,
Fullerene, C 4, : 'S

/

Solid looks like black soot.
Purple in solution.
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Superconductors (M*) ; (C;3™ )

Trialkali Salts of Cg,.

LakH Ed#a HTER (xn) T, (&)
Ha,R)C se (< 313K) 1.4028 3.3
Na,CsC, se (¢ 299K) 1.4046 12
ER).C,, fee 1.4337 a7
K,R}C, fiee 1.4267 a3
E,CsCq fee 1.4292 24

ECq fee 1.4240 19.3
RICs,Cq, fee 1.4555 33 (RST,)
R}, CsCg, fee 1.4431 313

R)Co, fee 1.4384 29

CaCg 56 1.4010 84

8rCq bee 1.0975 q

B2 Co, bee L1171 7

Record holder of organic superconductors!



Superconductors (M*) ; (C;3™ )

Trialkali Salts of Cg,.

Strong electron affinity of C,; Reducable upto a hexa-anion.

Ceo at—10°C

(a)

15 A

lJlLLllLlllLLL_llLllLlAALLLLLJJLI

-1.0 -2.0 -3.0
Potential

Cyclic voltammetry result



Superconductors (M*) ; (C;3™ )

N

35 / RbCs:
Rb.Cs ¢
s 4%
30 Rb,z’%
KRb. &5 il
¢, . K.Cs '&p/
y 20N
v K_']\)h 97
[ > 5 n]
520 4
& [
7
lh -
10 -
_f
e\ P +
Na:Rb (,,
o
() “ _I_l,'&.\ l | | |
13.8 LizRb 14,0 14.2 14.4 14.6

Lattice constant «s/A
(¢ 13 K C D 5 . K"‘ . 7IN
R 15 (7299 &R Cao © Te & BFREDMBIBIFD.

Crystal structure of K;Cq, Relation between the cell parameter and 7

Preparation: Vapor doping of K to a thin film of C,,
just like the dope methods for graphite, polyacetylene, etc.



http://www.jst.go.jp/pr/jst-news/2009/2010-02/page07 .html
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@ New-generation solar cells with a highest-level energy-transformation
efficiency.

@ Nice combination of novel electron acceptors and donors.

n-charge transport layer

Al (80nm)
IXhBHIE R

INYI7R
ITO (145nm)

p—charge transport layer
glass

A fan works by these solar cells. (Mitsubishi Chemicals)
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Organic thin-layer solar cells were applied to the outer wall of a
building to verify social implementation. (Mitsubishi Chemicals
and Taise1 Corporation)

Thin layer solar cell

Solar cell panel Demonstration building



A football, C60

Elongated fullerenes
A rugby ball, C70

give nanotubes.

MRIZIRMEICE1(F] by Euler N T
Number of edges =
number of corners + number of faces - 2 tjljf

Every fullerene has
twelve pentagons.
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1 LaC, ﬁﬁ&%l’!@bf:f/t%tivm TEM {&.
A TEM image of a carbon nanocapsule
involving a LaC, crystal.

® 2 La ﬂ:““%@ﬂﬁﬂ%ip 6&3&‘&&‘_5‘25?‘ 2H[fF /) F2—7D TEM &,
A TEM image of a single-layer nanotube

growing from lanthanum compounds.
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Nanotubes involving fullerenes.

Multi-layer nanotubes.



fRE BE Sumio lijima, NEC researcher
1963 Graduated from UEC-Tokyo.

NEC/R&E. h—RF/Fa—TEBEBFERADEFTHIIM
(FRAFI B AR 200148 H 308

NEC corp. has developed a small fuel cell having a carbon-
nanohorn electrodes suitable for a cellar phones. Their energy
densities are higher than those of lithium-ion batteries.

Carbon nanohorns



Molecular wires (conducting leads)

carbon nanotubes with any lengths
a few nanometer diameter

Someone says that DNA is conducting and applicable to
molecular wires.

SN S

3.4(%0.2) nm x 10 = 34 nm

An STM image of DNA
double helices.
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Yabv—rNWEEES T, 0RO EEEDNEDLICHET S LD
W7 7 VBRI TES, 207 7 VSO, Ei212,500%
b5 EFEINDYY, ZOLIBBZ DT ICRS L% 7T 7HRNTF
EBEDLIS, 12,5007 7 VEEE DI T, bs & bos 1 BB 2
b DBZNZ 135008 L5500EH %5 DT, ZOFEHEOFEE T 2K~
V2T OREEREIL, TNENT/25, 11/25L 7% 5%, izt 2 v 7 LD5
THEFE®» S, 7Y COFBEREIEFNZN0.476, 0.601 & 5+E
SNDY, EBERELEDLE T, Coo T TORBEREBIZTRTD b (I HE
a2Vl 7 TV B4 TS ETIEDTE S, 25 A p3l
R LTeN 7S VRS —T7 5 — 1 v Ceo ST FDIER L IUPAC 4413,
ZDZIVT7 VU EBEIN L TEOONIDDTH S,

F 72, Coo 3 FIERFMEDIER ICE W20, MR OB WA FHE 72 £
SATNS, 7o 2, n BFEHIEEZ KD 36017605 D & = v 7 V57> FiE
HBOKETHNE, EFHECHEEEDEVWDDOHBELI LTS, LK
HOMO (& =E# S H0E) EAEZ, ZOXRCEDVESHEIIABICHEEL T
Wi, SR THEEROPE I 4H, WEMFEEZ3IH, ZEMEIZ6HL
Hb.

A canonical structure
at the ground state.
There are 12,500
Kékule structures;
3500 have double 5-6
bonds and 5500 have
double 6-6 bonds.

HHEORa(A)

G o RE
) VP L N VY
bee 7/25 0.476
Lo 11/25 0.601

X#" NMR® &4
1.432  1.40  1.458
1.388  1.35  1.401




IRILF— (eV)

B 11 FE &L X 2 BEIBBuE I EE D < RATE KR %

The spheric w-orbitals g\, 155 nr. o 0 = REOHIBETT. 21 Cor 77 27 — DI

are described just

similarly to the

WRER Coo DEREFIEIC b 2B TIRED, Bbic o REBELEZ SN
57120 TH5, Mprobird L2, RIEL A NVFIREIZEWFRD a, Kk

spheric harmonics Y, . & ko ET o p hEE L [F BB % b O t,, IREE, =& H (& d RE

1'2u

hu

hy
9o

tZu

Qu

Qg

tlu

hg

hg

EXIRT 3 hy REEL WIHIBTHATWS, 23, Y, TEHEINZEKH
FHEEINIETRO—BTFEMNEFEREZIECHENATED, CHow D n &
FRPE—AUE L TREKE LOBFREVWIBANRTEE L ERLT
Wwah,

m orbital energy

diagram.
;(ﬂm}Kmﬂ)mwgym
+1 located at the origin.)

C60+«77—L>Dfb
Gttt 72, AB 2R 1993)




IRILFE— (eV)

The spheric m-orbitals are described just similarly
to the spheric harmonics Y, . in atomic orbitals.

But nature has never encountered atomic orbitals
having g, h, or 1 symmetry.

TZu

hu

9o

t2u

tlu

i(l=6)

h (I =5); eleven-fold degenerate orbitals are split

g(l=4)
f(l=3)
d(=2)
p(=1)
s (1=0)




Ishida Lab.

Fullerene Chemistry

Addition reactions of C60.



