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A- '@1437070 Matrix reactions of molecular oxygen with

indium and gallium atoms. Zehe, Michael d.; Lynch, Denis.
A.7Ir5 Kelsall; Benuel -J5; Carlson, K. Douglas (Dep. Chem.,
Case Western Reserve Univ., Cleveland, Ohio). . Phys. Chem.
1979, 83(6), 656-64 (Eng). Frozen inert gas matrixes of N2 and
Ar contg. Oz and In or Ga atoms were prepd. by matrix isolation
techniques and studied by IR absorption spectroscopy. Analyses ;-
of the spectra showed that these reagents react to produce metal
superoxide mols., M*+O2-, which are similar to those of the alkali!
and alk. earth metals. The stretching modes of these species ' -
absorb in the regions of 1080-1090 ¢m-! for v1(A1), 330-380 cm-1
for v2(A1), and 270-290 cm-! for va(Br). In addn. to the:
superoxides, various aggregate species are produced. One of'
these was identified as the superoxide dimer, which apparently
has an 0:M-MO: structure of Dag symmetry. Another aggregate
was identified as a rhombic MO:M species which is formed by
the addn. of a metal atom to the superoxide. Small quantities of
the suboxide dimer (In20)2 also were detected in these matrixes,
The evidence indicates that this species was formed by the addn.
of an In atom to each O of the InOzIn(Dy,) species. This dimer
- is of interest because it is readily formed by aggregation of the
suboxide monomer in expts. involving the “vaporization of the
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OZ . 11 B1175 Hen. KP-cnekTpsl mnpoayktoB peakuun Ga,
Jn, Tl ¢ KHCIOPOAOM B aproHoBLIX MATpHUaX., O BUMH - !

Y HKOB . B, CepebGpennnxkos J., B,

iMaabues A. Al Pex x. «Becrn. MIY. Xuwus»., M.,

1984, 7 c. Bubmiorp. 10 nass.  (Pyxkonuch  fen. Bi

BUHHWUTHU 25 sius. 1984 r. Ne 467—84 en.) i

Moayyeust cnextpsl KP npoaykToB — B3auMoaeiicTsis |

aneventoB IIIA rpynnsl ¢ kKucaopomoM. Haiimenwt wacro-!
1 vy i vo MoJekya GaO,, JnO, TIO, TIlposeaennt no-: .

TApH3al. H3MepeHls ‘W TOATBUP:KIACHO panee CrelaHHoe:

W ) otHecenne mo THmam  koneGammit.  Hafinena anasorus:
lrd

Mexay KP-cnexkTpamir cicrem MIA MITA 4+ O, ITosockl:
B oGaactH 300 cM—! oTseceHBl K cuMM.. Koad. O;—Og,
moJaekyan My (0n),. Haiinennas yactora v3Ga0,=322 cm—!,!

/ O xopowio copnajaer ¢ paccuntannoit no HK-cmektpas.
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12 B1026. Heamnupuueckoe Hccaeponamu NepPOKCH-

os Mmerannos IN1IB Ab inﬂ%ﬁ‘%‘&e‘ﬁ:?
peroximml& Cabot P. Li, Illas F,,
Ricart J. M., Rubio J, «J. Phys. Chem.», 1986, 90,
2.1, 30—33 (aura.) . )

Metozom ' xoudurypau. saaumoneiictsus (KB) paccyn-;

TaHL PaBHOBECHBIC TCOMCTPHY. MapaMeTPhl M SHeprHH
JHCCOLHALHH _MOJICKYJT MO, (M=Ga, T« TT) B Inewe-,
Tpoxmu%MﬁWﬂomxyn:
OCHOBHBIM sIBJISIeTCS cocTosinHe 2A,;, Ba3uc BkJjiouan aByx-
3KCMOHEHTHBIE HAOOPH AMs BaJeHTHHX 060J0YeK, AONO.-
HeHHble noasipuaau. d-¢-uusamH. Jst OCTOBOB HCHOMB30-
BaHbl ncesjonotenunans diopana —Bapreno. B pany. Ga,

-In, Tl paccrosnne M — O ysenuuusaercs, a yron O—M—

O ymenbiuaercsi. Heorpanuuennnm Meromom CCIT Buumc-
¢leHbl YacTOTH KoJe6GaHHii: v H V3 XOPOLIO COrJacyioTcs
C 3KCNepHM. JAHHBIMH, @ V| CHCTEMAaTHYECKH OTJHYaeTCs
OT 3KCMepHM. 3HaueHnit. AHaju3 3aceneHHocteir mo Mand
JIHKeHY I0Ka3aJl, YTO CTPYKTYPa MOJICKYJ] MOXeT  OuTh
onucaHa kak M9+0,7—, rae 3apsg g MeHsercs or 0,6 1o
0,7.npu nepexoge or Ga k Tl. == _.A. A. Cagonos’

X986, 19, w12 o b Tl
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104; 959144 “Ab initio study of the supiroxides of Group 1}
metals, Cabot, Pere Liuis; Iljas, F.; Ricart, J. M.; Rubhio, J.- (Fac.
Quim., Univ, Barclona, Barcelona, Spain 08028). J. Phys. Chem.,
1986,  90(1), 30-3 (Eng). The electronic ground-state (2A2):
geometries and dissocn. energies were caled. of the Group HIA metal
superoxides (MQ2, M = Gn, In, and 'T'1) at the SCF and CI levels by
using nonempirical pseudopotentinls and basis scts of double-¢ plus
polarization quality. Tho (A1) and »(B1) caled: frequencies at the
SCI* level agree with expt. "The ri(Ar) frequency shows a systematic
deviation which is dups to electron -correlajion -effects, Doublet:
instability at the CI level appears in all casps making detn. of the
li‘hmtionnl frequencies at this level impossible, - . - -
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106: 162845p Molecular.structure of gallium dioxide, indlum’
dioxide, and thallium dioxide. An ab initio study. Cabot, P. Ll,;
Ilas, I,y Ricart, J. M.; Rubio, J, (Fac. Quim,, Univ, Barcelona,;
Barcelona, Spain 08028). Afinidad 1986, 43(406), 469-70 (Eng).;
For GaO2, InOz, and TI0z in the ground state, the mol, structures,

’ Q and electron configurations were obtnined. using SCF and CI calcns,;
) and he vibrational frequencies were obtuined using SCF calens. "
V., @b inttio
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134: 198345t Theoretical investigation of the cyclic GaO, and
GnS- molecules at DFT and correlated wave function levels. Bu, |
Chan, Dezhan; Song, Xinyu (Institute of Theoretical Chem- l
istry, Shandong University, Jinan, Peop. Rep. China'250100). Int. J. |
Quantum Chem. 2001, 81(3), 222~231 (Eng), John Wiley & Sons, Inc. |
m ”’Z/ @ The geometries and the bonding properties have been predicted for cyclic |
/ GaO0, and GaS, species at d. functional theory (DFT), MPn(n =2, 3, 4 !

i Z / /{ with different substitutions), QCISD(T), and CCSD(T) all-electron cor- |
LZ [ relation levels with 6—311+G" basis set. The geometrical optimizations :
ﬂ y and the harmonic vibrational frequency anal. are performed using DFT

Wp ' % and second—order Moeller—Plesset (MP2) methods. The relevant energy
quantities are also calibrated at the high—order electron correlation levels

_[MP3, MP4, quadratic CI (QCI), and coupled cluster (CC)]. Each species’
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possesses a 2A, ground state with a higher energy level 2A, state. The
corresponding state—state sepns. are about 32 kcal/mol for GaO, species
and about 20 kcal/mol for GaS, species at the QCISD(T)/6—311+G" level.
The QCISD(T) and CCSD(T) calcns. yield dissocn. energies of 42.0 and
59.0 kcal/mol for two species, resp., and other methods yield dissocn.
energies within ~5 kcal/mol. Result anal. has indicated that the cyclic
GaO, should be classified as superoxide and the GaS, species should be
classified as supersulfide in their ground state, and those in the excited
state (2A,) should not be. However, the cyclic GaS; (2A,) is less ionic
than the GaO; (2A.) and they are far less jonic than NaOp. . . "
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