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A A oE|] oy _,—17_011

A&

B YWFE(CNT): TUBALL™, H4 AFslE < 15 %%, H2474 1.8 £ 0.4 nm, d°] : > 5 pm, 0CSiAl
o dH ‘Eiur‘:_ﬂ‘?rE(SWNT)E 53 (Michael J. Heben et al., Adv. Mater. 1999, 11(16), 1354-
1358.) 9] AbAEl #4E& AX $ ARSIt

DNA(Deoxyribonucleic acid sodium salt from salmon testes) : A|ZAP-LE=gRZHE FUFF L, TS
agE ARSI

2l ~E A= EIEF(Poly(Sodium 4-styrenesul fonate, PSS, Mw: ~70,000) : A|1vnj-Ld=g 22 RE T8+
Fawe ooz AHEEsit

3z
=
o3
PA

2Aldl 1 @ CNT-DNA &3¢ Az

CNT-DNA &-=5 5}-7]9]— Q—o] zﬂ}_g}.?j\;}_'

54 10 mlol CNT 2 mg(0.2 mg/ml), DNA 2 mg(0.2 mg/ml)S 713 &, &(Bath) B} ZS-3}7](CPX5800H,
Branson)olA 30ColA 1A17F 308 &< =3 A F, A E(Tip) B ZS37](CV334, SONICS &
MATERIALS, INC.)ollA 10ColA 20%(1 s/1 s, Amp : 20%, 10min) &<t 23 Ag= A},

A 20 um o 2 Se] A7) ARE BAre 3 e 5F 7
9.

I

g 3 & 50ColA] 24417 F<F

ok

o

AAd 2 0 CNT-DNA &=¢] A%

DNAE 5 mg(0.5 mg/ml) AREEE & Aofstars, 7] AAjd 13 22 oz NI-DNA &55& A=33iH.

AAldl 3 @ CNT-DNA &59] A=

DNAZ 10 mg(1.0 mg/ml) AME3 A& Aelatnt:, A7) AAd 19} 2 Wiow IN-DNA &3S Axalr).

AAld 4 @ CNT-DNA &59] A=

DNAZ 20 mg(2.0 mg/ml) AH&3 HS AQslas, A7) AAd 13 7Z& 1

0%
e}
1 o
e
Z.
=
S
Z.
=
nlo
rulo
2
N
o
it
i

Hlale] 1 @ ONT &=re] A=

DNAS ARE8HA @2 A& Aelstale, 471 dAld 14 & gioR ONT 552 Axsiald.
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Hlale] 2 @ ONT-PSS &9 A%

o
N

m

DNA Al Ee 2B REEZAGER(PSS)E AHEE A& Al9lstas
== Az

}7)

i

}o o
pu.

Alell 13}

14
i
o

2 CNT-PSS &

[eZ
[o5

A3

=21 uFd

- FAPARER A =HHE 5 kV 2 10 kVell A SU-8020(Hitachi, Tokyo, Japan)<S Abg3dle] S=a3&}<ic}).

- Z2d AF L 20328}y 32l AL A ZFsle] |, WBCS3000L(WonATech, Korea)S AF&38le] 8stqdrt. :Ql AL

18pi (A5 ¢ 18mm) AnkAQl FellHRI(PE) el =t 16pi (A5 @ 16mm) &5 =d& 502 AREsiglen,
a2 M LiPF6 in EC/DEC(1:1, v/v)& AH&SIGITE. olefd 39l A=NH 7] AAle] g nlateelA Az
" el W 2Ee B o“c}, 2 5 HAESSIT. A7) AAjdl % onladelA Alxzd &5

T+
1l [e}
2 1201(HE ¢ 12mm) FV|E HAA s AR}

% 3ol mAJE uhe} gro], Ax F NI-DNT &5 W DNAS] o] 71845 FdsiArh. ol DNAS o]
MRS5S ONT9] BAS Fa, Sulel Fuabgeld (lee] B3e ofAs) dEeldh,

Ao 2: CNT-DNA &=-¢] SEM ARzl 3z

= 4(a), 2 (c)E vxd 19 ONT &2 SEM Abdoelar, = 4(b), ¥ (d)= 2Ae] 19 CNT-DNA S=9] SEM
RIS

Ao 19 SEM Aol 4 ONT 21 DNAS] &-xi=o] #EEA] &&= o=

Ho
3- _ S ) N = Lo N
71(PO; )7F CNT W3 pi-pi A5 2Z&(n-n stacking), A7 A524¢ 5 pdslt 45288 53 74U

g FESS IS AS & 5 A

A7IA, T 4(h) Z (d)ell E=AH ure} o], 7HaEA & ONT9 ONT-DNA &= ONT 717} A4 v2% &
& AL s 4= ). o= (ONT ZFWol gk 73k DNA 29 HAus= AL onjsln, 8 o2 RE ofr]d}
E AAAEY &4 g3} mu)E Axes A% o] sMssitl. mEk, DNAY So]L&z-8-7)7} (NT EHe] L
2/ BxFoe] glon, 1 #8S Fdst & 4 .

A& 3: CNT-DNA & A7 = el A

71 wlate] 1, vlate] 2, 2 A 18] S5 HAE &) A 39l oA, e T A= Il

ONT EWe] DV W Soled A8717h rlAE 982 A, asgele ARUEE 0.2 i/
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1 23, = 5(a)o] yERd nis} o], (NTE @502 ARE3 79, 1000mAh/ge] W o, (NTS] Zo] .o

H
[e]
A ggon, AnkAl 2l =udAolA BET 5 = A (Dendrite)o] A E A

WA & 5(c)ollA YERd bhel o], (NT-DNA 52 wddt AFHFo 29 gF 44S Bt ol& & 19
LAlE Hkel o], DNAS] QIXb7lel sl kel #E o] Alolel= AATAQ1Y 3
=& 7FestA at= A& 9w gt
Py o] ol HHES ALESE AAANAE Aol& HA. A7 FHd 23 HeolE<l
o], @& (NT 52 ALE &

Zh2] (Kink sites)e] #lFo] WA &&51, £ 2 H(Dead Lithium)o] AW
Stthi= 7] X 3(Sin-ichi Tobishima et al., J. Power Sources. 1998, 74, 219-227.) 5
ATH. ", CNT-DNA 52 ¢F 86 %9 ZFa& &S HUTE. ol NTY AEWFo= FdstA At
£ JAHAM F2 FES WEA Fon, A|Hor Fad UEYHAS A= Aoz B F gk ONT-

PSS &9 AT Lol 1E Al PSSe g o 68%e] FE &S HYth. oher, DNA-ONT &3] 1)

Aol 4: CNT-DNA &=r¢] H7]=g gl oM =4dn] 43k vl

A 1 WA 49 &S HAESF Y] 93 3ol AoA, (N9 SoleA g7 u&
o n e JFS 2AEI Y. FHAGAYAMY C-rated 0.1C(1000 mAh/g 715) ©]At}.

I Ay, = 79 =AIE vke} 2ol A8EF oA DNAQ H|go] FolAFEE FEF o] YolHth. o]& ONT
2 73 G2 oo DNAYF A 24 Zgsly, glFoz sl A9 o5 whalslr] wiEolt).

A&lo] 5. CNT-DNA &3} CNT-PSS &=9] 7%

ald
o2
ook
k=
=

Ao 1 2 Hlad 29 38 BAESY] $% =l Ao A AxE wluste, gol24 HEU|E A=
g2 2EAPSHE NTol ZHFS u 5d3 a32 IS = A=A 2AEE. WA AN C-rate
0.1C(1000 mAh/g 7]5) AT},

A7) 29 A3 dHolElel E 6o EAIE upe} o], ONT &9 A9 ZFEafo] o 14 %, =483 oF 140
mAh/g, CNT-PSS &=+ A ZEF& &0 oF 68 %, TH&HFS oF 680 mAh/g, CNT-DNA &2 A9, ZEaH0]
ok 86 %, =H-83S oF 860 mAh/g AT}

AgE FAA NT-PSSY] ZFZFEEE U= (NT SFHUE Z718Fg A9, ONT-DNA &SR thE e 1S 1ol
k. o] PSS9 EEAMVI9F EEoldte] dEAge] I FiE FFEY dds 5 2 AEEd VAT 4 2
5 AAMSH

e}, DNA®F BlE9 A7 doago] gEFY Yt Ea

o A7) 2 FAPAER A 29RE FEEnt. £ 5(a)e] WERE vhel o] whE ONT 52 EF
u X

el e el o] ONT-PSS $5-& ONT ABWgen 2Fo 4t 24g 1
ot UF FAge] REAoE 44T AS AUk, W, = 5(c)ol vhehd wheh o] CNT-DVA &)
B4 59 % AEE 4 TAE A9 Aol meln], o= vy FAW @F =F U AEL AMNFHE 2
o]t}

AAd 19 3% HAEs] A% 1) Aol PAEFS GLUSRUA, DAY foled AHevle dgo UE
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]

CNT7]<= 5000 mAh/gS W3

A S-S 9F 4500 mAh/g,

FUEE 0.2 m/en ©T}.
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ED6
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EH7
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——CHT (0.2 mg/mLyDNA (0.5 mg/mL)
:;‘: 2AL f—ENT (0.2 ::IML].I'DHﬁ :mx:J:u‘ = il
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