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Description

POLARIZING FILM COMPRISING ANTISTATICCOATING
LAYER

Technical Field
[1] The present invention relates to a polarizing film comprising an antistatic coating

layer (hereinafter, also referred to simply as an 'antistatic layer' or 'coating layer'), and

more specifically to a polarizing film comprising an antistatic coating layer capable of

effectively preventing the generation of static electricity and having good adhesion to a

triacetyl cellulose film as a resin base film and a pressure-sensitive adhesive (PSA)

layer in which the antistatic coating layer is formed on a surface of the triacetyl

cellulose film opposite to a surface to which a polyvinyl alcohol (PVA) film as a

polarizer is bonded, i.e. on a surface to which a pressure-sensitive adhesive is applied.

Background Art
[2] A general polarizing film essentially includes a film-like polarizer composed of

polyvinyl alcohol and cellulose resin films bonded to both surfaces of the polarizer,

and typically has a multilayer structure in which a protective film is adhered to one of

the resin films to protect the surface of the resin film from damage during transport and

a pressure-sensitive adhesive layer and a release film are sequentially laminated on the

other resin film. Such a polarizing film is used as an important component of liquid

crystal display (LCDs).

[3] High reliability and durability of the polarizing film under various environmental

conditions are accomplished by strong adhesion between the polarizer and the resin

films. For better adhesiveness, the surfaces of triacetyl cellulose films as the resin films

are previously subjected to saponification with an alkaline solution, and the polarizer is

adhered between the resin films by means of a suitable adhesive such as a polyvinyl

alcohol adhesive.

[4] However, the saponification with the alkaline solution having a high concentration is

undesirable in terms of working safety and environmental protection. In addition, the

alkaline treatment makes the surfaces of the resin films hydrophilic to greatly reduce

the contact angle of the resin films. Further, the surface treatment of the resin films

with a hydrophobic resin brings about a reduction in the adhesive strength of the films.

[5] The surfaces of the resin films may be antistatically treated or hard-coated before

saponification to impart functionality to the polarizing film. In this case, the surfaces of

the resin films are dissolved by the alkaline solution during saponification or the an¬

tistatic or coating effects are insignificant.

[6] On the other hand, when the release film is removed from the polarizing film to



attach the polarizing film to the surface of an LCD through the pressure-sensitive

adhesive layer or the protective film is peeled from the polarizing film, static electricity

may be generated to damage the polarizing film. Further, impurities present between

the constituent layers of the polarizing film may leave spots on the LCD screen,

impede normal functioning of the LCD or cause malfunction of the LCD during

driving. Particularly, the generation of static electricity or the presence of impurities in

any one of plural constituent layers of the LCD during driving may increase the risk of

damage to the overall structure of the LCD.
[7] Some techniques that have been proposed to prevent the generation of static

electricity in polarizing films are associated with the formation of a conductive layer

on a triacetyl cellulose film, the use of a conductive pressure-sensitive adhesive or a

conductive adhesive and the formation of a conductive protective film. However, po

larizing films based on these techniques suffer from unsatisfactory optical properties (

e.g., low transparency) and poor adhesiveness. Further, heat or moisture may adversely

affect the performance of the polarizing films or cause foaming of the polarizing films.

For these reasons, the polarizing films have not yet been put to practical use. Another

proposal has been made in which a surfactant is applied to a triacetyl cellulose film

when a conductive layer is formed on the triacetyl cellulose film. However, this

method has problems in that antistatic properties are strongly dependent on humidity

and are insufficient at low humidity.

Disclosure of Invention

Technical Problem
[8] The present invention has been made in view of the problems of the prior art, and it

is an object of the present invention to provide a high-quality polarizing film that

comprises an antistatic coating layer having good adhesion to a saponified or un-

saponified triacetyl cellulose film as a resin base film and a pressure-sensitive adhesive

(PSA) layer, high transparency, low surface resistance and high moisture resistance

wherein the coating layer is formed on a surface of the triacetyl cellulose film opposite

to a surface, to which a polyvinyl alcohol (PVA) film as a polarizer is bonded, to

address various problems arising from the generation of static electricity when attached

to an LCD or during driving of the LCD,

Technical Solution
[9] According to an aspect of the present invention, there is provided a polarizing film

that comprises a polarizer, a resin film as a base film and an antistatic coating layer

wherein the antistatic coating layer contains a conductive polymer, a curable resin, a

hydroxyacrylate compound, a cellulose compound and a photopolyrαerization initiator.

[10] In an embodiment, the antistatic coating layer contains 0.001 to 20% by weight of the



conductive polymer, 1 to 80% by weight of the curable resin, 1 to 60% by weight of

the hydroxyacrylate compound, 0.1 to 40% by weight of the cellulose compound, and

0.1 to 20% by weight of the photopolymerization initiator.
[11] In an embodiment, the antistatic coating layer is formed on a surface of a triacetyl

cellulose film as the resin film opposite to a surface to which a polyvinyl alcohol

(PVA) film as a polarizer is bonded, i.e. on a surface of the triacetyl cellulose film to

which a pressure-sensitive adhesive is applied.

Advantageous Effects
[12] The antistatic coating layer of the polarizing film according to the present invention

has good adhesion to a triacetyl cellulose film as the base film and a pressure-sensitive

adhesive (PSA) layer.

[13] In addition, the polarizing film of the present invention is advantageous in terms of

transparency, surface resistance and moisture resistance, thus being suitable for use in

LCDs for large-screen TVs.

[14] Furthermore, no static electricity is generated in the polarizing film of the present

invention when a release film attached to the PSA layer, which is formed by applying a

pressure-sensitive adhesive to the antistatic coating layer, is removed to attach the po¬

larizing film to an LCD and when a protective film attached to the opposite triacetyl

cellulose film, which is not antistatically treated, is removed from the polarizing film.

Therefore, the polarizing film of the present invention solves problems associated with

static electricity. For example, the polarizing film of the present invention leaves no

spots on the LCD screen and causes no malfunction of the LCD during driving.

Brief Description of Drawings
[15] FIG. 1 is a schematic cross-sectional view of a polarizing film according to an em

bodiment of the present invention.

Mode for the Invention
[16] Exemplary embodiments of the present invention will now be described in greater

detail.

[17] The present invention provides a polarizing film that comprises a polarizer, a resin

film as a base film and an antistatic coating layer wherein the antistatic coating layer

contains a conductive polymer, a curable resin, a hydroxyacrylate compound, a

cellulose compound and a photopolymerization initiator.

[18] The individual components of the antistatic coating layer will be explained below.

[19]

[20] Conductive polymer

[21] The conductive polymer is preferably water-soluble polyethylene dioxythiophene

(PEDOT) as a thiophene polymer. More preferably, the conductive polymer is



polyethylene dioxythiophene (PEDOT) having a molecular weight of 150,000 to

2000,000 and doped with polystyrenesulfonate (PSS) as a dopant. Polyethylene

dioxythiophene (PEDOT) tends to be soluble in water and is highly stable to heat,

moisture and UV light. The term 'PEDOT' as used herein means one doped with PSS.

[22] The PEDOT is present in an amount of 0.001 to 20% by weight and preferably 0.1 to

10% by weight, based on the total weight of all components in the composition for the

formation of the antistatic coating layer (hereinafter, referred to simply as the 'antistatic

coating composition'). The use of the PEDOT in an amount of less than 0.001% by

weight undesirably increases the surface resistivity of the coating layer above 1014 Ω/

π , which corresponds to the lowest conductivity permissible for commercially

available conductive thin films. The use of the PEDOT in an amount of more than 20%

by weight makes the coating layer sufficiently conductive, but increases the thickness

of the coating layer, resulting in poor optical properties in terms of luminance and

color, reduces the adhesion of the coating layer to the triacetyl cellulose base film and

makes it difficult to obtain a uniform thickness of the coating layer.

[23] In the formation of the coating layer, the PEDOT is added in the form of an aqueous

solution. It is preferred to adjust the solid content of the PEDOT aqueous solution to

1.2 to 1.5% by weight in order to maintain the solubility of the PEDOT in water at an

optimal level. For ease of coating, the PEDOT aqueous solution may be dispersed in

high dielectric constant solvents such as water and/or alcohol, which are highly

misdble with the PEDOT aqueous solution.

[24] A representative example of the PEDOT dispersion is Baytron PH, Grade 500

(1.3-1.5 wt% aqueous solution), which is currently commercially available from H.C.

Starck, Germany.

[25]

[26] Curable resin

[27] As the curable resin, there may be used a resin having an acrylate group, for

example, a (meth)acrylate resin of a polyester resin, a polyether resin, an acrylic resin,

a urethane resin, an alkyd resin, a spiroacetal resin, a polybutadiene resin, a polythi-

olpolyene resin or a polyfunctional compound {e.g., a polyhydric alcohol), which has a

relatively low molecular weight.

[28] Specific examples of curable resins suitable for use in the present invention include,

but are not limited to, ethylene glycol diacrylate, neopentyl glycol di(meth)acrylate,

1,6-hexanediol (meth)acrylate, trimethylolpropane tri(meth)acrylate, dipentaerythritol

hexa(meth)acrylate, polyol poly(meth)acxylate, di(meth)acrylate of bisphenol A-

diglycidyl ether, polyester (meth)acrylate, which is obtainable by esterification of a

polyhydric alcohol and a polyhydric carboxylic acid and/or an anhydride thereof and

an acrylic acid, polysiloxane polyacrylate, urethane (meth)acrylate, pentaerythritol



tetramethacrylate, and glycerine trimethacrylate. A fluorinated epoxy acrylate or a flu-

orinated alkoxysilane may also be used as the curable resin, and specific examples

thereof include 2-(ρerfluorodecyl)ethyl methacrylate,

3-perfluorooctyl-2-hydroxypropyl acrylate,

3-(perfluoro-9-methyldecyl)-l,2-epoxypropane, 2,2,2-trifluoroethyl (meth)acrylate,

2,2,2-trifluoromethyl (meth)acrylate and 3,3,3,-trifluoropropyl (meth)acrylate. These

compounds may be used alone or as a mixture of two or more thereof.

[29] The curable resin is preferably present in an amount of 1 to 80% by weight, based on

the total weight of the antistatic coating composition. If the content of the curable resin

is less than 1% by weight, the coating layer is apt to crack. If the content of the curable

resin exceeds 80% by weight, there is the risk that the viscosity of the antistatic coating

composition may increase.

[30]

[31] Hydroxyacrylate compound

[32] The antistatic coating composition comprises at least one hydroxyacrylate compound

to improve the adhesive strength of the coating layer to the resin base film. Specific

examples of the hydroxyacrylate compound include: oligomers, such as

2-hydroxyethyl acrylate oligomers, 2-hydroxypropyl acrylate oligomers, and pen-

taeryfhritol triacrylate oligomers; and monomers, such as 2-hydroxyethyl methacrylate,

hydroxyethyl methacrylate, 2-hydroxypropyl methacrylate, 2-hydroxyethyl acrylate,

2-hydroxypropyl acrylate, Cardura acrylate, Cardura methacrylate, caprolactone

acrylate, caprolactone methacrylate, 2,3-dihydroxypropyl acrylate,

2,3-dihydroxypro ρyl methacrylate, 4-hydroxymethylcyclohexyl methyl acrylate, and

4-hydroxymethylcyclohexyl methyl methacrylate.

[33] The hydroxyacrylate compound is present in an amount of 1 to 60% by weight and

preferably 2 to 15% by weight, based on the total weight of the antistatic coating com¬

position. The use of the acrylate compound in an amount of less than 1% by weight de¬

teriorates the curability of the antistatic coating composition, resulting in a reduction in

the hardness of the coating layer, a non-uniform thickness of the coating layer and poor

adhesion of the coating layer to the resin base film. The use of the acrylate compound

in an amount of more than 60% by weight increases the hardness of the coating layer,

but causes a change in the optical properties of the coating layer due to the increased

thickness and increases the contact angle of the coating layer, resulting in low adhesive

strength between the coating layer and the pressure-sensitive adhesive layer.

[34]

[35] Cellulose compound

[36] The cellulose compound is useful in forming a rigid coating on a film or a plastic

support due to its good heat resistance and coatability. Specific examples of heat-



resistant cellulose derivatives include esterification products of cellulose, such as

cellulose acetate butyrate (CAB), cellulose acetate propionate (CAP) and cellulose

acetate (CA). Such cellulose derivatives are easy to synthesize and have the ability to

form a coating on a film or a plastic support due to the presence of ester groups in the

molecule.

[37] Cellulose acetate butyrate (CAB), cellulose acetate propionate (CAP) or a mixture

thereof is preferably used to improve the adhesive strength of the coating layer to the

triacetyl cellulose film and improve the coatability and heat resistance of the antistatic

coating composition.

[38] The dissolution characteristics of cellulose acetate butyrate (CAB) in the UV-curable

resin or at least one solvent of the antistatic coating composition vary depending on the

contents of acetyl and butyl groups in the structure of the CAB. The content of acetyl

groups in the CAB is between 1 and 80% by weight and preferably between 2 and 30%

by weight. The content of butyl groups in the CAB is between 10 and 90% by weight

and preferably between 20 and 60% by weight.

[39] The dissolution characteristics of cellulose acetate propionate (CAP) in the curable

resin or at least one solvent of the antistatic coating composition also vary depending

on the contents of acetyl and propionyl groups in the structure of the CAP. The content

of acetyl groups in the CAP is between 0.5 and 5% by weight and preferably between

0.6 and 3% by weight. The content of propionyl groups in the CAP is between 30 and

60% by weight and preferably between 40 and 50% by weight.

[40] The cellulose compound is present in an amount of 0.1 to 40% by weight and

preferably 0.5 to 15% by weight, based on the total weight of the antistatic coating

composition. The use of the cellulose compound in an amount of less than 0.1% by

weight may deteriorate the adhesion of the coating layer to the base film and the heat

resistance of the coating layer. Meanwhile, the use of the cellulose compound in an

amount of more than 40% by weight may increase the viscosity of the coating layer,

resulting in poor coatability of the composition and low hardness of the coating layer.

[41]

[42] Photopolvmerization initiator

[43] Any photopolymerization initiators known in the art may be used without limitation

in the antistatic coating composition, and specific examples thereof include, but are not

limited to, acetophenones, benzophenones, such as 1-hydroxycyclohexylphenyl

ketone, Michler's benzoylbenzoate, ct-amyloxime ester and thioxanthones.

[44] The curing agent is preferably used in an amount of 0.1 to 20% by weight, based on

the total weight of the antistatic coating composition. If the content of the photopoly¬

merization initiator is less than 0.1% by weight, no curing reaction occurs or a long

reaction time is needed, which is unsuitable for actual applications, and a sufficient



hardness of the coating layer is not obtained. Meanwhile, if the content of the pho-

topolymerization initiator exceeds 20% by weight, a portion of the photopo ϊy-

merization initiator remains unreacted, resulting in a reduction in the hardness of the

film.

[45]

[46] Other components

[47] The antistatic coating layer may further contain at least one additive selected from

photosensitizers, polymerization inhibitors, leveling agents, wettability improvers, sur¬

factants, plasticizers, UV absorbers, antioxidants, antistatic agents, silane coupling

agents, inorganic fillers and defoaming agents.

[48] The antistatic coating composition is prepared by the following procedure. First, an

alcohol and an ether as solvents are sequentially added to a container having a prede

termined volume, and an aqueous solution of PEDOT as the conductive polymer is

added thereto. The mixture is vigorously stirred at room temperature for about 5 to

about 30 minutes to prepare 'Solution A'. Meanwhile, an alcohol and an ether as

solvents are sequentially added to a container having a predetermined volume, and the

UV curable resin, the hydroxyacrylate compound, the cellulose acetate butyrate (CAB)

or cellulose acetate propionate (CAP) resin, and the photopolymerization initiator are

added thereto. The mixture is vigorously stirred at room temperature for about 5 to

about 30 minutes to prepare 'Solution B'. Solution A and Solution B are mixed together

in an appropriate ratio. The resulting mixture is stirred for 30 minutes to 2 hours to

prepare the final composition for the formation of the antistatic coating layer.

Preferably, the composition may be passed through a filter (1.0-10 microns) to remove

impurities contained therein. It is preferred to carry out the filtration under gravity in

the absence of an external pressure if possible.

[49] The antistatic coating composition is coated on a surface of the resin base film

opposite to a surface to which the polarizer is bonded, i.e. on a surface to which a

pressure-sensitive adhesive is applied, to form the antistatic coating layer. FIG. 1 is a

schematic cross-sectional view of the polarizing film according to the present

invention.

[50] In the polarizing film of the present invention, the resin base film, on which the an¬

tistatic coating composition is coated, serves to protect/support the underlying

polarizer. Suitable materials for the resin base film include cellulose ester, polyester,

polycarbonate, norbornene, polyarylate and polysulfone resins. Of these, triacetyl

cellulose films and biaxially stretched polyester and norbornene resin films are more

desirable in terms of transparency and durability. A triacetyl cellulose film is par¬

ticularly preferred. A polycarbonate film is also preferably used in terms of durability

and mechanical strength. The triacetyl cellulose film may be optionally saponified.



[51] Materials for the polarizer are not particularly limited. For example, the polarizer

may be a film composed of a polyvinyl alcohol resin and urea or a dichroic dye.

Previous processes such as cleaning and drying may be performed to remove im¬

purities from the polarizer. Preferably, a polyvinyl alcohol film is continuously

stretched into the polarizer. Then, the polarizer is bonded to the resin base film.

[52] A preferable thickness of the antistatic coating layer formed on the resin base film is

between 50 and 400 nm. If the coating layer is thinner than 50 nm, the curability of the

composition is deteriorated, making it difficult to obtain a uniform thickness of the

coating layer, and antistatic properties of the coating layer are not satisfactory. If the

coating layer is thicker than 400 nm, the excessive use of the composition is un

economical, the transparency of the coating layer is impaired and the contact angle of

the coating layer is increased, resulting in low adhesive strength of the coating layer to

the pressure-sensitive adhesive layer. Therefore, it is important to limit the thickness of

the coating layer within the range defined above.

[53] A method for the formation of the antistatic coating layer will be explained below.

[54] The antistatic coating composition is applied to the resin base film by a suitable

coating technique such as bar coating, knife coating, gravure coating, microgravure

coating or slot die coating. After the composition is dried to remove the solvent, the

coating is cured by irradiation with UV light in a UV curing system to form the an¬

tistatic coating layer. The UV irradiation is performed using a UV lamp such as a high-

pressure mercury lamp, a metal halide lamp, a xenon lamp or a microwave elec-

trodeless lamp. The wavelength range and the exposure energy of UV light from the

lamp to cure the coating are generally from 300 to 400 nm and 100 to 1,000 mJ/m2, re

spectively.

[55] At this time, the antistatic coating composition is coated on a surface of the resin

base film opposite to a surface to which the polarizer is bonded, i.e. on a surface to

which a pressure-sensitive adhesive is applied.

[56] Generally, high reliability and durability of a polarizing film under various envi

ronmental conditions are accomplished by strong adhesion between a polarizer and

resin films constituting the polarizing film. For better adhesiveness, the surfaces of

triacetyl cellulose films as the resin films are previously saponified with an alkaline

solution, and the polarizer is adhered between the resin films by means of a suitable

adhesive such as a polyvinyl alcohol adhesive. When an antistatic coating composition

is coated on one of the surfaces of the base film to which the polarizer is bonded to

form an antistatic coating layer, the adhesive strength of the antistatic coating layer to

the polyvinyl alcohol adhesive must be taken into consideration. However, currently

available adhesives fail to ensure sufficient adhesive strength to the antistatic coating

layer. Weak adhesive strength between the antistatic coating layer and the adhesive



causes peeling of the polarizer from the resin film during rework testing or use of the

polarizing film in LCD manufacturing processes. According to the present invention,

such problems are solved by coating the antistatic coating composition on the surface

of the resin film to which the pressure-sensitive adhesive is applied.

[57] Hereinafter, the present invention will be explained in more detail with reference to

the following examples. However, these examples are given for the purpose of il

lustration and are not intended to limit the present invention.

[58]

[59] EXAMPLES

[60] <Example 1>

[61] 5g of a dispersion of polyethylene dioxytbiophene (Baytron PH, Starck) was

dispersed in 40g of a solution of ethanol and ethoxyethanol (1:1) for 10 minutes to

prepare 'Solution A1. 3.2g of dipentaerythritol hexaacrylate (DPHA), 0.5g of hy-

droxyethyl methacrylate (HEMA), 0.6g of cellulose acetate butyrate and 0.7g of

Irgacure 184 (Ciba-Geigy) as a polymerization initiator were dispersed in 5Og of a

solution of ethanol and ethoxyethanol (1:1) for 10 minutes to prepare 'Solution B'.

[62] Solution A was mixed with Solution B and stirred for 30 minutes to prepare an an

tistatic coating composition. A triacetyl cellulose film was saponified with a 15 wt%

aqueous NaOH solution at 400C for 40 seconds, sufficiently cleaned, and dried. The

composition was coated on the triacetyl cellulose film using a #4 bar coater, dried at

8O0C for 2 minutes, and cured by irradiation with UV light having an exposure energy

of 500 mJ/cm 2 to form a film. The film was measured for surface resistivity, cross-cut,

transmittance, haze and contact angle in accordance with the JIS standards. The results

are shown in Table 1.

[63] A rubbing test was conducted on the film using a clean room wiper (25Og, 5 recip¬

rocations). An antistatically treated triacetyl cellulose film was used to produce a po¬

larizing film, and then a pressure-sensitive adhesive (PSA) was applied to the po

larizing film. A rework test of the polarizing film was conducted on bare LCD glass.

The results are shown in Table 1.

[64]

[65] Rework test

[66] After the antistatic composition was coated on one surface of a triacetyl cellulose

film, a polarizer was laminated on the other surface of the triacetyl cellulose film to

produce a polarizing film. Thereafter, an acrylic pressure-sensitive adhesive was

applied to a thickness of about 25/m and a release film was laminated thereon. The

laminate was aged under constant temperature (23 ± 2°C) and humidity (55 ±5%)

conditions for about 7 days. The release film was removed from the laminate, and the

resulting structure was attached to bare LCD glass under a constant load. The specimen



was aged at 400C for about 72 hours and left standing at room temperature for one

hour. After the film was peeled from the bare glass, the amount of the pressure-

sensitive adhesive remaining on the glass was observed and the results are graded

according to the following criteria:

[67] Pass: no pressure-sensitive adhesive was left on the glass

[68] NG: a small portion of the pressure-sensitive adhesive was left on the glass

[69]

[70] <Example 2>

[71] The procedure of Example 1 was repeated except that cellulose acetate propionate

(CAP) was used instead of the cellulose acetate butyrate (CAB).

[72]

[73] <Comparative Example 1>

[74] The procedure of Example 1 was repeated except that 4.3g of dipentaerythritol hex-

aacrylate (DPHA) was used in place of the hydxoxyethyl methacrylate (HEMA) and

the cellulose acetate butyrate (CAB).

[75] TABLE l

[76]

[77] As can be seen from the results in Table 1, the antistatic coating layer showed good

adhesive strength to the resin base film and the pressure-sensitive adhesive (PSA) layer

in each of the polarizing films of Examples 1 and 2 due to the presence of the hydroxy-

acrylate compound and the cellulose compound, whereas the antistatic coating layer

showed poor adhesive strength to the resin base film and the pressure-sensitive

adhesive (PSA) layer in the polarizing film of Comparative Example 1.



Claims
[1] A polarizing film comprising a polarizer, a resin film as a base film and an an¬

tistatic coating layer wherein the antistatic coating layer contains a conductive

polymer, a curable resin, a hydroxyacrylate compound, a cellulose compound

and a photopolymerization initiator.

[2] The polarizing film of claim 1, wherein the antistatic coating layer contains

0.001 to 20% by weight of the conductive polymer, 1 to 80% by weight of the

curable resin, 1 to 60% by weight of the hydroxyacrylate compound, 0.1 to 40%

by weight of the cellulose compound, and 0.1 to 20% by weight of the pho¬

topolymerization initiator.

[3] The polarizing film of claim 1, wherein the conductive polymer is polyethylene

dioxythiophene (PEDOT) doped with polystyrenesulfonate (PSS).

[4] The polarizing film of claim 1, wherein the hydroxyacrylate compound is

selected from the group consisting of: oligomers, including 2-hydroxyethyl

acrylate oligomers, 2-hydroxypropyl acrylate oligomers, and pentaerythritol tri-

acrylate oligomers; and monomers, including 2-hydroxyethyl methacrylate, hy

droxyethyl methacrylate, 2-hydroxypro ρyl methacrylate, 2-hydroxyethyl

acrylate, 2-hydroxypropyl acrylate, Cardura acrylate, Cardura methacrylate,

caprolactone acrylate, caprolactone methacrylate, 2,3-dihydroxypropyl acrylate,

2,3-dihydroxypropyl methacrylate, 4-hydroxymethylcyclohexyl methyl acrylate,

and 4-hydroxymethylcyclohexyl methyl methacrylate.

[5] The polarizing film of claim 1, wherein the cellulose compound is cellulose

acetate butyrate (CAB), cellulose acetate propionate (CAP) or a mixture thereof.

[6] The polarizing film of claim 1, wherein the photopolymerization initiator is

selected from the group consisting of acetophenones, benzophenones, Michler's

benzoylbenzoate, α-amyloxime ester, thioxanthones, and mixtures thereof.

[7] The polarizing film of claim 1, wherein the antistatic coating layer is formed on a

surface of the resin film opposite to a surface to which the polarizer is bonded, Le

. on a surface of the resin film to which a pressure-sensitive adhesive is applied.

[8] The polarizing film of claim 1, wherein the antistatic coating layer has a

thickness between 50 and 400 nm.
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