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Construction of functionalized carbon nano-materials and development of
innovative energy devices
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We investigated the synthesis techniques and the physical/chemical
functionalization techniques of nano-carbon materials, such as single-walled carbon (SWCNTs) and
fullerene (C60) forward their applications and aimed the energy-device applications of the
nano-carbon materials. In addition to the synthesis technique development of the nano-carbon
materials with highly-control in atomic structure, we succeeded in novel functionalization
technique, which made it possible to combine SWCNTs and the other nano-materials to establish a
hetero nano-structure, and drastically accelerated the application of nano-carbon materials.
Moreover, we fabricated energy devices, such as solar cells, by applying the functionalized

nano-carbon materials, and succeeded in the enhancement of power conversion efficiency and making it
flexible.
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¥R /)77 v —IlBWTC, RBIRFOHANLIERIND I—FR ) /) F =2—7 (single-
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SWNT BLWS T 7 2 ANIRVEZDORE AT = XALICRARENELL, 2L OMREIZE -
THEANTTFRENRED LTINS, REA T =R LEHLNCT 5 ERIERT, X0 e w4
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SWCNT, 77 7 =B LT 7 — L OfEER K ORI HIEM I 18 72 HE e b B il B 38
179, 7772088 SWCNT (o5 LTiE, FOEmWETBENE LM+ 2L, 2%
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SWCNT 5 XUV 7 7 = ® X0 & E R ERESEM OB LD H. SWNT V77 =
DR A 71 = X NIRRT 132 <, & ORERIEARERIT 5 &£ 135 2780, SWCNT
DABITZNETHRRELEOSNRBELEBESECEET L a—L (Blc¥ ) —)) #RFR
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BHTD. 7 /A X0&RMEL 2T X ) — VEKHE TINS5 &, ka2 RE-ZE L
SWCNT MRk ET 5. Wk, BTt LT CoeFe&BT / R+ HW L TE 7273,
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7 bHE D SWONT Ot 2 A9 5121%, TORAFIENEE TH D, %400 SWCNT 28
FERFEE IS — I ELE L7 KR SWNT R2HEAR I L C R A 72 T EEL ] SWCNT
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— R U WE DSHTEATOBRZE 21T 5 . SWNT RV T 7 = o O I AR E 7 B EE (SEM)
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L7fix DY F A AL NE7 55— U [Lit@Ceol [A] (A 13EEX 72 %BaA ) AT
5. MEA AT SWNT R0 T 7 = v LB L OEMICHEERT 521 4, HDH
ITABEME LD SWNT X7 7 7 = ORI EEZHEL TS, 29 LT SWNT OUIfFHIZE
F-HAN I ER I B W Lit@Ceo ZELE T 5 Z & T, SWCNT 76 D Lit@Ceo ~DETFIEANE, +
DFEER SWCNT ~DOF—/)L R=7 N2 5. ZnEZFBLEZHFLWT 7 —L /SWCNT JtEZL
BT NA ADRI A BT

X 5|2 SWCNT #EEA LT 77 e EO MR L) P8R THR— LV R—7 L THELND
BT 0y 7 EREE AT DB WS ER A O T A ER KBS LI OV T, AMA A B L7k
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INETITHZR L CE ML ) =R o WEE 2=y MIELE L TRBERM~SHL,
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ELUMO BEWY F T LA AN T T — L BAEDRTNEBERT N4 XD EZED
NG, VFULALFT L ORDVITIMUDOAHEE TR TERM L7 LUMO 7 7 — L Vi
KEBFZREL L THWEZFOLRHT 2. £, VF v A NAT7T—L Ui
[Lit@Ceol INTfe 1% EEALFAF 7213 L FEAICTIE T L CHMED Li@Ceo 281 L, i d SWCNT
WX T HHEEn T R— R0 MfE LTHWA R Z1TS9. n K—7 L7= SWNT % & 7L EMm
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SWCNT D& EATFIEIZ R8T, Fizst L EER WIS L OUKER R L7 SWCNT (24 H
L7-. SWCNT @ CVD &ikicixrF / A XL RMk+iE N Rl R Th 5205, TEEALA
SWCNT (2515 SWCNT OJR & (B4 7 V7 ) #iliHzE=BIFELER THLEER CoW A
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KR#E (8C) 2= ) — L EZRFBRLE L THWD Z & TRNMED T XY > 72470, fJl %
D SWCNT O EBZEA1T-72 (K 2). SWCNT 2T 5 RFBITBWT, BiAps 12C L 13C
DEIENRIRD LT AT NLOE—I BB T D2 &2IGHL, fHlx o SWCNT OFEHN
REEA =X L% 58T Lic. SWCNT Ok E Bt £ TORFRERR, ARELTEMEORERIPIRESR (fl
PEm) 1265, FEFITFEMAR S ME %~ O SWCNT [Z%F LA[REIC A2 Y, ZhE TRAICHE
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TR, B4 VT 42 RETE DEmMER SWCNT OEICH KT, Tz EI
BIFAIIATY T A KEMNEZEEMICON CE 7. EBE MD B2 E#EMICHKT 52 & T,
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BI=OIZ, AV vy bR~ 7B Ar—LDY T —RIZEME L= SWCNT #&/KkL, ZhiaT v
FL— & LTHWE. 228 SWCNT 12X L, TrE=7RF . (HiNBH3) ZDEHERLR Y
FBEralhenTtamB BT & T, SWCNT s RmIZE(bAvEF /F2—7 (BN-NT)
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NT OJFFHE1E TOMBECHNE D BN-NT OE A T = A L7g L, ~T affiElc >\ TOFEMIC
OWTHHLNIT DI ENTER, £z, FRRICEETRILEY 75 v Lhidatiad o2 &
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o K 3 kB (SWCNT@BN-NT@MoSs- “C 100%
NT) OERUCEETI L7z (K 3). Z Dk ==
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P, BARI N T DA X —{EfLZ & o) St ]
ST XA HREONTONERETS iy mcsLouC s ) —A BT
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H+252 LT, @A THEERINT S0 T A0 A M KBEMIZBWT, WEOEMm) S L
WL ATRE 72 K2 KB Lz, S 512, BEML R EREHHITH LT, 7LF v 70
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*SWNT = single-walled carbon nanotube
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