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aekcos. 11, duepreTyeckne NOBEPXHOCTH IS MOJIEKYJIBI BO--
Jbl B 1MOJE HATPHEBOro MJH KAJAHEBOro KaTHoHA. Kisten-
macher H, Popkie H, Clementi E. Study of the-
structure of molecular complexes. 1I. Energy surfaces for-
a water molecule in the ficld of a sodium or potassium
cation. «J. Chem. Phys.», 1973, 58, No 4, 1689—1699:
(aHra.)

Hesmmupuucckun metogon CCIT MO JIKAO B Tex e
npuGIKeHIAX, 4TO I B Npel. paGore (cm. POKXnwm, 1973,

- " \
14 26. Hccacnosanue cTpoehus /MOJNCKYAfIPHBIX KOMM=- 4.??3

3552) meeaenoBano 3.1eKTPOHHOE CTpoCHie Na+(H;0)- (1)
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i K«;on_)? (I1) 1 pe3yabTaTbl CONOCTABJACHLI € AAHIBIMH |
npex. pacors aas Lit(H,0) (IIl). Hcnoas3osan 0Oasuc |
raycconbix ¢Qynxunit, I3 s-tuna,”8 p-tnma u | d-tma aas |
Na+ u 17, 11 1 1 pas K*, crpynnuposaununix B 74,1 1t |
11,7,1 coors., a nast H,O Tot e Gasic, uto ¥ = pacuere II.
" Pacculitaupl paBHOBECHASI TCOMETPHS, 3fujif'til XapakTe-
- pHCTHKH, noTenunaapiuic I, nposejeH ' aHadid noaHoit
“sueprun nyteM pasGueHis Ha KOMIOHCHTLL. JHTagbmin oG-
pasosannsi I—II1 naiiaensl_pasusiMi (B CKOOKAax ONbITHLIC
nannsie) 23,2 (25,0), 19,7 (17,9), 33,6 (34,0) Kkaa/mouan,
COOTB., paBfioBecnibie paccrosiiisl MT—0O 425 508 u
3,58 ar. e1. O6napyzcno, uto csidn M+—Hzu nmeer saex-
TPOCTATHY, XapaKkTep H B OCHOBHOM 0GYCJ0B/EHA NEPEHOCOM
sapaaa B H.O ¢ atomos H ua arom O (0,144; 0,114 u
0,186 aas I—IIt coorn.). Hcceaosanite noteniuaabibx 1o
noKasaso, 'uto moaexyaa H,O mupeacrasasier €000l nouris
cepiyu. 06GBEKT, OTTAJIKHBATCIbILIT 10 OTHOWEHHIO K KAaTHO- -
1y 1ipH ero.mnojaxojie co cropoinl atomos H i npHTAriBa-
TeabHbil — co ctopounl atoMa O. ITosayuenHble pe3y-1bTaTLL
conoctabaensl ¢ paunpiMi pacuetos  merogos CCIT MO
JKAO B panentiom npuGamenun TTITATT u noxasano, «- -
nioxue pesyasratut smetoia IITTATT csizansl € Mpene T
AkeHieM 3- 1 4-ueHTpOBLIMI HHTCTpaJaMu, ¥ro Ipr ;
JUI51 PACCMOTPEHHLIX CHCTCM K Ie/100leHKe OTTAIKH. i
ity RRAUNOTON oIt it - B JI. Jl.ueieB .
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Kistenmcher By Popkie H., Clementl E,
Study of the structure of molecular com-
plexes, VIII. Small cluaters of water. mo-'-_ '
lecules surrounding Li*, Nat A K‘", s
and C17 lons. .
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Abragag Faprid ¥., b
R., Pound G. Marshall.’ Tbemodynamics
and structure of hydrated halide and al-
xali ions. "Faraday Discuss. Chem, Soc.",
1976, N 61, 34=47. Discuss., 63-76
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92: 116908 Intermolecular interactions: reproduction of
the results of ab initio supermolecule computations by an
additive procedure. Gresh, N.; Claverie, P.; Pullman, A.
(Lab. Biochim. Theor., Inst. Biol. Phys. Chim., 75005 Paris, Fr.).

Int. .J. Quantum Chem., Quantum Chem. Symp. -1979, " 13,
243-53 (Eng). Additive systematics for the rapid computation
of intermol. interactions are developed. The interaction energy
is computed as a sum of 4 components. The electrostaticy ;..
component js’ obtained by using the overla multipole expansiofit#:
of the SCF d. distribution of the isolated Egnnds. and the other]
components (polarization, dispersion, and repulsive) are calibrated | -
in order to reproduce the results of ab intio SCF computations
on the systems Na+-H:0, K+-H20, H:0-H0, and NH+-H,0,
A scries of cation-ligand interactions is then investigated, and
the results reproduce satisfactorily both the values of the

 interaction energies and the essential featurcs of the binding. |
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/ 97: 169275g Analysis of the structure of ion-molecule

interactions in sodium, nmagnesium; and aluminum mono=

hydrates. Tret'yak, V. M.; Tulub, A. V.; Baranovskii, V. I.

(Leningr. Univ., Leningrad, USSR). Zh. Strukt. Khim. 1982,

23(4)».,14{8—130 O(gusz;\)j "gi.; vnri(;)usls%np’onéhts of potential|

energy of Nal*OHj; Mg2+OH;, and AI3*OH: were calcd. within

M /)ZW _ the ﬁar;xee—Fock—ROothdqh_ methiod. by sing contracted GTO‘
¢ basis sets. The bonding ¢hérgy in Nai*OH: is detd. mainly by!
j — 5: e electrostatic and exchange interactions, whereas in Mg2+QH. and
q / Al3+OH: there is an appréciable increasé in the role of delocalization
interactions. The electron d. distribution alorig Mm*~OH3 bond
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HopManbuble KoJeGaHHSI THAPATOB IENOUHBIX

W rajoreHnblx Moo, Bbexmypartosa 3. M, Ilo-
xapos C. JI, Xa6uGyanaes H. K «}K ¢bus.
xumun», 1983, 57, Ne 7, 1798—1800

B paMKax 3JICKTpOCTaTHY. MOACJH HOHHOro KJsacTtepa

BH‘{HFCIJ;(JU,_‘L&CTOTH HOpMaJIbHBIX KoJieGaHHIT__KOMIJIEKCOB
M+(HzO)» un X— +=Na+; K+, Rb+, Cs+; X~ =
! =F-, CI-, Br-, c YHCJIOM MOJeKysn n=1+6, x-pnle

MOXHO HCMOJB30BaTh NPH ONpEAeJeHHH  TePMOAHHAMHY.
J1apaMeTpoB_D-lHil_KJacTepH3auHH. BTOpCQEpaT

E
X./583, 19 vIY
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Na'(Aed) | /98Y

100: 182301n Force constants of hydrates of alkali and halide
ions. Bekmuratova, E. M.; Pozharov, S. L.; Khabibullaev, P. K.I
(USSR). Zh. Fiz. Khim. 1984, 58(1), 133-8 (Russ). Force consts.!
of the clusters M+(H:0), (M = Na, K, Rb, Cs) and X-(H.0), (X = F!
Cl, Br, I) were calcd. for n = 1-6 using an electrostatic model of ionic’
clusters (B. and P., 1973), - R
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5 J162. CujoBble NOCTOSIHHbIE THAPATOB * LIEJOUHHX: M|
rajoreHHplx HoHoB. BekMypartosa 3. M, [Moxa-
pos C. JI, XaG6u6yamnaes II. K. <K qms Xini,
1984, 58, .1\01 133—138

B pamkax 3meKTpOCTaTHU. MOJENH = HOHHOrO KJlaCTepa
BLIYHC/ICHE AHAJIMTHYCCKH M UHCJIEHHO CHJIOBHE TOCTOSIH- |

+
Hble macrepon M (HQO),. u X- (HzO) (M*+=Na+, K+|

Rb+, Cs J=rT¢ uncnoiiﬁuonexyn or|
OIHOTO 0 met‘]r“ﬂonqummc—-zzmmme HEOOXOAUMBl Jiist

Jpacuera uacror ‘Hopy.. KoneGauii. AB'ropetpepa-r

Pe o

ch./198Y, /8, nST




/]éf//?//éo Z///) /2956 / SI8Y

| Decse PR.
GBSl Py, 199
AEMEHLE. 5/ W3, 35~ 559

/[)Me/ww
2
- ©



[0 fPLi0 ]

Mo lOfly~ /98Y
Mg e, lypagsoced

Netorupob. pytonmet,
N3FIXMT-[83, Yepicaces,
/98Y. O



/[//zoz 0/%7_ //ﬁ/. /Mozé,/ | /pgy
Q@Jm{ J.e. ﬁ%/) /ww/“&.f
T v gp,

MA - Defohepol-  foykonues,
N&%’/M D33, a@e/amuwf

/98Y. @



Nalowyy™ 242 | yyy

/%25/0///-& cf wht /.0, % fe0b -
/) / ﬂ///y @[,//%{y Joo U fif/%;

/V@/ Oy
Renorespol. pyhonuss,
N3FIX /1~ D93, Uepracas,

RO



o~

ey

ﬂﬁ/ﬁ’?/‘mﬁ L)

/989

11 [163. KBaHTOBOXMMHYECKHE HCCAEN0BANHA HOH-MO-
JeKyAAPHbIX B3aHMONEHCTBHI, Hu3kouyacToTHble  Koaela-
HHSI, TEOMETPHSI M SHepreTHKa. Quantum chemical inves:
tigation on ion-molecule interactions. Low  frequency
vibrations, geometry & energetics. Murthy A. S. N,
Ranganathan Shoba, Bhardwaj A. P. «Indi-
an J. Pure and Appl. Phys.», 1984, 22, Ne 7, 393—397
(aura.)

Metonom CCIT MO JIKAO B BaleHTHOM MPHGJIKeHHH
MIIAIT 8 sapuante Ilynas (em. Torok F., Pulay P., «l.
Mol. Struct.», 1978, 46, 43) paccuHTanbl CHJOBHE MOCTO-
auuble muakouacroTunix kose6amuit (CII), paBsnoBecnag
TeOMeTpHs, _pacnpe/ieieniist 9JeKTPOHHOIl IMOTHOCTH M
seprui crabuanzarny (9C) KOMIJIEKCOB Nat+ u Mgt
¢ H,0, CHO, ¢opmaMHaOM, NH; HCN  u Gensosom
cocrasa ‘1 :1. CIl Takxe paccyiTaHbl C IOMOIIBIO METO-
na xo3d. BausiHng. O6e CXeMB YAOBJETBOPHTEILHO npen-]
CKa3bBalOT BEeJIHYHHE CII. Tlomyuennble pe3y/bTaTLl CONO:|

ch (945 18, w1l



CTAaBJCHE C JIHTEPATYPHLIMH NAHHEIMI AJS KOMIJIEKCOB)
Li*. OGuapyxeHo, 4To paccTOsiHHS MeTaJIl — JHrang
MeHAaloTCq B nuTeppane 2,4—2,9 A. 3C (BHAHMO, 3aBH-|
lIenune), MeHSIOTCST B HHTepBaJe 125,56—
1858,0 xH:x/monb, OTMeueno, uyTo XOTs 3J1eKTpocraqu
B3aHMOACHCTBHA NpPeoGNajaloT B PAaCCMOTPEHHBIX cHCTe-|
Max, agQekTH nepenoca 3apsiaa  TakKe CYLIECTBEHHLL|
Buckasano npeanonoxenne, uto B masbheil WD-oGnacm{
CNCKTPOB IOIVIOLIECHHST 3THX KOMIJIEKCOB AOJKHBI HaGJIio-|
AaTthes moJochl mepenoca 3apsina. OC i BeJHUMHL Tepe-,
Hoca sapsima yGmBalor B papy Mg+ >Li+>Na+, uro
CORNafaeT C XOJAOM OTHOLIEHHII 3apsAa K HOHHOMY pa-|
Anycy aag stux momon. Bu6a. 30. . B. JI. JleGenes|
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/M -/ZL() :/'l I175.  Hccaeposanue CTPYKTYpHi Béblg 'gn'oxpyr

HoHos_Li*, Nat+, K+, _Cat+, Nit+ u Cl- meromom moJe-
KyaspHoit_AHHamMukH,_A_molecular dyfamics—study ol the
; o structure of water around ions Li+, Na+, K+, Cat+,
Ni++ and CI-. Bounds D. G. «Mol. Phys.», 1985, 54,
Ne 6, 1335—1355 ;(anra.) g5 '
B .pacuerax MeTOZOM MOJICKYJSIPHON AHHAMHKK CTPYKTY-
pul Boae BOkpyr monos Li+, Nat+, K#, Ca++, Nit+ y
Cl- naas p3auMomelicTBis™MexKAY MOJEKYTAMH BONE NpH-
Mensiicst norenunan (Jorgensen” W. L. ‘et al. «J. Chem.
Phys.», 1983, 79, 926). [as B3aumopeiicteuit Cat+/H,0

Wﬂ’b i Ni++/H,O noTenumnassl TONYYHJHCh HESMIHDHY. MeTo-

W/b aoM c npumeHennem Meroma CCIT u mepaBno paspaGorau-

HOTO TpaJHeHTHOro Meroja. B caywasx, xorma  mMenucs
SKCMEepHM. JaHHBIC, NOJOXKEHHS HOHOB, COOTBETCTBYIOLIHe
KOODAHHAUHOHHBLIM * chepaM, TreoMeTpHsSI  PaCNOJOXKCHHS
HOH—MOJIEKY/1a BOABl H KOODAHHALHOHHBIE YHCJA. HAXO-
7"5— AATCA B YAOBJETBOPHTEJbHOM COOTBETCTBHH. ABTOpPHI ToO-
JIaraloT, 4TO HeoOXOAHMBI -60Je¢e TOUHHE H3MepeHHsT Koop-
aunauHonsoro uyucna Ni+t+ B pasGabnennoM  pacrsope
FHEHTPAJIbHBIM METOAOM. . __Pesome

o) 1956, 18, vl
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105: 180975q 1're. sodium-water clusters. Schulz, C. P.,; Haug=
stactter, R.; Tittes, H. U.; Hertel, I V. (Inst, Molokulphys.. Freie
Univ. Berlin, D-1000 Berlin, 38 Fed, Rep, Ger).  Phys. Rev. Lett,
1986, 57(14), 1704~ (Eng). Neutral Na-water clusters werp forme
in a pickup source, injection of-a beam of Na atoms {nto the
expansion zone of a pulsed nozzle-jet beam of water vapor seeded
into an Ar carrier gas. ' They are detected by near-UV 1-photon
fonizatlon with u pulsed lager and time-of-flight masg spectroscopy,
Na(H.:0)y~cluster-{on signals up to n = 12 are seen, n = 4 showing i/
very pronounced ahiyndance. The ionjzation potential of NaQH2 was
4.379 & 0.002 eV, L s o e s oot

c. A 1986, 105, N0
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/1"3: 3194h Theoreiical investization of sodium and magnesium
vim complexes with water. Curtiss, L. A.: Kraka, E.. Gauss, J.;
“mer, Do (Univ, Koeln, D-5000 Cologne, 41 Fed. Rep. Ger.). .
ne Chem. 1987, 91(5), 1080-4 (Eng). The structures, energetics,
1 vibrational frequencies of the Na...QH: and Mg...OH: complexes
»re examd. by ab initio MO methods, including the effects of
viron correlation by Moller-Plesset perturbation theory.  The
"4.0Hz comiplex is predicted to be nonp}nnnr with a Na...Q distance

/’//1 Q "2343 A and an energy of dissocn. into Na and H:0 of 7.37
L7 U/Ly ) t'hmol. The Mg...OH2 complex is predicted to be nonplanar with a
2,1, .0 distance of 2.521 A and a dissocn, energy of 3.2 keal/mol.
%(/ ZZ w } -ttelation effects are necessary to obtain significent binding
“ween Mg and Hx0. ‘The chent. bonding is analyzed .n terms of
). *-electron densities.  Considerable charge polarization of the
L N *ton d. on the metal atomwasfound. |
/ ) _
; )
Mty faoied @y Mt
C./—}‘/.’?X% 106, /0
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12 A173. Teépemqecxoe' HCCJE0BAHHE KJACTepOB Na-

[f=1-%).

Wﬂ/wz :
//ﬂm/’ﬂ

(H20)n. JHEPrHH HOHH3AUMH H BO30YXAEHHS, Theoretical
studies of sodium water clusters: their ionization and
excitation -energies / Kestner Neil R., Dhar S.// Large
Finite Syst.: Proc. 20th Symp. Quant. Chem. and|

Biochem., Jerusalem, May 11—14, 1987.— Dordrecht
etc., 1987.— C. 209—215.— Awura. MecTo' XpaHeHus
TTIHTB CCCP

[TpoBeneHH HEOMIHPHY, pacyeTh ¢ _GOJbLUIHM 6asncom
knactepos  Na(H - (n=1—4). Has noTeHuHanOB
HOHH3alHH KIACTEpOB ¢ n=0—4 INOJyYeHH COOTBETCTBEH-
HOo caeaylomue 'BeanunnH (B 3B): 4,951; 4,099; 5,531;
3,025; 2,445. DHeprHH MAHCCOLHALHH KJacTepoB, onpene-
AseMHe KaK pasHocTH oHeprid  kaactepa Na(HxO)n H

‘9HEpPrHH KJacrepa, COCTOSALLEr0 H3 MOJIEKYJ BOAH AOJd

n=1—4, coomerri'raenuo pasun (B3B); 0,164; 0,390;,

% 195, 0%



0,698; 1,331. PaccunTanH TaKkke CTPyKTypHHe XapakTe-,
'PHCTHKH paccMaTpHBaeMHX KJacTepos. IIpHBeleHH Takie
SHEPrHH JHCCOUHAUHH 3apsKEHHHX Kaactepos. IToayueno
xopolee COrJacHe C'!HMEIOIIHMHCS 3KCMEepHM. AAHHHMH. |
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109: 61534t Theoretical studies of sodium water ‘clusters:
their ionization and excitation energies. Kestner, Neil R.; Dhar,
S. (Chem. Dep., Louisiana State Univ., Baton Rouge, LA 70803
USA). Jerusalem Symp. Quantum Chem. Biochem. 1987, 20(Large
Finite Syst.),-209-15 (Eng). Large basis set ab initio calcns. of
Na(H20)n clusters with n =.1 to 4 were performed. The Na-H:0
cluster yields an ionization potential of 4.10 eV (SCF) or-4.34 eV
(MP2) 1n excellent .agreement with the exptl. value of 4.379 eV.
Energetic and structural details for the larger clusters are also
presented. = . . . . LR B Y i




R o AF8YY 1957

. 107: 245479u IR spectra of complexes of sodium, potassiys

and cesium with water in solid argon. Suzer, Sefik; - Andres

Lester (Chem. Dep., Univ. Virginia, Charlottesville, VA 22901 US4

Chem, Phys. Lett, 1987,  140(3), 300-5 (Eng).. One-to-cz

complexes between Na, K and Cs atoms and HO were studied 2

uging matrix IR spectroscopy. Perturbed water submol. vibraz !

were obsd. in the bending and stretching regions for each compi:

The perturbed stretching vibration is assigned to the totally sz

W stretcﬁxim: mode (vi) of the H20 submol. in the complex based ¢

- MW ‘isotopic shifts, In both regions, the shift is largest for th: !,

/ complex, and ti}e shlift gecrcnsels forqt‘iw Na ung 5{ comx;‘lexes. b
increases again for the Cs complex. ‘The perturbed stretchin;

‘MM"%’Mtje is substantially intensified when compared to the perturbed lfe

mode. Intensification of the »1 mode steadily increases down 1] .

alkali series und is explained by charge-transfer considerations.
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- 109: 197588w Quantum-chemical study of ‘the structuro of a|
ssater dimer coordinnted to the Mr+-~OHz..0H: cation (Mn+ =]
's.'or}iumg-f-). magnesium(?+4-), boryllium(2+), aluminum(3+).!
Sizova, O. V,; Baranovskii, V. I (Leningr. Gos.. Univ., Leningrad, !
USSR). ~ Zh. Strukt, Khim.. 1988, ' 29(1),'168~70 * (Russ). : The!
structire of a watér dimer coordinated to a Na+, Ma2+, Be?¥, or Aly+!
ion‘was optimized from MO SCF calens. using the GAUSSIAN-20'
prozram: The system sas constrained to planar geometry and equal
‘OOH-nnglcaI' The 0-0 distance is smaller than in the uncoordinated
‘water dimer and decreases in the order Nat, Mp2+, Be2+, © - -
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Mo (Hd)7" | /990

-/.23 Y6 . .
/}’ )&y ‘3/ z// ; 114: 12337a A quentum chemical investigation on the hydrates
of sodiuin, magnesium and aluminum ions. Probst, Michael M.?
(Inst. Anorg. Anal. Chem., Univ. Innsbruck, A-6020 Innsbruck,’
Austria). THEOCHEM 1390, 67(1-2), 45-55 (Eng). Calcns. on the'
complexes M(Hz0)a with M heing Na*, Mg2+ or AB* and n = 1, 2,3,/
4 or 6 were performed using the Hartree-Fock method. With fully,
optimized geometrics, the vibrational frequencies of the water mols.
in the complexes were caled. The dependence of geometry,
4&”&”’1 vibrational frequencies and water-cation interaction_energies on!
/ coordination no. and ionic charge of the complexes is discussed and’
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o AF | /997
ﬂ/w . 18 B1067.  Teopernueckoe msyuenne Na(Hy0)nt (n'=|

=1—4). A theoretical study of Na(H;0)n*+ (n=1—4) /!

s e Bauschlicher Charles W. (Jr), Langhoif Stephen R., Par-!

f tidge Harry, Rice Julia E. Komornicki Andrew /{ J.
/ 62 A 2 Chem. Phys.— 1991.— 95, Ne 7— C. 5142—5148.—.
‘ i

Anra. ¢
B npuGauennn CCIT u Teopun Bo3mywennit Méae- |
-pa—Ilaeccera MII2 onTHMH3HPOBAHBI. CTPYKTYphl H pac-|
4 .7/9.W€ CUHTaHBl 3HEPrHH CBf3H, KOJeOAT. yaCTOTH N m{TechBHo-f
7,457 cti nepexojoB - B HMK-cnektpax  ans Kommiekcos!

oYYy w\ ﬁNa(HQO)n'*." HMCIOUIHX . AOCTATOYHO  BBICOKYIO CHMMETPHIO:|
L o(:/l// /t:” /2/ NaI‘(I)zQ.‘“—gzv, H,0)+o—Dyg, FI—?%?O)S“‘_DS % Na-|
g0 5 . (H;0)4+—S;. CpssuBaine B Na(H:0)n+ npeunyiecrses-!
LI

HO 3JICKTPOCTAaTHYECKOe, H reoMeTpHs Mosekyasl H,O npmu:

4 ! 2 'BXOKACHHH B KOOpAHHALL. cQe Na+ npakTHYeCKH He'!
URAMEE ALY P pamiau. cgepy Nat mp |

~ . uamensietcst. [IpH yBeJHUCHHH 7 OTTAJKHBAHHE MEKAY JH-!
WZ) w %255 ranfgaMH YCHJHBaeTcs,. JnHa cBA3H Na—O yseanunsaet-:
' -csl, a ce 3Heprusi (Ha OAHY MOJIEKyJy) yMenbluaercs. Teo- l i

PH XOPOWIO COrJacycTcsi ¢ .3KCMepHMEHTOM; "HanGoJbluee |

X. 1998, N (8.



pacxoxzenue cocrapaser 1,4 kkan/moab, Jlas cpaBHEHH:
PACCUHTaHbi 3HEPTHH . CBA3H B KOMIIEKCAX Cu(H0)nt,
n=1—4, H.B KOMIUICKCaX, TAC Na+ 3aMeHeH TOUYEUHHIM!
3aps/10M. 10. B. HoBakosckast



TR IV

L

b 1590 N 3.

. _ . ; L 199) .
3 I165." Heamnupuueckue HCCAENOBaHHA — (YHKUHH MO-'
TEHUHAJbHOH  3HEPrMH M  BpamaTeJbHO-KO.1e6aTenbHbIX!

‘snepruit H;O-Na+. An ab initio -investigation of the

potential energy function and rotation-vibration .energies
of HyO-Na+ / Spirko Vladimir, Daadoch Nadim M.,
Jensen Hans Jorgen Aa, Jorgensen Poul, Helgaker Tryg-
ve [/ Chem. Phys. Lett.— 1991.— 185, No 3—4.—
C. 265—269.— Awura. ‘

Jl1s1 OCHOBHOrO 3JIEKTPOHHOIO COCTOSIHHSI — KOMILIeKca
HyO-Na+ B 9 Toukax npoBeJeHH HEIMIHPHY. pacyeThl B!
npuGauxennn MK CCIT suepruit MosekyJsl, rpammentos!
SHEPrHH M reccHaHoB. Jns 9 reoMerpHil NOMyyeHH BeJIHYH-
Hbl 3Hepruit BmioTh no 2000 cm~! or 3Hepruu pasHOBec-
Horo cocrosiiis. Paccunransl Takxe 30 NEepBHIX NPOH3BOA-| -
HpeiX H 108 Bropeix. Ilo 3THM JaHHLIM  BOCCTaHOBJIeHa
TNIOBEPXHOCTb NMOTEHU. 3HepriH. C HCMOML30BaHHEM NPHGH-
JKCHHBIX FaMHJILTOHHAHOB TMOJYYEHB! KoJeGaTe/bHbie H Bpa-
uiaTesbHble 3HEPrHH. BeNHUHHBLI 3THX 3HEprHii MOryT GbiTb
HCIOJIb30BaHbl /ISl SKCIEPHM: HACHTH(OHKALHH KOMIJIEKCOB'
H:0-Nat B MoJsekyJaspHoOii CMEKTPOCKONMHH BHCOKOTO pas-
peurenns. BuHsinHe HOHOB Ha CTPYKTYPY MOJeKya npej-
cTaBasieT GOJIbIOIT HHTEpeC AJs XHMHH pPacTBOPOB H GHo-
XHMHH. " PSP
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118: 198732m Hydration of sodium in water clusters./ Bnrnett,]
R. N.;. Landman, Uzi (Sch. Phys., Georgia Inst. Technol., Atlama,l
CA 30332 USA).  Phys. Rev. Lett. 1993, 170(12), 1775-8 (Eng). |
Hydration of sodium in water clusters, Na(H20)» with 1 <'n < 8, was !
studied by using nonlocal pseudopotentials, and local—spin-d.-functional
theory with exchange-correlation gradient corrections. Addn. of
water mols. to an Na atom resulted in a successive decrease in the |

ionization potential, with a marked reduced variation for n > 4. This
reflected the formation of a mol. shell about the Na for n ~ 4.
accompanied by expulsion of the metal valence electron from the
hydration cavity and its delocalization in a “surface Rydberg-! '.;:J
state.”.
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119: 56582j Structures, stabilitics and ionization potentials of[
sodium hydrate (N2(H:0)4) and iodium ammoniate (Na(NH;)a)
(n = 1-6) clusters. An ab initio MO study. Hashimotn, Kenro;
He, Shaoren; Morokuma, Keiji (Institute for Molecular Science,'
Myodaiji, Okazaki, Japan 444). Chemn. Phys. Lett. 1993, 206(1-4),!
297-304 (Eng). The structure and s:ability of the title clu-ters have
been caled. at the HF/3-21G level. For n24 Na(H:O)s is a surface’
complex, where Na atom tends to be situated on the 'surface of:
(H:0)a cluster.  Na(NHs)s is an inclusion complex where Na is
:u'rounded by NH; mols. Water-water H bonds play an essential
role in ‘Labxlmng Na(H:O0)., -whereas stabilization by Na-N bond’
formation is more important for Na(NH).. Calcd. innization|
potentials as functions of n can reproduce qual. the exptl. found
different trends between Na(Hz0), :nd Na(NHai)a, which are reluu-d

to the above-mentioned different structural features.
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Cmat UK,

799

121: 92404c Ab initio theoretical study of 'surface' and 'interior’
structures of the Na(H20)« cluster and its cation. Hashimoto,
Kenro; Morokuma, Keiji (Computer Center, Tokyo Metropolitan
University, Minami-Ohsawa 1-1, Hachioji-shi, Tokyo, Japan 192-03).
Chem. Phys. Lett. 1994, 223(5-6), 423-30 (Eng). The structures
and stabilities of Na(H20)« and its cation were studied at the ab
initio HF/6-31+G(d), HF/6-31++G(d, p) and MP2/6-31+G(d):
levels. For the neutral complex, both the surface structure and the
interior structure are min. on the potential energy surface. The
energies of these 2 structures are close to each other at the highest
level. For both surface and interior structures, some characteristic
features are found in the vibrational spectra, which may be the best
method for exptl. identification. For the cation cluster, only the
interior structure is stable.

o - pa v
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ﬁﬂ, /2.5/’7 | 195
: r)op 121: 286915 Ab Initio Molecular Orbital Study of Na(H:0)a
/]:' //Té = 1-6) Clusters and Their Ions. Comparison of Electronic
l:,ucture of the "Surface" and "Interior" Complexes. Hashimoto,
|s{enr0; Morokuma, Keiji (Computer Center, Tokyo Metropolitan
University, Hachioji, Japan 192-03). J. Am. Chem. Soc. 1994,
116(25), 11436-43 (Eng). The stability and structure of Na(Hz0)a (n
£ 1-6) as well as their ions have been investigated with the ab initio
7w / MO method. Both the sugface structure where Na is situated on the
, L i /% ZC\O surface of the water cluster and the interior structure where Na is
/f/f urrounded by water mols. are min. on the potential surface. They
N0 1420 :” very close in energy, though the surface structure becomes
// (PARV 2/} ) dominant as n increases. The surface structure is stabilized mainly
by the solvent-solvent interaction, while the interior structure is
stabilized by the Na-solvent interaction. In the surface structure the
SOMO electron is localized in_the vicinity of Na opposite to the
pydrating water mols., whereas in the interior structure the SOMO d.
gpreads_into the region between water mols. This difference is
responsible to the difference in the n dependency of the ionization
potential. -
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126: 255670f Ab initio MO study of solvated negative alkali atom'
clusters: [M(H;0),]- and ([M(NH,),.]- (M = Na and Li, n = 1-3).
Hashimoto, Kenro; Kamimoto, Tetsuya; Fuke, Kiyokazu (Computer
Center, Tokyo Metropolitan University, 1-1 Minami—-Ohsawa, Hachioji—
’shi, Tokyo, Japan 192-03). Chem. Phys. Lett. 1997, 266(1,2), 7-15 (Eng),
Elsevier. The structures, stabilities and vertical electron detachment
energies (VDEs) of [Na(H;0),]-, [Na(NHj),)~ and [Li(NH3)a)~ (n = 1-3)}-
are investigated by the ab-initio MO method at the correlated level.
The Na—H interactions and hydrogen bonds are important in [Na-
(H,0),]-, while the metal-N bonds become essential in stabilizing the
[Na(NH3),]- and [Li(NH,),]~ with increasing n. The size dependence
of the VDEs of [Na(H,0),]- differs from that of [Na(NH,),]- and [Li-
(NH,),)~ due to their structural features. In addn., the geometries and
VDEs of [Li(H;0)a}~ (n = 1-3) are predicted theor. The size dependence
of their VDEs is similar to that of (Na(NH,),]~ and [Li(NHy)a~ rather,
than [Na(H;0),)". . ' i
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