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The composition of the phases in the
vanadium-carbon system.
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£ vanadium and chromium .dicarbide and vanadium
tetracarbide. Kohl, Fred J.; Stearns, Carl A. (Lewis Res, —
s Center, NASA;"‘CTEWTHWG’;"UHT«')‘)T“N'}TS A=Teéck. Note 1970,
Fokw NASA TN D-5719, 14 pp. (Eng). Avail. CFSTI. The Knudsen [—
effusion method was used in con junction with a double-focusing
mass spectrometer to study the vaporization of the V-C and —
Cr-C systems at 2417-603 and 2083-176°K, resp. The mol.
.species VC,, VCy, and CrC, were identified, and exptl. detd.
3rd-law enthalpies were COMBTMed with published thermodynamic
O data to yield the following dissocn. energies: VCi(g) = V(g) +
Ci(g), Do°(V-C2) = 570 =+ 20 kJ/mole; VCi(g) = V(g) +
_____ ——— 2Cy(g), Dy°(C2-V-C;) = 1193 =+ 99 kJ/mole; and CrCi(g) =1
- Cr(g) + Cig), Do°(Cr-Cy) = 445 + 18 kJ/mole. Atomization
energies were also caled. ~Results are discussed in terms of the
 metal oxide-metal dicarbide bond stren

Lﬁ‘ 37199¢> Mass spectrometric determination of the dissociation [
energy of
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‘39%9;&'\ Dissociation energy of vanadium and chromium di-
carbide

and vanadium tetracarbide. Kohl, Fred T.: .Stearns |
Carl A. (Lewis Res. Center, NASA, Cleveland, Oﬁxog. J. Phys.

Chem. 1970, 74(13), 2714-18 (Eng). The Knudsen effusion
method was used in conjunction with a double focusing mass
spectrometer to study the vaporization of the V-C and Cr-C
systems at 2417-2603 and 2083-2176°K, resp. The mol. species
VC,, VCy, CrC; were identified, and exptl. detd. 3rd-law enthal-
pies were combined with published thermodynamic data to yield
the dissocn. energies: VC(g) = V(g) + Ci(g), DP(V-C;) =
570 == 20 kJ mole ;" VCi(g) = V(g) + 2Cy(g), DH(Cr-V-C,) =
1193 = 22 kJ mole~!; CrCy(g) = Cr(g) 4 Ca(g), DO(Cr-Cs) =
445 + 18 kJ mole~l. Atomization energies were also caled.
Results are discussed in terms of the metal oxide-metal dicarbide
bond strength analogy. e . RCK
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: Weinberger Pes Schwarz Ko Results of
self-consistent band-structure calcula- -
tions for ScN Sc0, TiC, LN, Tioﬂzg£VN and _
70, "J.Phys.C C:Solid. State Phys.", 1976
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F 4B27. Xumuueckas cBsiap B cyOkapGunax (Me:C)
V & HepexXomHbIX MeTaanos IVa — Va noarpynn. Usanos-
X cknit A. JI, TyG6anos B. A, Ansmoscknir.C. U,
Hisefixun I I <K. neopran. XHMHH»," . 1979, '24,

i Ne 11, 2897—2900 E S T s
/ / C Pacumpenubiv  Meromon Xioxkens ‘PACCUHTAN Kuacte-
2 pel B cTpyKTypax V.C H runorerny. cy0Kkap6itnax Ti,C u

/N Zr,C. Yeranobierio, uro SJCKTPONHBIIT: .CEKTP  3neprai
Z'ZA( é - VoC coctonr H3 Tpex OTAeabHBIX 30M, * clopMupoBanupX
‘ 2 TpeHMylIECTBeNNO  BRAagamu- C25, C2p i M-spd-dynxk-
. UHAMH. XHM. CBSI3b OCyIecTBJIstercs B ' ocHoBHOM M — |
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G
zi([; /%)V 1551045,  (n-CeHo)V u (n5-CeFe)V: /Y yé

HccaenoBanne
¢ nomoupio ontHyeckoi, IAIIP- u HK-cnektpockonuu u
metena MO-Xa. (n%-Ce¢He)V and (nS-CeFs)V: an optical)
EPR, and IR spectroscopy and Xe«-MO. study. 1. An-
drews Mark P, Matlar Saba M, Ozin Geoffrey A!
«J. Phys. Chem.», 1986, 90, Ne 5, 744—753 (anur.1.) !
\ B ycnoBusXx MaTpHuHON H30J5ILHH CHHTE3HPOBAaH NOJAY
cauasnyeBnii Kommaexc  (n5-C¢He)V  (I).  Snekrponnst
X-KH 1 Hcc/eoBaHB € NOMOIUBIO ONTHY. CNEKTPOCKOMHII
B Buaumoii, Y- u HK-o6x, n cnektpockonuu IIP. Au:l
/,’é?,W/ﬂ/ au3z cnektpa SIIP B 1 noka3aa BHICOKYIO aHH30TPOIHIO
" . KOMIIOHEHT CBCPXTOHKHX pacluenvienil. AHaJIOTHYHO IIpo-
?/LZ/’ - BeleHH CHHTe3 H 3KCIepHM. HccieloBaHHe MertomoM JIIP
/ koMmaekca (n8-CgFg)V (II). Merogom CCII-Xev paccesin-
m ; W HHIX BOJIH DAcCYMTaHBL 3JCKTPOHHLIC CTPOCHHS, '3HEPTHH
HOHH3aUHH M ONTHY. BOo3Oyxaenuit B I u IT. Conocras-
JICHHE—9KCTMEPHM. 3 TcopeT. AAHHBIX IOKa3aJo, YTO B MO-!
@ JIYCOHABHYCBOM . KOMIIeKce | Ha atomMe V M _apoMaTiu.|
[

e P
X. 1956, 19 1y /S, 7= ([Z*/Le) /




KOJIblle 3apsia0Bast IVIOTHOCTb BblUE, ueM B OOLIYHOM|
KOMIUIeKce AnbexsonBaHaanst. I'yaBHble HOpMaJblbie KoJe-!
6aHus B CYUIECTBCHHOIl CTENEHH OCTAlOTCSi HEBO3MYLICH-!
uemMp B 1. B 11 atoM V noaBepraercsi BHYTpP. OKHCJCHHIO
NIPH KOHTaKTe ¢ KOJbLOM rekcadropbensona. M. A. Tonoab
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' _24B146. Hesmnupuueckoe = uiyuenue . VCJ

CpaBHeHNe MeTOZIOB Pa3IMYHOTO yPOBHA, BXJIIOYas|

MeTon (GyHKUMOHAJIA ILIOTHOCTM. An ab initio study|

of VC: A comparison of different levels of theory including

) density functional methods / Maclagan Robert G. A. R,
Scuseria Gustavo E. /K Chem” Phiys—Tett.— 1996.— 262,

‘,éé/[ = N 1-2.— C. 87-90.— Awrn. 7

©
1997, w8
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ke Medium, Hawki
, Penald G. (Depart
is, MN 55455
#1839 (Eng), Americz
v provides a rapit
shape effects on ¢
#a this article the au
H are useful for
range of solute fu
of aq. free energies

126: 65677r An ab initio study of VC:a
"levels of theory including density functiosd
Robert G. A. R.; Scuseria, Gustavo E. (
M L\ / tﬁ. Rice Quantum Institute, Rice University, Houam
WD  Chem. Phys. Lett. 1996, 262(1,2), 8790 (Eag)
is made of various ab initio methods, including d fesi
ﬂ % A the 2A and 2X states of VC. The calcns, confrg
of VC is the 2A state. A 2[1 state is not wed

v dl}/’[ ) configuration. The bond length in the 2A stan
energy 2.9 eV, and the harmonic vibrational

we cm~2. The B3LYP predictions are good, but pst o first new model
for TiC and CrC.‘ e 4 model folr thees:}\:t'

) /¢¢77,“ z{ﬂcm" R
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wa, Tsuyoshi; Kaya, Koji (Faculty of Science and Technology, Depart-
ment of Chemistry, Keio University, 3-14—-1 Hiyoshi, Kohoku—ku,
' Yokohama, Japan 223). J. Chem. Phys. 1997, 107(16), 6491-6494 (Eng),
American Institute of Physics. Vanadium (V)—Cgqo mixed clusters were
produced by two laser vaporization methods. In the mass spectra of
cationic V,(Ceo)m*, the abundant clusters were produced at the compn.
of (n,m)=(1,1), (1,2), (2,3), (3-4,4), and (5,5). This pattern is explicable

4 128: 196883u Multiple dumbbell structures of vanadium—Cago
Wy/ZW J clusters. Nakajima, Atsushi; Nagao, Satoshi; Takeda, Hiroaki; Kurika-

in terms of a multiple dumbbell structure;

tively piled up. The ionization energy and the reactivity of the dumbbell

clusters toward Oz and CO show Vy(Cqo)2
_Caola.

7

V atom and Ceo are alterna-

takes a structure of V,(n%—

PAII09, 128, /6
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F: VvC2-
P: 3 ; 3
132:70925 Electronic structure and chemical
bonding between the first

row transition metals and C2: A photoelectron
spectroscopy study of MC2- (M=Sc, V, Cr, Mn, Fe, and
Co). Li, Xi; Wang, Lai-Sheng Department of

Physics, Washington State University Richland, WA
99352, USA J. Chem. Phys., 111(18), . 8389-8395
(English) 1999 Vibrationally - resolved

photoelectron spectra of MC2- (M = Sc, V, Cr, Mn, Fe,
and Co) are reported at 2 detachment photon energies,
532 and 355 nm. All the spectra showed a well
resolved vibrational progression in the ground state |

C- /2600, 134



detachment features. Electron affinities,
vibrational frequencies, and information about the
low- lying electronic states were obtained for the
lst row transition metal dicarbide mols. The
measured electron affinities for the MC2 species show
strong metal-dependence with a min. at VC2 and a max.
at MnC2. The ground state vibrational frequencies
were obsd. to decrease from ScC2 to a min. in CrC2
and then increases slightly in MnC2 and FeC2. The
trends of the electron affinities and vibrational
frequencies for the MC2 species correlate well with
the corresponding monoxides,  suggesting that the
. chem. bonding in M-C2 is analogous to that in M-O.
" The M-C2 bonding was thus interpreted to be quite

ionic, and MC2 can be qual. viewed as M2+C22-,
analogous to M2+02-.




E:: VC3- WO I

P:

132:257572 Vibrationally resolved photoelectron
spectroscopy of the first row transition metal and :
C3 clusters: MC3- (M=Sc, vV, Cr, Mn, Fe, Co, and |
Ni)as Wang, Lai-Sheng; Li, Xi Department of !
Physics, Washington State University Richland, WA
99352, USA ~ J. Chem. Phvs., 112(8), 3602-3608 |
(English) 2000 AmewicanTrirsiins fmbibored

HEropertiesy 76 The authors report
photoelectron spectra of the MC3- clusters for M =
S¢, Vv, Cr, Mn, Fe, Co, and Ni at 2 photon energies,
355 and 266 nm. Vibrational structure is resolved |
for the ground and excited state detachment
transitions for all the Clusters except for CoC3-
and NiC3-. Electron affinity (EA) and vibrational |
frequencies for the MC3 clusters are obtained.

) Complicatedv low-lying exciﬁgqnwspate features are

C.A-2000

©



obsd. for all the species. The trend of the EA
across the 3d series for the MC3 clusters is
similar to that of the MC2 species. The
vibrational frequency increases from ScC3 to TiC3
and then decreases monotonically to the right of
the 3d series. Preliminary d. functional theory
calcns. are performed on all the MC3 and MC3-
clusters at several initial geometries and spin
multiplicities. The ground states of all the MC3
and MC3- species have C2v ring structures. The
calcd. M-C stretching frequency for all the MC3
species 1is in good agreement with the exptl.
measurement, lending credence to the obtained C2v
structure.  ~~trancitien—mnetad——zarbon———-clustex
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