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Description

FULLERENE MANIFOLD AND MANUFACTURING METHOD
OF THE SAME HAVING CHARACTERISTIC OF WHITE PHO-

[1]

[2]

[3]

[4]
[5]

[6]
[7]

[8]

TOEMISSION
Technical Field

The present invention relates to a fullerene manifold having a characteristic of
white photoemission, and more particularly, to a fullerene manifold with a size of
several to tens of nanometers, having a characteristic of white photoemission of a
closed shell structure, the fullerene manifold being formed by dissolving a fullerene
monomer such as CGO, in a solvent such as Toluene, solidifying the solution to form a
fullerene assembly, and then, optically pumping the fullerene assembly, and a method

of manufacturing the fullerene manifold.

Background Art

A fullerene is a substance formed by only carbon, and has an intermediate structure
between a graphite structure and a diamond structure. The fullerene is formed with
hexagonal ring structure, partially having pentagonal ring structure.

In relation to the fullerene, substances which are obtained by replacing part of
carbon atoms with other elements, or by adding other elements to the fullerene have
also been well known. In addition, substances in which other elements are included in
a fullerene, such as a substance obtained by including metal atoms inside a ball-shaped
fullerene, and a structure having metal atoms in which oxygen is included between

fullerene molecules have also been well known.

Representative fullerenes include CGO, and in addition, C7o’ C76, C78, C82, C84, C240, C
w0’ and Cm, have also been known. Each of the fullerenes has a ball state in which the
inside is empty. Also, fullerenes in tube states have also been known. The ball-state
fullerenes are more noteworthy and fullerenes will now be explained with more focus

on the ball-state fullerenes.

The fullerene exists as a solution or a single crystal. Solvents dissolving the
fullerene include benzene, toluene, CSz, acetone, tricrene, and chlorobenzene. The
fullerene has a degree of freedom of rotation both as a solution and as a single crystal.

For example, in a single crystal at room temperature, a fullerene molecule, i.e., a
fullerene monomer, does not have only the freedom of translation, but rotates by a
thermal motion. This relates to the fact that the fullerene has an isotropic ball state in

which the bonding between fullerene molecules is weak and the anisotropy of the
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potential of the bonding is small. Accordingly, the bonding between fullerene
molecules in a solid body is mainly van der Waals bonding caused by interaction of 7
electrons.

As an application of the fullerene, lithography has been highlighted. Since the
fullerene has a sublimation property and can form a thin film, if a latent image can be

formed and developed on this thin film, the fullerene can be applied for lithography.

Disclosure of Invention

Technical Problem

In relation to the characteristics of the fullerene and its application fields as
described above, research activities have been underway, but so far, the characteristic
of white photoemission of the fullerene has not been known and the fullerene has never
been used for a display device such as an organic electroluminescent (EL) display.

Accordingly, the present invention provides a fullerene manifold having a char-
acteristic of white photoemission in the whole range of visible rays, the fullerene
manifold being formed by the covalent bonding between fullerene molecules in a
fullerene assembly, by dissolving a substance of fullerene monomers in a single
solvent to form a fullerene solution, then, forming the fullerene assembly through a so-

lidifying process, and optically pumping the fullerene assembly by irradiating a laser.

Technical Solution

According to an aspect of the present invention, there is provided a method of man-
ufacturing a fullerene manifold having a characteristic of white photoemission, the
method including: generating a fullerene assembly by solidifying a fullerene solution
obtained by dissolving a substance or fullerene monomers in a single solvent; and
optically pumping the generated fullerene assembly by irradiating a laser to the fu
llerene assembly.

According to another aspect of the present invention, there is provided a fullerene
manifold having a characteristic of white photoemission which is generated by the
method.

Advantageous Effects

By generating a fullerene assembly in a process of dissolving a substance of
fullerene monomers in a signal solvent and solidifying the solution, and manufacturing
a fullerene manifold through an optical pumping process by irradiating a laser, the
fullerene manifold having the characteristic of white photoemission according to the

present invention can be made to have the characteristic of white photoemission in the
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whole range of visible rays.
Also, since the fullerene manifold according to the present invention has the char-
acteristic of white photoemission in the whole range of visible rays, the fullerene

manifold can be applied to a display device such as an organic EL display.

Brief Description of the Drawings

FIG. 1 is a graph illustrating changes in a photo luminescence (PL) spectrum with
respect to light irradiation time of a fullerene manifold which is manufactured by
optically pumping a fullerene assembly manufactured according to an embodiment of

the present invention.

Mode for the Invention

The present invention relates to a fullerene manifold having a characteristic of
white photoemission in which fullerene monomers are bonded together such that the
degrees of freedom of rotation of the fullerene monomers can be removed.

The fullerene manifold having the characteristic of white photoemission is man-
ufactured, by solidifying a fullerene solution obtained by dissolving fullerene
monomers in a signal solvent, thereby forming a fullerene assembly in the solidifying
process, and optically pumping the fullerene assembly by irradiating a laser to the
fullerene assembly.

Also, the fullerene manifold may also be manufactured by forming a fullerene
assembly by adding a poor solvent of a fullerene to a substance of fullerene monomers
solution, and optically pumping the fullerene assembly by irradiating a laser to the
fullerene assembly.

As the solvent of the fullerene monomer, any one of toluene, benzene, and CS2 may
be used, and in addition, acetone, tricrene, or chlorobenzene that can dissolve the
fullerene can also be used as a solvent. Also, since the fullerene assembly which is
generated in the process of solidifying the fullerene monomer solution obtained by
dissolving the fullerene monomers in the solvent, relies on the density of the fullerene
monomer dissolved in the solvent, the density of the fullerene monomer is preferably
be maintained at equal to or greater than 1x10°mol/L in any solvent.

The assembly of the fullerene indicates a state in which several to hundreds of the
fullerene monomers, or several to tens of fullerene monomers when the number is
small, are bonded together in the solution by the van der Waals force.

Also, by maintaining the density of the fullerene monomers in the fullerene
monomer solution at equal to or greater than 2.5x10”mol/L for a toluene solvent, at

equal to or greater than 1.5x10”mol/L for a benzene solvent, and at equal to or greater
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than 1.5x10”mol/L for a CS2 solvent, the fullerene monomers become the fullerene
assembly after the solidification or addition of the difficult solvent.

The fullerene assembly which is formed in the solidifying process of the fullerene
monomer solution as described above, has a size of several to tens or nanometers, and
has a closed shell structure. The fullerene assembly which is formed by mixing with
the difficult solvent has a size of roughly hundreds of nanometers, and has an FCC
structure as that of the bulk state.

The fullerene manifold manufactured through the optical pumping process by ir-
radiating a laser to the fullerene assembly generated as described above has a different
size and structure in the aspect of the properties according to the method of forming
the fullerene assembly.

In particular, in the case of the fullerene manifold generated by optically pumping
the fullerene assembly manufactured through the solidifying process of the fullerene
monomer solution, the fullerene manifold has the characteristic of white photoemission
in the whole range of the visible rays.

However, in the case where the fullerene assembly generated by mixing a difficult
solvent with the fullerene monomer solution is manufactured as the fullerene manifold
through an optical pumping process, the characteristic of the white photoemission
cannot be found in the fullerene manifold.

In this case, a laser with a wavelength (355nm) three times the wavelength of a
YAG laser or an Ar ion laser (514.5nm) is used as the laser beam irradiated for the
optical pumping of the fullerene assembly.

According to an embodiment of the method of manufacturing the fullerene
manifold having the characteristic of the white photoemission, a substance of fullerene
monomers may be dissolved in a benzene solvent, thereby forming a substance of
fullerene monomers solution with a density equal to or greater than 1x10”mol/L, and
then, by solidifying the fullerene monomer solution at a temperature equal to or below
77K which is the freezing point of benzene, the fullerene assembly may be generated.

Next, by irradiating a laser beam (laser power density: 15 8mW/mm?®) with a
wavelength (355nm) three times the wavelength of a YAG laser to the fullerene
assembly, the fullerene assembly is optically pumped and the fullerene manifold is
generated.

In this case, according to the time for irradiating the laser beam to the fullerene
assembly, a photo luminescence (PL) spectrum was measured so that it is checked
whether or not a fullerene manifold has been generated.

FIG. 1 is a graph illustrating changes in a PL spectrum with respect to the time for
irradiating the laser in the optical pumping process of the current embodiment. As il-

lustrated in FIG. 1, the PL spectrum having the time for irradiating the laser beam



WO 2007/139345 PCT/KR2007/002620

[37]

[38]

[39]
[40]

being 0 minute, has a peak value at wavenumber 1400 (wavenumber: the number of
waves per cm’). Based on this, it can be known that with the increasing irradiation
time of the laser beam, the PL spectrum of the fullerene assembly changes to that of
the fullerene manifold having a peak value around wavenumber 1800. When the time
for irradiating the laser beam exceeds five minutes, the PL spectrum does not have a
peak value at wavenumber 1400, and therefore it can be known that the fullerene
assembly has changed to the fullerene manifold having the characteristic of white pho-
toemission in the whole range of the visible rays.

For your information, the time in which the fullerene assembly changes to the
fullerene manifold may rely on the strength (power density) of the irradiation of the
laser beam and the wavelength of the laser, and the five minutes is the time taken when
the laser beam with a wavelength (355nm) three times the wavelength of a YAG laser
was irradiated at a laser power density of 15.8mW/mm’,

While the present invention has been particularly shown and described with
reference to exemplary embodiments thereof, it will be understood by those of
ordinary skill in the art that various changes in form and details may be made therein
without departing from the spirit and scope of the present invention as defined by the
following claims. The preferred embodiments should be considered in descriptive
sense only and not for purposes of limitation. Therefore, the scope of the invention is
defined not by the detailed description of the invention but by the appended claims,
and all differences within the scope will be construed as being included in the present

invention.
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Claims

A method of manufacturing a fullerene manifold comprising:

generating a fullerene assembly by solidifying a fullerene solution obtained by
dissolving a substance of fullerene monomers in a single solvent; and

optically pumping the generated fullerene assembly, by irradiating a laser to the
fullerene assembly.

The method of claim 1, wherein the solvent of the fullerene monomer is any one
of benzene, toluene, CSZ, acetone, tricrene, and chlorobenzene.

The method of claim 1, wherein the density of the fullerene monomer dissolved
in the solvent is at least equal to or higher than 1x10 mol/L.

The method of claim 1, wherein the laser irradiated in the optical pumping is a
YAG laser or Ar ion laser.

A fullerene manifold manufactured by the method of claim 1, and having a size

of several or tens of nanometers and a closed shell structure.



WO 2007/139345

11

Intensity (arb. units)

20000

PCT/KR2007/002620
[Fig. 1]
T 1 T T T T T T
Nd : YAG THG(355nm) 15.8mW/mm?
77K
5min
3min
\ Tmin
Omin
y | 4 | | |
18000 16000 14000 12000 10000

Wavenumber (cm™)



INTERNATIONAL SEARCH REPORT

International application No.

PCT/KR2007/002620

A. CLASSIFICATION OF SUBJECT MATTER

CO9K 11/06(2006.01)i

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

IPC8 CO9K 11/06

Minimum documentation searched (classification system followed by classification symbols)

Korean Utility Models and applications for Utility Models since 1975

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Japanese Utility Models and applications for Utility Models since 1975

eKIPASS(KIPO internal), USPAT, PAJ

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

See the whole document

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
X JP 10-1306 A ISHIKAWA SEISAKUSHO LTD. et al.) 06 January 1998 1-5
See abstract, claims, paragraphs [0004], [0011], [0016], [0024]
A JP 08-59220 A (SONY CORP.) 5 March 1996 1-5
See the whole document
A JP 08-295505 A (NEC CORP.) 12 November 1996 1-5
See the whole document
A JP 2004-165609 A (SONY CORP.) 10 June 2004 1-5

|:| Further documents are listed in the continuation of Box C.

& See patent family annex.

* Special categories of cited documents:

"A"  document defining the general state of the art which is not considered
to be of particular relevance

"E" earlier application or patent but published on or after the international
filing date

"L"  document which may throw doubts on priority claim(s) or which is
cited to establish the publication date of citation or other
special reason (as specified)

"O" document referring to an oral disclosure, use, exhibition or other
means

"P"  document published prior to the international filing date but later

than the priority date claimed

"T" later document published after the international filing date or priority
date and not in conflict with the application but cited to understand
the principle or theory underlying the invention

document of particular relevance; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive
step when the document is taken alone

document of particular relevance; the claimed invention cannot be

e

e
considered to involve an inventive step when the document is
combined with one or more other such documents,such combination
being obvious to a person skilled in the art

"&" document member of the same patent family

Date of the actual completion of the international search

06 SEPTEMBER 2007 (06.09.2007)

Date of mailing of the international search report

07 SEPTEMBER 2007 (07.09.200

Name and mailing address of the ISA/KR

Korean Intellectual Property Office
920 Dunsan-dong, Seo-gu, Daejeon 302-701,
Republic of Korea

Facsimile No. 82-42-472-7140

7)

Authorized officer "

SOHN, Chang Ho

Telephone No.  82-42-481-8398

Form PCT/ISA/210 (second sheet) (April 2007)



INTERNATIONAL SEARCH REPORT

Information on patent family members

International application No.

PCT/KR2007/002620

Patent document Publication Patent family Publication

cited in search report date member(s) date

JP10001306A 06.01.1998 DE19639675A1 18.12.1997
JP3563206B2 08.09.2004
US5851503A 22.12.1998

JP0OB059220A 05.03. 1996 NONE

JPOB295505A 12.11.1996 JP2692644B7 17.12.1997

JP16165609A 10.06.2004 NONE

Form PCT/ISA/210 (patent family annex) (April 2007)




	Page 1 - front-page
	Page 2 - front-page
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - claims
	Page 9 - drawings
	Page 10 - wo-search-report
	Page 11 - wo-search-report

