2012/108619 A1 {11000 0 01O OO

<

W

2§ P Y2 93td FAE FAESY
9) AR 2 A4 7] 7 é T 0 000 0 R 0l

ZAATS :
é 10) FAF/NHE
43) FAZAY —
20129 89 16 ¢ (16.08.2012) WO 2012/108619 A1
= O WIPOIPCT
Gy FASIHERF: TR 261(2FF) evtol e A5 AAF 7, 500-
CO8L 33/06 (2006.01) CO8K 3/04 (2006.01) 712 Gwangju (KR). |94 (CHOI, Wonsung) [KR/KR];
CO8F 20/10 (2006.01) HOIB 1/24 (2006.01) FEFAA B HADHI 2 261(LEF) S8 35T
21 FAZYEANS: PCT/KR2011/009552 200-712 Gwangju (KR).
: o 15 o] (74) HHEQ: 5342 the} (DAE-A INTERNATIONAL IP
(22) FAELY: 2011 129 12 9 (12.12.2011) & LAW FIRM); 4] 25 ) 24 9 AHE 83071 &
(25) 4999 3ol oY 32 135-936 Seoul (KR).
26) FNG: ol (81) AAF (=9 TAV fle &L 7te s BE THY
Ul 489 3 E 93t9): AR, AG, AL, AM, AO
o) . > > > > s
(30) SAEAR. s o) AT, AU, AZ, BA, BB, BG, BH, BR, BW, BY, BZ, CA,
10-2011-0011073 20113 2 ¥ 8 & (08.02.2011) KR CH. CL. CN. CO. CR. CU. CZ. DE. DK, DM. DO, DZ.
1) &9 (US S(B) 419§ = A g ol diate]). F3= EC, EE, EG, ES, FL, GB, GD, GE, GH, GM, GT, HN, HR,
#3714 Y (GWANGJU INSTITUTE OF SCIENCE HU, ID, IL, IN, IS, JP, KE, KG, KM, KN, KP, KZ, LA,
AND TECHNOLOGY) [KR/KR]; F5FJ A £ F LC, LK, LR, LS, LT, LU, LY, MA, MD, ME, MG, MK,
B 3}7) 2 123(LEE), 500-712 Gwangju (KR). MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ, OM, PE,
PG, PH, PL, PT, QA, RO, RS, RU, RW, SC, SD, SE, SG,
(712) ¥8#: A o SK, SL, SM, ST, SV, SY, TH, TJ, TM, TN, TR, TT, TZ,
(75) 2PA/E Y (US o gteto]): AIEHHAE (GECKEL- UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.

ER, Kurt, E.) [DE/KR]; B3T3 A 5 daHr| =
261(LFF) BEHE )& D AaAwe, 500712 69
Gwangju (KR). YA ] 3] 2% 7] (NISHIDE, Hiroyuki)

ART (EE9 ZA7 gle o, Vs BE TR/
A HE e HEE 93F9) ARIPO (BW, GH, GM,

[JP/KR]; el Al B Atiao) 2 261(9_%%) v KE, LR, L%, M}\\VC,) MZ, NA, RW, SD, SL, SZ, TZ, UG,
wubo] O A & W AF I, 500-712 Gwangju (KR). 3 ZM, ZW), SEHA OF (AM, AZ, BY, KG, KZ, MD, RU, T,
A2 (CHOLI, Seok Ju) [KR/KR]; 5B A] 21 A ™), % (AL, AT, BE, BG, CH, CY, CZ, DE, DK, EE,

ES, FL, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV, MC,

[CHS 3B A%

(54) Title: CARBON NANOTUBE-RADICAL POLYMER COMPOSITE AND PRODUCTION METHOD THEREFOR

GHEPe] BF Bt E= 20| TEA S8H ! olo] A =g

[Fig. 1]

3

(57) Abstract: The present invention relates to a carbon nanotube-radical polymer composite and to a production method theretor,
and relates to a polymer composite comprising carbon nanotubes and a radical polymer; being a carbon nanotube-radical polymer
composite that has outstanding electrical conductivity and transparency and can be used in permeable batteries or tlexible batteries,
and also relates to a production method theretor.

(67) ROFA: 2 Wy e B u gt nEA BeA 2 ole] Axupgel $ek A S A, BaeiEel drlg
DEAZ o] Foi A AL A BFALA AV HEES FHE Spote] Fahg e e mi oA wE o] A g
s d Bathe R e 2 nE A B 2 oo Az gel Bk solch



WO 2012/108619 A1 |IIWAT 00N T A0 AR

MK, MT, NL, NO, PL, PT, RO, RS, SE, SL SK, SM, __ e 1y 15} whe 5o 2oqolm udas
TR), OAPI (BF, BJ, CF, CG, CL, CM, GA, GN, GQ, GW, 5 I g}‘i 6 ]_{qf;j e oﬁ " :H ];]711 Y ?ﬁj 3
ML, MR, NE, SN, TD, TG). 4%;r(h))L ° = e o/l E -

Z:
—  FARAFE LA S} A (ZoF A 21 Z(3))




PCT/KR2011/009552

WO 2012/108619

T8 Al A

=}

NI

P

& 2 ol

-
.

3 e P E= $ o)A

o 7

)

7} g4

i

Aol B e/ 2 o] F4Y

3l

109 3-2] 1m)°l] &3}

Y B (nmt

|
.

)

o

se)

i

T2 ol A

-
.

3}

2 24}

APF RO

=13
=

NEC®] o] x|n} 521 &

i

—

[e)

g

=

1991

[3]

3l

o ZRAI

A o] w g 7FEt 1wk o 1o B3}

o) §-

H+=
x~ E
e |

2
2 | 12g] A}, 22F A A

FAR, A2 2

[
H

X
=

71 AA

s

4l

g

ol 7b5 4 S A 5t

A

[5]

Fo

Toll= 483k

bo] 1218 5 B ¢

)0

il

w31 glo] o] 2 9

< ©]-&3}]

of #HA14

H

fol Bah e dr

)

4

3

o Al F AT
%4 BA

.mo
il

)-



PCT/KR2011/009552

WO 2012/108619

it

a4 2

o

FoF =+

A

74A) = ] 2k a1

=

=

2 o] o] E] (moiety)

=

1ge] L E = Abo)

o

o
T

AE Azdo 2 FA4, =

o

mK

it
_

1 ©]

.

-

AU R EE Ay

)

SN

[12]

)

= 1% 9]

ERSLE

S|
T

A = stk =

o

LSRN EEL

P

[

13105}

A
e

1

T
o

[shet2] 2] [8}3

o)

[14]
[15]
[17]



PCT/KR2011/009552

WO 2012/108619

g — —
o T iy mmwr NN N
T - o} o ol o T 1o
P ow D e ) ) SR = T 5
= o2 iy T of WD XM T s
i) = = ! g o plo o oS IR i i T
R, ST pw =R AEE A g
Wop 4D MoOZ X Fa T M 5
T s A % G Hh do N WW T ﬁo Ty (Y
e Py T %k w o hp TREE ED z
NNl e o= o YT N L N ~
rellny o TX N = g <~ E K0 S Ko A %0 o e
O M T ¥ N R ,
- - B = B Ho oj < 11 Hg A, - B S B do B B
o EM_ U MR w B o= 2 ) H )
o mﬂw mﬂm e N EM mqowom,.ov LUﬂLM. £
T3 TI @. T Y OEE O TET o007 T
T T a oML FTgd oz OTLT ST T
‘IQfl — ™~ QO] ]:-L ‘IOW‘I;O — —
X XouE B om " ® T NN T X
< a < _.i = X IMa ﬂ_Al ﬂwﬂ Lf 3 _q.ﬁ <0 g R < <
— / il —_—
FE T FIewan o CaC @ 2 5
W = WoAd R g ) MR G S W o5 .
Ty BTESTIC e o =T T T e Ty v
A MR TR TEeHLHg e it
PE PP TNl ER e e - P
NH TPt fPT R TE DT o X VoD a
o W WA e WU T T W WM S W e R
_ = ~ = —_ o —_ L % O - i S —_
o D T RMT AR m R T g g T o ® ] Ty ToH o
T8 TFETT S BT g Y g M o
™ PHwAHART AR T NP Y m o=\ o
WU WY sBTPIRTIH R pTS W .%Nﬂwrw FO @
IR Ry S DN T T Ay YD o WY |
i%%iﬂ%i pid alﬂi n_uﬁi%ino%iﬂﬂ ®
=) > 5 g @ T m  © = = o> =
= = S S S R S RS a g S SES) @,



PCT/KR2011/009552

WO 2012/108619

1 ©]

shetE e AR E =

72 FAE+=

]

s}sha] 2 1A &}t

P

o)

[shek4 2] (5

a4

13105}

SkA
5}

[31]

[32]

[34]

BN
p

N
4

]

2](2,2,6,6-B| E ot vl € 3] 9] 2] o] J £ A -4- - B} . 2] 0] E)(PTMA) 2

3
=
ATt

)

> HFP T

80-99

L R-A}

Zr

LN

A

KN

M-

0

e

i

A

371 (1) @A 2]

=

o)
[Ho
~y
~
= ™
N
— =B
Hf@
o o
on EO
i
it
o<
%ﬂ.
o =
G
,Wm
"X
S
T 8
S
i s
)
q 3
™ 2
= BX
= W
= K
do B
~ o
oF N

0%

A

o

fiie)

}7]

»AO
3

7] (2) @A

=

i

= oA = mE g B

e

8715

[¢)

-9
=

sHEE A

Z]
S

78 Wl E el

e =
&%k &

gl M ALt

-



PCT/KR2011/009552

WO 2012/108619

=
L

ool A 7]

7 7] %A A A 2 (electrochromic device) 2 El|

=

~

ol

olo

olo

T

ot

e

o

o0

™

T

5

e

=

=

<

)

0%

A

0

o

- me

TR

= el
o

o g

o3

N

= B o

¢l % B

o A 1A

o

AAA A F771-8-u, o

ERED

el &

eIt & 2(a)9] A B E AZEE, 10C, 30C, 100C,

U= Ao = 10

10 =

-
.

] jﬂ

LA ZF ol

-
.

=
=

300C, 600C

w3 L 2(c)0 A @

[42]

.
ek

L
[e]
e

.l
1| B0} 352 7)) 9] A E] (capacity) & 7}

ISl

[43]

o9 AN E 9

.mo

1}
=

of ol

===
=

Azt o mH, o

™

521

[

[46]

e

Zz-O-*

\

[47]

=
I

Hold 54& 7HA wiE 2ol 3leof A,

H&Zg ol HEY A9

o

i

distribution)



R

S
1o

-

PCT/KR2011/009552

bol er) 2 31

°©

of ufj-%- 2 v}, upeA,

EREE AR

j|

o

o

=

WO 2012/108619
44

X o
ufﬂlﬂm
H oY R
L?Eq_ﬂwﬂ
qu‘mwow\rl
Do o
ﬂﬂu%mm
MR
% % o W
= o Ko
o G | KL
x &% B
TP
= %N
5 o)
Hmm%iﬁ
weﬂlw;oj
7:.L_6
e
=
Lfﬁog%
ﬂwaﬂn%
ﬂf: ™ e
e o
ﬂ@oMEL
453 S T =i
&ﬂa%ov
B o <F
Mz A

Mo o W W WO

L
5}

°©

| 2oy 7 vl @) o

o

SRR

b} oA

S

o

Z o

S|
7}+]
=

)

=]
-

=

=

Q)
B

.

Mk
EEERESE

°©

3|

S
=

=

4

A A 2 o) 24 AT A E] =

==
T

[e)

1

Elj ] ol A
#H4d A A (transmissive material) = A}-&

Fohd wE 2] ol A

=
-

[53]

0

817] 85k 2 Ul 8o

o

old&

[e)

==

1

.

-

EREE
Al

S}

T

B

3115}

[

o=

.

21 1%}

Al H
2

1

T
o

hyA
AT

2
(st

7

[54]
[55]
[57]



PCT/KR2011/009552

WO 2012/108619

0 e - X = ~ 0
=B L wvIm 0w vE d 2
—_ T Jl\ﬁl&l il iy ]Lﬂﬂ ‘,W,OI
A G - R
— 0 ™ ' — o~
2% 1Zmssrs 2 T wiEL LT
Sy dFsxome ®E 0w T o T &
= O# ﬂﬂ N ,ﬂl —_ Hm — os mm.o Qﬂ w EE - Lf HL S & 5
0 _ —_—
:%@ %wwm N :w: v zhmﬁ X o %L T ﬁm BTz
=4 TomwyHrxX® T T = A g g
ﬂm_zl mo R YRS T W o R W ook —
e TP ag® xR ONwo oduag Fhw
TR XMbhRyess wHORW ﬁ%%m rof W
T FSfzaEl TR L OSTTR gt
]_ “_JII‘I ;O o= _
Ty wEIEEoh ng Ty BTeR T2
2 TaRATLcs Hy TTORTHL Twg
o UF ﬂﬁ%ﬂwﬁv%mﬂ DA %ﬂh%w Wﬂ%
pged umaoﬂ@mﬂﬂ N ;m#rpﬂﬂn%mw?ﬂ o
1 ﬂw,l o = =T X ol S — ‘Ul T =
4 ARnDEEY AfZwkdesafani ik
=P 22oaFRd werivmbIoRyToow
BTN ® W Ham W o N E o T Do)
pE PXEIEVIA FaATAwgaPo TR Ty
= .W%WEW%M i%ﬂﬂ%%%&u%%yziwm
mAogr %o g o ,imn %E%%ﬂ%%wvﬂ?%i%og_
R ol N e My ok BT WK T H gy = Ao
TOoOWTHEDT goo®dd =TI 05T T a ), d M d
G FE Tk B E R R R
N = Rt AT T Aemald 4D =
-~ —~ = D
dY T AT IRBTL W RT o8y oA
WO e R N o 2R Qg e ol N e &S
Hm E Ne WO T oM AR ok T W B ot W T OF AR
= = == g =% =
%) ) e © =g <

718l 30-500

b g2,

°©

of A
7] ¢t

=9

oJ-

[67]



PCT/KR2011/009552

WO 2012/108619

0
X0 HJ
w

;Ogln/l

Al

15 o]
<}

1 ©]

.

3115}

.

CRIEEE
kAl

glom, o
21 1%}

=]
w
%

~

Al

T

1

o
T

2

~

[®)

[
[

[€)

o}t 2R E A E

L=

[69]
[70]
[72]
[73]
[75]

AU H 120

e
%

o

71 (1) SA =
WA] 2 A 7E For 28wk 2] 2 13,000-19,000 goll A 20 - W A] 14 1F &<t

ZFAI A 0-30 °Coll A 30 i

=]
=

BE

W
A

NSl

e

7181 ol

o

}-

»AO

[77]

s ek,

S

(e le |

o] AY) 5 o] F o) A 4] kol uA

}

A
vl

=]
RN

[78]



WO 2012/108619 PCT/KR2011/009552
110 ¥ 5ok 2 & wpA 2l aho] a sl Ao] vhgbA g, A7) M2 Wl
A AR o] FPA L fx87 7} ol 7] Wl vl abx ek

[79]

[80]

[81]

[82]
[83]

[84]
[85]

[86]
[87]

[88]

[89]
[90]
[91]

Oﬁh%%%ﬂOﬁﬁﬁiﬂ%aﬂwﬂﬂdﬂﬂﬂ%ﬂvhﬁk1H4
3l719] AAo = ¥ W& W) A o]§)8l7] ¢ sko] AlgE = A W, o]
o] g & g o] ]-8-o] g = A ot}

AAd 19 b 1-2

A4 1

T B AU e { H(SWNT)(AHE 1S BU-202, Al ZA}: Bucky USA) 5 mgS
-DCB(10 mL) Woll A ofo] 2=nl] =0l A 40 1 & QF =534 2] 3l o] SWNT

Q@

TS AUt 7] BN S 16,000 goll A 30 & E2t A4l w a3t 3]
e N (0.5 mlyS E2](2,2,6,6-Bl Eete| € 3] 7| 2] U] d S A -4-L-H B} A H | o] E)
5 mgS L8l DCB & (3 mL)ol F7Helgir). 47] Aol T3-S 5 1
ok 28 uA Y] d 3, H5 £35E(0.5m)=S ITO 7] Yol 1.5-2.5 are
Yoo =E-ANAEstal AF L83} 50 °Col A Hzee] gAY eFH g
ARA 53 A d5S dAe1e A, Y] B A A5 R R AV AEEE
=43} 317] % 19 Ve AT
Hl a1
G B AL F H(SWNT)E 0.005 mg AF&-3F= 312 A 9] slare A A] o
13 s H o 2 A28, FYE} AV A EEE S 3)o] 817] & 19
e AT
H] o 2
GAH B A F B (SWNT)S 30 mg AF& 8 22 A9 8Fars A A o 13
Td3 HOo 2 A X, FHES AV A ELEE =436lo] 517] £ 19
e AT
71
[Table 1]

A ATe] 1 Hl Lo | H| al o] 2
(%) 80% 86% 72%
A7 A EE(S/em)? |1 0.7 1.3

<) 1) UV-visible spectroscopy = =74 S},
2) 4-= 21 ol whe 57483l

37) 3 10 ek ks o], AATel 12 A7) AR RS FY RS} e e
vheblo] 51 vlE el 48 7bs 9 o & aluk eluh, vlate] 18




WO 2012/108619 PCT/KR2011/009552
Bt ne) ool vl Mol FYni w ot AV AR} A7)
sheahglar, vl i el 29 Aol Bahefuo) v A7bE o) A7) A
G R O} 17k 720 o] o] A £ Wl E] el ol ARg 5] ol = 4 e 5
ik,

921 37) 1% FESE, Ao 19] B ehr 2 B o gy 2
A2k Bobol MEY 2 o] FW EE A g0l % RN ASS & 5
Sk, 11l 1 550 nmell A 80% o] 9] 315 LEISAc. S 41209] 19
BIAE F e BAEE A8 B £EE 9P S ehli B e hng
S P R

93] AN 18 Rk ok B Rl A 4 & bsd e o] 443 4
SIeh. whebA, A ol 18 70 A 2, B 4] 2wl ¢l ol) 4 6% 5
ik,

[94)

E3k A Ao 19] o8] AR 0.83%2] wHE A AL Ve,
0.78Vell A 719 g9l 31& YER Lo, §F% 20 X (half cell)= 99 mAh/g 9]
N A B & el 1AL, 780 nm ] B & /& 2E= o] 2 AN AT E = 90%(111
mAh/g) ©] T},



11

PCT/KR2011/009552

WO 2012/108619

4T

EENSENE SE

A ]

171 3}st2) 152

)

sk 1]

er

[

[8F5H4 1]

~

N|

O.

s} 2]

er

[

1% ©]
w A

L
e
al

s ERE ey
H

317 85k 2 017 85

-
.

5=}

Zr
TR FAE = S E RAE A E

s} 3]

er

[

o]

=
[}

1

-
.

BN
p

s} 4]

er

[

2](2,2,6,6-H E et v & 3] 7] 2] U] J % A]-4-A v e} 2 E & o] E)(PT

3
=

s} 5]

er

[

ghu) 2 31 51} 80-99 =g



12

PCT/KR2011/009552

WO 2012/108619

s} 6]

er

[

2] A

A6

&7

er

[

3
15 °]
%

A
=)
L
e
al

b e AE
H

A6

s} 8]

er

[

o]/l

=
[}

1

-
.

Y EoRNE A8

T

A8

s} 9]

er

[

5]
H

A6

4 10]

er

[

1 ©]

-
.

)

N-v € 3] & 2] = o = Bl A E

& 11]

er

[

e

Z—QO="

& 12

er

[

ol

1A

% o] g
BE

1

-
.

ERSLE

A= g e E R

R

7

32

5}



13

PCT/KR2011/009552

WO 2012/108619

4 13]

er

[

2] Z 3152} 80-99 % =

4 14]

er

[

Z5 34 2] % 13,000-19,000 goll A 20 & WA 1A 7F &<k

4 15]

er

[

&

A6

4 16]

er

[



WO 2012/108619 PCT/KR2011/009552
11

[Fig. 1]

[Fig. 2]
1.2 -
(@ 60A/g <——1A/g 100(0 ‘ (©)
0.8 e ®
— —_ ®
5 04 2 8 o
= T O <
< e, E ;
2: 0 — - 60
@ L {b) S 2
2 0.8} Suo’ g 40f
<
w ‘;'0. o
0.4m 204 —z5—60 80 =0 20t ° o
bt M A AE (mAh/D) o
0 )} o N N A A, ou-_-.uu-._-ﬂnu
0 40 - B0 1 10 100

F T ALE] (mAN/g) EYH S (Current rate)(A/pg)



INTERNATIONAL SEARCH REPORT Tternational application No,

PCT/KR2011/009552

A, CLASSIFICATION OF SUBJECT MATTER
CO8L 33/06(2006.01)i, CO8F 20/10(2006.01)i, CO8K 3/04(2006.01)i, HOIB 1/24(2006.01)i

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

B. FIELDS SEARCHED

Mintrmum documentation searched (clasgification system followed by classification symbols)

CO8L 33/06

Documentation searched other than munimum documentation to the extent that such documents are included in the ficlds sear

ched

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

nanotube, CNT wrapping

eKOMPASS (KIPO internal) & Keywords: PTMA, poly radical, organic radical electrode, PTMA-carbon composite, carbon

C. DOCUMENTS CONSIDERED T BE RELEVANT

Mediation Through a Percolation Network for a Transparent Charge-Storage Material." In:
Adv. Mater., 22 August 2011, Vol.23, pp. 4440-4443
See pages 4440-4442.

A KIM, J.-K. et al. "Organic Radical Battery with PTMA Cathode: Effect of PTMA Content
on Elctrochemical Properties." In: J. Ind. Eng. Chem.,

2008, Vol. 14, pp. 371-376.

See the entire document.

A LL H.-Q et al. "A Study of Nitroxide Polyradical/Activated Carbon Composite as the
Positive Electrode Material for Electrochemical Hybrid Capacitor." In: Electrochimica Acta.
2007, Vol. 52, pp. 2153-2157.

See the entire document.

A NISHIDE, H. et al. "Organic Radical Battery: Nitroxide Polymers as a Cathode-Active
Material." In: Electrochimica Acta, 2004, Vol. 50, pp. 827-831.
See the entire document.

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
PX CHOI, W. et al. "Radical Polymer-Wrapped SWNTs at a Molecular Level: High Rate Redox 1-16

“A”  document defining the general state of the avt which is not cousidered date and not in conthet with the application i
0 be of particular relevance the prmeiple or theory underlying the invention

“E" earlier application or patent but published on or after the infernational  «X”  documen
filing date cons 3 bl

-

o1 v : . : L - N il D stens when the dooament 18 aken glone
17 document which may throw doubts on prierity claim(s) or which is step when the document 18 iaken alone
cited to establish the publication date of another citation or other oy

it of particular re

ed to mvolve 3

“0F  document referring o an oral disclosure, use, exhibition or other ined with one or more other such documents, s
means being obvicus to a person skilled in the art

“P” document published prior io the international filing date but later than  «g»
the priontty date claimed

special reason {as specified)

document member of the same patent family

Further documents are listed in the continunation of Box C. M See patent family anuex.
& gt "t ATIET 1tan FIY AR U . ) . B N A . T
Special categoties of cited documents: 17 later document published after the mte onal filing date or priority

but cited to vnderstand

t of particular relevance; the claimed invention cannot be
not be considered (o involve an inventive

nee; the clammed invention cannot be
mventive when the docum

is
1 eombination

et

Drate of the actual completion of the international search Date of mailing of the international scarch report

19 JUNE 2012 (19.06.2012) 19 JUNE 2012 (19.06.2012)

o

Name and mailing address of the ISA/KR Authorized officer
Korean Intellectual Property Office

Government Complex-Daejeon, 139 Seonsa-ro, Daejeon 302-701,
Republic of Korea

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

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




INTERNATIONAL SEARCH REPORT

{aternational application No.

PCT/KR2011/009552
{0 (Continuaton).  DBOCUMENTS CONSIDERED TO BE RELEVANT
Category™® Citation of document, with indication, where appropudate, of the relevant passages Relevant to claim No.

NEC Corporation, 18 May 2010
See the entire document.

A TAHARA, S. "State of Pacific Rim Nanotech., Specially in Asia.",

1-16

Form PCT/ASA/210 (continuation of second sheet} (July 2009)




INTERNATIONAL SEARCH REPORT

. . o Intemational applicaton No.
Information on patent family members

PCT/KR2011/009552
Patent document Publication Patent family Publication
cited in search report date member date

NONE

Form PCT/ESA/2 10 (patent family annex) (fuly 2009}



TAEUHE

= A 2 AR H LA PCT/KR2011/009552
A. dhtg o] &8} = 7] & B F (5 A5 S 2 F3APC))

CO8L 33/06(2006.01)i, CO8F 20/10(2006.01)i, CO8K 3/04(2006.01)i, HO1B 1/24(2006.01)i

B. AL Hof
ZAE AL BHGFASHEFE 714D
CO8L 33/06

oA ZALol| o] 8% AAL Hl o] o] (T o] B W o] A 9] W 8l A Aoj(alFate %)
eKOMPASS(E387d W&F AAA AH) & 7]9 = PTMA, poly radical, organic radical electrode, PTMA-carbon composite, carbon

nanotube, CNT wrapping

Cc. #EEd

Fhell e * A& R B FAEGE " A9 71 & 3
PX CHOI, W. et al. “Radical Polymer-Wrapped SWNTs at a Molecular Level: High 1-16
Rate Redox Mediation Through a Percolation Network for a Transparent
Charge-Storage Material.' In: Adv. Mater., 22 August 2011, Vol. 23,
pD. 4440-4443.
4440-4442 Ho|#] -z,
A KIM, J.-K. et al. 'Organic Radical Battery with PIMA Cathode: Effect of 1-16
PTMA Content on Electrochemical Properties.' In: J. Ind. Eng. Chenm.,
2008, Vol. 14, pp. 371-376.
A AA 7 FE.
A LI, H-Q. et al. "A Study of Nitroxide Polyradical/Activated Carbon 1-16
Composite as the Positive Electrode Material for Electrochemical Hybrid
Capacitor.' In: Electrochimica Acta, 2007, Vol. 52, pp. 2153-2157.
A AdA 1A .
A NISHIDE, H. et al. 'Organic Radical Battery: Nitroxide Polymers as a 1-16
Cathode—Active Material.' In: Electrochimica Acta, 2004, Vol. 50,
pp. 827-831.
A AA A FE.
F7k /o) A%l 71 A o] Qg e X] 85810 B BAE Fxa A
x olgd Belo = @ . i} .
dEEEA S T BB B SAY T FAY EROR A5 4EHA
“A7 E3] Bele] = Aoz Boje duldel 7] eSRe o B Eom R 7jast = Hefu o) &R oldEh] 93 218w
BY FAZALRT E 20 B $ADS A FAZAY 0] 5 ) ) ]
SRR RS TR AR v cwaano g pa 99 pR s mez A7 E 299 2
T EE R glE AR B
‘LY 4E F40 gEE Arsle 28 B UEUEEHY FAY ., o e e A o
ELohE %]@% 01%(01]%% A2 ‘éﬂil Fate] ﬂlgi %H; YT SR Edo] de v w7y el ol g e St
Zgste A2 L xgo] dgAdN A ABWE A T dd
‘0" FE AL AL, A EE 7 FRe AFEL s B S AR glE slew .
P §HY o Fof FAHAOU HAZND o)A FAE 2 &7 sdE ST e v
oA AL AA A5 Y A ZATE A B
o o]
2012 069 19 (19.06.2012) 20120 062 19¢Y (19.06.2012)
ISAKR 94 % §a5a BpE —
o SRR TE
(302-701) T A A A] AT AL 189, Cuk
F 45 (EA%, AR A A o
@5 O el G 82-42-481-8699

212 PCT/ISA/210 (7 A £4]) (200911 74Y)




A PCTASA/210 (F A A &A1) A% 2009 74)

TAZYNE
PCT/KR2011/009552
CHAE). BEEH
7hel e ol el B e el gets A9 714 i s
A TAHARA, S. 'State of Pacific Rim Nanotech., Specially in Asia.', 1-16
NEC Corporation, 18 May 2010.
A AR A Ex.




TAZEHT

S 2 A2 3 A
tg-5 5]l et AR PCT/KR2011/009552
A ZA R TIA o A —-No SRR SRR
ijgl% _,;_a%; I N 553 FNE

2141 PCT/ISA/210 (]

o E

c

& F718-2]) (20001 7E)




	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 - description
	Page 13 - claims
	Page 14 - claims
	Page 15 - claims
	Page 16 - drawings
	Page 17 - wo-search-report
	Page 18 - wo-search-report
	Page 19 - wo-search-report
	Page 20 - wo-search-report
	Page 21 - wo-search-report
	Page 22 - wo-search-report

