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[Fig. 2]

a hydrogen storage material which contains graphite powder and the

hydrogen storage material fabricated by the method, and more specifi-
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cally, to a method for fabricating a hydrogen storage material which
contains graphite powder for improving hydrogen storage ability by
- mechanically grinding graphite through a ball milling process, and to
the hydrogen storage material which includes graphite powder having
improved hydrogen storage ability fabricated according to the method.
Thus, the invention remarkably improves the hydrogen storage ability
-~ of hydrogen storage media.

G LFA: 2 3y S S Fiste 4 AGE 249
Az W 2 o ® A7 i A A B A=,
o pAHoREE 248 B Uy o 7)) Rfste] $a
ToE& PN FAHE FFste i AFE 2AE A
shiz W B ] o) Whel] o)she] Al o] A gl
W SAEws X9 oA A @it Aot & wHe
o B AL F2AdEEs dF FEAL 5 9
Al .



WO 2011/025110 A1 I 0000 00O A A RO

BJ, CF, CG, CI, CM, GA, GN, GQ, GW, ML, MR, NE, &7:
SN, TD, TG). —  FAZRALEILA o T (FoF Al 21 2(3))



WO 2011/025110 PCT/KR2010/001601

[0001]

[0002]

[0003]

[0004]

[0005]

[0006]

w8 Al A
o Y ZARD L HEtE 54 AL 249 A2y
2 o] o) A xH 4 GG LA
71 & ok
g 2 7)) A 7bES o] &3k i A BAo] Alx el B Ao,
A A= FS 7hE st FAA S SO T AGE 29
Az A zg Fa AGE Sl #3 gl
w3 7)<
2;]

2k o] s gl o) uhe} A ol g o] Alg-aFo] d A EH A F7EHA H
A 7 A R AL Tk, o] e} A 5
A oA o] sltoe] A4l 8y A
9] 37 FaduH] o o), F A 7FA] AP 2
O MAF A, Y VAT A, ARG
gk SOt o] A A FAA S YA W= ALyt
F2aA A 18 4-50] =2 oA A E e AT 4
10-14kWhe] A& o] AR E 22 oL A] Au| o] u$- 7451, St
A gFo] u g Avh= wdo] vk Wk, AT ] B G- d

20-40atmo] 8}o] 4 O 2 A5 s Al A 4= QA RE AT A AL
7HA o] mir A s ol A e 7hE fl ol T AL H T o] A 5L, 7} A
A el o] wro] vk ALek VA A g o] - 7007198 o] e a1jhe
Al of AA L e 4= 9] vl sugkell A = gl 8719 AREo]
Aol 229 FE(leak) = 13 H §] g o] Al AL b ol

- = [€)
wAZE A mEbA, FAE ol ate] A B ATl A A sE (10071 94)ell
FaE A vz dade] iy,
A BaA S 2 qhell HAlY S S v
G- ol A F U T EEE Tk FAA RA] g of
SaAm 7le 2 Aloj7t 7hgske] 7k e /iAol whE 7]E
AAE T3 e ANl Golsttt 3, el H ot A E v 7 oL
9o, 718 kA 2 & o thFd e 7o Folrh rhsai, o) & &
FAg7h2ol vial g A e A Q1 F o] Fof i T S
X s B A Sh A o sl A bl et Rk
o

2

bu

H

‘j_J‘ -1 = L4
v, o n Tk ago] 7hel ojo] A i A 0 2

ohel HAH oz AR s

ABE 5 ek 4R THAaT)

AT, 9 B R A RE AT Aske] Aske o] R Bk ol
Fat Al e B 2 R FHNUAR Pl A 52492 7o



PCT/KR2010/001601

WO 2011/025110

el 2 gk 2 2] 7]

o83
b,

)

A7t 7bs

Ul

Q]/K

N

K
Ho

[0008]

2o 2o

713 A
o

o] &
ol A & & (ball milling) WH o=

PR

-
=

[0009]

bel Al e o) A

fiie)
E
i

N
o

e

0

o

ol

3
—_—

S EEER

g

]

be g

)0

(o)
IT

2

o

o

ol

[0011]

3
fiie)
oF

o

R
1

mK

[0013]

A 32

o

=y

2

[0015]

GA B E o] Aol A

[0016]

[0018]

o
o
™

N

o
1H

2 (Ball mill)<] 7l & o]},
2% & Y (Ball mill) W& £7] ko] Al w5o)tt,

o =
=

1

T:
~

[0019]

[0020]

[0021]



PCT/KR2010/001601

WO 2011/025110

ek H el FH)

3|

SERERE

.mo
ol

1

fiie)

~
B

e

<]

%0
o
=3
o)
o
o

RS
I
—_—

fiie)

o

A =t

1

9
T

ol ol Al

[0025]

e
"

bl

i
ol

e
"

bl

i
ol

&=

ojm 24 AR TR Y] S 9l

o

ol T

af = o] Xt

S

(flakes) =+ ¥/ (plates) 3 E| <1

-

b

(powders),

[0026]
[0028]

I
0

J-

B A=

s

FLt, o] el A

o npe 4|5

Al

K

F1] L(alumina), (steel), 7}-2 ¢ (kaolin), X| = FF (zirconium) 5=+

T2 (silicate) ©|

1
A4 o]

[0029]

b A gk,

3
T

718] ZxA ol Al

}-

<0
g

1

-
.

o

=

gl

S

2 =]
2]

0.5 WA 5, 1}

-
.

I W] (viv)
= U7 ®H(Ball Milling Process)

A &71 el

-

kel
]

U} 2] & (ball) 2

[0030]

AN A=

Z]
S

1)
—_
fiie)
5
i

o
i

I 5 &}(Mechanical Alloying)°l AH-8-% o]

.
H

Z]
S

3] 8} (Mechanical Grinding) 7] 7|

o] 2]

R LN

H

[0032]

e#a
4r

=
A
=]
Mo o
Plo
~
Tl

X

1)
S
o B
T B
™ ok

T of

o
=Y
AT T

£ v (Ball Mill)

1

Z}3
bt B B4

A A

A

- (room temperature)! 25°C 7 El of] A &}



PCT/KR2010/001601

WO 2011/025110

100 W A

ik 8ol =

H

100 WH#] 2000 rppm 2] <

o
T

,mmo
=l

Y

]

gmo
1)

T

1

[0033]

»AO

35 rpm ol A= Ho] &

ol v e A, v

{k

Fg-o] A9 Qlofup] ko, 12030] ol by
g

=]
-

b e,

] 313

X
3

s

oj ¢t = o] JE7)

A 7|
-
elubA o 72 15 A 25°CE &

")E)]_%"

bb, 2] e

)

o] AlojEf o] par A gho] SALE F

[0037]

et

% ©

02 WA 55

A3 A

103 0.01 WA 105%%, BF

)

of o

5%

[0038]

[0039]

[0041]

A2 & 7F Al Al Qhol M A g Al o]

[0042]

[0043]

Kr

ol

A

[0044]

[0046]

ol

A

[0047]

e
=

714171 ¥-, BEL-HP (BEL Japan)

|22
=

]_

o

gl 298K, 1007]
TaA G S22 step-by-step 4 = A&

°]-&

b

)

0.5g.0. %



WO 2011/025110 PCT/KR2010/001601
[0049]
[0050] AA]4 1.
[0051] ﬁﬁgﬁlw%ﬂMMEﬂg5“%%%%ﬂﬂﬁ%ﬂﬁ%MMmﬂ%$W4

[0052]

[0053]
[0054]
[0055]

[0056]

[0057]
[0058]
[0059]

[0060]

[0061]
[0062]
[0063]

[0064]

[0065]
[0066]
[0067]

- (alumina ball)= 250 ml 7}A] A& H, £7] ¢H=
342 100 rppm &= 214 sfo] eF 1
25°C 3t

H Ao A A e it Aol -5 AR S w2y S ES
5% 3L, a2 A A EE0] 50%(0.2 wt%—0.3 wt%) 7| =713 THGE 1, 3E 2).

A A4 2.

159110 g2 500 ml F-5] 2] & ¥ 9k-3-&7)o] Y31 47 10 mme] &1}
£ (alumina ball)= 250 ml 7}A] A& FH, £7] b2 N, 2 A 3} o}, vh-&-87] 9
34 200 rpm O 2 A FFO] o 1057+ W e atgl on, aw) el

25°C 3 Tt
H Ao A A e it Aol -5 AR S w2y S ES
509% 2} 31, =2 A 77 0] 400%(0.2 wt%—1.0 wt%) 7} 5718 vHGE 1, 3% 2).

Al )\] Oﬂ
9159110 g& 500 ml F3] 2] &
- (alumina ball)2 250 ml 7}4] 2|& 5, £7] oF& N,= H A 5t} wk-g87]9]
)AL 400 rpm &2 217G 3ol of 3057 A A s o, o &x =
25°CA v}

A Ao A At A 5 A EE SA e By &S
140% 9 31, 52 A 2 EEo] 750%(0.2 wt%—1.7 wt%)7} S 7} oh3E 1, 3 2).

2
olo
o o
~
=
o
k1
>
o
=
:
ik
i
=)
i

L}

Al A

4.

=

=91 10 g2 500 ml H-3] 2] ball mill ¥H-&-&7]) W aL 27 10 mme]
[e]

=2

FZ 1|1} 2 (alumina ball)S 250 ml 7F4] A 5, €7] ¢S N, 2 ¥ A &3 o}
HES-8-7] 9] 57L& 800 rpm O 2 LA B}o] oF 60%-7F e A7 Eg o, 1w
&5 2590 U

B AA oo A Za] A3} 2] B APy So] ko] By Z &S
270% 9 3L, =2 A4 43 o] 1650%(0.2 wt%—3.5 wt%) 7} S 713t A thH(3E 1, % 2).

=
;
iz
L
B
=
o
o
=
o
[\
N
e
| B
g
)
:I:‘
Ho
41 4
o
N
=
o
Z
il
i)
N,
o
ol
2
i)



WO 2011/025110 PCT/KR2010/001601

[0068]
[0069]

[0070]
[0071]

[0072]

[0073]
[0074]

[0075]

[0076]
[0077]
[0078]

[0079]

[0080]

[0081]
[0082]

[0083]

[0084]
[0085]
[0086]

B AA A 2 e A A FE ARy S Bt By Zu &
300% % 3L, =224 0] 1500%(0.2 wi%—3.2 wt%)7F 5 71H AT 1, 3 2).

A A] 4 6.
=4 10 g2 500 ml 3] 2] ball mill ¥H-&-87]0] €3l 274 10 mme]
o+ 2w 1} 2 (alumina ball)2 250 ml 7}%] & F, &7] ¢H& 0,72 4 31310},
£-7]9] 81742 800 rpm O 2 313} oF 607 F A ¥ A 2] 3} o, 1w
= Socoﬂq_
A ool A A e At A -2 AR S A%
}

=
290% ) 31, 2 A 7o) 2150%(0.2 wt%—4.5 wt%) 7t =78t THE 1, 1 2).

2 g
-
for
re s
=
[§)=]
o
W
(]
o
=3
_l
&
1o
o
=R
5
£
olo
oo
~
=
d&

al 217 10 mme]
AL} %(alurmna ball)S 250 ml 7}-4] H—Sr H, 7] o+& NH, = ¥4 59l .
27)9] 57 & 800 rpm 2 & 1A F0] ok 6057+ U A e sl on, i
= Socoﬂq_
&Aool A 2 e At A e -5 A nd SAdwe] 3 SUEe
290% % at, 974 A &) 19509%(0.2 wt%—4.0 wt%) 71 5 718F AT 1, 7 2).

A A4 8.
AAEA 10 g2 500 ml F-5] o] =7 yh-g-8-7]0) Y
ball) 250 ml 7H4] A& 5, &7] 9k N, 5%
pm O & 14 3ke] of 6031k U A el s o, o
Eﬂﬂlyﬁﬂﬂﬂﬂﬂﬂiiﬂﬂ éﬁ

2174 10 mm 2| A E-(steel
F3--& 719 3174+ 800

= 25°C %t}

o] R3] Fo &S

=

7HF AT (R 1, 3 2).

9.

A= 10 gL 500 ml F-9) 2] B D w-g&7]o Yar 27 10 mme] A 23 F

2 (zirconium silicate ball)= 250 ml 7}-4] & ¥, 8- 7] 9F= N,=
12971 2] 342 800 rppm & = 314 3lo] of 6047

Dﬂ W %Et 5°C°ﬂ‘“/}

ol

A Al 4] 10.

A=< 10 g€ 500 ml F3] 9] & 4 H-3--8-7] 9
% (kaolin ball)= 250 ml 7}A] A2 5, &7] ¢+ N,
3] 72 800 rppm &2 314 8fo] oF 601t L A
25°C 31t



WO 2011/025110 PCT/KR2010/001601

[0087]
[0088]

[0089]
[0090]

[0091]

[0092]
[0093]
[0094]

[0095]

[0096]
[0097]

B A oA A A} A 5 A EH SAREe] Ry S
270% 3,31, =2 A1 747 0] 1650%(0.2 wt%—3.5 wt%)7t 5 718 AT 1, & 2).

H L 1.
159110 g2 500 ml F3] 9] & A vkg-8-7]ol] @51 27 10 mme] 7H&H
2 (kaolin ball)2 250 ml 7} %] A& H, &7] ¢+& N2 HA 3 AT 1H-g-8-719]
3] A2 800 rpm & & 314 5Fo] oF 60047 1 A gl st o, o &x=
25°C A T

- Alale ol A A el g A e 5 ARy 5
10% ) a1, =< sheeto] & Hg] 22 9l &) 7]& 0] &
S7FeFAl SEATHGE 1, 3£ 2).

Hl 3l d] 2,
1591 10 g& 500 ml -9 ] 4 Nkg-8-7)
bmﬁﬁmm%ﬂﬂTA-%4%gmiﬁ§a%4ﬂ%%ﬂ4ﬂﬂom
rpm O 2 317 8}o] oF 60057 L X2 A Ll

& Aol ol A A 2] ¥ A 2] 5 Ay

v kO] QLAL, A A G ' T TEHA] B kT

3t 1]



PCT/KR2010/001601

WO 2011/025110

Nlo

ol A Al

gmo
ol

-
=

=
o
=
Njo
) ololoc|locolololo|o
H;l ) <t ™~ ) N N ™~ ™~ ™~ o
ocln|d|lm|la|d|ldld|lalalal=]n
=
— (@ on <t w \O e~ o0 (@) — — (@
iwm|T|T|BIT|IT|IT|TI|TIT|IT|ITI|T
i x |< |< [ [ | |X|<|<|<|=<|HF|H
RE|E | RV RE | RE YRR R RE R T |

[0098]

2]

hyA
AT

[

[0099]

[0100]

[0101]



PCT/KR2010/001601

WO 2011/025110

2 100 bar A4 44k

A 7 (wt. %)

4

0.2

0.3

1.0
1.7
3.5
3.2

4.5

4.0
3.6
3.4
3.5
0.2

0.2

gmo
il
Zh

A

Al 1
Al o2
Alell3
Al oll4
Al all5
Al dll6
Al o7
Al oll8
Al o9

Al el 10

[0102]

i

AA 7=

3
T

b

A2 & 7ER bl Al ghe] A, o]

o

¥ =

SECEE

gmo
=

ol

1

o], ol 25|

BH
e

[0104]



PCT/KR2010/001601

10

4T

|

i+ 1

WO 2011/025110
)

er

3|

8

e

T

"o

H_AIO
o
)
EH

%4 2]

A7

[

=0

N

H

& A <] A

¥

Al 1

XO

A]

(flakes) H=+=

-

3

A

7] &1 - (powders), B

|
|

3} 3
5} 4

k)

k)

er
er

3|

A

(o}
€

[
[

Fo

=0

N

H

& A9 A

XO

& a4

& 279
U] %] 100°C 2] 5o A]

i

F ) L (alumina), A (steel),
A

(o)
=

47 B

A,

H
H

o]
712 ¥ (kaolin), %] = 513 (zirconium) F3= 7H3k 4 (silicate) o] 224191

o)
DA

2ol

A 2] A
A 2] A

Al 1

A 2] Al

Al 1

|
|

|
|
|
|
|

}5

[}
}6

[}
}7

[}
} 8

[}
}9

[}
} 10

[}
F11

[}

k)

k)

k)

k)

k)

k)

k)

-
-
-
-
-
-
-

3|

A

3|

A

3|

A

3|

A

3|

A

3|

A

o
o
o
o
o
o
g

[
[
[
[
[
[
[

i

fiie)

g

A AL 2A.0) D

N
4

¥ o] Lol

RN

H

= @A 2 (2)

‘/’L’H.A



]

%O

K

0.5 A5

==
&

o}

.

-

(flakes) H=

3

AF
i

PCT/KR2010/001601

Fo 0.01 WA 10

&)
100 W A] 2000 rpm 2]

7] &1 - (powders), B
WA 100°C 2]

11

1] U (alumina), A (steel), 7F2 ¢ (kaolin), A = 7. ¥ (zirconium)

B A silicate) A A o] W, /S o] F-3] 1] (v/v)

I (plates) & E <1
A& 2.

Al 11
Al 11
Al 11
Al 11
Al 11

|
|
|
|
|
|

F12

[}
F13

[}
14

[}
F15

[}
16

[}
}17

[}

k)

k)

k)

k)

k)

WO 2011/025110
)

-
-
-
-
-
-

3|

A

3|

A

3|

A

3|

A

3|

A

3|

[e]
A

o
o
o
o
o

[
[
[
[
[
[

ol

»AO

}-

2

}

N

W+ 120%-2] A



1/1

PCT/KR2010/001601

0=
[H

WO 2011/025110
[Fig. 1]
ERmA
Alo| &
RPM
By 2=l l
LHZ}
o 1
—/ L 2h 2
—] | e
=L =]
=]
HEE &7
[Fig. 2]
|'-I-’f---_ “-\-\\.I
'_\xh-\--_ 1 -F.-'/.'
. Steel Bar
ﬁ"""f
] ]
1 LA
§
d oy
5 1
4 |1
-1 11
1 1
5 1
/ -~
. b,

74 Graphite



INTERNATIONAL SEARCH REPORT International app]j(;aijr(‘;n No.
PCT/KR2010/001601

A, CLASSIFICATION OF SUBJECT MATTER
CO1B 3/00(2006.01)i, C01B 31/04(2006.01)i

According to lotemational Patent Classification (IPC) or to both national classification and {PC

B,  FIELDS SEARCHED

Minirnum documentation searched {classification system followed by classification symbols)

CO1B 3/00; BO1D 53/02; C01B 31/02; BO1J 20/00; BO1J 20/20

Documentation searched other than minimum documentation to the extent that such documents are included in the ficlds scarched
Korean Utility models and applications for Utility models: IPC as above
Japanese Utility models and applications for Utility models: IPC as above

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

eKOMPASS (KIPO internal) & Keywords: hydrogen storage, graphite, ball milling

C. DOCUMENTS CONSIDERED TCO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
X US 2002-0096048 A1 (ALAN CHARLES COOPER et al.) 25 July 2002 1-17

See paragraphs [0033]-[0062]

X US 2005-0032641 Al (ZIDAN RAGALILY et al.) 10 February 2005 1-17
See paragraphs [0028]-[0046]

X KR 10-2002-0069328 A (HONG, BYUNG SUN et al.) 30 August 2002 L11
See page 2, lines 30-55

X JP 2002-028483 A (TOYOTA CENTRAL RES & DEV LAB INC) 29 January 2002 1,11
See paragraphs [0012]-[0022]

E::] Further docaments aee listed in the continunation of Box C. See patent fannly anvex.
& Gper ~at 12T (¥ 1fad -~ o PR, 1 . - R N . " L
Special categorias of cited docun 17 later documen( published afier the international fiing date or priority

of the art which is not cousidered date and not in conthict with
the principle or theory underlying

but cited 1o wnderstand
nvention

“A”  document defining the general s

to be of particular relevance

“E”  earlier application or patent but published on or after the international <X  docy of particular telovance

filing date cons d novel or cannot be considered fo involve an inventive
- . ) . e ton he docament is aken alone
17 document which may throw doubts on priority claim{s) or which is sfep when the document 15 iaxen alone

¢ to establish the publication date of another i
special reason {as specified)

i

fon or other oy

docun of particular relevance; the clatmed invention cannot be

’ ) ) o o d o mvolve an o p when the docum
“O” document referring to an oral disclosure, use, exhibition or other combined with one or more o
means being obvious to a person ski

“P7 document published prior to the international filing date but later than  «g»
* i

. i - document member of the same patent family
the priosnty date claimed ! -

Drate of the actual completion of the international search Date of mailing of the international search report
12 OCTOBER 2010 (12.10.2010) 13 OCTOBER 2010 (13.10.2010)
Name and mailing address of the SA/KR Authorized officer

Korean Intellectual Property Office
Government Complex-Daejeon, 139 Seonsa-ro, Daejeon 302-701,
Republic of Korea

Pacsirnile No. 82-42-472-7140 Telephone No.

Form PCT/ISA/210 (second sheet) (July 2009}




INTERNATIONAL SEARCH REPORY
Information on patent family members

{nternational application No.

PCT/KR2010/001601

Patent document Publication Patent family Publication

cited in search report date member date

US 2002-0096048 A1 25.07.2002 AT 337266 T 15.09.2006
CA 2363456 A1 22.05.2002
CA 2363456 C 31.01.2006
DE 60122456 D1 05.10.2006
DE 60122456 T2 14.12.2006
EP 1209119 A2 29.05.2002
EP 1209119 A3 14.01.2004
EP 1209119 B1 23.08.2006
JP 2002-228097 A 14.08.2002
KR 10-0444648 B1 21.08.2004
KR 10-2002-0040606 A 30.05.2002
MX PAO1011908 A 22.07.2002
US 6596055 B2 22.07.2003

US 2005-0032641 A1 10.02.2005 US 7384574 B2 10.06.2008

KR 10-2002-0069328 A 30.08.2002 NONE

JP 2002-028483 A 29.01.2002 NONE

Form POT/ISA/210 (patertt family annex} (July 2009)




=

il
PCT/KR2010/001601

y

=9

e

(Al 5 3 = F(IPC))

ES
=

n=nd

=0 2 AL 1A A

CO01B 3/00(2006.0D)i, C01B 31/04(2006.01)i

— =
N R &
0 e o owE
| 1% o R
in o~ - — — RO & AT
o — — — — o ™ o _—
) ._IA ._IA — — o - _DloT m
. ~ :
= O‘.# ,zr.mﬂ% M_Mv Mﬁﬁo m
< W w® ol G =
<o o]0 = B i
=) mﬁ% T mX -
N w T TR —
A o B BT ) =
il Y i, iR i —
Hor wo e 0
e —_r ﬂroo# e ot 3
w | T mw wom en
s - TR —
5| o8 w0 wEw T |
W oy WE By L o o
~ = o N W WP ;T — 3
T o)) o I~ RETO Ok = o ©
A o 03 ,LLE - w._ Etmm q.ﬂ Ao AT =
| O] 0 : Har o ook il )
s ﬁ__ Tls S Ll ae 29 2%z « [@ o
B W o ™ . N = oo G p_t Wpe T o|lr — =
RGN TS S ks BH BEE v |n K| g o
~ N : 1 T O e BRI g ot
WW B WW 2 = (%) X ﬁﬂﬁmwﬂomﬁ W oy M e
o . = o
T — - R - fl J
o O Pl 2 08 2 SRS VR O A A i e
! ! 7 Lo . Bl 3 3 K} =
ok | ol S % — o by < S
< 4 u,x%_ﬁ = ) o~ m W m@ > mﬁcﬂ
NN RO L. — | 50 S ¥ o Tk
& R ki = T p P @
& e Ead g - £ o e B oy
= Ni M# 4 ol o ES = g ow Wy W
5 G e ol == = o Py b2
R (o |2 | = = o = . N S B - O of
g |Prw |Zi *lE 2 5 E 2 7
s |Pos |Z= |5 = T8 £ (N S A "
— fad — 63
o o S W o = N Z N kw5 N Az R v | il
= |Fdbdb |Tw o | 58 S8 W gk % O T 2 = <
- e T B @ |E® S® T 2 e 2w Hg o | 3 i
~a |BET TR 3oy =@ =zs Eg P oo P a I
~ 8 o B © =8 =% QR N & ) < 4k il = —
mp = IR Ho Ho E S S W - S = LK B 2o = = X
e = RS DS Gl = ~ o wW® o) g <
= T ) [y S S © 0 o = ~ b oh LLLEE W a g <
2 |gee 5% ST 21 Sw 271 S I ) - R hi
= N 7o o o O N S =5 RS
i " . i 3 ol
= -2 = > m o) oo 7 o0 oy ol w o N— o zTudwwo o
3] I K K = S o) S N N - N ] i ol W =0 T SV PN <
i [ e JHT TE TTE 897 T8 ﬁ a0 o b = I - B e
i o o T < oy o = N [ LYY ST D o = I X
= 2 = S S LX S A s < Fur = moch
o Ao Ho K SH S So oW S|~ W oFH e owm o=y S RS
o %u uwy = dﬂio IaN| XN — ,o| XN el - = “uQﬂ mﬂﬂ,oJ C ‘mﬁ mﬁ :._u oS
wlga |22 cdo 2R L I ool T wr% = P |7 T e EFY
BEE 3T PR |e AERE B L N R
i i 2 7 il Hle w oow T oo |PE P ar
< |4 = W = Pl o« - W < % <
U El = e S R | % N EEE T e o}
I T I S - I R I i m o owm w2 =
oA ~hrm |=0 oy _H_ do WM ke oREL TR ok [N <
~ ~< < e o) = = B = - =
= IS R B K51 TR ISR W 7

22 PCT/ISA/210 (F HA £2)) (2009 7€)



TAZEHT

o A 2 AFH A
OBl e 4w PCT/KR2010/001601
g 72 o555 2 #71Y
US 2002-0096048 A1 2002.07.25 AT 337266 T 2006.09.15
CA 2363456 A1 2002.05.22
CA 2363456 C 2006.01.31
DE 60122456 D1 2006.10.05
DE 60122456 T2 2006.12.14
EP 1209119 A2 2002.05.29
EP 1209119 A3 2004.01.14
EP 1209119 B1 2006.08.23
JP 2002-228097 A 2002.08.14
KR 10-0444648 B1 2004.08.21
KR 10-2002-0040606 A 2002.05.30
MX PAO1011908 A 2002.07.22
US 6596055 B2 2003.07.22
US 2005-0032641 A1 2005.02.10 US 7384574 B2 2008.06.10
KR 10-2002-0069328 A 2002.08.30 8lE
JP 2002-028483 A 2002.01.29 =N

A4} PCT/ISA/210 (W]-6-5-31 7182y (2009 7€)




	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 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - claims
	Page 13 - claims
	Page 14 - drawings
	Page 15 - wo-search-report
	Page 16 - wo-search-report
	Page 17 - wo-search-report
	Page 18 - wo-search-report

