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Mo R F#k A X} Cse LEHIF0TERERI R *

ZmE $3Ek FEA AR
(KEHE T REMRES TREEE KK 030024)

W ¥ AEEsEERAE GGA/PWIL B4XEH Den MM Cis RHATEY MoQCse #ATHMIRAMIEEITH,
B9t MoQCse A, FENTRERREH, UR Mo B#% Cae HMRIAMIHW. 4R%EY, Mo fiT Css I L
HEH LA 0.1 nm B, Mo@Cse BBRBE, ZiBHRE; Mo BRIIEENRMHE, H MoQCse MRFETRERLH, K
BB Cae HATRR. Mo HTHRA Cae HHENRENK, SUERAERIEEER BXEBR TR, HILTERZMH,
ZHEBREFHAERNIR. Cae SBHRIERHELS Mo FritffE R Mo 5 Cse BZ KB TEBEX.

XA ARl ERIEH, Cas, MoQCse, HERH, BTHH
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Influence of Mo atom dope on structure and properties of Cs;
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ABSTRACT Geometries of C3g (Dgn symmetry) and Mo@Cs¢ were optimized at GGA/PW91 level
using DFT approach. Structure, stability and existence of Mo@Cgg were discussed; influence of the dope on
structure and properties were studied. Results indicate that the energy of Mo@C3g is lowest and Mo@C3q
is most stable when Mo is located on Z-axis, off the center about 0.1 nm. Though the dope causes
local deformation , Mo@Csg keeps complete cage structure. Mo@Csg are more stable than Cs¢ and it has
possibility of existence. Band gap is widened and conductivity and chemical reactivity is reduced. Both
Cs6 and Mo@Cs¢ can be semi—conductor material. The change of structure and properties of Csg are -
related to location of Mo and electron transfer between dopant and cage, respectively.
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Bk GGA/PWIL, Fr R M 3B Bk #E O Perdew
Wang(1991). 7ERA bt 345 Rey AL -, kA DFT
ST % MR S B R LA ) CASTEP Bk (M LH )
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BATRET . DEFEFWITH.
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1 Cae Z5MMHA]
Fig.1 Structural model of Csg

il pavubi 2ok ikuyi Zooul:k MK pavub 2 Suly)
2 (B 1% a c d), HREMBERLR FE,
Mo@Css HISEAMA 1 AETHK, 2 HHTE/D. BKM
BATHIFEERE Mo BT IR T B RHHEAE, I
B MoQC3e B KRARZE/D, REK, EHER
R, (B, RN RBIR L ERGH,
MoQCs3e fR 1} THERGH (B 3).
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Fig.2 Locations of Mo atom in caculating: solid line
connecting two hexagonal rings, dashed line

connecting two pentagonal rings

B 3 Mo JFF Cas THREME :
Fig.3 Stable location of Mo atom in C3¢ cage

#F1 Cse K& MoQCjzs tRALLFR
Table 1 Optimized C3s and Mo@C3s

Bond length/nm Bond angle/°

Molecular
a b c d 1 2 3
Cae 0.1435 0.1502 0.1438 0.1438 107.428 107.356 118.120
Optimized C3g 0.1432 0.1485 0.1413 0.1413 108.877 107.493 120.000
Mo@C3z¢ 0.1469 0.1479 0.1511 0.1511 110.836 106.221 120.000
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DEL L (B 2 BLR) HARRALES#ITEMMRAL.
HPETFATHHLER LHHHHEERENE 3 ME
4 fiw. BE 4 ATUER, ZERMBEXTES
DXTFRES. Mo [RTFAF Z S RE AL ERS, MoQCse
BUBE B ZEEE B 4044 0.1 nm 2bXBIERAR, AKX
EF, RRESR, 7EEH .04 0.05 nm £iXF)
BH, S AR TR, B3R 0AREEXT S KA.
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X—&RE R T [15~17) FREBAH LR
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Fig.5

of Mo@Cs3¢

Frontier molecular orbital band structure and density of states of C3s and Mo@Cse (a) band
structure of Cse, (b) density of states of Cse, (c) band structure of Mo@Cs3g, (d) density of states
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Table 2 Energy and electronic structure of Czs and Mo@Css

Energy Total LUMO HOMO AE E;
Csse ~1371.2854 —0.1678 -0.1849 0.0171 -0.1765
. Mo@C3s -5349.1715 -0.1656 -0.2016 0.0360 -0.1985
E(Mo@C36—Mo) ~1371.5375

HESERAR 0467 eV. TR, HTREBRE/D, %4 Cse
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B4 4bF 254 Z 18], MoQC3e HIREREIIKARE BT
PREGHFFIE. K, MoQCse 1 Cs R H RIFHIE
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