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FUNCTIONAL MATERIAL, ITS
PREPARATION METHOD, AND ORGANIC
LIGHT EMITTING DIODE DISPLAY PANEL

TECHNICAL FIELD

[0001] Thepresentinventionrelates to the display technical
field, in particular to a functional material, its preparation
method, and an organic light emitting diode display panel.

BACKGROUND

[0002] Organic light emitting diode (OLED) display panels
are more and more extensively used in computers, televisions,
mobile phones and the like.

[0003] However, organic light emitting diode display pan-
els will inevitably produce some electromagnetic radiation
pollution, which will affect human health. In particular, the
radiation pollution produced by mobile phones exerts a more
notable impact on a human body since they are generally used
very close to a human body.

SUMMARY OF THE INVENTION

[0004] Regarding the problem that current organic light
emitting diode display panels will produce pollution, the
present invention provides an environmentally friendly func-
tional material which can play a role in heath care and a
method for preparing the same, as well as an organic light
emitting diode display panel.

[0005] One technical solution employed to address a tech-

nical problem of the present invention is a functional material

comprising an inorganic mixed powder whose surface has a

modified layer, wherein the inorganic mixed powder com-

prises a primary ingredient and a secondary ingredient;

[0006] the primary ingredient consisting of boron oxide,
sodium oxide, lithium oxide, and zirconium oxide;

[0007] the secondary ingredient including any one or more
of aluminum oxide, zinc oxide, titanium dioxide, silicon
dioxide, calcium oxide, silver complexes, silver phosphate,
silver nitrate, tourmaline, silver thiosulfate, carbon nano-
tubes, aluminum sulfate, manganese, manganese oxide,
iron, iron oxide, cobalt, cobalt oxide, nickel, nickel oxide,
chromium, chromium oxide, copper, copper oxide, mag-
nesium oxide, boron carbide, silicon carbide, titanium car-
bide, zirconium carbide, tantalum carbide, molybdenum
carbide, boron nitride, chromium nitride, titanium nitride,
zirconium nitride, aluminum nitride, chromium boride,
Cr;B,, titanium boride, zirconium boride, tungsten disili-
cide, and titanium disilicide; and the modified layer being
generated by a reaction of a dianhydride and a diamine.

[0008] For example, the molar ratio of the dianhydride to

the diamine for generating the modified layer is between

0.85:1 and 1.05:1.

[0009] More preferably, the molar ratio of the dianhydride

to the diamine for generating the modified layer is between

0.92:1 and 1.05:1.

[0010] For example, the dianhydride for generating the

modified layer comprises at least one phenyl group, and the

diamine for generating the modified layer comprises at least
one pheny! ring or at least one non-pheny! six-membered
carbocyclic ring.

[0011] More preferably, the dianhydride for generating the

modified layer is selected from any one of pyromellitic dian-

hydride, trimellitic anhydride, benzophenone dianhydride,

biphenyl dianhydride, diphenyl ether dianhydride, and 4,4'-
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(hexafluoroisopropylidene) ~ diphthalic  anhydride; the
diamine for generating the modified layer is selected from any
one of 3-amino-benzylamine, 2,2'-difluoro-4,4'-(9-fluore-
nylidene) dianiline, 2,2-bis(3-amino-4-hydroxyphenyl)
hexafluoropropane, hexahydro-m-xylylene diamine, 1,4-bis
(aminomethyl)cyclohexane,  2,2-bis[4-(4-aminophenoxy)
phenyl] hexafluoropropane, 2,2-bi s(3 -amino-4-methylphe-
nyl) hexafluoropropane, 2,2-bis(3-aminophenyl)
hexafluoropropane, 2,2-bis(4-aminophenyl) hexafluoropro-
pane, 2,7-diamino-fluorene, m-xylylene diamine, and 4,4'-
methylene bis(2-ethyl-6-methylaniline).
[0012] For example, the inorganic mixed powder has a
particle diameter of 1 to 5000 nm.
[0013] One technical solution employed to solve a techni-
cal problem of the present invention is a method for preparing
the above functional material, conprising: mixing the inor-
ganic mixed powder, the dianhydride, and the diamine with
an initiator and a solvent uniformly; and
[0014] reacting the dianhydride with the diamine by heat-
ing to form the modified layer on the surface of the inor-
ganic mixed powder.
[0015] For example, the mass ratio of the inorganic mixed
powder to the substance generated by the reaction of the
dianhydride and the diamine is between 20:1 and 1:1.
[0016] More preferably, the initiator is any one of azo
bisisobutyronitrile, 2,2'-azo-bis-(2,4-dimethylvaleronitrile),
dimethyl azobisisobutyrate and azo bisisovaleronitrile.
[0017] For example, the heating comprises two steps: heat-
ing at a temperature of 35 to 70° C. for 20 to 40 min; and
heating at a temperature of 70 to 100° C. for 20 to 40 min.
[0018] One technical solution employed to solve a techni-
cal problem of the present invention is an organic light emit-
ting diode display panel comprising an organic light emitting
diode and an encapsulation structure for encapsulating the
organic light emitting diode, wherein the surface and/or inte-
rior of the encapsulation structure comprise(s) the above
functional material.
[0019] Forexample, the interior of the encapsulation struc-
ture comprises the functional material in an amount of 0.1 to
30% by mass; and/or, the surface of the encapsulation struc-
ture has a surface film layer with a thickness of 50 to 1000 nm
which comprises the functional material in an amount of 0.1
to 10% by mass.
[0020] More preferably, the interior of the encapsulation
structure comprises the functional material in an amount of 3
to 20% by mass; and/or, the surface film layer comprises the
functional material in an amount of 0.5 to 5% by mass.

[0021] Functional materials of the present invention can
emit far-infrared light and negative ions. Far-infrared light,
after being absorbed by a human body, can allow water mol-
ecules in the body to resonate and be activated, which
enhances the intermolecular bonding force, thereby activat-
ing proteins and other biological macromolecules and bring-
ing the organism cells to the highest vibration level. Further-
more, far-infrared heat can be transferred to a subcutaneous
deeper part, thus increasing the temperature of the subcuta-
neous deeper part, expanding the capillaries, promoting the
blood circulation, strengthening the metabolism among tis-
suies, promoting a tissue regeneration capacity, enhancing the
organism immunity, and bringing the vivacity. On the other
hand, negative ions can decompose and oxidize bacteria and
organic substances, and may serve the function of disinfec-
tion and sterilization and produce the effect of improving air
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quality. Therefore, the functional material may play a role in
health care and is environmentally friendly.

[0022] The surface of the inorganic mixed powder in the
functional material according to the present invention has a
modified layer, which can allow the inorganic mixed powder
to bond well with the encapsulation structure and can further
improve the inorganic mixed powder’s capacity to emit far-
infrared light and negative ions, so that the functional material
is well incorporated into the organic light emitting diode
display panel to increase its environmental friendliness with-
out affecting the performance of the organic light emitting
diode display panel itself.

BRIEF DESCRIPTION OF THE DRAWINGS

[0023] FIG. 1 is a flow chart of a method for preparing a

functional material according to an embodiment of the

present invention; and

[0024] FIG. 2 is a partial schematic cross-sectional struc-

ture of the organic light emitting diode display panel accord-

ing to an embodiment of the present invention;

[0025] wherein the reference signs are:

[0026] 1. an organic light emitting diode; 21. an encapsu-
lation layer; 22. an encapsulation substrate; 23. a surface
film layer; and 3 a functional material.

DETAILED DESCRIPTION

[0027] To enablethose skilled in the art to better understand
the technical solution of the present invention, further
detailed descriptions are made for the present invention with
reference to the drawings and embodiments.

[0028] The present embodiment provides a functional

material and a method for preparing the same.

[0029] The functional material comprises an inorganic

mixed powder having a modified layer on its surface, wherein

the inorganic mixed powder comprises a primary ingredient
and a secondary ingredient;

[0030] the primary ingredient consisting of boron oxide,
sodium oxide, lithium oxide, and zirconium oxide;

[0031] the secondary ingredient including any one or more
of aluminum oxide, zinc oxide, titanium oxide, silicon
dioxide, calcium oxide, silver complexes, silver phosphate,
silver nitrate, tourmaline, silver thiosulfate, carbon nano-
tubes, aluminum sulfate, manganese, manganese oxide,
iron, iron oxide, cobalt, cobalt oxide, nickel, nickel oxide,
chromium, chromium oxide, copper, copper oxide, mag-
nesium oxide, boron carbide, silicon carbide, titanium car-
bide, zirconium carbide, tantalum carbide, molybdenum
carbide, boron nitride, chromium nitride, titanium nitride,
zirconium nitride, aluminum nitride, chromium boride,
Cr;B,, titanium boride, zirconium boride, tungsten disili-
cide, and titanium disilicide; and the modified layer being
generated by reaction of a dianhydride and a diamine.

[0032] The particle diameter of the inorganic mixed pow-

der is from nanometers to micrometers, specifically, for

example, from 1 to 5000 nm, preferably from 10 to 500 nm.

The particle diameter can be measured, for example by a

Malvern laser particle size analyzer.

[0033] Dianhydride refers to a substance containing at least

two anhydride groups in the molecular structure; while

diamine refers to a substance containing at least two amine
groups (or amino groups) in the molecular structure.

[0034] The dianhydride, for example, contains at least one

phenyl group, and is preferably any one of pyromellitic dian-
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hydride, trimellitic anhydride, benzophenone dianhydride,
bipheny! dianhydride, diphenyl ether dianhydride, and 4,4'-
(Hexafluoroisopropylidene)diphthalic anhydride.

[0035] Thediamine, for example, contains at least one phe-
nyl ring or at least one non-phenyl six-membered carbocyclic
ring (e.g. cyclohexane), and is preferably any one of 3-amino-
benzylamine, 2,2'-difluoro-4,4'-(9-fluorenylidene) dianiline,
2,2-bis(3-amino-4-hydroxyphenyl) hexafluoropropane,
hexahydro-m-xylylene  diamine, 1,4-bis(aminomethyl)
cyclohexane, 2,2-bis[4-(4-aminophenoxy)phenyl] hexafluo-
ropropane, 2,2-bis(3 -amino-4-methylphenyl) hexafluoro-
propane, 2.2-bis(3-aminophenyl) hexafluoropropane, 2,2-bis
(4-aminophenyl) hexafluoropropane, 2,7-diamino-fluorene,
m-xylylene diamine, and 4,4'-methylene bis(2-ethyl-6-me-
thylaniline).

[0036] The molar ratio of the dianhydride to the diamine is
from 0.85:1 to 1.05:1, preferably from 0.92:1 to 1.05:1.
[0037] Our studies have revealed that the modified layer
generated by reaction of the above dianhydride and diamine
can desirably improve the properties of the inorganic mixed
powder.

[0038] Functional materials of the present embodiment can
emit far-infrared light and negative ions. Far-infrared light,
after being absorbed by a human body, can allow water mol-
ecules in the body to resonate and be activated, which
enhances the intermolecular bonding force, thereby activat-
ing proteins and other biological macromolecules and bring-
ing the organism cells to the highest vibration level. Further-
more, far-infrared heat can be transferred to a subcutaneous
deeper part, thus increasing the temperature of the subcuta-
neous deeper part, expanding the capillaries, promoting the
blood circulation, strengthening the metabolism among tis-
suies, promoting a tissue regeneration capacity, enhancing the
organism immunity, and bringing the vivacity. On the other
hand, negative ions can decompose and oxidize bacteria and
organic substances, and may serve the function of disinfec-
tion and sterilization and produce the effect of improving air
quality. Therefore, the functional material may play a role in
health care and is environmentally friendly.

[0039] The method for preparing the above functional
material comprises: mixing the inorganic mixed powder, the
dianhydride, and the diamine with an initiator and a solvent
uniformly; and reacting the dianhydride with the diamine by
heating to form the modified layer on the surface of the
inorganic mixed powder.

[0040] To be specific, as shown in FIG. 1, the above prepa-
ration method may comprise:

[0041] S01inthe case of using a dispersant, pulverizing the
raw materials respectively into powder and mixing the same
uniformly in proportion, or mixing the raw materials in pro-
portion uniformly and then pulverizing the same, to yield an
inorganic mixed powder.

[0042] The dispersant may be chosen from conventional
dispersants such as BYK 161 manufactured by BYK Addi-
tives & Instruments and Solsperse 32500 and Solsperse
22000 manufactured by The Lubrizol Corporation. Pulveri-
zation may be carried out using conventional methods such as
ball milling, grinding, and the like. As the inorganic mixed
powder may be prepared by existing methods, no further
details will be provided herein.

[0043] S02,dissolving from a fourth to a third of an initiator
and from a fourth to a third of a diamine in a solvent for later
use.
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[0044] Themass ratio of the inorganic mixed powder to the
substance generated by the reaction of the dianhydride and
the diamine is from 20:1 to 1:1.

[0045] That is to say, the amounts of the dianhydride and
the diamine are determined as follows: assuming a complete
reaction between the dianhydride and the diamine to yield a
resultant (which is actually a modified layer), if the mass of
the resultant is 1, then the mass of the inorganic mixed powder
is between 1 and 20. Such an amount can ensure that a
modifier layer with a suitable thickness canbe obtained on the
inorganic mixed powder.

[0046] An initiator is used to initiate the reaction, which,
for example, is a nitrogen-based initiator, preferably any one
of azo bisisobutyronitrile, 2.2'-azo bis(2,4-dimethylvaleroni-
trile), dimethyl azo bisisobutyrate, and azo bisisovaleroni-
trile.

[0047] The solvent can be selected from fatty alcohols,
glycol ethers, ethyl acetate, methyl ethyl ketone, methyl
isobutyl ketone, ethylene glycol monomethyl ether, y-buty-
rolactone, ethyl 3-ethoxypropionate, butyl carbitol, butyl car-
bitol acetate, propylene glycol monomethyl ether, propylene
glycol monomethyl ether acetate, cyclohexane, xylene, iso-
propanol, and other conventional organic solvents. Since the
choice of the solvent has no significant effect on the perfor-
mance of the final product, propylene glycol monomethyl
ether acetate is used in all the Examples as the solvent.
[0048] S03, adding the inorganic mixed powder to a reac-
tion vessel (e.g., a four-neck flask) which is then subjected to
stirring, shocking, shaking and the like; afterwards, adding
the dianhydride and the solvent as well as the remaining
initiator and diamine and allowing them to be dissolved uni-
formly.

[0049] S04, heating to carry out the reaction for example in
two steps, specifically comprising: heating at a temperature of
3510 70° C. for 20 to 40 min; and then continuing heating at
a temperature of 70 to 100° C. for 20 to 40 min.

[0050] During the above heating process, the dianhydride
and the diamine are allowed to react, thereby generating a
modified layer on the surface of the inorganic mixed powder;
wherein heating is carried out in two steps so as to prevent the
reaction from being too severe.

[0051] During the reaction process, the above solution pre-
pared by dissolving an initiator and a diamine is gradually
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[0053] Thesolvent in each step is in an amount sufficient to
disperse and dissolve the substances therein uniformly, while
the initiator is in an amount sufficient to initiate the reaction,
which can be adjusted by those skilled in the art based on the
actual conditions, and thus no further detail is given herein.
However, the mass ratio (all referring to the total amount) of
the inorganic mixed powder, the initiator and the solvent is
generally 1: (from 0.25 to 0.4):(from 1 to 1.5). To achieve
consistency in the process of preparing the functional mate-
rial in the various Examples, the mass ratio of the inorganic
powder, the initiator and the solvent is 1:0.3:1.4.

[0054] S05, cooling the reactant with a refrigerated solvent
to room temperature (at about 10 to 30° C.) after the reaction
is complete.

[0055] S06, evaporating the remaining solvent or separat-
ing the powder therefrom, to yield an inorganic mixed powder
with a modified layer, i.e., a functional material.

[0056] Of course, it should be appreciated that the prepa-
ration method described above may undergo a number of
variations, e.g., the dianhydride, the diamine, and the initiator
can be dissolved once in the solvent; for another example,
heating can be carried out in one step. After all, any variation
is allowed as long as the dianhydride and the diamine can
react to form a modified layer on the surface of the inorganic
mixed powder.

[0057] The infrared emissivity of the functional material is
measured according to the GB/T 7287-2008 standard test,
and the amount ofanions generated by the functional material
is measured using an air anion analyzer (for example, Japan
KEC Corporation’s KEC-900 type).

[0058] Various functional materials were prepared accord-
ing to the method described above, where the materials,
amounts, parameters and product propetrties are shown in the
following tables.

TABLE 1

Information about the primary ingredient in the inorganic mixed powder

of the functional materials in Examples (content unit: by mass parts

Content
Content of  of Zirconium
Lithium Oxide Oxide

Example  Content of Content of
# Boron Oxide Sodium Oxide

added dropwise to a four-neck flask so as to prevent the 1 3.83 1.83 6.73 20
. . 2 5.18 227 8.16 25
reaction from being too severe.
7 R X . 3 6.5 3.6 10.5 30
[0052] The reaction in this step may be carried out, for 4 717 36 105 30
example, under the protection of nitrogen, and for example
under constant stirring.
TABLE 2
Information about the secondary ingredient in the inorganic mixed powder of
the functional materials in Examples (content unit: by mass parts)
Secondary Secondary Secondary Secondary Secondary Secondary
Ingredient 1 ~ Ingredient 1 Ingredient 2 Ingredient 2 Ingredient3  Ingredient 3
Example # Type Content  Type Content  Type Content
1 Silicon 40 Manganese Oxide 1.2 Calcium 0.98
Dioxide Oxide
2 Silicon 40 Aluminum Nitride 15 Silver 3
Dioxide Phosphate
3 Silicon 40 Nickel Oxide 1.4 Chromic 14
Dioxide Oxide
4 Alumina 10 Magnesium Oxide 10 None None
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TABLE 3
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Information about raw materials for preparing a modified layer in the
functional materials of Examples

Mass Ratio of

Mass Ratio of  Inorganic Mixed
Example Dianhydride Diamine Dianhydride to Powder to Initiator

# Type Type Diamine Resultant Type

1 Benzophenone 1.4-bis 0.85:1 20:1 Avzobisisovaleronitrile
Dianhydride (aminomethyl)cyclohexane

2 Biphenyl 3-amino-benzylamine 0.92:1 1:1 Avzobisisovaleronitrile
Dianhydride

3 44'- Hexahydro-m-xylylene 1:1 12:1 Avzobisisobutyronitrile
(Hexafluoroisopropylidene)diphthalic ~diamine
anhydride

4 Pyromellitic 2,7-diamino-fluorena 1.05:1 15:1 2,2'-azobis(2,4-
Dianhydride dimethylvaleronitrile)

TABLE 4

Preparation parameters and performance testing results of the functional

materials in Examples

Heating Heating Heating Heating Anion
temperature at  duration at the  temperature at  duration atthe  Infrared  concentration
the first stage first stage the second second stage  emissivity (per cubic
Example # °C) (min) stage (° C.) (min) (%) centimeter)
1 35 40 70 40 85 2572
2 70 20 100 20 88 2466
3 45 35 80 35 92 2785
4 55 25 90 25 94 2810
[0059] As can be seen from the above, all the functional [0064] For example, the mass percentage of the functional

materials of the Examples have a high infrared emissivity and
a high anion concentration, which indicates that they actually
can produce far-infrared light and anions, thereby improving
the environment.

[0060] The present embodiment further provides an
organic light emitting diode display panel comprising an
organic light emitting diode and an encapsulation structure
for encapsulation the organic light emitting diode, wherein
the surface and/or interior of the encapsulation structure com-
prise(s) the above functional material.

[0061] As shown in FIG. 2, the most primary structure of
the organic light emitting diode display panel is a plurality of
organic light emitting diodes 1 (which can be provided in an
array substrate). However, since the light emitting layer in the
organic light emitting diode 1 tends to be affected by water,
oxygen and the like, it generally needs to be encapsulated
using an encapsulation structure so as to be isolated from the
outside environment.

[0062] Specifically, the encapsulation structure may com-
prise an encapsulation layer 21 and an encapsulation sub-
strate 22; wherein the encapsulation substrate 22 is typically
a glass plate and is assembled with an array substrate in which
the organic light emitting diode 1 is located, thereby encap-
sulating the organic light emitting diode 1 therein.

[0063] However, the encapsulation layer 21 is a layer struc-
ture provided on the organic light emitting diode 1 or around
the organiclight emitting diode 1. According to the difference
in the display panel structure, the encapsulation layer may
comprise one or more of a sealing layer, an insulating layer
(e.g., silicon nitride layer), a getter, a binding layer and the
like. As the specific forms of the encapsulation layer 21 are
known and diverse, it will not be further described in detail.

material in the encapsulation structure is 0.1 to 30%; and/or,
the surface of the encapsulation structure has a surface film
layer with a thickness of 50 to 1000 nm which comprises the
functional material in an amount of 0.1 to 10% by mass.
[0065] In other words, the interior of the encapsulation
substrate 22 and/or encapsulation layer 21 may comprise the
functional material 3 and its mass percentage (based on the
total mass 100% of the encapsulation structure and the func-
tional material 3) is, for example, 0.1 to 30%, preferably 3 to
20%. Specifically, the functional material 3 can be added to
the materials (for example, getters, binders and the like) for
forming an encapsulation structure so that the functional
material 3 is naturally formed therein upon forming an encap-
sulation structure from the above materials by means of coat-
ing and the like. Alternatively, an encapsulating layer 21 such
as all insulating layer, a sealing layer and the like is formed by
means of chemical vapor deposition (CVD) and the like, and
then the functional material 3 is incorporated therein by
means of sputtering and the like.

[0066] Alternatively, a surface film layer 23 having a thick-
ness of 50 to 1000 nm can be provided on the surface of the
encapsulation substrate 22 and/or encapsulation layer 21, and
the above functional material 3 is distributed in the surface
film layer 23 in an amount of, for example, 0.1 to 10% by
mass, preferably 0.5 to 5% by mass. Specifically, the func-
tional material 3 can be dispersed in a solvent to form a
suspension which is then applied to the surface of the encap-
sulation structure by means of coating, spraying and the like.
After curing, a surface film layer 23 is formed.

[0067] By observing the organic light emitting diode dis-
play panel to which the functional material 3 has been added,
it was found out that the functional material 3 therein does not
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involve any phenomenon such as agglomeration, shedding,
etc., which suggests that the functional material 3 of the
present embodiment can be well bonded to the organic light
emitting diode display panel and will not produce adverse
effects on the properties thereof.

[0068] The surface of the inorganic mixed powder in the
functional material 3 of the present embodiment has a modi-
fied layer which can allow the inorganic mixed powder to
bond well to an encapsulation structure and can improve the
ability of the inorganic mixed powder to emit far-infrared rays
and negative ions, so that the functional material 3 can be well
incorporated into the organic light emitting diode display
panel to increase its environmental friendliness without
affecting the performance of the organic light emitting diode
display panel itself.

[0069] Theorganic light emitting diode display panel of the
present embodiment is particularly suitable for being used in
mobile phones.

[0070] It should be appreciated that the above embodi-
ments are merely exemplary embodiments to illustrate the
principles of the present invention, but the present invention is
not limited thereto. Those of ordinary skill in the art, without
departing from the spirit and essence of the present invention,
may make various changes and improvements. Such changes
and improvements are deemed within the scope of the inven-
tion.

[0071] The present application claims the priority of the
Chinese Patent Application No. 201410367033.X filed on
Jul. 29, 2014, which is incorporated herein by reference as
part of the present application.

1. A functional material comprising an inorganic mixed
powder whose surface has a modified layer, wherein the inor-
ganic mixed powder comprises a primary ingredient and a
secondary ingredient;

the primary ingredient consists of boron oxide, sodium

oxide, lithium oxide, and zirconium oxide;

the secondary ingredient includes any one or more of alu-

minum oxide, zinc oxide, titanium dioxide, silicon diox-
ide, calcium oxide, silver complexes, silver phosphate,
silver nitrate, tourmaline, silver thiosulfate, carbon
nanotubes, aluminum sulfate, manganese, manganese
oxide, iron, iron oxide, cobalt, cobalt oxide, nickel,
nickel oxide, chromium, chromium oxide, copper, cop-
per oxide, magnesium oxide, boron carbide, silicon car-
bide, titanium carbide, zirconium carbide, tantalum car-
bide, molybdenum carbide, boron nitride, chromium
nitride, titanium nitride, zirconium nitride, aluminum
nitride, chromium boride, Cr;B,, titanium boride, zirco-
nium boride, tungsten disilicide, and titanium disilicide;
and

the modified layer is generated by a reaction of a dianhy-

dride and a diamine.

2. The functional material according to claim 1, wherein
the molar ratio of the dianhydride to the diamine for gener-
ating the modified layer is between 0.85:1 and 1.05:1.

3. The functional material according to claim 2, wherein
the molar ratio of the dianhydride to the diamine for gener-
ating the modified layer is between 0.92:1 and 1.05:1.

4. The functional material according to claim 1, wherein

the dianhydride for generating the modified layer com-

prises at least one phenyl group; and

the diamine for generating the modified layer comprises at

least one phenyl ring or at least one non-phenyl six-
membered carbocyclic ring.
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5. The functional material according to claim 4, wherein
the dianhydride for generating the modified layer is
selected from any one of pyromellitic dianhydride, tri-
mellitic anhydride, benzophenone dianhydride, biphe-
nyl dianhydride, diphenyl ether dianhydride, and 4,4'-
(hexafluoroisopropylidene)diphthalic anhydride; and

the diamine for generating the modified layer is selected
from any one of 3-aminobenzylamine, 2,2'-difluoro-4,
4'-(9-fluorenylidene) dianiline, 2,2-bis(3-amino-4-hy-
droxyphenyl) hexafluoropropane, hexahydro-m-xy-
lylene diamine, 1,4-bis(aminomethyl)cyclohexane, 2,2-
bis[4-(4-amino phenoxy)phenyl] hexafluoropropane,
2,2-bis(3-amino-4-methylphenyl) hexafluoropropane,
2,2-bis(3-aminophenyl) hexafluoropropane, 2,2-bis(4-
aminophenyl) hexafluoropropane, 2,7-diaminofluorene,
m-xylylene diamine, and 4,4'-methylene bis(2-ethyl-6-
methylaniline).

6. The functional material according to claim 1, wherein
the inorganic mixed powder has a particle diameter of 1 to
5000 nm.

7-10. (canceled)

11. An organic light emitting diode display panel compris-
ing an organic light emitting diode and an encapsulation
structure for encapsulating the organic light emitting diode,
wherein the surface and/or interior of the encapsulation struc-
ture comprise(s) a functional material comprising an inor-
ganic mixed powder whose surface has a modified layer,
wherein the inorganic mixed powder comprises a primary
ingredient and a secondary ingredient;

the primary ingredient consists of boron oxide, sodium

oxide, lithium oxide, and zirconium oxide;

the secondary ingredient includes any one or more of alu-

minum oxide, zinc oxide, titanium dioxide, silicon diox-
ide, calcium oxide, silver complexes, silver phosphate,
silver nitrate, tourmaline, silver thiosulfate, carbon
nanotubes, aluminum sulfate, manganese, manganese
oxide, iron, iron oxide, cobalt, cobalt oxide, nickel,
nickel oxide, chromium, chromium oxide, coppet, cop-
per oxide, magnesium oxide, boron carbide, silicon car-
bide, titanium carbide, zirconium carbide, tantalum car-
bide, molybdenum carbide, boron nitride, chromium
nitride, titanium nitride, zirconium nitride, aluminum
nitride, chromium boride, Cr;Br,, titanium boride, zir-
conium boride, tungsten disilicide, and titanium disili-
cide; and

the modified layer is generated by a reaction of a dianhy-

dride and a diamin.

12. The organic light emitting diode display panel accord-
ing to claim 11, wherein

the interior of the encapsulation structure comprises the

functional material in an amount 0of 0.1 to 30% by mass;
and/or

the surface of the encapsulation structure has a surface film

layer with a thickness of 50 to 1000 nm which comprises
the functional material in an amount of 0.1 to 10% by
mass.

13. The organic light emitting diode display panel accord-
ing to claim 12, wherein

the interior of the encapsulation structure comprises the

functional material in an amount of 3 to 20% by mass;
and/or

the surface film layer comprises the functional material in

an amount of 0.5 to 5% by mass.
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14. The organic light emitting diode display panel accord-
ing to claim 11, wherein the molar ratio of the dianhydride to
the diamine for generating the modified layer is between
0.85:1 and 1.05:1.

15. The organic light emitting diode display panel accord-
ing to claim 14, wherein the molar ratio of the dianhydride to
the diamine for generating the modified layer is between
0.92:1 and 1.05:1.

16. The organic light emitting diode display panel accord-
ing to claim 11, wherein

the dianhydride for generating the modified layer com-

prises at least one phenyl group; and

the diamine for generating the modified layer comprises at

least one phenyl ring or at least one non-phenyl six
membered carbocyclic ring.

17. The organic light emitting diode display panel accord-
ing to claim 16, wherein

the dianhydride for generating the modified layer is

selected from any one of pyromellitic dianhydride, tri-
mellitic anhydride, benzophenone dianhydride, biphe-
nyl dianhydride, diphenyl ether dianhydride, and 4,4'-
(hexafluoroisopropylidene)diphthalic anhydride; and
the diamine for generating the modified layer is selected
from any one of 3-aminobenzylamine, 2,2'-difluoro-4,
4'-(9-fluorenylidene) dianiline, 2,2-bis(3-amino-4-hy-
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droxyphenyl) hexafluoropropane, hexahydro-m-xy-
lylene diamine, 1,4-bis(aminomethyl)cyclohexane, 2,2-
bis[4-(4-amino phenoxy)phenyl] hexafluoropropane,
2,2-bis(3-amino-4-methylphenyl) hexafluoropropane,
2,2-bis(3-aminophenyl) hexafluoropropane, 2,2-bis(4-
aminophenyl) hexafluoropropane, 2,7-diaminofluorene,
m-xylylene diamine, and 4,4'-methylene bis(2-ethyl-6-
methylaniline).

18. The organic light emitting diode display pan& accord-
ing to claim 11, wherein the inorganic mixed powder has a
particle diameter of 1 to 5000 nm.

19. The organic light emitting diode display panel accord-
ing to claim 14, wherein the inorganic mixed powder has a
particle diameter of 1 to 5000 nm.

20. The organic light emitting diode display panel accord-
ing to claim 15, wherein the inorganic mixed powder has a
particle diameter of 1 to 5000 nm.

21. The organic light emitting diode display pan& accord-
ing to claim 16, wherein the inorganic mixed powder has a
particle diameter of 1 to 5000 nm.

22. The organic light emitting diode display panel accord-
ing to claim 17, wherein the inorganic mixed powder has a
particle diameter of 1 to 6000 nm.

* ok %k
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