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(57) ABSTRACT

The manufacturing method of nano porous material accord-
ing to an example of the present invention comprises: a pre-
paring step to prepare a substrate; and a manufacturing step to
prepare nano porous material with a network structure in
which nanoclusters are connected to each other using plasma
deposition through over 300 mTorr of working pressure.
Using the manufacturing method, it is possible to form a nano
porous material having desired surface energy without for-
mation of additional coating layer as well as pores distributed
both within and on the surface of the nano porous material
with only one deposition process.
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MANUFACTURING METHOD OF NANO
POROUS MATERIAL AND NANO POROUS
MATERIAL BY THE SAME

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] Pursuant to 35 U.S.C. §119(a), this application
claims the benefit of earlier filing date and right of priority to
Korean Application No. 10-2012-0119810, filed on Oct. 26,
2012, the contents of which is incorporated by reference
herein in its entirety.

BACKGROUND
[0002] 1. Field of the disclosure
[0003] The following relates to a manufacturing method of

nano porous material and nano porous material prepared by
the same which has pores both distributed within the material
and on its surface and containing the desired surface energy
with only 1 time of deposition process.

[0004] 2. Background of the disclosure

[0005] The porous material is a material having pores,
which has been in the spotlight recently as it is necessary for
applying to practical products that gas moves through the
pores such as GDL(Gas Diffusion Layer) or desalination
filter and products that user desired liquid moves through the
pores such as filter of oil-water separator or super-hydropho-
bic/hydrophilic surface. As materials for this, materials that
are less expensive and capable of mass supply such as non-
woven fabric and sponge have been used generally.

[0006] Besides, the movement of gas or liquid occurs in
nanoscale or microscale, so it is known that the ability of the
above mentioned materials to separate water and oil and their
characteristics able to control product efficiency such as con-
tact angle may depend on the size of pores and the efficiency
is higher in nanoscale than that in microscale. For instance, as
the filter of oil-water separator tends to have lower filter
efficiency in using only micro-pores formed on a non-woven
fabric, it is possible to enhance the efficiency by establishing
nanostructure on the non-woven fabric additionally [Ref.:
Bongsu Shin, et al., Soft matter 8 (2012) 1817-1823.].
[0007] However, these nanostructures (nanopillar, nano
dot, and nanowire) have been established only on the surface
of' material, so it is not porosity in a strict sense that the pores
are established even in inside of material, but partial porosity
having pores established in a part of the material (usually on
the surface). In addition, although most applied products
require a material with low surface energy, it is difficult to
make a material have low surface energy as well as nanostruc-
ture . Therefore, in order to prepare a nanostructured material
with low surface energy, there is some troublesomeness that
coating another specific material with lower surface energy is
required after establishing nanostructure on a material.
[0008] In order to solve this problem, it is intended to sug-
gest a method for preparing a nano porous material having
both desired surface energy and porous nanostructure in the
following.

SUMMARY OF THE DISCLOSURE

[0009] An objective is to provide a manufacturing method
of nano porous material and a nano porous material by the
same, which can establish a nano porous material not only
having pores distributed both on its surface and in its inside
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with only one time of deposition through simple method but
also having desired surface energy without formation of addi-
tional coating layer.

[0010] In order to achieve the objective, a manufacturing
method of nano porous material according to an example of
the various configurations comprises: a preparing step to
prepare a substrate; and a manufacturing step to prepare nano
porous material on the substrate through plasma deposition
under the condition of deposition pressure as equal to or more
than 300 mTorr, wherein the nano porous material comprises
a network structure in which nanoclusters are connected to
each other.

[0011] The plasma deposition may be performed at the
voltage of -500 V~-1000 V.

[0012] The plasma deposition may be applied with an
inflow gas comprising hydrocarbon-based gas.

[0013] The hydrocarbon-based gas may be one selected
from the group consisting of acetylene (C,H,), methane
(CH,), benzene (CHy), hexamethyldisiloxane (C H, OS1,),
and combinations thereof.

[0014] The pores of the nano porous material may be dis-
tributed within and on the surface of the nano porous material.
[0015] The diameter of the pores distributed within the
nano porous material may be in the range 0of 10~70 nm and the
diameter of the nanoclusters is in the range of 10~50 nm.
[0016] The thickness of the nano porous material may be
equal to or less than 1000 pm.

[0017] The inflow gas may further comprise a functional
gas selected from the group consisting of carbon tetrafluoride
(CF,), argon (Ar), nitrogen (N,), silane (SiH,), and combi-
nations thereof.

[0018] The substrate may contain one selected from the
group consisting of ceramic, metal, and plastic.

[0019] A nano porous material according to another
example of the various configurations has a network structure
in which nanoclusters are connected to each other.

[0020] The nano porous material may comprise pores
which are distributed within and on the surface of the nano
porous material.

[0021] The diameter of the pores distributed within the
nano porous material may be in the range 0of 10~70 nm and the
diameter of the nanoclusters may be in the range of 10~50 nm.
[0022] The thickness of the nano porous material may be
equal to or less than 1000 pm.

[0023] A manufacturing method of a filter according to
another example of the various configurations comprises the
manufacturing method of the nano porous material.

[0024] A manufacturing method of super-hydrophobic sur-
face according to another example of the various configura-
tions comprises the manufacturing method of the nano porous
material.

[0025] Other features and aspects will be apparent from the
following detailed description, the drawings, and the claims.

BRIEF DESCRIPTION OF THE DRAWINGS

[0026] FIG. 1 is a conceptual map showing an example of
the manufacturing method of nano porous material.

[0027] FIG. 2 shows SEM (Scanning Flectron Microscope)
surface images of the nano porous materials manufactured by
Comparative Example 1 & 2 and Example 1~3. The images
show nano porous materials manufactured by different depo-
sition pressures such as (a) 100 (Comparative Example 1), (b)
200 (Comparative 2), (c¢) 300 (Example 1), (d) 400 (Example
2), (e) 500 (Example 3) mTorr.
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[0028] FIG.3 shows SEM (Scanning Electron Microscope)
sectional images of the nano porous materials manufactured
by Comparative Example 1 & 2 and Example 1~3. The
images show nano porous materials manufactured by differ-
ent deposition pressures such as (a) 100 (Comparative
Example 1), (b) 200 (Comparative 2), (c) 300 (Example 1),
(d) 400 (Example 2), (e) 500 (Example 3) mTorr.

[0029] FIG. 4 shows TEM (Transmission Electron Micro-
scope) images of the nano porous material manufactured by
500 mTorr of deposition pressure according to the Example 3.
[0030] FIG.5 is a graph of pore size measured by physical
absorption using nano porous coating of Example 3 manu-
factured by 500 mTorr of deposition pressure.

[0031] FIG. 6 shows SEM surface images of the nano
porous materials manufactured by 500 mTorr of deposition
pressure according to the Example 4~7. The image show nano
porous materials manufactured with different flow ratio of
carbon tetra fluoride such as (a) 5/15 (Example 4), (b) 10/10
(Example 5), (¢) 15/5 (Example 6), and (d) 16/4 (Example 7)
as inflow gas.

[0032] FIG. 7 shows SEM surface images of the nano
porous materials manufactured on different substrates such
aluminum (Example 8), silicone (Example 9), and polyeth-
ylene (Example 10) by 500 mTorr of deposition pressure
according to the Example 8~10.

DETAILED DESCRIPTION

[0033] Further scope of applicability of the present appli-
cation will become more apparent from the detailed descrip-
tion given hereinafter. However, it should be understood that
the detailed description and specific examples, while indicat-
ing preferred embodiments of the invention, are given by way
of illustration only, since various changes and modifications
within the spirit and scope of the invention will is become
apparent to those skilled in the art from the detailed descrip-
tion.

[0034] Plasma deposition technique means a technique to
form a thin film using plasma state by supplying electric
energy at high frequency (usually radio frequency) to desired
gas. This plasma state may be understood as a state of highly
activated particles, wherein the particles activated by artificial
bias-voltage or self bias-voltage put into the certain surface
with kinetic energy. When the particles are deposited on the
certain surface, it is regarded as deposition of thin film. This
plasma deposition technique has a property that the particles
put into the surface with high kinetic energy, so highly com-
pressed thin film is formed. In other words, general plasma
deposition techniques render highly dense film formed, so
this plasma deposition technique is usually used in forming
highly dense films such as anti-abrasion coating, anti-oxida-
tion coating, or oxygen barrier coating. However, it is a mate-
rial having a quite contrary property to the nano porous mate-
rial intended to manufacture in the present invention.

[0035] Inventors of the present invention completed the
invention by finding that when performing plasma deposition
using extremely high deposition pressure, not low pressure
condition used in general plasma deposition, nano porous
material is formed.

[0036] The manufacturing method of nano porous material
according to another example of the various configurations
comprises: a preparing step to prepare a substrate; and a
manufacturing step to prepare the nano porous material.
[0037] The manufacturing step may include a process to
form a thin film on the substrate using plasma deposition,
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wherein the deposition pressure is set to equal to or more than
300 mTorr. The nano porous material may comprise a net-
work structure in which nanoclusters, clusters in nanoscale,
are connected to each is other, and it is possible to form pores
of the nano porous material are distributed within and on the
surface of the nano porous material.

[0038] Conventional plasma deposition has been used for
manufacturing thin film requiring higher density and as the
particles deposited by it have higher residual stress, so it has
formed materials with higher density that seldom peels off
from the substrate (board). However, nothing is known about
deposition of particles with extremely low kinetic energy.
[0039] The disclosure provides a method to manufacture
nano porous material by depositing particles with extremely
low kinetic energy in the process of plasma deposition. It was
identified that the plasma deposition at extremely high depo-
sition pressure over 200 or 300 mTorr rather than conven-
tional deposition pressure was effective in order to render the
particles have extremely low kinetic energy. When forming
thin film using plasma deposition technique at the extremely
high deposition pressure, there is a characteristic that mean
free path of the deposited particles are reduced greatly. It is
understood that this is because the activated particles collide
with other activated particles around them and lose their
kinetic energy considerably. Thus, the particles are deposited
in state of having extremely low kinetic energy when they are
deposited on the substrate (board).

[0040] The deposition pressure may be equal to or more
than 300 mTorr, may be 300~500 mTorr, and preferably may
be 400~500 mTorr. When the deposition pressure exceeds
500 mTorr, there is a risk that the plasma may become
unstable and when the deposition pressure is below 300
mTorr, the porous film may not be formed. Therefore, it is
capable of stable formation of the nano porous material
within the range of deposition pressure. In addition, the depo-
sition pressure may be 400~500 mTorr preferably and it is
possible to manufacture nano porous material with excellent
specific surface area within the pressure range.

[0041] In other words, reduction of kinetic energy of par-
ticles activated in the plasma deposition process induces
reduction of biding energy among the particles, so it is pos-
sible to manufacture a material with nano pore structure
through simple process without additional thermal treatment
or annealing to the manufactured material.

[0042] FIG. 1 is a conceptual map showing an example of
the manufacturing method of nano porous material. As shown
in FIG. 1, it is suggested that when performing plasma depo-
sition with the manufacturing method, several particles
gather together to form nanoclusters, these clusters are con-
nected together to form a network, and nano porous material
is formed.

[0043] The nano porous material may comprise pores
which are distributed within and on the surface of the nano
porous material. The nano porous material can comprise
pores both within the material and on its surface evenly with-
out necessity of removing a part of the material of therein, or
additional nanostructure formation or annealing process once
the particles are deposited to form a thin film. This is because
the nano particles that already have cluster form and low
kinetic energy during the manufacturing process are depos-
ited to form nano porous material, different from conven-
tional methods for manufacturing nano porous material.
[0044] The diameter of the pores distributed within the
nano porous material may be in the range 0of 10~70 nm and the
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diameter of the nanoclusters may be in the range of 10~50 nm.
When the nano porous material is manufactured within the
range of pore size and nanocluster’s diameter, it is possible to
improve performance of products applying the nano porous
material in comparison with products applying conventional
porous material having larger pore size in microscale due to
more fine nano pores.

[0045] The plasma deposition may be performed at the
voltage of =500 V~-1000 V. When the plasma deposition is
done within the voltage range, it is possible to form stable
plasma even at the high pressure condition of the present
invention.

[0046] Forthe inflow gas used in the plasma deposition any
gas applicable to plasma deposition technique can be applied
and principally hydrocarbon-based gases can be applied
widely.

[0047] When forming nano porous material through
plasma deposition process using hydrocarbon-based gas as
inflow gas, it is possible to form a film type carbon material
containing hydrogen in part.

[0048] This nano porous carbon material may have excel-
lent biocompatibility, may be easy to grant new property
through combination (such as, for example, doping) with
other elements, may have unique and useful properties
according to its structure such as, for example, carbon nano
tube or graphene.

[0049] In case of applying a hydrocarbon-based gas as the
inflow gas, a material comprising carbon nanoclusters may be
formed as a nano porous material, wherein the material may
comprise hydrogen.

[0050] Thehydrocarbon-based gas is one selected from the
group consisting of acetylene (C,H,), methane (CH,), ben-
zene (C Hy), hexamethyldisiloxane (C,H, ;OSi,), and com-
bination thereof and preferably may be acetylene (C,H,).
[0051] The inflow gas further comprises functional gas
which may be one selected from the group consisting of
carbon tetrafluoride (CF,), argon (Ar), nitrogen (N,), silane
(SiH,), and combination thereof. The functional gas may
grant functionalities such as controlling the pore size, which
can simplify the manufacturing process further because it is
possible to grant additional functionalities to the nano porous
material manufactured through simple process of plasma
deposition by comprising functional gas in addition to inflow
gas.

[0052] Especially, when mixing the carbon tetrafluoride
gas as the functional gas, it is possible to control diameter size
of the nanoclusters and pore size comprised in the nano
porous material.

[0053] The carbon tetrafluoride gas may be comprised in
the inflow gas in the ratio of 1:3~4:1 with the hydrocarbon-
based gas. In this case, it is possible to control the pore size
comprised in the nano porous material in the scale from
several ten to several hundred nano and the diameter of nano-
clusters in the scale from several to several ten nano.

[0054] Thickness of the nano porous material may be equal
to or less than 1000 pm, may be 0.1~1000 um, and may be
equal to or more than 1000 pm. In addition, thickness of the
nano porous material may be 500~1000 nm.

[0055] Although the nano porous material comprises nano
pores which are distributed within and on the surface of the
nano porous material, it is possible to manufacture the nano
porous material with considerable thickness equal to or more
than 1000 on when using the manufacturing method of the
disclosure and it is possible also if necessary to control the
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thickness of the nano porous material to appropriate scale by
adjusting deposition thickness of the nano porous material.
[0056] There is no specific limitation on the substrate
(board) material, which is one of merits of the invention. In
other words, the substrate used in the invention may be one
selected from ceramic, metal, and plastic and it is possible to
accomplish deposition of the nano porous material without
restriction on shape or is material of the substrate. It is con-
sidered that this is because the residual stress inside of the
nano porous material formed by deposition of particles with
extremely low kinetic energy is extremely low.

[0057] According to the manufacturing method of nano
porous material ofthe disclosure, it is possible to manufacture
nano porous material having nano pores distributed both
within the material and on its surface with simple process.
This method can simplify the manufacturing process of nano
porous material dramatically in aspects that it is possible to
form pores without additional thermal treatment or annealing
process and manufacture the nano porous material having
pores distributed both within the material and on its surface
with only one time of plasma deposition process. In addition,
it is possible also to form nano porous material with consid-
erable thickness using the plasma deposition process.

[0058] A nano porous material according to another
example of the various configurations has a network structure
in which nanoclusters are connected to each other. It is pos-
sible to manufacture the nano porous material comprising
nanoscale pores distributed both within the material and on its
surface by rendering nano particles with extremely low
kinetic energy connected each other during their deposition
process.

[0059] In addition, as the nano porous material is manufac-
tured by deposition of particles with extremely low kinetic
energy, residual stress of the formed nano porous material is
extremely low, so it is possible to form the nano porous
material without limitation on shape or material of the sub-
strate.

[0060] The nano porous material may have a shape of thin
film.
[0061] The diameter of the pores distributed within the

nano porous material may be in the range 0of 10~70 nm and the
diameter of the nanoclusters may be in the is range of 10~50
nm.

[0062] The thickness of the nano porous material may be
0.1~1000 um, may be equal to or more than 1000 pum, and
may be 500~1000 nm. The nano porous material may be
formed by controlling the thickness and may have consider-
ably high thickness, equal to or more than 1000 um. As the
thickness of the nano porous material can be controlled as
occasion demands, it is possible to broaden its application
range.

[0063] A manufacturing method of a filter according to
another example of the various configurations comprises the
manufacturing method of the nano porous material. Using the
manufacturing method of the nano porous material, it is pos-
sible to manufacture a filter by controlling pore size with
simple and easy process and the filter can be applied as a filter
of oil-water separator or a GDL(Gas diffusion layer) filter.
[0064] A manufacturing method of super-hydrophobic sur-
face according to another example of the various configura-
tions comprises the manufacturing method of the nano porous
material. The super-hydrophobic surface can maximize
effects of the super-hydrophobicity by nanoscale porous
structure rather than microscale structure.
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EFFECTS

[0065] The manufacturing method of nano porous material
according to the present invention can form the porous mate-
rial having pores distributed even in its inside as well as on its
surface with only one deposition process. In addition, it can
form the porous material having desired surface energy with-
out necessity of is formation of additional coating layer. In
other words, it does not need additional annealing or addi-
tional treatments such as heat treatment for formation of
pores and can form the nano porous material comprising
pores distributed both in its inside and on its surface as well as
having intended surface energy with simple process of only
one plasma deposition. Furthermore, the nano porous mate-
rial of the present invention can laminate materials with
excellent porosity without limitation on the substrate and it is
possible to manufacture the nano porous material with con-
siderably high thickness, equal to or more than 1000 pm.

Comparative Example 1 and Comparative Example 2

[0066] Acetylene gas (C,H,) was introduced as 20 sccm of
flux into the plasma reactor and deposition process was per-
formed to the substrate.

[0067] In the deposition process, rf-power was maintained
to 600 W and bias-voltage was maintained to -600 V con-
stantly. The thin film obtained with 100 mTorr of deposition
pressure was referred to Comparative Example 1 and the thin
film obtained with 200 mTorr of deposition pressure was
referred to Comparative Example 2.

[0068] The fine structures of Comparative Example 1 and
Comparative Example 2 were observed with SEM and the
images were displayed as F1G. 2 (@) and (b). In addition, the
fine structures of film cross section of Comparative Example
1 and Comparative Example 2 were observed with SEM and
the images were displayed as FIG. 3 (a) and (5).

Example 1~Example 3

[0069] Acetylene gas (C,H,) was introduced as 20 sccm of
flux into the plasma reactor and deposition process was per-
formed to the substrate.

Same to the Comparative Example 1 and Comparative
Example 2, the rf-power was maintained to 600 W and bias-
voltage was maintained to —600 V constantly. Thin films of
Example 1, 2, and 3 were manufactured changing the depo-
sition pressure to 300, 400, and 500 mTorr respectively.
[0070] The fine structures of Example 1~3 were observed
with SEM and the images were displayed as FIG. 2 (¢)~(e). In
addition, the fine structures of film cross section of Example
1~3 were observed with SEM and the images were displayed
as FIG. 3 (¢)~(e). As shown in the image of FIG. 2 and FIG.
3, it was identified that nano porous structure was observed
apparently in the thin film manufactured by the Example 1~3
in comparison with the Comparative Example 1 and 2.
[0071] FIG. 4 shows TEM images of thin film manufac-
tured by the Example 3. As shown in the FIG. 4 it was
identified that nanoclusters with several ten nanometer of
diameter were connected each other to form a network.
[0072] In order to measure the pore size of thin film manu-
factured by the Example 3, physical absorption method using
nitrogen gas was used and the results were displayed in FIG.
5. As shown in the FIG. 5, it was identified that in the thin film
of the Example 3, pores with various sizes from very tiny
sized pores approaching about 10 nm to nanoscale pores
approaching about 60 nm were formed.
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Example 4~Example 7

[0073] Thedeposition process was performed in the plasma
reactor, introducing inflow gas as 20 sccm of flux to the
substrate. Same to the Comparative Example 1 and 2 and
Example 1~3, the rf-power was maintained to 600 W and
bias-voltage was maintained to —600 V in the deposition
process constantly. The same deposition pressure, 500 mTorr,
was applied. However, the inflow gas was applied by mixing
afunctional gas, carbon tetrafluoride (CF,) with the acetylene
gas (C,H,) and the thin films of Example 4, 5, 6, and 7 were
manufactured by using different flow ratio (CF,/C,H,, vol-
ume ratio) such as (a) 5/15, (b) 10/10, (c) 15/5, and (d) 16/4.
[0074] The surface structure of thin films manufactured by
the Example 4~7 were observed with SEM and the images
were displayed in FIG. 6. As shown in the FIG. 6, it was
possible to control size of the pores and diameter of the
nanoclusters by a ratio of mixing the hydrocarbon-based gas,
acethylene gas, and the functional gas, carbon tetrafluoride.
With this, it was identified that when mixing more amount of
the functional gas, carbon tetrafluoride, more dense nanoclus-
ters were formed.

Example 8~Example 10

[0075] Thedeposition process was performed in the plasma
reactor, introducing the inflow gas, acetylene gas (C,H,), as
20 scem of flux to the substrate. Same to the Comparative
Example 1 and 2 and Example 1~7, the rf-power was main-
tained to 600 W and bias-voltage was maintained to —600V in
the deposition process constantly. The same deposition pres-
sure, 500 mTorr, was applied.

[0076] However, the nano porous materials of the Example
8, 9, and 10 were manufactured, changing the substrates to
aluminum which is a metal, silicone which is a ceramic, and
polyethylene which is a plastic. Their fine surface structures
were observed with SEM and the images were displayed in
FIG. 7. As shown in the FIG. 7, it was identified that similar
nano porous thin films were formed regardless of substrate
types such as metal, ceramic, or plastic. It is considered that
this is because due to extremely low kinetic energy of the
deposited materials, the residual stress inside of the thin film
is extremely low, so the formed thin film is not unstable
regardless of the substrate material.

[0077] As the present features may be embodied in several
forms without departing from the characteristics thereof, it
should also be understood that the above-described embodi-
ments are not limited by any of the details of the foregoing
description, unless otherwise specified, but rather should be
construed broadly within its scope as defined in the appended
claims, and therefore all changes and modifications that fall
within the metes and bounds of the claims, or equivalents of
such metes and bounds are therefore intended to be embraced
by the appended claims.

What is claimed is:
1. A manufacturing method of nano porous material com-
prising steps of:

a preparing step to prepare a substrate; and

a manufacturing step to prepare nano porous material on
the substrate through plasma deposition under the con-
dition of deposition pressure as equal to or more than
300 mTorr, wherein the nano porous material comprises
anetwork structure in which nanoclusters are connected
to each other.
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2. The manufacturing method of claim 1, wherein plasma
deposition is performed at the voltage of —-500 V~—1000 V.

3. The manufacturing method of claim 1, wherein the
plasma deposition is applied with an inflow gas comprising
hydrocarbon-based gas.

4. The manufacturing method of claim 3, wherein the
hydrocarbon-based gas is one selected from the group con-
sisting of acetylene (C,H,), methane (CH,), benzene (C4Hy),
hexamethyldisiloxane (C,H,,08i,), and combinations
thereof.

5. The manufacturing method of claim 1, wherein pores of
the nano porous material are distributed within and on the
surface of the nano porous material.

6. The manufacturing method of claim 5, wherein the
diameter of the pores distributed within the nano porous
material is in the range of 10~70 nm and the diameter of the
nanoclusters is in the range of 10~50 nm.

7. The manufacturing method of claim 1, wherein the
thickness of the nano porous material is equal to or less than
1000 pm.

8. The manufacturing method of claim 3, wherein the
inflow gas further comprise a functional gas selected from the
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group consisting of carbon tetrafluoride (CF,), argon (Ar),
nitrogen (N,), silane (SiH,), and combinations thereof.

9. The manufacturing method of claim 1, wherein the sub-
strate contains one selected from the group consisting of
ceramic, metal, and plastic.

10. Nano porous material comprising a network structure
in which nanoclusters are connected to each other.

11. The nano porous material of claim 10, wherein the nano
porous material comprises pores which are distributed within
and on the surface of the nano porous material.

12. The nano porous material of claim 10, wherein the
diameter of the pores distributed within the nano porous
material is in the range of 10~70 nm and the diameter of the
nanoclusters is in the range of 10~50 nm.

13. The nano porous material of claim 10, wherein the
thickness of the nano porous material is equal to less than
1000 or pm.

14. A manufacturing method of a filter comprising the
manufacturing method according to claim 1.

15. A manufacturing method of super-hydrophobic surface
comprising the manufacturing method according to claim 1.

#* #* #* #* #*



	E:\UNIVENTIO_PDF_UA\OUTPUT\UA\140506\TEMP\2014-18\US\2014\0116\936\A1\00000001.tif
	E:\UNIVENTIO_PDF_UA\OUTPUT\UA\140506\TEMP\2014-18\US\2014\0116\936\A1\00000002.tif
	E:\UNIVENTIO_PDF_UA\OUTPUT\UA\140506\TEMP\2014-18\US\2014\0116\936\A1\00000003.tif
	E:\UNIVENTIO_PDF_UA\OUTPUT\UA\140506\TEMP\2014-18\US\2014\0116\936\A1\00000004.tif
	E:\UNIVENTIO_PDF_UA\OUTPUT\UA\140506\TEMP\2014-18\US\2014\0116\936\A1\00000005.tif
	E:\UNIVENTIO_PDF_UA\OUTPUT\UA\140506\TEMP\2014-18\US\2014\0116\936\A1\00000006.tif
	E:\UNIVENTIO_PDF_UA\OUTPUT\UA\140506\TEMP\2014-18\US\2014\0116\936\A1\00000007.tif
	E:\UNIVENTIO_PDF_UA\OUTPUT\UA\140506\TEMP\2014-18\US\2014\0116\936\A1\00000008.tif
	E:\UNIVENTIO_PDF_UA\OUTPUT\UA\140506\TEMP\2014-18\US\2014\0116\936\A1\00000009.tif
	E:\UNIVENTIO_PDF_UA\OUTPUT\UA\140506\TEMP\2014-18\US\2014\0116\936\A1\00000010.tif
	E:\UNIVENTIO_PDF_UA\OUTPUT\UA\140506\TEMP\2014-18\US\2014\0116\936\A1\00000011.tif
	E:\UNIVENTIO_PDF_UA\OUTPUT\UA\140506\TEMP\2014-18\US\2014\0116\936\A1\00000012.tif
	E:\UNIVENTIO_PDF_UA\OUTPUT\UA\140506\TEMP\2014-18\US\2014\0116\936\A1\00000013.tif

