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(54) Hydrophobic material and production process thereof

(57) A hydrophobic material includes a substrate, a
fine uneven structure formed on a surface of the sub-
strate, and a hydrophobic molecule covering a surface
of the fine uneven structure. The fine uneven structure
includes a petal-like structure formed of an aggregate of
a plurality of plate-like particles and a columnar structure
formed of columnar particles, in which a length from a
surface of the substrate to the tip of the columnar struc-
ture is longer than a length from the surface of the sub-

[Fig. 1]
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strate to the tip of the petal-like structure. The hydropho-
bic material is obtained by forming a fine uneven structure
including a petal-like structure formed of an aggregate
of a plurality of plate-like particles and a columnar struc-
ture formed of columnar particles on a surface of a sub-
strate, in which a length from a surface of the substrate
to a tip of the columnar structure is longer than a length
from the surface of the substrate to a tip of the petal-like
structure, and covering a surface of the fine uneven struc-
ture with a hydrophobic molecule.

7

7]

J

AW

('./aa,.,,,,,,,
e 7 27T TR
\‘

)
5
0

..,
=
"'o."
>
\u..,,,
NN
222207202

SO

572777

7

N
K

/.

\\\\
74

Petal-like Structure

Substrate

/N

Columnar Structure

Printed by Jouve, 75001 PARIS (FR)



EP 2 594 343 A3

Eu:opflsc:les

o E’:t"e’rete io"ffi:e Application Number
e EUROPEAN SEARCH REPORT
des brevets EP 12 19 2414

DOCUMENTS CONSIDERED TO BE RELEVANT

Category Citation of g;)rceul em\/e;:tv;i;:;r;giec:tion, where appropriate, Eeéleavi?nnt (IiIF_,Qﬁ%IiI_ﬁéRO:\IIP%I; THE
X US 2007/031639 Al (HSU MING F [US] ET AL) (1,2,5,6,] INV.

8 February 2007 (2007-02-08) 9 BO5D5/08

* figure 6 * BO5D3/10

* paragraphs [0030], [0031], [0039] *

*

claims 20,21,31,35,36 *

TECHNICAL FIELDS
SEARCHED (IPC)

BO5D
1
Place of search Date of completion of the search Examiner
The Hague 9 April 2013 Slembrouck, Igor

CATEGORY OF CITED DOCUMENTS T : theory or principle underlying the invention
E : earlier patent document, but published on, or
X : particularly relevant if taken alone
Y : particularly relevant if combined with another D : document cited in the application

document of the same category L : document cited for other reasons
A:technological backgroUnd e e e et ettt et et eene
O : non-written disclosure & : member of the same patent family, corresponding
P : intermediate document document

after the filing date

EPO FORM 1503 03.82 (P04C01)




EP 2 594 343 A3

Européisches
Patentamt

European

Patent Office Application Number
Office européen
dunbreets EP 12 19 2414

CLAIMS INCURRING FEES

The present European patent application comprised at the time of filing claims for which payment was due.
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Only part of the claims have been paid within the prescribed time limit. The present European search
report has been drawn up for those claims for which no payment was due and for those claims for which
claims fees have been paid, namely claim(s):

No claims fees have been paid within the prescribed time limit. The present European search report has
been drawn up for those claims for which no payment was due.

LACK OF UNITY OF INVENTION

The Search Division considers that the present European patent application does not comply with the
requirements of unity of invention and relates to several inventions or groups of inventions, hamely:

see sheet B
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All further search fees have been paid within the fixed time limit. The present European search report has
been drawn up for all claims.

As all searchable claims could be searched without effort justifying an additional fee, the Search Division
did not invite payment of any additional fee.

Only part of the further search fees have been paid within the fixed time limit. The present European
search report has been drawn up for those parts of the European patent application which relate to the
inventions in respect of which search fees have been paid, namely claims:

None of the further search fees have been paid within the fixed time limit. The present European search
report has been drawn up for those parts of the European patent application which relate to the invention
first mentioned in the claims, hamely claims:

2, 5, 9(completely); 1, 6(partially)

The present supplementary European search report has been drawn up for those parts
of the European patent application which relate to the invention first mentioned in the
claims (Rule 164 (1) EPC).
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The Search Division considers that the present European patent application does not comply with the
requirements of unity of invention and relates to several inventions or groups of inventions, namely:

1. claims: 2, 5, 9(completely); 1, 6(partially)

1.1. claims: 2, 9(completely); 1, 6(partially)

1.2. claims: 5(completely); 1, 6(partially)

A hydrophobic material comprising the following
constitutions:

(1) the hydrophobic material including: a substrate,a fine
uneven structure formed on a surface of the substrate; and a
hydrophobic molecule covering a surface of the fine uneven
structure, and

(2) the fine uneven structure including: a petal-like
structure formed of an aggregate of a plurality of
plate-Tike particles; and a columnar structure formed of
columnar particles,

wherein a length from the surface of the substrate to a tip
of the columnar structure is longer than a length from the
surface of the substrate to a tip of the petal-like
structure,

and a process of producing said hydrophobic material;

A hydrophobic material comprising the following
constitutions:

(1) the hydrophobic material including: a substrate,a fine
uneven structure formed on a surface of the substrate; and a
hydrophobic molecule covering a surface of the fine uneven
structure, and

(2) the fine uneven structure including: a petal-like
structure formed of an aggregate of a plurality of
plate-like particles; and a columnar structure formed of
columnar particles,

wherein a length from the surface of the substrate to a tip
of the columnar structure is longer than a length from the
surface of the substrate to a tip of the petal-like
structure,

wherein the fine uneven structure is formed of a metal oxide
or a material including a polar functional group (A) at
least on the surface thereof,

the hydrophobic molecule includes a polar functional group
(B) capable of forming a chemical bond with the surface of
the fine uneven structure, and the hydrophobic material is
obtained by covering the surface of the fine uneven
structure with the hydrophobic molecule and forming a
chemical bond of the surface of the fine uneven structure
with the polar functional group (B);

and a process of producing said hydrophobic material;

A hydrophobic material comprising the following
constitutions:
(1) the hydrophobic material including: a substrate,a fine
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uneven structure formed on a surface of the substrate; and a
hydrophobic molecule covering a surface of the fine uneven
structure, and

(2) the fine uneven structure including: a petal-like
structure formed of an aggregate of a plurality of
plate-like particles; and a columnar structure formed of
columnar particles,

wherein a length from the surface of the substrate to a tip
of the columnar structure is longer than a length from the
surface of the substrate to a tip of the petal-Tike
structure,

wherein the substrate is formed of an aluminum-containing
and a process of producing said hydrophobic material;

2. claims: 3(completely); 1, 6(partially)

A hydrophobic material comprising the following
constitutions:

(1) the hydrophobic material including: a substrate,a fine
uneven structure formed on a surface of the substrate; and a
hydrophobic molecule covering a surface of the fine uneven
structure, and

(2) the fine uneven structure including: a petal-like
structure formed of an aggregate of a plurality of
plate-like particles; and a columnar structure formed of
columnar particles,

wherein a length from the surface of the substrate to a tip
of the columnar structure is longer than a length from the
surface of the substrate to a tip of the petal-Tike
structure,

wherein the petal-like structure is formed of boehmite and
the columnar structure is formed of bayerite,

and a process of producing said hydrophobic material;

3. claims: 4, 10(completely); 1, 6(partially)

A hydrophobic material comprising the following
constitutions:

(1) the hydrophobic material including: a substrate,a fine
uneven structure formed on a surface of the substrate; and a
hydrophobic molecule covering a surface of the fine uneven
structure, and

(2) the fine uneven structure including: a petal-like
structure formed of an aggregate of a plurality of
plate-like particles; and a columnar structure formed of
columnar particles,

wherein a length from the surface of the substrate to a tip
of the columnar structure is longer than a length from the
surface of the substrate to a tip of the petal-Tike
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structure,

wherein the hydrophobic molecule is further specified
according to claim 4,

and a process of producing said hydrophobic material;

4. claims: 7, 8(completely); 6(partially)

A process of producing a hydrophobic material comprising:
(1) an unevenness step of forming a fine uneven structure
including a petal-Tike structure formed of an aggregate of a
plurality of plate-like particles and a columnar structure
formed of columnar particles on a surface of a substrate,
wherein a length from the surface of the substrate to a tip
of the columnar structure is Tonger than a length from the
surface of the substrate to a tip of the petal-Tike
structure to obtain a fine uneven substrate, and

(2) a covering step of covering a surface of the fine uneven
structure with a hydrophobic molecule to obtain a
hydrophobic molecule-covered fine uneven substrate,

wherein the substrate is formed of an aluminum-containing
material and the unevenness step is a hot-water treatment
step of forming the fine uneven structure on the surface of
the substrate by immersing the substrate in a solution
including water and an amine-based molecule at a temperature
from 60°C to 300°C to obtain the fine uneven substrate;

Please note that all inventions mentioned under item 1, although not
necessarily linked by a common inventive concept, could be searched
without effort justifying an additional fee.
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