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. Sadowski C. M. Reactions of sodium with active!

(()xygel;. «Nature» (Engl), 1962, 194, Ne 4833, 1076
- j(anri. -
MeTo1oM pa3pe;KCHULIX ITaMen (Hartel H. V,, ‘Polanyi

) .M. «Z. phys. Chem.», 1930, Bi1, 97) mccaeponama p-ust
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ipT. CT., M KHCIOPOAQ, HPOMYIIEHHOro tCpe3 300y OJICK-
{Tpmu. pa3psja, IpHI JABIL. 0,3 mm pr. ct. T-pa B 3o01C

oo —rp-mum 300°. JLJ1sT TIPOIN3BC/ICHIIA kp (k — KOHCTamTa CKO-|.
! POCTIl P-IJNII PACXOJ{0BAMILT Na, p — napI. AaBjIenne pea-.
e~ ——lripylomeif KOMIONENTLl AKTIBIOrQ ricaopopa (AK)) mo-L.

{ ryaeno smagenme 3,0-10° cex-!. Iloxasano, 4ro p-Iuei

+ AK + M — mpogykTor + M. ITooTOMY IPEAIIONIATACTCS,

DN | —-yto aromsr Na pacXoayloTes 1o GIIMOJICKYJISIPHOIT P-IIIE

o "
" < 4

— et 4 0p* > NaO + 0 (1), TR 0,* mo/uKHA HAXOMNTHCT HA,
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i ¢ ygacTmeM BO30Y:KACHHEIX MOJNCKYJ xuciaopopa: Na +

-3 10:1e6aTEABLHOM YPOBIO JUIST OCIIOBHOro dICKTPOIIOro
—COCTOANIS, 5-M Jusl 'Ag TUTIL 2-M IS 15 ,+, uT00BI p-Ius
(1) Omr1a tepMoneiiTpanbnoii. Ecair mpnuaTh ky =102 —

1.10-3 MM DT. CT._

atoMon Na He fBNsCTCA TPHMOJSKYJApHAsS P-II Na +..
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i, 144931w Thermochemical and theoretical investigations of
}he sodium-oxygen system. II. Properties of NaO and its
ePaAeGo;. . Wahl,-Amold C. (Chem. Eng. Chem. Div., Argonne
i — Natl. Lab., Argonne, Ill.). J. Chem. Phys. 1972, 56(9), 4516-25
(Eng). Accurate Hartree-Fock wavefunctions, computed by
__the method of Roothaan, are reported for the *IT and 22 states of
NaO, for the 3Z states of NaO* and for the 3IT, 3Z, and !Z states

e a0~ Spe&tmmii%-_and dipole and quadrupole mo-
T, ments were also caled. for each of the mols. and ions. Several

properties of the Na-O species were deduced. These properties
—include the vertical and adiabatic ionization potentials (7.7 and
7.4 eV), electron affinity (1.1 eV), dissocn. enthalpy (2.7 eV),
—several therm amic ctions for NaO, an e I — 1T
(1.7 eV) and *I1 — 32 (0.2eV) excitation energies for the an‘
-—system. Thermodynamic data for selected reactions involving
NaO and NaO* are given, together with brief discussion of the

—ions from Hartree-Fock molecular orbital studies. -O’Hare,.
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bond enthalpies in NaQO; and NaO,*.
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7 10 0111, Tepmoxumuueckue y TeopeTHieckie T:'cc.ncno-[
f/nz_u_u_:g CHCTEMbI HATPHIt — Kucaopon, Il Csoiictsa NaO: i

Jaeil B XapTpu-hokoBckom npuGammennn, O' Hare P. A. G.

M ;f\/}ero HOHOB, pacCUHTaHHLIE METOmOM MOJEKYAAPHBIX opOnTa /%

Wahl Arnold C. Thermochemical and theoretical in

vestigations of the sodium-oxygen system. II. Properties

of NaO and its jons from Hartree-Fock molecular orbi-

tal studies. «J. Chem. Phys.», 1972, 56, Ne 9, 4516—4595
- (anr.a1.) , i

M l ‘Hesmnupnueckunm merogom CCII MO JIKAO B ontiai-

A€ supoBanoM Gasuce AO cu3TepoBcKoro Tina, obecieynpa-

¢ IOWHM TOYTH XapTPH-(DOKOBCKYIO TOYHOCTb, PACCUHTAHBI

T > 2I- u_2Z-coctosiuust NaO, 3-cocrosnue NaO+, 1., 3%. “11

; 3’ ?0 “TZ-cocToanns NaO-T"Paccuntanbl COOTBETCTBYIOMLIE ClIeKT-

/ POCKOMHY., KOHCTANTLI, a TaKwKe JHTIONbHBIE H KBAJAPYIOh-

(I138), snTanbmus amocouuaum__ (2,7 “aB), TeKOTOpHe
repyoainaMuu; GAGILN20, sHueprui Bo30yKICHHA aHHOHA

\WNaO0~ II=IZ7(1,7 as), 31133 (0,2 o). Tlpisesens: Taxke

a5 { _PacCUHTalNLIC TePMOTHHAMIY, BeTHYHIL! L5 HEKOTOPHIX pe-,

@ qu 4 akuiit, BKmouaiownx NaO i NaO+, u kpatkoe o6cyxnenne’
: )

s ¥ Hble MoMenThl. Kpome Toro, paccunransl caeaymomne opoji-
m., cma cucreMbl Na—O: BepTHKambHBIT U aanabaTiy. TOTEH- |
—~ uHaJabl HOUHIATMH (7,7 u 74 98), cpoacTso K 9JIEKTP oY

~BHTasbnuit o6pasosanusi_NaO, n NaO.*+. U, I.” O’Hare'
P, ACG, «J. Chem:~Phys., 1972, 57,4513
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10 [1156. OcHOBHbIe 3JIEKTPOHHBIC COCTOSIHHS oxncei{/ o
weaounblx meradaoB. So S. P, Richards W. G. The [\ ' ;
electronic ground states of alkali monoxides. «Chem, }
Phys. Lett.», 1975, 32, Ne 2, 227—230 (anurv.)
BoinosHeHbl XapTpH-(POKOBCKHE  pacueTbl OCHOBHOTO H l
nepsoro cocrosinmit Monekya NaO, KO u RbO. Hcnoabso-

‘BaJICH YABOGHHBIT MHHHM. 0a3iC CJAITEPOBCKMXh-UNil ¢ 30- |

GapjaeHleM TOJASPH3AUHOHHBIX p-, d- -m  [-¢-umit. © Bomm.: b‘
¢-umst, SHEPrHs H CNEKTPOCKOMIY. NOCTOSHHbIE KaXKoff Mo-
JIEKYJIbl PACCUHTHIBAIHCD LS . . . Om2n®l- u ... Omitim S+,
COCTOSIHIIT TIpH TISAITH PAcCTOSIHMAX BOGJH3H paBHOBecust. Pe- Q\
3yAbTaThl PacyeToB Tabyanposaubl. [lpoeeneH meraibubii |
ananau3 3aceJennocreit n opGHTanbHBIX 3Hepruit. Haiigeno,
yro ocnosnoe cocrosiie NaO—?2II, toraa kax KO y RbO
mMeloT OocHOBHOe coctosHue 28+, B caywasx NaO u RbO
570 MO/ITBEPXK/ENO patiec IKCIepiMEHTabHO, A. Pesunkos |
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_ valence-isoctectronic, have their 1st 2 low-lying electronic states |

{ schemes used to explain _this is given,

£4-999F 704"
g 983X

15990k Elcctronic ground states of alkali monoxides. So, |
S. P; Richards, W. G. (Chung Chi Coll., Chin. Univ. Hong|
Kong, Hong Kong, Hong Kong). Chem. Phys, Lett, 1973, ]
32(2),. 227-30 (Ia®%). Ab initio Hartree-Fock calens. were |

_ performed on the ground and on the 1st excited states of NaO, (——

KO and RbO. The former and the latter 2 mols., though !

in reversed order. Quant. evidence for the different bonding

il
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19 535. OcHoBHble 3JCKTPOHHbIE  COCTOSIHHSI OKHCJOB

_meaounmix mertamios. So S. P, Richards W. G. The |____

i

clectronic ground states of alkali monoxides. «Chem. Phys.
Lett.», 1975, 32, Ne 2, 227--230 (aura.) B

Tposeacn nesmnupiy. pacuer 2Il- u 2S-cocrosimii oxic-
108 mea. meramios NaO, KO, RbO. Hcnoansosan asyx-
SxCIOHCHIHANBEBIT Ga3uc (QyHKWHIT CJCfTCPOBCKOrO Tina,
prmosaowit s, p, d, f-AO. OcuiopuiM . coctosiiiiiem NaO,
KO siasietest 2I1, a RbO—2Z. Pacnpeneaeuie 3apsia B
STHX MOJCKYJIax MOeT OwITb NpeacTas.iclo hopmy.Joit !
M*070-07. " B ) A 3evGekos |
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{ 102: 36005u Mass-spectrometric determination of clectron
affinity of molecules of sodium, potassium, rubidium, and
cesium oxides and hydroxides. Butman, M. F.: Kudin, L. S,
Krasnov, K. 8. (Ivanov. Khim-Tekhnol. Inst., Ivanovo, USSR).
Khim. Fiz. 1984, 3(10), 1347-51 (Russ). The electron n!’ﬁniticsI
(EA) of MO and MOH (M = Na, K, Rb, and Cs) mols. were detd. by
the method of ion-mol. equil. from mass spectrometric anal. of the}
thermal ionization products. For both types of compds., EA's
monotonously decrease along the series owing to decreasing electrostatic
attraction brought about by increasing effective size of mols. A

. change of the sign of KA was obsd. on the transition from NaOH to
6 KOH. This was explained by the ground state of KOH-, RbOH-; and|
) CsOH- being localized over the ground state of the corresponding.
neutmll mols. The enthalpies of the formation of MOH- anions were'

also caled. N

X
C.A. 1985, 10 NY
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100: 76742x Observation of alkali oxide electronic emission
spectra: analysis of the sodium oxide "6700 A" band system.
Pfeifer, Joerg; Gole, James L. (Sch. Phys., Georgia Inst. Technol.,
Atlanta, GA 30332 USA). J. Chem. Phys. 1984, 80(1), 665-7 (Eng).
The 6700-A band system of NaO was studied in the chemiluminescent
systems: (1) Na + N20; (2) Na + O3; (3) Na + N2O + X (X = N20,
Ar, CO, N2); and (4) Na + O3 + Y (Y = Os-He mixt.). Emission was
obsd. from a relatively weakly bound predominantly covalent state of
NaO located ~15,000 cm-! above the ionic ground X2I1 state. This
state lies at considerably larger internuclear distance (~0.2 A) than

he X?2IT or very low-lying A2S+ states and it is believed that the!

- t
HAUL 14 /€:/,(p0@‘¢(7‘obsd. emission involves primarily transitions to the outer turning|

*points of the vibrational quantum levels assocd. with these 2 states. |

c.A-198Y, 100, N 1O
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9JI1377. OGHapyeHHe 3JICKTPOHHOrO CHEKTPa HCHyC-
KaHHA OKHCJA WEJOYHOro MeTaJijla: aHalH3 CHCTeMbl NMoJioC
<6700 A» monekyam NaO. Observation of alkali oxide
electronic emissian spectra: Analysis of the NaO «6700 A»
band system. Pfeifer Joerg, Gole James L. «J.
Chem. Phys.», 1984, 80, Ne 1, 565—567 :(anra.)

B oGaactir 600—1000 #M monyueHH CNEKTPH XeMitIio-
MiiHecuenuin Mosiekya NaO, obpasylouuixes npH CTOJKHO-
seniax atomos Na ¢ N,O nmt O3 B razoo6pa3soM cocTos-
1M, AHaJH3 CNEKTPOB TO3BOMHA  aBTOPaM OGHApYKHTDL
nozocy B o6aactd 15000 cm—! (670 kM), OTHECHHYIO HMH
) /ZZ /} . K Iepexoay Mexk1y OTHOCHT. €1ab60 CBS3aHHBIM KOBAJEHT-

2 - HuM coctosgnHeM NaO 1 ocnosuuM coctosmuey X2IT, mwe- |
JIOLHM HOHHBI Xapaktep. BoaGyxnennoe coctosuie, B co-!
'OTBETCTBHH C OLUEHKAMH. aBTOPOB, XapaKTepH3yeTcs G60.b-'
uiM Ha 0,02 HM, ueM B OCHOBHOM, DAaBHOBECHHM MEMKb-!
ANCPHBIM paccrosthmeM. Bu6n. 20.. M. T.

oh./98Y, (&, v T




Wad) on. WE  198Y

. 14 B1152, HaG6aionenne 9SJEKTPOHHBIX CMEKTPOB HCMy-
CKaQHHSI OKCHJOB. IIEJOYHHIX METANJOB. AHAJH3 CHCTEMH!
noaoc «6700 A» NaQ. Observation of alkali oxide electro-
nic emission specira: Analysis of the NaO «6700 A» band
system. Pfeifer Joerg, Gole James L. «J Chem.,
.Phys.», 1984,.80, Ne 1, 565—567 (aur..)

H3MepeHH CNEKTPH _ XeMHJIOMHHECUEHILHH  MOJEKYJH
NaO, aoamma:ome?%_iemw
= Na0*+N,, Na+0;+NaO*+0,, Na+N,0+X—NaO*4-
‘+N;+X, Na+O3+Y-NaO*+O0,+Y (X=N0, Ar, CO,

vl[” Ng; Y=0;+He). B cnektpax nabaiojanach IIHPOKas Io-
Joca HcmyckanHa B AHanasone 6700—10000 A co caaGo-
BHIpaKeHHOL XoJebaTebHONl cTPyKTYypoit.- Mcnyckanne ua-
CTHYHO CBSI3aHO C NEpPexoJoM H3 BO3GYXKAEHHOrO 3JIeKT-
POHHOrO (KOBAJICHTHOrO) COCTOSIHHS, JI€XKAILero BHILIE OCe
HOBHOro, (HOHHOro no xapakrepy) Ha ~15000 cm~! u
Xxapakrepusyloulerocst 60abmnM (Ha ~0,2 A) Mexbagep-

X /98Y, 19 ~IY




HBM paccrosinneM, yeM X2II u A2Z+ Ha ypoBHH OCHOBHOTO'
cocrosnug X1  (w.”~510+20 cM~), = @¢’~265 cm~!).!
UYacte monoc B AJHHHOBOJHOBON o6aactn (A>8200 A)
HHTEPNPETHPOBaHA KaK NepexoAH Ha YPOBHH HH3KOJeXa-i
LIEr0 3JEKTPOHHOro cocTosHHsl AZZ+ (w.~500 cm—1). ;

T . B. ‘M. Kos6a,
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Bacserlicher ChW. et al.
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~ 6 Bb1349. OG6Hapyxenue paaukana NaO npH TOMOLIH|
MuKpoBoaHoBoii cnekTpockonuu. Detection of the NaO ra-|
dical by microwave spectroscopy /[ Yamada C., Fujita-|
ke M., Hirota E. // J.- Chem. Phys.— 1989.— 90, Ne 6.—
C. 3033—3037.— Amura. :
MeTtozoM MuKpoBoaHoBoit (MB) cnekrpockoniu B 006-
nactH uactor 60—400 I'T'u u3MepeH Bpawlart. CNeKTp pa-
nukana NaO B ocHoBHom H v=1, 2, 3 Koznebar. cocros-
nusix, OOpascl, reHcpHpPOBAJCs B Torvoulaomeii- sigeiike
B pesyabrate p-unn mapos Na ¢ N3O npu T-pax 240—
499 K. Anann3 MB-cnekTpa BHIOJHEH ¢ yyeroM A-yaBoe-
s, cnuH-opGHTanbHOro B3ammopeiicteusi i Na-snepnoro
KBaJpynosbHoro B3anMoneficTsusi. OCHOBHOC 3JEKTPOHHOE
cocrosinie pagukaisa 2[I;  XapakTepHsyeTcs ~aHOMAJbHO
GonbuinM A-yasoenneM. JIns BCeX COCTOSHHIT ompejesieno
no 15 MOJCKY/NSAPHHIX MOCTOAHHBIX. B OCHOBHOM COCTOSIHHH
onpe/eJicHbl Bpauiar. nocrosnnas B=12 662,6762(12) MI'y
W KpaapynoJabhasi moctosnHas eQq= —6,81(21) MTI.
PR R U ) C. H. Myp3auy,
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110: 181937u Datection of the sedium oxide (NaQ) radical by!
lmicrowave speetroscapy. Yamada, Chikashi; Fujitake, Masabaru;,
Bitota, Eizi (Inst. Mol Sci., Okazaki, Japan 444). J. Chem. Phys. |
1989, 90(6), 3033-7 (Engz). The rotational spectrum of the NaO'!
cadical in the 4 lowest vibrational states was obsd. in the millimeter—|
and submillimeter-wave region. The NaO radical was generated by |
the reaction of the Na vapor with NzO dircctly in a high-terap. |
absorption cell. Anal. cof the obsd. spectra yielded the rotational and:
centrifugal distortion’ consts., A-type doubling cousts., spin-orbit
interaction consts., and hyperfine interaction consts. in the 4
vibrational states. The NzO radical is clearly shown to have the 21Ti|
ground electronic state with an anomalously large A-type doubling

- const. and very small hyperfine interaction consts. The mol. consts,

derived are discussed in terms of the fonic character of the bond.

C././989 10,n 0
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/ 114:193627m A sroevaluation of tho verorization bebavier of
sodium exide and tho band strongths of the sedium oxices NrO
ud Nraofh: implicationy for the mass spoctremetric anclyses of
alkali/oxygen nmystems.  Stcinberg, Marting  Schofield, Keith
(Quantinn Inst., Univ. Culifornia, Santa Birbara, CA 92106 USA). J.
Chem. Phys. 1201, 94(0), 3901-7 (Enc). 'i'lier2 hes becn a long
standing disugreement between the flame expts., which predict a very
stable NaDa mol, and Na:O(c) vapgrization/mass spectrometric
studiez of Hildenbrand et al,, which Tmply a weak bond sirength
from an inability to dctect such u species.  The veporization ezpts.
were reanalyzed and a possibie explanation for this controversy was
identificd. 1t eppears that on becoming ionized, NaO2* frazments to
Na¥ and O2. As a resull, mess 23 reficcts p(Na) + p(Nat:). This
and the changes to tha thermochem. data for NsO:z modifics the
-earlier ion intensity/vapor pressure calibration.  As o result, the
" previously accepted thermochem. values for NaO and NasQ need to

' N2 ve rcduced by 18 and 11 kJ/mol, resp. Recommended values now

/ j bacome 87 % 4 and -36.0 =+ &, resp., and the bonds Ds(2Na0) 266 & 4
A0 ) and Dy(Na-ONa) 228 :t 8, resp,, all in kJ/mol. 1t also appears that
e d / ¥’ the LP.(NaO2) <739 kd/mol.  The reported Clausius-Clapeyron
4 H» ) "‘/I" vapor pressure curves £re entirely consistent with this svzpestion that



the corgruent veporization of Na20(c) is to Na and NaQ; rather than .
to Na end Gz. A reinterpretation utilizing the previous slopes of the!
i{Na*) or 1{0s*) cignals leads to an independent measure of ~99 2 |
+ AHosk(NeO2) 2 -155 and 194 < De(Na-Q2) < 259 kJ/mol. These|
rare to be compared with the higher temp. flame detd. values of -139}
8 and 243 % 8 kJ/mol, resp. Earlier voporization mass loss !
measurements of Brewer and Margrave were in approx. egrecient |
with a vaporization to predominantly Na and Oz Axnalyses now show
thet the technique is insensitive and congruent vaporizetion to Na
and NaQ: also fits their data. Hildenbrand and Murad measured
Na+/02* ratios but these appeared to be a factor of 4 ameller than
expected for congruency and remained unexplained. By involing an
alternate frezmentetion of NeOz* st higher encrgies to Nu and Ot
(A.P. = 146 eV), with a branching rativ of >10%, this channel
Lecomes the dominant source of Ozt and the obsd. Nat+/Ca* signal
1atios are consistent with congruency. These resnlts have important
implicaiions for all mas3a spectrometric studies of alkelijoxygen
mizls. including, for cxample, slsa carbonates and nitrates. A
reappraisal for these is in order, particularly with ref. io derived!
thermochem. values, - |
-

’
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" 117: 220493n Calculated dissociation cnergies of the alkalj
zetal monoxides: sodium oxide and potassium oxide (NaO and
KO). Basis-sct-superposition crror and symmetry lowering.
Lee, Edmond P. F.; Wright, Timothy G.; Dyke, John M. (Dep.
Chem., Univ. Southampton, Highfield;Southampton, UK SO9 5NH).
Mol. Phys. 1992, 77(3), 501-19 (Eng). The dissocn. energies (Do)
and the low-lying 33 *=2I1 clectronic state sepns. of NaO and KO
were caled.” with basis sets of approx. triple-zeta quality, at the
Hartree-Fock and Cl(with single and double excitations) levels, with
both the Davidson and Pople size-consistency corrections and the
full counterpoise correction for internal basis set superpesition error
(IBSSE). Particular attention was paid to the effect of IBSSE on the
caled. properties.  Two methods were devised to est. the part of
IBSSE due to the lowering of symmetry in a counterpoise correction
with the presence of a ghost crater. Caled. results showed a large
IBSSE assoed. with KO at the correlated level, which was due to!
such symmetry lowering in the K< calens.  For both mols., the!
ground state was computed to be a 2l state; reasonably good|
sgreement was obtained between the caled. and available exptl.
values for the Y *-2I1 sepns. The computed values of D:(NaO, X:II)
and DotkO, NX:ID(2.43 and 2.07 eV, resp.) at the higheat level of
theory used are both lower than the available exptl. values derived
from electron-impact mass spectrometry; reasons for this are
suggested. . O —
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2 1102.  Pacuer sHepruii AxccouMaymm MOHOOKCHROB we-
NOYKLIX merannos NaO H KO. Morpewnocrs,!

R i
- ofycnosnenHas cynepnoRIHEH 6a3uca, W NOHMKEHME CHM-

R

B
&b /993, WX

MmetpiH. Calculated dissociation energies of the alkali mefali
monoxides NaO and KO. Basis set superposition error and!
symmetry lowering / Lee Edmond P. F. Wright Timoihyz
G., Dyk lohn M. // Mol Phys. .— 1992 .— 77 , Ne 3!
— C. 501—519 .— Awnrn. '

Heamnupuueckum metogpom CCM MO JNIKAO ¢ yyetom |
B32aMMOAGHCTBMR OAHO- M [BYKPAaTHOBO3GYMAEHHBIX KOHH- |
rYPauMi W nonpasoK Ha BbiClME KOHMMrypauuu b 6asuce |
rayccosbix  d-umin  12s9p1d/8s7pid, 14s11pi1d/12s9p1d "
7s4p1d/5sd4pld pans atomoe Na, K u-O MCCNepoBaHo
anekTpoHHoe ctpoene NaO' (I) u KO (Il). Moaguepkwyra |
BaXHOCTb y4YeTa nONPaBOK “Ha BHyTPERMeIO cynepnosuumio
6asuca (BnuAOWMX Ha CBONCTBA MONEKYN, XOTS M B MEHb-
e creneHy, 4Yem NONpaBKM Ha Cynepnosuumio Gasuca npu | .

onucaHuu Memmonexrnxpnblx, B3aMMOQEHCTBHIA), ANS OLEHKM :

[



KOTOPbIX NPEANONKEeHbl 2 CXEMbl. OtmeyeHa 6Gonbwas senu-
uuHa nonpasku ans I, 06ycnoBneHHas MNOHMKEHHEM CHUM-

MeTpuM npu pacuete K*. Snepruu puccounauyun pna co-.

crosumuii XM ana | v 1l HadpeHbl pasHbiMM 2,43 n 2,07 3B, .

4YTO HHIKE MACC-CNEKTPOMETPHY. AaHHbIX, B CBA3M C Yem .

BbICKa3aHbl COMHEHMS B NPMMEHMMOCTH 3TOro MeToaa Aans
onpepenexua 3Heprui auccouuaumn. : -

.
4
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".118: 198704d A study of the products of the gas-phase reactions
alkali metal(M) + nitrous oxide and M + ozone, where M =
sodium or potassium, with ultraviolet photoelectron spectroscopy.

»

-Wright, Timothy G.; Ellis, Andrew M.; .Dyke, John M. (Dep.

Chem., Univ. Southampton, Southampton, UK SO9 5NH). J. Chem.
Phys. 1993, 98(4), 2891-907 (Eng). Products of the gas-phase!
reactions M '+ N2O and M + O3, where M = Na or K, were:
investigated with UPS and bands were assigned with the assistance
of results from ab initio MO calcns. For the M + N20 reactions the'
obsd. products were MO + N2. Measurement of the photoelectron
bands assocd. with the metal monoxide MO allowed detn. of the first
adiabatic ionization energies (AIE) of NaO and KO: 7.1£0.1 eV for
NaO(X2I1), and 6.9£0.1 eV for KO(X2I1). A similar study of the Li
+ N:0 reaction gave AIE[LiO(X2I1)] = (7.64£0.2) eV. The reactions
M + O3 give MO + O: as the major reaction products. However, for
each reaction, a band was obsd. which was assigned to the first
ionization energy of the secondary reaction product MOz2. From the.
spectra obtained, the first adiabatic ionization energies of NaO2(X242),
and KO2(X2A2) were 6.240.2 eV and 5.7£0.1 eV, resp. For both the|
M + N20 and M + Oj reactions, prodn. of MO A2Z+ was favoredi’
relative to prodn. of the MO X2II state, a result which has important
implications in understanding the Na night glow in the mesosphere. 1

C A.1993, 118 o ~ KO, 20(2), Nals, £0:(7)
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1) 10 53004, Monpaska. BuiuMcnennsie JHEPrMM AMCCOLMA-
UMM MOHOOKCHAOS WienouHbIX Mertannos NaO-— O. Ouwm-
Gounwiii BoiGOp ocHosHoro Gasmca M nomm(enm CHMMETPMM.
Erratum. Calculated dissociation energues of the alkali metal
.monoxides NaO and KO. Basis.-set superposition error and
symmetry lowering /Lee Edmond P. F., Wright Timothy G., ‘
Dyke John M. //Mol. Phys. .—1994 —82 Ne 6 .—C. 1281,
.— AHrn. e i
BobissneHa oumﬁxa 8 pacyertax 3Hepruu guccoumaumu NaO-
n KO, cBs3anHas c HesepHbim onpegeneHuem CuMMe‘rpuH[
go d-Spbutanen 8 _nporpamme Games-UK. J._A,_Pe3nnykmii;

om

X. /995 wlo




N <
mp{? ' /za% fl/, i K'//y/
P éfx; | ‘
o hem //// 190y
éi/{ 2L, W1, P 729% /5%
.

It




Ned)

(15
N[ YAl

Z’f?z/} MLM&W/,,

799¢

f 129:347921d The heat of formation of NaO*(X 3£-) and NaOX
2[1). Lee, Edmond P. F.; Soldan, Pavel; Wright, Txmothy G. (Depart-.

“ment of Chemistry, Umversnty of § Southampton. nghﬁeld Southampton,
UK SO17 1BJ). Chem. Phys. Lett. 1998, 295(4), 354—358 (Eng), Elsevier
Science B.V.. High—level ab initio MO calcns. are used to derive AH29%.
[NaO+(X 3%-)], with the highest level of theory being RCCSD(T)/aug—]
cc—pV5Z//UCCSD(TYaug—cc—pVQZ. Three routes are used to derive;
this quantity, yielding a final value of AH®?28[NaO*(X 3=-)] = 196.5 +!
-1.5 keal mol=2. This value is used in conjunction with the previously,
derived admbatlc ionization energy of NaO(X 2I1) to yield AHZ%8[N aO(X‘
2[1)] = 22 + 2 keal mol-1. These values allow accurate enthalpy changes'
to be derived for important atm. reactions, such as those proposed to:
account for the formation of sporadic sodium layers, and the Chapman
mechanism for the formation of the sodium nightglow.

C.A /ﬁéf 749, ’/OZ A
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130: 330193r Observation of the A2E* — X2[1 Electronic Transi-
tion of NaO. Joo, S.; Worsnop, D. R.; Kolb, C. E.; Kim, S. K.; Her-
schbach, D. R. (Center for Cloud and Aerosol Chemistry, Aerodyne
Research Inc., Billerica, MA 01821-3976 USA). J. Phys. Chem. A 1999,
103(17), 3193-3199 (Eng), American Chemical Society. The gas—phase

a? o ; /7 IR spectrum of the A2Z* — X2[1 electronic transition of the NaO radical
Z- X was obsd. for the 1st time using tunable diode laser differential absorp-
tion spectroscopy; 109 lines were found within the region 2015-2095

cm-! and 45 lines within 2654—2696 c¢cm=1. The NaO radical was

produced by reaction of Na vapor with N,O in a fast flow tube and

detected using an astigmatic Herriott multipass absorption cell combined)|

47,7999 130,424



with rapid sweep integration absorption signal processing. Simple kinetic
studies were performed to differentiate the NaO radical features from
precursor N;O lines. The NaO A2Z+ — X2[1 vibronic band structure was
modeled using ab initio calcns. by Langhoff and co—workers; the simu-
lated NaO band profile agrees reasonably well with that obsd. A
preliminary assignment of some obsd. lines and the resulting mol. consts.
are presented. Quant. absorption strength measurements indicate that
either absorption line strengths for this transition are significantly
smaller than indicated by ab initio calens. or the Na + N,O reaction
produces a significant fraction of NaO(A) state which resists colllsxonali
quenching under exptl. conditions.

T e el A
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132:42329 Photoionization of NaO (X 2.PI.; A
2.SIGMA.+) and the absorption/emission spectra of the
lowest cationic states. 801dan, Pavel; Lee,

Edmond P. F.; Gamblin, Stuart D.; Wright, Timothy G.

Department of Chemistry, University of Durham
. Durham DH1 3LE, UK Phys. Chem. Chem.
Phys., 1(21), 4947-4954 (English) 1999 CASSCF+MRCI
calcns. are performed on NaO (X2.PI. and A2.SIGMA.+)
and NaO+ (X3.SIGMA.-; al.DELTA., A3.PI., bl.PI.,
cl SIGMA + and d1 SIGMA +). Potentlal energy curves

— =

C. /A Ro80, 132




are generated, TIrom tTnese vibrational Irequencies '
rotational consts. and dissocn. energies are derived. !
Franck-Condon calc are performed to simulate thef
photoelectron spectra that result from|
photoionization of the 2 lowest-lying neutral states,
and a comparison to published spectrum is made. The
pertinence of the results to atm. chem. considered.
The Franck-Condon factors for the absorption/emissionf
spectr the 2 cationic transitions, A3.PI. -!
X3.SIGMA.- and bl.PI. - al.DELTA. ar caled. |



F: NaO

P: 3 /Zfe@'a
132:242112 Electronic shell structure in
monoxides and dioxides of sodium Elliott, Simon
D.; Ahlrichs, Reinhart Lehrstuhl Theor. Chem., Inst.
Phys. Chem., Univ. Karlsruhe Karlsruhe 76128,
Germany Phys. Chem. Chem. Phys., 2(3), 313-318
(English) 2000 Metal-metal bonding interactions are
important for the structure and properties of
sodium-rich monoxide and dioxide clusters NanoO,
Nan0O2 n .1t 10. DFT calcns. show that such bonding
is due to occupied MOs of mostly character and
provide evidence that these orbitals resemble the
ls, 1lp electronic shells of pure metal clusters.

Calcd. properties of the sodiu oxides (ionization
potential and sodium abstraction energy) follow

C. A 2000, /34



those sodium clusters in both magnitude and overall |-
trend. Structural anomalie also be explained by the|
electronic shell model, as illustrated with clus|
possessing four 'metallic' electrons (1s21p2). Singles!
show Jahn-Teller distortion to prolate shapes; triplets)
distort to become oblate. In addn shell model
rationalizes the stereoelectronic conditions for the
metal-to peroxide electron transfer which leads to 0-0

cleavage. 1 S—




