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B1—3 ‘2' ) 23 B333, Npupoxa XHMHYCCKOji cBaizy B KapOupme Go- 2

Pa B;;C.. III. Craruqecxue Aedmpmaunouﬂme NJAOTHOCTH
M MITIOCTPaTHBHOe npencrasaennye, ,KirfeIA., Gup-
ta A, Will g The nature of the chemical bonding
.in boron carbide, BysCo. 111 Static deformation densi-
ties and pictorial representation, «Acta crystallogr,»,

d 1980, B36, N» 6, 1311—1319 (amm) .
\x‘((’u‘l 1€ éé. Mpononxeno H3y4eHie mpupopyy XHM, cBsi3y g KapGupue
Gopa. 3TOit  neaplo TOCTPOCHEL coyeyyg CTaTHY, pe-
Gopman, 3NCKTPOHKOIT IJI0THOCTH (O311), CHHTC3HPOBgy-
HOll B pampayx Mozemi Mynbﬂmonbuoro,paa:r. Tnpugen.-
aa. Pace.\zorpem[e NpoBOANTCS B CPaBHCHIN ¢ ananoryy.
HBIMH - nnyanyy, A3 CONpPOBOMK RacTey AHATH30)M
norpewnocrery, Ha;“meuo, UTO B e + C_ g —C nMeeres
CMeleHIe 3apsp, T0 Hampapjenyy aroMay C. 3t
YKaswipacr yg HenpHroaxocry NpUGMIKeHIy HeliTp. aTo-
- MOB 117 onmucayyg 2JICKTPOHHOrO Pacnpenenenys s BisC,,

N foFpi27



a TaKkxe Ha HCOOXOAMMOCTb YyueTa ac(epHYHOCTH aTOM-
HOIT . 3/ICKTPOHHOIl MJOTHOCTH IPH YTOYHEHHH CTPYKTYp
Takoro poja. B mkocasape Bj, H3-32 Haauuus BHCIIHHX
XHM. cBf3eit. HAaeanbHas cHMMeTpust Hapywactcs u [ls
HKOCa3/1pa - OKa3bIBaeTCsl  COCTOSIILEl . H3 TPeyroJbHHKOR
3 tunoB. KoBajeHTHBle €BA3H MKy aTtoMaMH B meso-
KalH30BaHHl H HOCAT TPeXILEHTPOBHII XapakTep. Pe3ysb-
TaThl  HJJIIOCTPHPYIOTCS MPOCTPAHCTBCHHBIM TIpeAcTaBJe-
uem JII1 B Bume IIB pasmoit niornoctu. Kpome Toro,
HCcaenoBaHa creneHb  AedopMaumiH  MOJHON  3JCKTPOHHOIL
TJIOTIIOCTH aTOMOB, BOBJIGUCHHBIX B, XIM. cBf3b. Crenan
*BHIBOJ O MOJIC3HOCTH aHAJHTHY. MYJbLTHIOJLHOTO TIpei-
crapienus J3IT ans u3ydyeHust 37:CKTPOHHOrO paclpese-
Jennsi, Coo6wt. II. em. Kirfel A, 1 ap. Acta Cryst., 1979,
B35, 2291. B. T'. Llnpeabcon
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117: 580841 Mass spectrometry of linear carbon boride

generated with laser vaporization.

Peng; Su, Zhaohui; Su, Jianrui; Zheng, Lan
Xiamen Univ., Xiamen, Peop. Rep. China 361005).

- Xuebao 1992, 8(2), 145-7 (Ch)

e time—of-flight masg spectrum’

of C+B- was recorded on a selfbuilt instrument

ompn. of the anions, it

was found that the no. of the boron atoms in
the no. of the charges carried by the anion, an
of the carbon and boron atoms in these species

of these jons equals’
the sum of the nos.!
are always odd nos.!
strong tendency to’

80 that those C.B- will hay

The exptl. results show that boron atom has a
ﬂaec Wﬁﬁ/ ) Mtract an electron

e similar electronic!

Structures as Ca, and carbon clusters with odd

members are always’

ohaf wh me -'~“°'°—’-'*‘#Le..!h_mﬁtbe~iw;ewzsm@-

O 4. 1998, (1% wé



1 117: 220464d Molccular structures, binding energies and elec=

tronic propertics of dopyballs CssX (X = B, N and S). Kaurita,

Noriyuki: Kobayashi, Kinva: Kumahora, Hiroki; Tago, Kazutami;

Ozawa, Kunio (Energy Res. Lab., Hitachi Ltd., 1168 Moriyamacho,

: Hitachi—shi, Ibaraki, Japan 316). Chem. Phys. Lett. 1992, 195(1-2),
95-9 (l:ing);:l When uptirgized by a MO method with Harris

, -, functional and spin-restricted approxns., the mol. structures of Cs;B
ud% [WZ (y't/?? A andCCssN aée found to be almost t(};e snmc.;1 nsbthat of Cso, while tlh.;t
2 ’ s jof CssS is different from that of Ceo. The binding energies calc &
7M/u£{£ LZLZ/{( )sglf—consistently are h6.05 (Ceo), .6.03 tECwB). 6.20 LCC%\;'()) andd 5.2!:
Y (Cs2S) eV/atom. The cnergy gaps between the LU and the

%"MW// I&ﬂl/%//) HOMO or the half-occupied MO are 1.50 (Cao), 1.08 (CssB). 0.30
(C:sN) and 0.63 eV (Cs38), and the Mulliken charges of the doped B,

N and S atoms are 4.5, 7.2 and 15.5, resp., meaning the N atom exists

as an acceptor, while the B and S atoms exist as donors in these

dopyballs. — R

7)) liol, e /j; 4
CA. 1998, JE N2
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123: 209315j CaB- (n < 13): laser generation and ab initio
calculations. Wang, Chun-Ru; Huang, Rong-Bin; Liu, Zhao-Yang;
Zheng, Lan-Sun (The State Key Laboratory, for Physical Chemistry
of Solid Surface, Department of Chemistry, Xiamen University,’
Xiamen, Peop. Rep. China 361005). Chem. Phys. Lett. 1995,
242(3), 355-60 (Eng). CuB!- cluster anions with n = 1-12 were’
enerated from direct laser vaporization (of Xraphite doped with

a2B704), and studied by mass spectrometry. Ab-initio calcns. were

" performed on the clusters to optimize their geometries, and to obtain

'z/:/ mclw
//[% e

CINof 1dr
p-p

C.H4./895 133 N /&

their electron detachment energies and fragmentation energies. The,
calcd. results show that CoB!- with even n are much more stable than: -
those with odd n, in agreement with the mass-spectrometry exptl:
observation. Qual. MO diagrams have been drawn which relate the:

“no. of total valence electrons of the cluster anions to their electronic

features. .. .. . e .

N
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F: B2C3 !
P:3
165159. Tcopetiucckoe H3yucHHE CTPYKTYpbl H  KONCGATCABHBIX CICKTPOB |
knactepa B[2]C[3] [c ncnons3oBannenm Heamnupiyeckoro mMeroaa] / Ge Mao-Fa, |
Feng Ji-Kang, Huang Xu-Ri, Yang Cheng, Sun Chia-Chung [Gaodeng xuexiao !
huaxue xucbao] // Gaodeng xuexiao huaxun xuecbao = Chem. J. Chin. Univ. - 1996. |
-17,N9.-C. 1458-1461. - Kirr.; pe3. Aurn. :

PIEX 1997



gag fz _ 1996

125:341524x Theoretical studies on the structure and vibra-
tional spectra of B,C; cluster. Ge, Mao—Fa; Feng, Ji-Kang; Huang,
Xu-Ri; Yang, Cheng; Sun, Chia—Chung (D¢{artment of Chemistry,

Jilin University, Changchun, Peop. Rep. China 130023). Gaodeng Xuex-
M/[ ' [’A[,é”% ico Huaxue Xuebao 1996, 17(9), 1458-1461 (Ch). The B,C; cluster was

W // studied by using quantum chem. ab initio method. Various possible

structures, related vibrational spectra and binding energies were calced.
/}’L&O/ ' % (L (4] <tuster was snalyzed and discussed.

_The electronic structure of the most stable configuration of the B,Cs

e[ 1996, 1S v a6



S ;2 fl{ 128: 106571p Ab initio study of B,C; and B,C, clusters. Ge, Mao— 0 i
.. Fa; Huang, Xu—Ri; Feng, Ji-Kang; Yang, Cheng; Sun, Chia=Chong -
(Dep. Chem., Inst. Theoretical Chem., Jilin Univ., Changchun, Peop. °
. {Rep. China 130023). Gaodeng Xuexiao Huaxue Xuebao 1997, 18(11),
1838—1841 (Ch), Gaodeng Jiaoyu Chubanshe. Various geometric con-
figurations of B,C; and B,C, clusters were studied by quantum—chem.
ab initio methods, and their vibrational spectra were caled. The stable :
configurations of B,C, are linear or planar; while those of B,C; are |
M > ALY linear, planar or three—dimensional. Therefore, B,C, is similar to Bg :
L M 0 and B,C, is similar to C4. It is an important effect of stability that B,C, ' .~
and B.C, have B-C and C-C multiple—~bonds, and a strong conjugated

YT
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'134: 34423r Large amplitude vibrations in the X 2A, state of
C:B. Leonard, C.; Chambaud, G.; Rosmus, P.;’ Carter, S.; Handy, N.
C.; Wyss, M,; Maier, J. P. (Laboratoire de Chimie Theorique, Univer-
site de Marne la Vallee, 77454 Champs sur Marne, Fr.). J. Chem. Phys.
2000, 113(13), 5228-5234 (Eng), American Institute of Physics. A
three—dimensional potential energy function (PEF) of the 2A, eclectronic
ground state of C,B was generated by electronic structure calens. The

PEF possesses’a min. in an isosceles triangular structure which lies

i,
LA

permutational splittings.
=i L4

C. 52007 135 N3

2204 cm—1 below two equiv. min. having linear equil. gecometry. The
barrier height between the min. relative to the triangular structure was
caled. to the-2383 cm—1. The nuclear motion problem was solved
variationally in-Jacobi coordinates for J = 0 and 1. Ten vibrational
states of A;’and nine of B, symmetry lie below the linear min. The
permutational splitting between the (000)* and (000)~ states in the linear
12C, 11B i3 0.064 cm—1, in 12C13C1B this is 0.530 cm~1. Above the
energy of the barrier to linearity there are large amplitude vibrations
with triangular structure character. ‘In the dense stack of such states
vibrational modes of the linear structure are discernible, including their
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135: 185728r Relationship between the geometries, electronic '
structures, and dopant atom of C35B and CgsN. Ding, Changgeng; -
Yang, Jinlong; Han, Rongsheng; Wang, Kelin (Open Laboratory of .
Bond Selective Chemistry and Center for Fundamental Physics, Univer-
sity of Science and Technology of China, Hefei, Peop. Rep. China 230026).
J. Chem. Phys. 2001, 114(21), 9375—9379 (Eng), American Institute of
Physics. The geometrical and electronic structures of substitutionally
doped fullerenes C3sB and C3sN have been studied using the d.—
functional theory with the local spin d. approxn. and generalized gradi-
ent approxn. methods. The dopant atom has a tendency to substitute
the site where the substituted carbon atom has a significant contribu-
tion to the frontier orbitals of Caq; and the ground state of Ca4B is the -
Dog4 structure whereas C3sN prefers the Dg, structure. The reactivities'
!;owards a nucleophile or electrophile attack are discussed and the bind-
ing energies, vertical ionization potentials, electron affinities and chem.
hardnesses are predicted for all the clusters. '
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