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MO STURE- REACTI VE COMPOSI TIONS Field of the Invention The present
invention relates to a transparent, flexible noisture-reactive conposition
and an organi c el ectrol um nescent (EL) elenment in which the conposition is
arranged as a noi sture-trappi ng agent. Background An organic EL el enent
utilizes electroltuninescence of an organic material and is formed by
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by noi st uPESMEE-EARPIE 38RKi ch penetrates into the el enent. Luni nescent
properties may al so be deteriorated by peeling at an interface of the
organic EL el enent. Peeling may be caused by oxygen and nvoisture, or by heat
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WO 2006/ 093702PCT/ US2006/ 005860 Mis selected fromthe group
consisting of a nultivalent netal atom B, and P=0. Preferably, Mis
|ndependen&log o5& 'k?%tzed fromthe group consisting of A, BCT/TK2006/M58& , and
nor e prefera% or Ti. Xis a hydrogen atom a substltuted or
nonsubstituted al kyl, al kenyl or al koxy 5group. Useful alkyl groups conprise
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trioctylalum num can be synthesized by 30reacting a netal halide with a
Gignard reagent, or the |ike procedure. Moreover, for exanple, when an
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Mor eover, e nolsture-reactive polysiloxane Is used 1 n an organic EL
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2006!/®93702PCT/ US2006/ 005860 The noi sture reactive conposition
di scl osed herein may contain an umeast ed netal conmpound in addition to the
above silicone conpound. The proport PSIRHYt erms of

.; Disclosed herein is a moisture-reactive composition comprising a moisture-reactive
polysiloxane comprising a main chain and one or more side chains, wherein the main
chain and/or the one or more side chains comprises a group represented by the formula:

15 -MXmYn ;
and wherein M is selected from the group consisting of a multivalent metal atom, B, and
P=0; X is a hydrogen atom, a substituted or nonsubstituted alkyl, alkenyl or alkoxy group;
Y is a substituted or nonsubstituted alkoxy, siloxy, carboxyl, or diketolate group; m is

from 1 to 3; and n is from 0 to 2.
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Brief Description of the Drawings
Fig. 1 is a schematic cross-sectional view of an exemplary organic EL element.
Fig. 2 is a schematic cross-sectional view of an exemplary organic EL element.
Fig. 3 1s a schematic cross-sectional view of an exemplary organic EL element.
25

Detailed Description
As described above, the moisture-reactive polysiloxane comprising a main chain
and one or more side chains may be represented by the formula:
-MXnYy .



5 mass of the metal conpound to the silicone conmpound is desirably from -
1,000:1 or less. Wien the proportion is larger than 1,000:1, the noisture
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or nore side chains, wherein the main chain and/or the one or nore side
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represented by the formula: 25-MXn¥n; and wherein: Mis selected fromthe
grod consi st i Rgs srdenendanily ¢ ydmeemulon a substiuted oripasybsttuted ingaromy dr ogen

atom a supsti.tu 0 tituted a enyl .or.  al roup; Yis a
substit ut ggcyc?:llc ﬁ%ﬁg?fb “feiql&ﬁ]gléég‘ a 1?8?3{0“%} Fyoé(%cé%:@%%?ﬁl O,r aé&y%%ﬂtg?g ate group;
mis froml1lto 3; and nis fromO to 2. 30 WD 2006/ 093702PCT/ US2006/ 005860
Exanple A Materials The follow ng polyners were used: 5Polymer 1: GE Toshi ba
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seal ed Pol ymer 2: GE Toshiba Silicones Co., Ltd., YE3802, viscosity of

80, 000 m2/s, OH group term nals seal ed Pol ymer 3: GE Toshi ba
Silicones Co., Ltd., YE3897, Gum OH group termnals 10seal ed Pol ynmer 4:
Azmax Co., Ltd., DM5-S12, viscosity of 30 mmR2/s, OH group term nals seal ed



Pol ymer 5: Azmax Co., Ltd., DV5-S31, viscosity of 1,000 nmm2/s, OH group
term nal s seal ed - 15Pol ymer 6: GE Toshiba Silicones Co., Ltd., TSF451 1M

vi scosity @fo &Re0BG2mR2/ s Polymer 7: GE Toshi ba Silicone®CTAIS2006t085860 TSF451
100M vi scosity of 1,000,000 nm 2/s Polymer 8: CGE Toshiba Silicones Co.,
.Ltd., YF3804, viscosity of 80 nm2/s, OH group term nals seal ed 20Pol yner 9:
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Table 1 ] |

Me Me

An alkylmetal compound MX, such as trioctylaluminum, can be synthesized by
30 reacting a metal halide with a Grignard reagent, or the like procedure. Moreover, for

example, when an alkylaluminum compound is to be synthesized, it can be synthesized by
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reacting triisobutylaluminum with an olefin. Examples of commercially available
alkylaluminum compounds (from Tosch Finechem Corporation or Nippon Aluminum
Alkyls, Ltd.) include: trimethylaluminum, triethylaluminum, tripropylaluminum,
tributylaluminum, trihexylaluminum, trioctylaluminum, diisobutylaluminum hydride and
diethylaluminum ethoxide.

An alkoxymetal compound can be synthesized by a procedure by reacting a metal
halide with a metal alkoxide, or a procedure by reacting an alkylmetal compound as
mentioned above with oxygen or an alcohol.

A metal compound having Y can be synthesized by adding an alcohol, a silanol and
a carboxylic acid, and the like, to the alkylmetal compound or alkoxymetal compound
obtained by the above procedure.

The moisture-reactive polysiloxane thus produced by the above procedure traps a

water molecule by chemically reacting with moisture, as shown by the following formula:

S5
Me Me CyH,, Me 2 3 Me
| H,0 l I crosslinking i || |
| | | l
Me Me Me Me

Group X bonded to metal is then released. Because group X (X is an octyl group in the
formula) is inactive, it does not corrode electrodes, etc., within the EL element. Moreover,
when the moisture-reactive polysiloxane is used in an organic EL element, group X having
a large number of carbon atoms is preferably used because a volatile component formed by
the reaction with moisture would otherwise influence the element,

Furthermore, when X is an alkyl group, the compound reacts with not only
moisture but also oxygen. As a result, the compound can also be used as an oxygen-

trapping agent. The reaction proceeds as shown by the following formula:

Me He CB H1 7 e OGB H‘ 7
I o | | |

—Si0AI(C,H,,), —> —Si0AI00GH , +  —> —SiOAIOC,H,,

| l |

Me Me Me
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The moisture reactive composition disclosed herein may contain an unreacted
metal compound in addition to the above silicone compound. The proportion in terms of
mass of the metal compound to the silicone compound is desirably from 1,000:1 or less.
When the proportion is larger than 1,000:1, the moisture reactive composition sometimes
has no sufficient strength as a film, or phase separation may take place after absorption of
moisture, which may reduce transparency of the film.

Moreover, the moisture reactive composition may also contain a polysiloxane
containing no silanol group and a filler in addition to the above silicone compound, in
order to adjust the physical properties of the cured material and the viscosity of the
noncured material. The polysiloxane containing no silanol group may be a polysiloxane
having a hydrogen atom; a substituted or nonsubstituted alkyl, allyl or aryl group; or a
copolymer of the polysiloxane. Specifically, polydimethylsiloxane, polydiphenylsiloxane,
polymethylphenylsiloxane, and the like, can be employed. The filler is preferably
inorganic and has a hydroxyl group capable of reacting with the above metal compound.
Examples of the filler include metal oxides such as silica, titanium oxide, zinc oxide,
aluminum oxide and zirconium oxide; nitrides such as boron nitride and aluminum nitride;
clays such as montmorillonite; and carbon black.

The moisture reactive composition may comprise particles having any particle size
as long as transparency is not impaired, and is generally from ! to 1,000 nm.

As described above, the moisture reactive composition can be used as a moisture-
trapping agent for an organic EL element. In particular, the organic EL element may
comprise a laminate comprising: a pair of mutually opposing electrodes, and an organic
luminescent material layer comprising an organic material, the organic luminescent
material layer disposed between the pair of mutually opposing electrodes; a sealing
structure that shields the laminate from the outside air; and a moisture reactive
composition comprising a transparent moisture reactive material, the moisture reactive
composition disposed within the sealing structure,

The moisture reactive composition may be positioned anywhere within the element

because it is fransparent and thus does not shield light. FIG. 1 shows an exemplary
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organic EL element comprising a laminate comprising transparent electrode 3, organic
functional layer 4, and metal cathode electrode 5. The laminate is disposed within &
sealing structure created by substrate 1, sealing cap 2, and adhesive 7. The sealing
structure has a light receiving face side which faces the laminate, upon which moisture
reactive composition 6 may be disposed. Alternatively, moisture reactive composition 6
may be disposed on the outer face of metal cathode electrode 5 which constitutes a
luminescent face side.

FIG. 2 shows an exemplary organic EL element wherein moisture reactive
composition 6 may be simultaneously affixed to the luminescent and light receiving face
sides. FIG. 3 shows another exemplary organic EL element wherein moisture reactive
composition 6 completely covers the laminate.

The organic EL element described above may comprise the transparent moisture
reactive material comprising a moisture-reactive polysiloxane comprising a main chain
and one or more side chains, wherein the main chain and/or the one or more side chains
comprise a group represented by the formula:

-MXn Y, ;
and wherein: M is selected from the group consisting of a multivalent metal atom, B, and
P=0; X is a hydrogen atom, a substituted or nonsubstituted alkyl, alkenyl or alkoxy group;
Y is a substituted or nonsubstituted alkoxy, siloxy, carboxyl, or diketolate group; m is
from 1 t0 3; and n is from 0 to 2.

Also disclosed herein is a hygroscopic laminate film comprising a moisture
reactive material, the transparent moisture reactive material comprising a polysiloxane
comprising a main chain and one or more side chains, wherein the main chain and/or the
one or more side chains comprise a group represented by the formula:

~MXnYa ;
and wherein: M is selected from the group consisting of a multivalent metal atom, B, and
P=0; X is a hydrogen atom, a substituted or nonsubstituted alkyl, alkeny! or alkoxy group;
Y is a substituted or nonsubstituted alkoxy, siloxy, carboxyl, or diketolate group; m is

from 1 to 3; and n is from 0 to 2.
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Example A
Materialg
The following polymers were used:
5 Polymer 1: GE Toshiba Silicones Co., Ltd., YF3807, viscosity of 20,000 mut/s, OH

group terminals sealed
Polymer 2: GE Toshiba Silicones Co., Ltd., YF3802, viscosity of 80,000 mr/s, OH
group terminals sealed
Polymer 3: GE Toshiba Silicones Co., Ltd., YF3897, Gum, OH group terminals
10 sealed
Polymer 4: Azmax Co., Ltd., DMS-812, viscosity of 30 mm?/s, OH group terminals
g sealed
Polymer 5: Azmax Co., Ltd., DMS-831, viscosity of 1,000 mm?s, OH group
terminals sealed
15 Polymer 6: GE Toshiba Silicones Co., Ltd., TSF451 1M viscosity of 10,000 mm%/s
Polymer 7: GE Toshiba Silicones Co., Ltd., TSF451 100M viscosity of 1,000,000
mm®/s
Polymer 8: GE Toshiba Silicones Co., Ltd., YF3804, viscosity of 80 mm’/s, OH
group terminals sealed
20 Polymer 9: Azmax Co., Ltd., FMS-9921, viscosity of 40-150 mm?/s, OH group

terminals sealed

The following compounds were used:
Compound 1: trioctylaluminum, Sigma Aldrich Co., Ltd.
25 Compound 2: Chelope EP-12, aluminum diisopropoxyacetylacetonate, Hope
Chemical Co., Ltd.
Compound 3: Liquid Oliepe AOQ, aluminum oxide octylate, Hope Chemical Co.,
Ltd.
Compound 4: Aerosil® RY 200, silica filler, Japan Aerosil Co., Lid.
30 Compound 5: tri(2-octyldodecyloxy)aluminum (synthesis described below)

Compound 6: tri{polydimethylsiloxaneoxy)aluminum (synthesis described below)

.
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‘Compound 7: tri(polypropylene glycol monobutyletheroxy)aluminum (synthesis
described below)

Compound 8: triethyl borate, Sigma Aldrich Co., Ltd.

Compound 9: Orgatix TA-30, tetra(2-ethylhexy!) titanate, Matsumoto Trading Co.,
Ltd.

Compound 10: Orgatix ZB-320, zirconium tributoxystearate, Matsumoto Trading
Co., Ltd.

Synthests of Compound § (tri(2-octyldodecyloxy)aluminum)

A toluene solution containing 25% of triisopropylaluminum (manufactured by
Sigma Aldrich Co., Ltd.) was placed with a syringe in an amount of 20 g in a 200-m!
Schlenk tube having been purged with nitrogen. Moreover, 20.5 g of 2-octyldodecanyl
alcohol (Kalcol® 200GD, manufactured by Kao Corporation) was gradually added to the
toluene solution. Heat generation and bubbling of butane were obtained, and a colorless
transparent solution was observed. The product was not taken out, and the solution was

used for preparing a moisture-reactive composition without further processing.

Synthesis of Compound 6 (tri(polydimethylsiloxaneoxy)aluminum)

The procedure in the synthesis of Compound 5 was repeated except that 16 g of a
25% toluene solution of triisopropylaluminum (manufactured by Sigma Aldrich Co., Ltd.)
and 5.0 g of an alcohol having a polydimethylsiloxane skeleton (Silaplaine FM0411,

manufactured by Chisso Corporation) were used to give a colorless transparent solution.

Synthesis of Compound 7 (tri(propylene glycol monobutyl etheroxy)aluminum)

The procedure in the synthesis of Compound 5 was repeated except that 20 g of a
25% toluene solution of triisopropylaluminum (manufactured by Sigma Aldrich Co., Ltd.)
and 2.0 g of polypropylene glycol monobutyl ether (manufactured by Sigma Aldrich Co.,

Ltd.) were used to give a colorless transparent solution.
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Example 1
A polydimethylsiloxane (YT3807, manufactured by GE Toshiba Silicones Co.,

Ltd.) having a silanol group at both terminals was added in an amount of 4.0 g to a hexane
solution of 4.0 g of trioctylaluminum (manufactured by Sigma Aldrich Co,, Ltd.) in a 20-

5 ml screw fube, and the contents were drastically stirred to give a solution composition.

Examples 2 to 17

Solution compositions were obtained using materials as shown in Tables T and 2
and in the same manner as in Example 1. In‘addition, a fluorine type solvent (3M™
10 Novec™ HFE-7200, manufactured by Sumitomo 3M, Ltd.) was used in Example 17.

{ Comparative Examples | to 4

Solution compositions were obtained from materials as shown in Tables 1 and 2

and in the same manner as in Example 1.
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Table 1
Polymer
Example 1 ] 2 | 31 4 ] 5] 6 ] 718109
1 80
2 80
3 80
4 20
5 80
6 45 45
7 80
8 50
9 50 25
10 40
11 20
12 20
13 80
14 20
15 20
16 10
17 10
Comparative 1
Comparative 2
Comparative 3 80
Comparative 4 50
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Table 2
Example Compound
1 2 3 4 5 6 7 8 9 10
1 20
2 20
3 20
4 80
5 20
6 10
7 20
8 50
9 20 5
10 80
11 80
12 80
13 20
14 30
15 30
16 74
17 00
Comp. } 100
Comp. 2 100
Comp, 3 20
Comp. 4 50

Measurement of Hygroscopicity

One of the solution compositions mentioned above was placed in a commercially

available polypropylene-made tray, 100 mm (inner diameter) x 70 mm, in an amount of 1

g (as solid after drying), and the solvent was distilled off under reduced pressure. The

sample thus obtained on the tray was placed in a glass bottle having a volume of 420 mi

together with the tray, and the bottle was immediately closed with a metal-made cap on

which a temperature and humidity meter (trade name of 605-H1, manufactured by Testo

Co., Ltd.) was mounted. The time required until the relative humidity (RH) within the

bottle lowered by 10% and the RH after 12 hours were measured. The room temperature

was 25°C. Table 3 shows the measurement results,
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Measurement of Permeability

The permeability of samples was measured with Spectrophotometer U 4000 (trade
name, manufactured by Hitachi Ltd.). A sample for the measurement was prepared by
coating a commercially available poly(ethylene terephthalate) (PET) film (Lumirror® T
60, 50 um thick, manufactured by Toray Industries, Inc.) with one of the above solution
compositions in a nitrogen atmosphere using a knife coater. The film thickness after
drying was 50 pm, A sample, 30 mm x 40 mm, was cut out of the film thus obtained, and
allowed to stand for 3 days in the air at 25°C and a relative humidity of 50% to be
adequately cured. In the analysis, the PET film was used as a baseline. Table 3 shows the

transparency in the wavelength region of 400 to 800 nm.

Measurement of Flexibility

The film used above was bent along an iron bar (R = 10 mm) and was visually
observed. The number of bendings required to crack each of the films is tabulated in

Table 3. A maximum of 10 bendings was carried out.

14~
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Table 3
Example| Timeuntil RH | RHafter 12 | Transparency | Number of
lowered by 10% hours bending
{min)
1 4 | <1% 08% >10
2 4 <1% 97% >10
3 3 <1% , 98% >10
4 2 2% 98% >10
3 4 <1% 98% >10
6 5 <1% 98% >10
7 10 3% 95% >10
8 5 4% 96% >10
9 5 1.5% 90% >10
10 g <1% R TR
11 6 <1% 91% >10
12 12 4% 90% >10
13 4 2% 95% >10
FM 5 2% 94% >10
15 6 2% 92% >10
16 8 <1% 95% >10
17 8 <1% 95% >10
Comp. 1 5 <1% Crack Broken by
formation | one bending
Comp. 2 3 <1% Crack Broken by
formation | one bending
Comp. 3 - 5% Chalked |  >10
Comp. 4 - 5% Chalked >10

The following are evident from the results shown in Table 3. The compositions in
Examples 1 to 17 are adequately moisture reactive, and can be used as moisture-trapping
agents. Moreover, films formed out of the compositions have sufficient flexibility and
transparency in the visible light region. On the other hand, the compositions in
Comparative Examples 1 and 2 are very brittle after absorbing moisture, and are hardly
bent. Moreover, although the compositions are transparent directly after applying the
compositions, they are chalked 12 hours after leaving them. The compositions in
Comparative Examples 3 and 4 show poor transparency, and are in a liquid state because

they are not cured even when they absorbed moisture.
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Example B
Example 18

FIG. 1 shows an organic EL element that was prepared as follows. A glass
substrate was used as the substrate 1, and a glass substrate with an indium tin oxide (ITO)
film (manufactured by Sanyo Vacuum Industries Co., Ltd,, ITO film thicknessof 150 nm,
sheet resistance < 14 ohm/sq, glass thickness of 0.7 mm, dimension of 40 mm x 40 mm)
was patterned by photolithography to form an ITO electrode pattern as the electrode 3.
The substrate was surface cleaned by solvent cleaning, and the organic functional layer 4
and the metal electrode layer 5 were formed on the ITO electrode 3 by vacuum deposition.
The vacuum deposition rate and the thickness of the vacuum deposition layer were
monitored with a film thickness sensor (trade name of [C6000, manufactured by Infinicon
Systems). The background pressure of the vacuum bath was about 1 x 10 torr.

The organic functional layer 4 was formed out of three types of organic low
molecular weight materials shown below, and the total film thickness was 130 nm. First, a
copper phthalocyanine (CuPc) layer 15 nm thick was formed on the ITO electrode 3 by
vapor deposition as a hole injection layer. A bis[N-(1-naphthyl)-N-phenyl]benzidine
(NPD) layer 55 nm thick was then formed on the CuPc layer by vapor deposition as a hole
transport layer. A tris(8-hydroxyquinolinato)aluminum (1IT)-(Alqg3) layer 60 nm thick was
then formed on the NPD layer by vapor deposition as an electron transport and emission
layer. The vapor deposition rate of all the materials was about 3 A/sec. All these organic
materials were manufactured by Nippon Steel Chemical Co., Ltd.

The metal electrode layer 5 was formed on the Alg3 layer by vacuum vapor
deposition. The metal electrode layer 5 was formed out of the two types of inorganic
materials explained below, and the total layer thickness was 101 nm, First, a lithium
fluoride (purity of 99.99%, manufactured by Furuuchi Chemical Corporation) layer 1 nm
thick was formed by vapor deposition as an electron injection layer. An 'aluminum (purity
of 99.99%, manufactured by Kojundo Kasei K.K.) layer 100 nm thick was then formed on
the lithium fluoride layer as an electrode metal. The vapor deposition rate of lithium
fluoride was about 0.3 A/sec, and that of aluminum was about 5 A/sec.

Next, the interior of the recessed portion of the sealing cap 2 (made of glass,

having an outside dimension of 40 mm x 40 mm and a thickness of 3 mm, the interior of

-16-
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out in the air from the inert atmosphere. The ITO electrode 3 was used as an anode, and

15 the metal electrode 5 was used as a cathode; the organic EL element was observed with an
optical microscope (trade name of BX60, manufactured by Olympus Corporation)
connected to a CCD camera while a DC voltage of about 9 V was being applied to the
electrodes, and the proportion of the initial nonluminescent area to the luminescent portion
was calculated from the luminescent photograph image of the organic EL element taken,

20 No nonluminescent portion was observed in the organic EL element of Example 18,

Next, the organic EL element was stored in the air at 25°C and a relative humidity
of 50% for 3,600 hours, and the proportion of a nonluminescent area was calculated by the
same procedure as in the calculation of an initial nonluminescent area. The huminescent
area of the organic EL element in Example 18 after storing for 3,600 hours was identical to

25 the initial lJuminescent area, and the increasing rate of a nonluminescent area was 0%. The
results show that the composition of Example 1 effectively traps moisture and oxygen that

would otherwise penetrate into the organic EL element.

Comparative Example 5

30 An organic EL element was prepared in the same manner as in Example 18 except

that the composition of Example 1 was not used. The initial luminescent area of the
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organic EL element was measured by the same procedure as in Example 18. The
proportion of the initial nonluminescent area in the organic EL element in Comparative
Example 5 was 3.1%. That is, the organic EL element was deteriorated immediately after
sealing. The organic El element was then stored in the air at 25°C and a relative humidity

5 of 50% for 3,600 hours, and the proportion of a nonluminescent portion after storing was
calculated by the same procedure as in Example 18. The proportion of the nonluminescent
area in the organic EL element of Comparative Example 5 after storing for 3,600 hours
was 91.3%. The increasing rate of the nonluminescent area was as very high as 295%.
The results show that moisture and oxygen penetrated into the sealing cap through the

10 sealing adhesive 7 to deteriorate the organic EL element.

Comparative Example 6

An organic El element was prepared in the same manner as in Example 18 except

that BaO (particulate, purity of 99.9%, manufactured by Furuuchi Chemical Corporation)

15 was used instead of the composition of Example 1. BaQ particles were adequately ground
in a mortar, and the resultant particles were fixed to the recessed portion of the sealing cap
2 with a double-coated tape (trade name of ST 415, manufactured by Sumitomo 3M Ltd,).
The initial luminescent area of the organic EL element was measured by the same
procedure as in Example 18. The proportion of the initial nonluminescent area in the

20 organic EL element in Comparative Example 6 was 0.1%. The organic El element was
stored in the air at 25°C and a relative humidity of 50% for 3,600 hours, and the proportion
of a nonluminescent portion after storing was calculated by the same procedure as in
Example 18. The proportion of the nonluminescent area in the organic EL element of
Comparative Example 6 after storing for 3,600 hours was 0.1%. The increasing rate of the

25 nonluminescent area was 0%, which was the same as that in Example 18.

Comparative Example 7

An organic EL element was prepared in the same manner as in Example 18 except
that aluminum oxide octylate (AOQ) (trade name of Liquid Oliepe AOO, manufactured by
30 Hope Chemical Co., Ltd.} was used instead of the composition of Example 1. The

recessed internal portion of the sealing cap 2 was coated with a solution containing 48% by
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weight of AOO in an inert atmosphere of a nitrogen gas from which moisture and oxygen
were removed as much as possible, and dried. The AOO film was about 0.5 mm thick
after drying, The initial luminescent area of the organic EL element was measured by the
same procedure as in Example 18. The proportion of the initial nonluminescent area in the
5 organic EL element in Comparative Example 7 was 0.4%. The organic El element was
then stored in the air at 25°C and a relative humidity of 50% for 3,600 hours, and the
proportion of a nonluminescent portion after storing was calculated by the same procedure
as in Example 18. The proportion of the nonluminescent area in the organic EL element of
Comparative Example 7 after storing for 3,600 hours was 6.5%. The increasing rate of the

10 nonluminescent area was 163%, which was larger than that in Example 18.
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o e r olhes S Hard 8515500 ety RS s I R B PR Sony

to forman | TO etleatddesle pattern as the electrode 3. The substrate

was surface cl eaned by so] vent cleaning, and _the organic_ functional
layer 4 and FHEIRESERCBES t_rsfa}akéis (i minBtadeie trearily ¥hathe | TO

el ectrode 3 Qy,yaGRYRHASPOShSdsBbn dPINR Wity HDEaROSHLLER, fahfidRd
the thickness of the vacuum deposition |ayer were nonitored wth a
filmthickness seagore compatieomenneproing A08060e-Trastufcpotysiledny yomprising

I nfinicon Syste . The. backar oun Lessur f the vacuum.bat S
about 1 x 107 ¢ o Peintging R AP B PR RRARS, Rt SV BEH PRI RE B o
three types of oo6gadtingort eide BldigCiongpiisve ictlup répéehicabs tdshfonhulkel ow,
and the total filmthickness was 130 nm First, a 15copper

pht hal ocyani ne (CuPc) layer 15 rimthick was fornmed on the I TO

el ectrode 3 byxvapor deposition as a hole injection layer. A

bi s[ N- (1- napht hy"l ) - N-phenyl | benzi dine (NPD) |ayer 55 rimthick was
then formed énd where@uPc | ayer by vapor deposition as a hole transport
| ayer. A tris(8- r.ax ENoli 1-n L] 1 I nm
thick was then fg%?ré e%%y{rﬁlg dﬁg%toﬁ%%#gglﬁger?aép}glrdt%%%@sﬁ%%loaﬁ&g’gé’aan8

el ectron transport damd;em ssion 20l ayer. The vapor deposition rate of

all the material s .was about 3 A/sec, Al these organi erials were
Tnuf act ur ed by Niibip B SPSEAOTY{h ar e or jargubstttied allpf Hay G

el ectrode layer 5 wagkdx@ighd®sh, on the Al g3 |ayer by vacuum vapor
deposition. The netal electrode |ayer 5 was forned out of the two
types of i norganids agubstiuiddor agpiubbtitedd Blkbaywsilesitl carhexyl .o dlikefcdgier

t hi ckness was 101 riﬁ;,% -irst, a lithium25fluoride (purity of 99.99%
manuf act ured by FurudlUchr Chemi cal Corporation) layer 1 rimthick was
formed by vapor depéeitl ©rB;asd an el ectron injection |ayer. An

al um num (purity_of. 99 99%:9 manuf act ured by Kojundo Kasei K. K.) |ayer
100 nm t hi ck was™tHEW P& fred on the Iithiumfluoride |ayer as an

el ectrode netal. The vapor deposition rate of lithiumfluoride was
about 0.3 A/sec, and that of al um numwas about 5 A/sec. 30Next, the
interior of tIheormeisddedemarof ehainf, hpscatisgFiryrire spmprigimgabgist gl ass,

havi ng a i i-an _of.: 14 ' f.3
the 1t orFat s Mg RSl eE 59 Ak B Wbhe By Enan ke »Feainhe floistl™
porti on headting camplbsitemsis dispakd 4¢jacam thedi@ghmmevavidg facdeigdbh of 1.5 nm)
was coated with a solution containing 62.5% by weight of the
conposition of Exanple I, in an inert atnosphere of a nitrogen gas

from whi ch noi sture and oxygen were renoved as much as possible, and
dried. A transparent filmof the noisture-reactive conposition 5about
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20No nonl um nescent portion was observed in the organic EL el enent of
Exanpl e 18. Next, the organic EL el enent was stored in the air
at 25C and a relative humdity of 50%for 3,600 hours, and the
proportion of a nonlum nescent area was cal cul ated by the sane
procedure as in the calculation of an initial nonlum nescent area.
The | um nescent area of the organic EL elenent in Exanple 18 after
storing for 3,600 hours was identical to 25 the initial |um nescent

area, and, t hg.i jyn f: i .0% The
esul to Show EROTFRE debBlt Hhuf | O UTRE TR Il 0 BB e

noi st ur e daettodosygarprisdsan omeu luniotdeentviaesiqradaia lammatentuod wheeianlani ¢
EL el enent.. Conparati ve Exanple. 5 OAn organi c. EL el enment was

o epar oq ToisHiFOCaA T cHaRTEOLS disfoses atredt 48 Tuingise Atk ohe
conposition of Exanple 1 was not used. The initial |umnescent area
of the WD 20061093702PCT/ US2006/ 005860 organi c _EL el enent was
neasur ed by {The orsapss iy Jementof claim il nW@é'@ﬁﬁ? & apglkyrgoup eppitindhtat0
the ini ticﬂboﬁ%’fﬁ ninescent area in the organic EL elenent in
Comparative anple 5 was 3.1% That is, the organic EL el enent was
deteriorated immediately after sealing. The organic El el enent was

then stored L@ t he ai %t 25tC alnd ar | ative hum dity 5of 50%fgr
3,600 houts, ﬁar%aﬁ%g%r BOPEiC R8P Lo RSRPahiSARSEORY SIP8P CPBRIHRS &
st ori ng wasocaltouladreel by the sanme procedure as in Exanple 18. The
proportion of the nonlum nescent area in the organic EL el enent of
Conparative Exanple 5 after storing for 3,600 hours was 91.3% The
i ncreasi ng a4 offankcie DEALMTrBRRE §NIhAERNIRSs Qﬁlefﬁgw e nae?hog{g5%
The results show Rat nol sture and oxygen penetrate |%to the sealing
cap t hr ougbup, héulds eatupnghagheyigvap/a tycldekglokpgaup, anetydegagrow, EL-

el enent . ﬁﬁmﬁ)ar?ti ve Exaﬁgl? 6 Ar] organi ¢ El .ﬂ,?ement was
prepar ed T HRESY O Rah 8P RY FAPER SpIEIEOW APFSHIOAY 2BY® ¢

(par ti cul @tytoxypttbud, ¥in &os@@yRYy orfoapUiristboi@oBYyerbul, dbblestéberpoap, a

Cor poration) 15was used instead of the conposition of Exanple 1. |3a0
parti cl esPoperyaliyisns mearalkd cHeEOTM 052 Rppayalkyvigng nanealkelgihergyt group.
particles were fixed to the recessed portion of the sealing cap 2

Wi th a doubl e-coated tape (trade nane of ST 415, manufactured by

Sumi t ono BM [thd oyganitHd- élminentall claumil nebaentthamemtugd readieyegpgandigorEL

el ement wag MeAsUSLiBY, LG, 8T8 HLOFedUre. as, | iHorEXn"%éTgBeer \]\'rﬁéreiylﬁi
proporti ohn of ?Snepl%llf)l A1° NORP Ut hESc et PaTea i M eHe or ganrc

el ement iiRo/Gamip &tlad is vendedarfiesa MitrvdSa Olat%r cdiden dlagiani ¢ El el ement was
stored in the air at 25C and a relative humdity of 50% for 3,600
hours, and the proportion of a nonlum nescent portion after storing
was cal cud at edriyor e BRAMRnRnP6LAWNE 1 29hdrBin XA BRSOt Bn TR PRAAdsON
of the nonlum nescent area in the organic EL el enment of Conparative
Exanpl e chasingerpagticds $irgyfréworl 18 1800 nhours was 0. 1% The increasing rate
of the 25nonl urni nescent area was 0% which was the sane as that in
Exanpl e 18. Conparative Exanple 7 An organic EL el enent was
prepared 9.n tlhe osane BEinedaaentas ciaim Exahgtia X8 apotepiethilate @bnostauryim

oxi de octyl ate (AQ00) _étrade ape of Li %wﬁg d i epe AO0O, nuf act ur ed
by 30Hope St &P: b Polypreyeihvigae marameihys pReIax HErophd ROGIFERIOPYIERF of
Exanpl e InonbGtyl 8HE2%$Irdupt &{J}fﬂlw&%&ﬂ%&ﬁ moRSmEB A difio:5AR 0w, Was
coated with a solution containing 48% by WO

2006/ 093702PCT/ US2006/ 005860 wei ght of AOO in an inert atnosphere of

possi bl o and ar et EBRBE F HH S0 B P R Rl uRTR S i " o

dryi ng. ThudydimethiyRilodanai nescent area of the organic EL el enent was
nmeasured by the sane procedure as in Exanple 18. The proportion of
the initial nonlum nescent area in the 5organic EL elenent in
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Y is a substituted or nonsubstituted al koxy, siloxy, carboxyl, or

di ketol ate group; mis from1l to 3; and nis fromO to 2. 2.The
organic EL elenent of claiml1l, the sealing structure conprising a

| ight receiving face side, the light receiving face side facing the

| am nate, wherein the noisture reactive conposition is disposed

adj acent the light receiving face side. 3. The organic EL el enent
of claim1, wherein one of the nutually opposing el ectrodes conprises
an outer {,um a ' m-pat_ e, ! 1] he
i st ure HoadtEoRath HEaEn R i She B AT S 200 e
face si desthyldexyTtuebaxybde)ii®siehrybtabenytatgbteatyhtarbdxylad)epdbliexl s an

al kyl groupg conprising.1 to 20 ?arbon atons. 5. The organic EL

el enent ocfaﬁjé?‘ﬁa i‘:nf\}?ﬂg‘t’:’éﬁr‘?a}?@@a% al koxy group conprising 8 to 1,000
carbon atons. 6. The organic EL el enent of claim1, wherein the Xis
a met hoxy group, an ethoxy group, a butoxy group, a hexyloxy group, a
cycl ohexylZexy'hgpraapic Enelowentiodgipgd ouereia the meishys-rrasijdedelysgecupis a
decyloxyIgég&ﬁuﬁqwhﬁyﬁx&ﬂﬁy group, a myristiloxy group, a cetyl oxy
group, an 1sostearyloxy group, an isobonyloxy group, a chol esteroxy
group, a pol yoxyal kyl ene nonoal kyl ester group, or a polyoxyal kyl ene
nonoal kyl etheroxy group. 7. The organic EL elenent of claiml1,
wherein the noisture reacti conpgsi tiorg conpr} ses a pol ysi | oxane
havi ng no silanol groups anéﬁan in?rganiclfill r’, wherein the
inorganic filler is a al ‘oxide_'a pitrid cl.ay, or carbon

bl ack. 8. The organic aféP%ﬁEhfSﬁr"%ra HT??_aﬁg in the conposition
conprises particles having a particle size fromlito 1,000 nm 9. The
organic EL el enent of claimb5, wheRein Xi a pol yoxyet hyl ene

nonol auryl esteroxy group, or a polyoxyethyl ene nononet hyl et heroxy
group, a pol yoxypropyl ene nonobutyl etheroxy group, or a
polytetrdE@ﬁ%Bfuran nononet hyl et heroxy group. 10. The organic EL

el ement of ciraiks MelepMMACAEY Mhydregaartdh kX YstBied Br SR ittt incar or

pol ydi net hyl sil oxane. |1. The organic EL elenent of claim1, wherein
Y is an al kyl car #isyglic gkyps alkeoylerenp haging frooy | Hoddtaske alorgp 9t aar vl
carboxyl ate, ste : r . Vi )
napht henyl cabox%ﬁg#g%ﬁ(€§§M#ﬁ%ﬁgfg§%!gggfxé?é%gﬁ?ﬁgbqgﬁngﬁT?m&
wherei n the noi ségr e-reactive pol ysiloxane is represented by the
formula: PPY, X' -MO -S i.-Z-S i mwherein: R is independently a
hydr ogen at o%lsﬁdévll\?/t@egf chﬁstﬂé)émberh"%ﬁf%%'i tuted linear or alicyclic

al kyl or al kenyl group having from1 to 20 carbon atons, or a
substituted or nonsubstituted aryl group having from 1 to 10 carbon

at ons; anid- z Tihg oxgagicid dpmeyof ¢loim dL.amlesrein KiGontprigesgiphydimgthylstigyane,
or gani ¢ Elo1&li8ekilGfang Bl Im¥AGESAnE of BERF i .
pondineE#& éiIoggheﬁnﬁgﬁng%ﬁgﬁylgiongﬁg,aggﬁigﬁ§ﬁ§$%%?ﬂ§ %?}%Q%ne,
or polytrifluoropropyl nethyl sil oxane. 14. The organic EL el enent of

clai m 12, el 1 7 RS 18R PSR WASHR 8 TeR091:2 213086 %00 o
3,000,000.

-2 .





