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Cr W adsorption bonds energy/eV

M3 M1 M2 M1 6 3.18 0.00 -0.73

L05 eV 0.45 oV M2 3 2.58 0.60 -0.68
M3 5 2.13 1.05 -1.11

v Cr M4 3 195 123 -0.61

CrW, 0, M5 4 1.86  1.32  -0.91

MgO(001) “The E,,, in Table 1 is defined as £, = Ey,omy +Ecwvgo, —
Ec.-wzog IM£0(001) where £ MeO( 001) EC:‘WZ 09 and Ec.-w209 /Me0(001) ) TEPTE—
W Cr sent the total energies of the clean MgO( 001) surface the ground
. state of CrW, O cluster in the gas phase and the whole system
2.3 GW,0, MgO(001) after depositing CrW, Oy on MgO ( 001) surface. ” The negative
values imply that the electrons are transferred from the surface to

CrW, 0, MgO( 001) the CrW, O, cluster.
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(a) Total DOS of M1 and partial DOS of CrW, 0, fragment in M1; ( b) total DOS of clean MgO( 001) surface
and partial DOS of MgO( 001) substrate in M1; ( ¢) partial DOSs of three metal atoms in the CrW, 0, fragment; ( d)
partial DOSs of nine oxygen atoms in the CrW, O, fragment. The vertical dashed line indicates the position of the Fer—

mi level taken as zero energy.
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4 DOS
(a) Total DOS of M1 and partial DOS of CrW, 0, fragment in M2; ( b) total DOS of clean MgO( 001) surface
and partial DOS of MgO( 001) substrate in M2; ( ¢) partial DOSs of three metal atoms in the CrW, O, fragment;
( d) partial DOSs of nine oxygen atoms in the CrW, O, fragment. The vertical dashed line indicates the position of
the Fermi level taken as zero energy.
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(a) Total DOS of M1 and partial DOS of CrW, 0, fragment in M3; ( b) total DOS of clean MgO( 001) surface
and partial DOS of MgO( 001) substrate in M1; ( ¢) partial DOSs of three metal atoms in the CrW, 0, fragment; ( d)
partial DOSs of nine oxygen atoms in the CrW, O, fragment. The vertical dashed line indicates the position of the Fer—

mi level taken as zero energy.
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Theoretical Study on the Geometry and Electronic Structure of
CrW, 0, Clusters Supported on the MgO( 001) Surface

ZHANG Hui' ZHU JIA" FAN Yuehua' ZHANG Yongfan®
. College o emistry an emic. ngineering Jiangxi Normal University Nanchang Jiangxi ina;
1. College of Ch ry and Ch al Eng g Jiangxi Normal U y Nanchang Jiangxi 330022 Ch
2. College of Chemistry Fuzhou University Fuzhou Fujian 350116 China)

Abstract: The configuration stability and electronic structure of CrW,0, clusters deposited on the MgO( 001) sur-
face have been investigated using first-principles molecular dynamic simulations combined with quantum mechanical
calculations. The results show that the CrW,0, clusters interact with the MgO( 001) surface by Cr W O atoms and
the CrW, 0, clusters assume three different structures including six-number ring cap-shaped and dual<ing struc—
tures when deposited on MgO( 001) surface. The most stable configuration is that CrW, 0, cluster adsorption on the
perfect MgO ( 001) surface with a six-number ring. After deposition obvious electrons are transferred from
MgO( 001) surface to the CrW, O, cluster. Compared with W0, /MgO( 001) system the states of CrW,0, cluster ap—
pear in the gap of MgO( 001) surface mainly derived from Cr 3d state which will have significant impacts on the
catalytic properties.

Key words: CrW, 0, clusters; MgO( 001) surface; density functional theory; geometry and electronic structure
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The Preparation of Graphene/Super Short Carbon Nanotubes/MnO,

Nanocomposites as and Anode Performance of Lithium-Jdon Batteries

CHEN Li DENG Yimin ZENG Fanyan*'

( School of Physics Communication and Electronics Jiangxi Normal University Nanchang Jiangxi 330022 China)

Abstract: Multiwalled carbon nanotubes ( MWCNTS) are cut into super short carbon nanotubes ( SSCNTs) with as—
pect ratio of less than Sby using strong oxidation method under ultrasonic environment. RGO-SSCNT-MnO, nanocom—
posites are designed by a simple wet chemical method and heat treatment which makes SSCNTs and MnO, nanopar—
ticles ( Mn_NPs) into RGO layers. The morphology of nanocomposites is investigated by scanning electron microsco—
py ( SEM) transmission electron microscopy ( TEM) and X—ay diffraction ( XRD) . The performanceof anode is

studied by cyclic voltammetry and constant current charge/dischargefor lithium—on batteries. The results show that

the composites have a reversible capacity of 1 100 mA * h * g 'in the current density of 180 mA = g~' and
exhibite excellent power and cycling stabilities. After 100 cycles in current density of 1 440 mA * h * g~ the com—
positesstill have a reversible capacity of 837 mA *h* g™

Key words: graphene; super short carbon nanotubes; MnO, nanoparticles; lithium-ion batteries; anode performance



