the results thereof are presented in Table 2.

<Comparative Example 5>

An optical film was prepared in the same manner as Example 1 except that 20 parts
by weight of a styrene-acrylonitrile polymer resin having a weight-average molecular
weight of 1,000,000 for 80 parts by weight of the matrix copolymer resin were added
to prepare a final resin through a melting method. An in-plane retardation value/
thickness retardation value of the optical film thus prepared and a linear thermal
expansion coefficient and a falling ball impact height of the film were measured, and
the results thereof are presented in Table 2.

<Comparative Example 6>

An optical film was prepared in the same manner as Example 1 except that 20 parts
by weight of a styrene-methyl methacrylate-acrylonitrile polymer resin having a
weight-average molecular weight of 240,000 for 80 parts by weight of the matrix
copolymer resin were added to prepare a final resin through a melting method. An in-
plane retardation value/thickness retardation value of the optical film thus prepared and

a linear thermal expansion coefficient and a falling ball impact height of the film were
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measured, and the results thereof are presented in Table 2.

<Comparative Example 7>

An optical film was prepared in the same manner as Example 1 except that 30 parts
by weight of a styrene-methyl methacrylate polymer resin having a weight-average
molecular weight of 180,000 for 70 parts by weight of the matrix copolymer resin were
added to prepare a final resin through a melting method. An in-plane retardation value/
thickness retardation value of the optical film thus prepared and a linear thermal
expansion coefficient and a falling ball impact height of the film were measured, and
the results thereof are presented in Table 2.

<Comparative Example 8>

An optical film was prepared in the same manner as Example 1 except that a matrix
copolymer resin was prepared by using 82 parts by weight of methyl methacrylate, 3
parts by weight of benzyl methacrylate, and 15 parts by weight of a methacrylic acid,
and 30 parts by weight of a methyl methacrylate polymer resin having a weight-
average molecular weight of 180,000 for 70 parts by weight of the matrix copolymer
resin were added to prepare a final resin through a melting method. An in-plane re-
tardation value/thickness retardation value of the optical film thus prepared and a linear
thermal expansion coefficient and a falling ball impact height of the film were
measured, and the results thereof are presented in Table 2.

<Comparative Example 9>

An optical film was prepared in the same manner as Example 1 except that a matrix
copolymer resin was prepared by using 82 parts by weight of methyl methacrylate, 3
parts by weight of benzyl methacrylate, and 15 parts by weight of a methacrylic acid,
and 4 parts by weight of a methyl methacrylate polymer resin having a weight-average
molecular weight of 180,000 for 96 parts by weight of the matrix copolymer resin were
added to prepare a final resin through a melting method. An in-plane retardation value/
thickness retardation value of the optical film thus prepared and a linear thermal
expansion coefficient and a falling ball impact height of the film were measured, and
the results thereof are presented in Table 2.

<Comparative Example 10>

An optical film was prepared in the same manner as Example 1 except that a matrix
copolymer resin was prepared by using 82 parts by weight of methyl methacrylate, 3
parts by weight of benzyl methacrylate, and 15 parts by weight of a methacrylic acid,
and 4 parts by weight of a styrene-methyl methacrylate-acrylonitrile polymer resin
having a weight-average molecular weight of 240,000 for 96 parts by weight of the
matrix copolymer resin were added to prepare a final resin through a melting method.
An in-plane retardation value/thickness retardation value of the optical film thus

prepared and a linear thermal expansion coefficient and a falling ball impact height of
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the film were measured, and the results thereof are presented in Table 2.

2. Evaluation of Physical Properties According to Resin Composition

(1) Evaluation Method

1) Glass Transition Temperature (Tg, °C): measured by using a differential scanning
calorimeter (DSC) by TA instruments.

2) Retardation value (R;,/R): measured by using the AxoScan by Axometrics, Inc.,
after drawing at a glass transition temperature of a film.

3) Thermal Expansion Coefficient (ppm/°C): measured by using a thermomechanical
analyzer (TMA), a linear thermal expansion coefficient measuring device, by TA in-
struments, after biaxially drawing a film.

4) Falling Ball Impact Height of Film (mm): measured height at which rupture began
when a 10 mm diameter steel ball was dropped on a tightly stretched rectangular film
having a width and length of 100 mm each and a thickness of 60 um.

(2) Evaluation Result

Table 1
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Example

1

2

3

10

Physical properties

of matrix resin

Glass
transition
temperatur
e (Tg),°C

132

132

132

132

132

132

132

138

138

138

Weight-av
erage
molecular
weight
(Mw)

90,00
0

90,00

90,00

90,00

90,00

90,00

90,00

90,00

90,00

90,00

Physical properties

of poly

mer res

in

Weight-av
erage
molecular
weight
(Mw)

150,0
00

200,0
00

180,0
00

1,000,
000

240,0
00

180,0
00

180,0
00

150,0
00

1,000,
000

1,000,
000

Physical properties

of film

Glass
transition

temperatur
e (Tg),"C

130

135

130

130

130

131

128

135

136

134

Film re-
tardation
(Rin/ Rth)

0.1/0.

3.0/4.

0.7/1.

1.3/2.

1.6/2.

0.3/0.

2.8/3.

0.1/-1.

0.6/1.

1.8/3.

Thermal
expansion
coefficient
(ppm/°C)

64

69

64

67

65

64

72

55

56

59

Falling
ball impact
height

(mm)

440

400

500

800

620

440

650

410

720

820
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[Table 2]

Comparati |1 2 3 4 5 6 7 8 9 10
ve

Example

Physical properties of matrix resin

Glass 132 132 132 132 132 132 132 138 138 138
transition

temperatur
e (Tg),"C

Weight-av {90,00 {90,00 [90,00 {90,00 [90,00 {90,00 {90,00 [90,00 [90,00 [90,00
erage 0 0 0 0 0 0 0 0 0 0
molecular
weight
(Mw)

Physical properties of polymer resin

Weight-av |- 150,0 {200,0 [180,0 {1,000, {240,0 {180,0 [180,0 [180,0 {240,0
erage 00 00 00 000 |00 00 00 00 00
molecular

weight

(Mw)

Physical properties of film

Glass 132|127 |138 127 |128 |130 |123 |130 |136 |134
transition
temperatur
e (Tg),°C

Film re- |0.8/-3.14.1/5. |7.1/8. |4.7/6. |4.3/5. |3.6/5. |8.3/10(6.1/9. |1.3/2. |1.6/2.
tardation |6 2 0 2 2 7 4 0 2 7
(Rin/Rth)

Thermal |62 75 82 80 87 81 88 75 57 56
expansion
coefficient
(ppm/°C)

Falling 300 (640 (340 |650 1100 |820 (1440 |710 |370 (380
ball impact
height
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(mm)
[127]
[128] When an optical film was prepared in the same manner as Example 1 except that a

[129]

[130]

[131]

[132]
[133]

methyl methacrylate polymer resin having a weight-average molecular weight of
130,000 was used, other physical properties were the same and a falling ball impact
height was almost similar in comparison to Example 1. When a methyl methacrylate
polymer resin having a weight-average molecular weight of 80,000 was used, a falling
ball impact height significantly decreased to 230 mm.

On the other hand, when a styrene-acrylonitrile copolymer resin having a weight-
average molecular weight of 1,300,000 was used as a polymer resin, dispersion was
not facilitated and transparency was decreased in terms of miscibility.

Other types of polymers in addition to the polymers disclosed in the present
invention exhibited limitations in miscibility due to the occurrence of a large amount
of haze even in the case where the molecular weights thereof corresponded to a range
of the present invention, and for example, it may be confirmed that when polystyrene
having a weight-average molecular weight of 230,000 was kneaded as a polymer resin,
the resin became opaque due to the immediate occurrence of haze.

While the present invention has been shown and described in connection with the
exemplary embodiments, it will be apparent to those skilled in the art that modi-
fications and variations can be made without departing from the spirit and scope of the

invention as defined by the appended claims.
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Claims
A resin composition comprising:
about 85 to 95 parts by weight of a matrix copolymer resin including an
alkyl(meth)acrylate-based unit, an acryl-based unit containing a
benzene ring, and a (meth)acrylic acid unit; and
about 5 to 15 parts by weight of a polymer resin having a molecular
weight range of about 150,000 to about 1,000,000.
The resin composition of claim 1, wherein the matrix copolymer resin
comprises about 70 to 95 parts by weight of the
alkyl(meth)acrylate-based unit, about 2 to 10 parts by weight of the
acryl-based unit containing a benzene ring, and about 3 to 20 parts by
weight of the (meth)acrylic acid unit.
The resin composition of claim 1, wherein the
alkyl(meth)acrylate-based unit is selected from the group consisting of
methyl acrylate, ethyl acrylate, methyl methacrylate, ethyl
methacrylate, methyl ethacrylate, and ethyl ethacrylate.
The resin composition of claim 1, wherein the acryl-based unit
containing a benzene ring is selected from the group consisting of
benzyl methacrylate, 1-phenylethyl methacrylate, 2-phenoxyethyl
methacrylate, 2-phenylethyl methacrylate, 3-phenylpropyl
methacrylate, 3-phenylpropyl acrylate, and 2-phenoxyethyl acrylate.
The resin composition of claim 1, wherein the (meth)acrylic acid unit is
selected from the group consisting of an acrylic acid, a methacrylic
acid, a methyl acrylic acid, a methyl methacrylic acid, an ethyl acrylic
acid, an ethyl methacrylic acid, a butyl acrylic acid, and a butyl
methacrylic acid.
The resin composition of claim 1, wherein the polymer resin comprises
one or more selected from the group consisting of methyl methacrylate,
styrene, maleic acid anhydride, and acrylonitrile.
The resin composition of claim 1, wherein the polymer resin is at least
one selected from the group consisting of poly(methyl methacrylate), a
styrene-methyl methacrylate copolymer resin, a styrene-maleic acid
anhydride copolymer resin, a styrene-acrylonitrile copolymer resin, and
a styrene-acrylonitrile-methyl methacrylate copolymer resin.
The resin composition of claim 1, wherein the resin composition is a
compound resin formed of the matrix copolymer resin and the polymer

resin.
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The resin composition of claim 1, wherein a glass transition tem-
perature of the resin composition is about 120°C or more.

An optical film comprising the resin composition of any one of claims
1to9.

The optical film of claim 10, wherein a thermal expansion coefficient
of the optical film is in a range of about 40 ppm/°C to about 80 ppm/°C.
The optical film of claim 10, wherein the optical film has an in-plane
retardation value expressed as the following Equation 1 in a range of
about 0 nm to about 5 nm and a thickness retardation value expressed
as the following Equation 2 in a range of about -5 nm to about 5 nm:
[Equation 1] R;, = (n,-ny) xd

[Equation 2] Ry, = (n,-ny) x d

where n, is an in-plane refractive index of the film in a direction having
the largest refractive index, ny is an in-plane refractive index of the film
in a direction perpendicular to the n, direction, n, is a thickness re-
fractive index, and d is a thickness of the film.

The optical film of claim 10, wherein the optical film is not ruptured by
a 10 mm diameter steel ball at a drop height of about 300 mm or more.
The optical film of claim 10, wherein the optical film has a thermal
expansion coefficient range of about 40 ppm/°C to about 80 ppm/°C, is
not ruptured by a 10 mm diameter steel ball at a drop height of about
300 mm or more, and has an in-plane retardation value expressed as the
following Equation 1 in a range of about 0 nm to about 5 nm and a
thickness retardation value expressed as the following Equation 2 in a
range of about -5 nm to about 5 nm:

[Equation 1] R;, = (n,-ny) xd

[Equation 2] Ry, = (n,-ny) x d

where n, is an in-plane refractive index of the film in a direction having
the largest refractive index, ny, is an in-plane refractive index of the film
in a direction perpendicular to the n, direction, n, is a thickness re-
fractive index, and d is a thickness of the film.

The optical film of claim 10, wherein the optical film is a protective
film for a polarizing plate.

A polarizing plate comprising the optical film of claim 10 included as a
protective film on a polarizer and at least one surface of the polarizer.

A liquid crystal display comprising the polarizing plate of claim 16.
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