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| 6B44. HccaepoBanus CTPOEHHS  MOJEKyJ METOJIOM !

MO JIKAO. VII. HeamnupuuecKie pacueTsl THAPATALHI |
! onnoatomupix katonos. Schuster P, Preuss H.-W.
Ab initio calculations on”the hydration’of monatomic "ca: hage
fions, (LCAO MO Studies on molecular structure. VIL). )
«Chem. Phys. Lett.», 1971, 11, Ne 1, 35—37 (aura.) x>

Metomom MO JIKAO CCII B rayccoBoM Oasmuce paccyl-|
raupcucremsl (Li..OHz)*+ (I) n (Be...OHp) %+ an. Jasgl—
mpoBeenbl 3 Bapianta pacuerd ¢ Oa3HCHLIMI aGopam: |
a) H 3s!, O 9s210p' (wm 30p%), Li 9s22p! (uau 6p%); 6) H —
s3, O 9s410p? (uan 30p°), Li 9s42p! (uam 6p%); ) H .454,‘

0 '9s610p* (wu 30p*?), Li 9s72p' (1m 6p°), mast I — 1oab- —
xo Bapuanur -(8) ¢ HaGopom aas Be 9s72p! ‘(wmu 6p°). Jas |
‘Li+ @ Be?+ sTH HaGopbl AAlOT '3HEprui0 BOJIH3H Tperena;—
X®, nas H:O momywennt 3uauenns E: a) —75,8417,
6) — 75,9930, B) — 16,0117 ar. en. (mamnyuwee sHaucHie i P
uT-pe —76,0594, at. en.). Ilpusesennt BLIUHCACHHBIE T10- |-
TCHIHAJIBHLIC KPHBbIE NPHOMUIKEHHS MOJCKYJILI H,O x Li+—

1t _Bet (cumyerpus- Coo): TMocsieanuil KaTHoH CBA3LIBACTCS
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¢ H;O Gonee mpouno (3uCprus B3aHMOZENCTBHS B 3 pa3a
Gosibllle, paccTosilie MeHblle)., DHepris 6oJee YyBCTBHTCIb-
1a K BbiOOpy Gasuca, yeM paccrosnue, BapuupoBanue yraa
TIpH PaBHOBECHOM PACCTOSIHHN MPHBENO K MHHHM, 3HAUCHHIO
sueprun npu yrae  mexay Jnnet M. O 1 GiccexTpucoit:
yraa HOH, pasuomy 1807% Tak uTO ONTHM. reoMeTpust Takas
JKe, KaK NpH YYETC TOJbLKO HOH-AHIOJBHOrO B3aHMOJeiicT-
sia. Ho kpuBasi Takoro B3aHMOAEIICTBHS XOPOLIO anmpok-
CHMHpPYET TOYHYIO NMOTCHIHANBHYIO kKpHBYIO aas Li+ i m.o-
X0 — 171a Be?t, Tak uro cBsn3b Be—O apisercs yacTHYHO
KOBa/JEeHTHON. Bolyicientble OHCPrHH THApATalHH COCTaB-
asior aas I B ykasamuelx  Tpex BapHanTax 474; 46,6 u
43,6 xxam/soap  (ommit 34,0), paccrosuue Li—O 1,82A
(1,92); nas. Be?+ 141,4 kkaa/moab u- 1,56 A. AsTopnl cui-
TalOT, YTO 3HEprHH THApATALUM MOXNIO mnepelaTb H 6e3
. yueta Koppeasumu ajektpouos. Coo6ut. VI cn. PXKXum,

1971, 11665, . _ - - M. Oarkuua
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'method (Pople, J. A.; Segal, G. A.; 1966) were significantly

simple hydrated jons. Breitschwerdt, K. G.; Kistenmacher, |
H. (Inst. Angew. Phys., Univ. Heidelberg, Heidelberg, Ger.).
Chem. Phys. Lett. 1972, 14(2), 288-92. (Eng). For planar
[Li(H,0)]* in the dipole orientation (¢ = 128°) and planar
[E(H:0)] = in the H-bond orientation (p = 0°) at distances
R <4 A between the jon and the O atom of the H;O mol., the
H:0-ion binding energies (AE) that were caled. by ab initio
and classical (point charge model) methods agreed closely. The,
AE vs. R curves that were obtained by the semiempirical com-
plete-neglect-of-differential-overlap (CNDO/2) LCAO MO SCF

different in shape, and the min. in' AE were lower than caled. by
the other 2 methods. For R'> 5 A where ion-dipole interaction
dominates, the 3 methods gave comparable results. ' At the
equil.' R value (corresponding  very closely to the min. AE for

M/L;?:‘Z’Z}frg .B @ [e-«qaw’}f/)



. were the most stable.

the most stable orientations), the angular dependences of AE -
(AE vs. ¢ curves) caled. by the 3 methods had approx. the same
shape. The AE vs. R and AE vs. ¢ results obtained by the
CNDO/2 and classical methods were in reasonable agreement for
planar [CI(H,0)] -, but not for planar [Na(H.0)]*. CNDO/2
calens. of AE and” the equil. R values for [F(H20)a] ~ and [Cl-
(H:0)a]~ with n = 4, 5, 6, and 8 showed that the H-bond
orientations with n = 8for [CI(H,0),] ~and # = 6 for [F(H,0).] =

[F (#a 0)] -
[Wa(mo)]™
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Q:Z;@ Structure of molecular complexes. I. Energy sur-
fac a water molecule in the field of a lithium positive ion.
Clementi, Enrico; Popkie, Herbert (Res. Lab., IBM, San Jose,
Calif.). J. Chem. Phys. 1972, 57(3), 1077-94 (Eng). H.0
mol. is considered by making use of the bond energy anal. for-
malism. Hartree-Fock data are reported for the Lit-H:0 energy
surface keeping the H;O geometry rigid. These data are ana-
lyzed in the same way as for the H,O mol. In addn. the energy
of rotation of the H;O mol. for a fixed Li-O distance has been
studied in detail. Anal. expressions aimed at reproducing the
energy surface data in a very simple and condensed form are pre-
sented. Finally, the effect of complete optimization of the
geometry and use of a large basis set for Lit-H,0 energy calcns.
isdiscussed. The most stable configuration for the Lit-H,O com-
plex is planar and is predicted to have the following geometry:
The Li-O and O-H bond lengths are 1.84 and 0.96 A, resp., the
Li-O-H and H-O-H angles are 127.0° and 106.1°, resp. The
binding energy of the H;O mol. to the Li* ion is 1.53 eV in the

_Hartree-Fock approxn. ;

C.o (99 24 [2'®
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1J1138. HccnenoBanue CTPYKTYPbI MOJNCKYJAsPHBIX KOMN-
nekcos. |. JHepreTHueckas NOBEPXHOCTH "MOJEKYJbl BOJAbLI B
nose nonoxuteabhoro wona antua. Cléementi Enrico,
Popkie Herbert. Study of the structure of molecular
complexes. 1. Energy surface of-a water malecule in the'
field of a lithium positive ion. «J. Chem. Phys.», 1972, 57,;
Ne 3, 1077—1094 (anr.a.) 3 ;

Ins onpeaencuus yCTONUNBOI KOHDHIYPAUMH I 3UCPTHIL;
cBsian koMmaekca Lit—H,O nposesenst. pacuetst XapTpu —
doka ¢ rayccobckum GasncoM. Cnauana moxpoGHoO -ucc.'lc:-3l
AYIOTCSl Pe3yJbTaThl PACYETOB, NPOBEJECHHBIX € Pa3THUHBLIMIL
6a3ncaMy AN M30IHPOBAHHON MOJIEKY.bI . BOAB B PaBHO-|

Pare@ 1973 @

1972



onTHManabubli 6asuc. B paabueiiieM npoBeenbl  pacyeTdl|
cicrempt Li+—H,0 nasi opnunaauaTl pasHblX MOJOZKCHHIT
Modekyant HpO ornocurensno oew O—Lit. Tlpn stom ,1.1511‘
Ka)KJ0ro- TIONOKEHHSI PacueThl MPOBOAMIHCL ISl Pa3HLIX |
paccroaunit O—Lit+. (Teomerpuss H,O .cunranach, sect-
xoit). Ha octoBe 3THX NaHHBIX II0OJyYeHO aHAJIHTHY. BLIpa-
Kente aas sueprum Lit—Hy0. TIlocne sroro amposoautes |
ontuMu3auua paccrosnus O—H u yraa H—O—H s wmo-!
JCKyJae BOAB, a TaKikKe JOCJeayercs, Kak BJIHSET Ha pe- |
3yabTaThl ‘pacinpenne Gasdnca. M3 oxonuaTeabnbix pacue- |
TOB CJelyeT, uTo HanGosee yCToilunBoil  KOHpHrypaumei .
Li+—H,0 sBasierca naockoctias npu paccrosuuax Li—O
H O—H 1,84 w 096 A u yraax Li-O—H u H—O—H'
127,0° u 106,1° cooTBeTCTBEHHO. | P. Haruc

|
|
i
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A Z 10 B11. Pacuers ruapaTtalii HOHOB. Bauge I(jellC

L Stogard As'e. Calculations on the hydration of ions
ib H_ 0 o <Acta chem. scand.», 1973, 27, Ne 7, 2683—2685 (anra.)
v 12 £ HesMnupiueckiin  METOAOM CCI1 MO JIKAO muccaeno-

- Baio 3JEKTpPOHHOE CTpoenie runpartos .- LitH:0 (1) n
Li+(H.0)2 (11). Pacuers BLINOJHEHL B 6dsuce Croymmi-
pOBAMITSIX T2y CcCOBCKHX ¢ynkuwiit, B caysae I paccMaTph-
. pajoch mocJeloBaTejbHoe pacilipeiie 6asuca 3a CYeT
. BKJIOUCHIS MOJspH3all. (YUKW p-THOA Ha Li+, a Takxke
Qvf-l’/ﬂ-i'/. . p- u d-una ma H u O coots. Kpome storo, METoAOW
(;/' - CCIT MO JIKAO B BaJenTHoM npuGmkennn  TIITATI/2
$ucf6-C4(.. paccuntanst I, 11, TeTpa- ¥ rexcariaparsl Li+, mouo-, mH-,
- TeTpa- Il TeKcariaparbl F-, Cl- u Na+*. [lns MOJEKYT |
‘ H,O,BO Bcex cayuyasix mpiuara (HKCHPOBaHHAsA TeoMeTpus
¢ umHoi cBsizi_1,0 A_i_BaneuTHbIM ‘yraom 104,5°. Bapbu- |
7

Z. /f}“ yaro L J




PoBacy, Paccrosinng HOH—KHCaI0po (R) mpu''TpeGopa-
HHI coxpapenyg JIHHelHoj, TeTpasapuy, OKTasapny,
coom._cmme'rpxm 'KOMMIekcop, Mpupeneny Tobie spep-
THH, 3Hepruy THAparamy (3r), PaBnosecupre R norten-
Unanshne kpyppre, Ha npHMepe " | oGHapyxena CHJIbHas

- 1YBCTBHTeMbHOCTY, 3T x BLIGODY Gasiea (45,5; 32,7; 38,9,
© AR pasupx 6a3HcoB, onpp 34, nmnarnye 45 KKas/Monp).
Ina 11 HesMnupuy, nnanye Pacueth npupopgy x 6an3- |
"KHM y 3aBbIIEeHH b M NpHMepHo B noaTopa pasa SF,'Berop '

Gasuca Mano BJIHSICT 1ia‘\pasuonecublc R (Bapnauin - ye---, |,

CKOJIbLKO COTLIX A), K-pble GaH3Ky K HMewnMes OMNBITHBIM - f

RaHHLIM, TOTAa Kak nmnarye NPHBOAHT K 3xraqeﬂ'x]|1n%, aan-
BBILIEHHBIM npmuepx‘xo Ha 309, , B. JI le exes.




i(:*(HQO) ‘ - 1973,

Kigtenmachop I, et.al.
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N 'u‘ﬂb"wﬁ 1972, 58,4, 3680.1599.
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1 il
V. Tennorbl 06pa3opaHus Kommaekcos Howon  Li+, Nat, |
K+, F~ u Cl= ¢ ouuoii mosekyaoit oaet. . Kistenma- |
cher H, Popkie H, Clementi E. Study of the;
= structure of molecular complexes. V. Heat of formation ;
- for the Li+, Na+, K+, F-, and Cl- ion complexes with ‘a/
single water molecule. J.”Chem. Phys.», 1973, 59, J\'b'll,‘
X 5842—5848 (auri.) : T R
ﬁu ‘F Ha ochose paccuutaunbix - pamee  (cM. Coolw. 1V,
P)KXus, 1974, 1594) nesmmiupHu. = MeTOLOM CCIT MO!
JIKAO ¢ mucrnosnbzopauitem Gosbmux Gasncos crpynnipo-!
BallbX TayccOBBIX (YHKINIT NOTCHLUAJBHLIX MOBEPXHOCTEIl
pacCUNTalbl YACTOTEl HOPMAJBHBIX KoscGaHiii KOMIJIEKCOB
N Hy0, X=Li+ (1), Na* (II), K+ (I1), F~ (IV) u Cl-
(VJ7if Ha 1X OCHIOBE — NONPABKI HJ HyJCBYIO SUEPrilio K
TensioTaM  00pasopaniid STHX KOMIMICKCOB, a4 TaKike IO-

P o7y w13 @ o=

i 1 . .
(k&iﬂ(v‘) 3 B36. Hccaepopanie, CTPOCHHS KOMMIJACKCOB MOJCKYJL |
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npaBsKH, o0YC/OBJAEHHLIC KOppeasin. Bkaagami. OOnapyxe-
110, 4TO OCHOBHOIT BKJaj B TemI0Ty 06pa3oBaiis BHOCHT
XapTpH-()OKOBCKas ' 3Meprust CBA3H; MOMPaBKI Ha HYJICBYIO
“3lepruio cocTaBasior  1—2 Kkaja/Moab, a Koppensu. Io-
" mpaBKH — Menee 1 kxan/moav. ‘Tlposeacnibie B pacuinpei-
HBLIX CpaBlHTeALHO ¢ mped. paGorami Gasiicax (10moJniu-
TeJbHO BKJIOYAJNChL MOJApH3al. (YHKUUH AJs BCeX aro-
MOB) pacyeTbl NpUBeJI K_Temioranm ofpazosanis (B cKoG-
'Kax — omnkelTHble Aanneie): 34,13 (34,0), 23,32 (24,0), 16,20
(17,9), 22,18 (23,3), 11,36 (13,1) xxaa/moab aas 1—V
coors. Papuosecnble paccrosnsg X—O 11 (B ckoGKkax) Ba-
aentnpte yrabt XOH: 3,58 ar. en. (180°), 4,25 (180), 5,08
(180), 4,75 (47,9), 6,25 (37,8) coorn. Takme NpHBEACHHI
SMINHPHY. AHANHTHY. BbIPAKCHHS O MNOTEHLIAJbHEIX NO-
BepxHocTeit. ... . r———"""B:-JL. Jlc6eaesn




H,0, Hs07, OH7, Ze0H,ivh, )| 1977,
b, e /’MW/ T3y
Vm/aa;m%mm BU., Wpemb bl 44,
Larecit £.2, Z'/W ct 8.5,

‘7// &%/ WA’ Herweeeeer, /974,
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Fisuenmacher H., Popkie H., Clementi E.

%tu“y “of the structure of molecular coms
plexes, VIII, Small clustera of water mo-

lecules surrounding Li*, Nat, K*, F-,.
and C1- 1on8.

"J.Chem, Phys.", 1974, 61 N 3, 799—815
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" P., Roos Baorn o. SCF—CI studies of cor-
' relatlon effects on wdrogen bonding and :
ion hydratlon..lhe systems. H20 B"’

H0, Li* * Hy0, FT + Hy0, ‘and’ HZO . H20. o

-'v"Theor-chim. acta" 36 lé‘l 4, 249-
274 - (aHri.) - W§%7 8%

i .ﬁ%:ﬁ'[}k_ BHHMTM




a84alp sCR-Cl [conﬁ;;‘ur;xtidn interaction] studies of
s-elntion effects on hydrogen bonding and ion hydration.
: ms, water, hydrogen ion-water, lithium ion-water,
i ¢ ion-water, an water-waltcer. Diercksen, Geerd H. 1
Hrociner, Welfzang P Roos, Bjorn 0. (Max-Planck-Inst. Phys.

! } 0
i __'.'.'_[_,2_.__
Astrophys.,  Munich, Ger.). Theor. Chim. Acta 1975, 36(4),

F /_f 0 249-74 (Eng). Previous single-determinant Hartree-Fock
e ‘2_ . siedies on the equil. structures and !stabilitics of H20, HaO* as

“ 1l as of the monohydrated ionic systems Li+.H.0, I'-.H:0 and
hvdrogzen bonded water dimer, H.0.HO!, are extended by

Yrn N ¢ scale configuration interaction calens. including ali the
‘2' ' <-sible single and double excitations arising from the canonical

<t of Hartree=Fock MO. The correlation energy effects on the
it seometrical parameters of the systems under consideration
i T+ - -2 are found to be quite small. ‘The contributions of the correlation
Léfo(" /’Ll'“(,r/ . eniry to the total binding encrgies of the weakly inteacting

o !
a [ feading o a considerable increase of the hydrogen b‘und strength
(//’"4_{(1 WJ///I in 11,0 and H20.HOH and to a small decrease of the binding
. ) cacrgy in Liv.H:0. The obsd. strengthening of the hydrogen
honding interaction due to correlation is shown to be partly

of the composed systems compared to the’ non-interacting

nosed systems are obtained to be of the order of 1 keal/mole, . ;

N 7/ " comnensated by the change in the vibrational zero-point energy .
T /4 Yy i

vibrations in Li+.Hz0, F-.H20, and H:0.HOH are deduced from .
the caled. potential curve data on the SCF and the Cl lcvd‘ of

35 /\/;5 i subswstems. Approx. foree consts. corresponding to the intersystem,
« s— -- = =
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“139190u  Iydrogen honding. Vi. Structural and infrared
———speetral analysis of Jithium hydroxide monohydrate and
cesium and rubidium hydroxide hydrates. Gennick, Trene:
—————Harmon, Kenneth M. (Dep. Chem., Ouakland Univ., Rochester.
Mich.). JTnorg. Chem. 1975, 14(9), 2214-19 (Eng). The ir
spectrum of LIOH-H20 ‘shows, in addn. to the stretching and
bending modes of OH and H:O groups, 7 bands in the 1000-300-¢m !
—— —-region. - Four of these bands give characteristic shifts upon D
substitution and confirm the presence of coordinated water and

- —hydroxide ion in LIOH-H20. On the basis of internal coordinate
anal. of the coordinated water and hydroxide subunits of the

-crystal structure it is possible to
torsional vibrations. of Q- atoms and the Li-O lattice

-vibrations.

water and hydroxide ions in LiOH-Hz0 form discrete, planar,

~H-bonded [(OH)2(H20)2] anionic wnits rather than extended
- ehains. RbOH and CsOM aiso form stable mono- and hemihydrates,

strongly H -bonded coordinated water, .

assign the various rocking and |

Unlike other alkali metal hydyroxide hydrates, the t

the ir spectra of which contain the rocking and wagging modes of |

e
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’Kreas James W,, Clemnti s o Kozak John .
J.; Schwartz Maurice E. |
'.Study of the structure of molecular comp-‘
lexes. IX. The Hartree-Fock energy surra-
ce for the Hao-u-? complex. Foy By s ;

"J.Chon.Phys. .1975.63.N 9, 3907-3928
‘erra.) 0500 e
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13 B92. B3aumopeiicTBHE KAaTHOHOB LIEJTOYHBIX Meran-
JIOB C KHCJOPOACOLEPIKALMMH JIHFAHAAMH. Schuster
Peter, Marius Wolfgang, Pullman Alberte,

Berthod Héléne. The interaction of alkali metal ca-

tions with oxygen-containing ligands. «Theor. chim. acta»,
1975, 40, Ne 4, 323—341 (anri.) -
Hesmmupuueckum Metosom JIKAO MO CCIT B raycco-
oM Gasuce npopBeleHbl PacueThl KOMILIEKCOB Li+...OH,
(I) u Lit+...OCH, (ID). Hcnonb3opansl  ABa——tGa3mcas
1) ( S 5 b5p/H/4s) crpynnipoBaHHbll B
[3s 1p/5s 3p/3s] u 2) oTmuaicst oT 1 yuetom d-op6uraneii
y atomos C n O. [eomeTpiist MOJCKYJ H,O u H,CO B
KoMmaekcax coxpamsaach nenamennoit, Karmoun Lit Gbin

pacrnoJiozKeH Ha OcCH CHMMETPHH Coy MoJekyJbl JHraiaa. r

ButulicsicHHble B 1-M 0a3uce 3nayeHdsi pPaBHOBECHBIX paccros-
mnit (Ro), B xommiaekcax: I 1 Il paBubt 1,83 u 1,78A.
Coors-lie 3Heprui o6pa3oBanus Takxe OJH3KH MEKAy
co6oit: AE1(Ro) = —43,5  Kxkan/mou, AEn(Ro) =
=—44 xkaja/moab. OTAe bHbIE KOMIOHCHTHI A E 3aMeTHO
|

| |

atanyatores y I u 11, DaekTpocTaTHy. BKJAaL B A E Gonb-




we ags 1, ofAHAKo, 3HEPrHs MAeJOKanH3auuH A/ Il noutn -
B 2 pasa NpeBHIUACT COOTB-Llee 3HAueHHE A4 1. Basuc 2
NPHBOANT K NOHHXKEHHIO SHEPrHH CBA3H Y 060HX KOMIJICK- .
COB mpii He3HauuT. yBesuenuH Ro. Atot addexr o6yca0B-
JeH  yMelblICHHEM  KyJOHOBCKOIl cocrapasioweii A Ex.
Ip. cyulecrBennofi KOMIOHEHTO A E sapnsiercs 3HEpris
nonspusauun  AEgp.  Beanunubl  KOMMOHEHT AEx n AEqn
(npt R=Ro) conocrasieHbl € COOTB-LUHMH 3HAUEHHAMH, |
BLIYHCAGHHBIMH O (p-MaM KJACcCHY. 3JMEKTPOCTATHKH C HC-
' oJIb3bBaHHeM 3KCNePHM. MYyJbTHMOJbHBIX, MOMEHTOB. Own6-
ka B A Ey.cocrasasier 15 u 7,5 kkan/sonb aas 1 u Il 8-
cayyae l-ro Gasnca i nouTH B 2 pa3a, MeHblwe B cayuyae |
9.10 Ga3nca. AHaN3 BOJTHOBBIX G-LHil MOKa3as, uTO adoekrT
nepenoca 3apsiaa B, 1 n 1l ne cywecTBenet. Baaumuas 1o-
JspH3alHsl HOHA M JIHTaHAa MPHBOAHT K CJIOKHOIT KapTHHE
nepepacnpeenenusi 3J1eKTPOHHON MIOTHOCTH, K-pas HHTEp-!
npeTHpOBaHa B TePMHHAX MNOJSPH3AIMH OTAC/bHbIX JIOKa-|
anzosanubix MO. JlucniepcHOHHAsh SHEPTHs TaKkKe Mrpact:
__He3HauHT. posib mpH_o6pasosanuu I u 11 3. T'epman,
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6 1172. B3auMopeiicTBHE KaTHOHOB WENOYHLIX MeTad-!
B C KHCJODPOACOACPKAIMNMH _ JAHTaHIAMH, Schuster
eter, Marius Wolfgang, Pullman Alberte,
Berthod Héléne. The interaction of alkali metal ca-.
tions with oxygen-containing ligands. «Theor. chim.-acta»,
1975, 40, Ne¢ 4, 323—341 (aura.) " :
Hesmnupnueckum meropom CCII MO JIKAO muccaenosa-
HO 3JeKTPOHHOE CTPOEeHHEe KOMIUIEKCOB Li+ ¢ H,O (I) m
H,CO (II). Hcnoan3opan Ga3Hc — TAYCCOBCRUX — =THit;
Li(7s1p)C, O(9s5p)H (4s), crpynnuposanneit B (3slp,: -
5s3p, 3s), a Takke O0asuc, JIOTIO/IHATENbHO BKJIIOYABLIHH|
[0 OMHO{ TOJMSPH3ALHOHHON (-IHH d-tuna aas atomoB C. -
u O. BapbHpoBajoch TOJNbKO PaccTOAHHE O—Li(R). Ipo-: -
pejieH aHaJH3 MOJHOI SHEPTHH MO CXcMe pasbuenns Ha
KOMIIOHEHTBI, XaPaKTepH3YIOllHe B3aHMOJEHCTBHE MeTajaaa’
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o . . SNPS FORISSIR— T S ™ s e+
C JIHraHioM: KyJOHOBCKYIO, OGMEHHYIO, JeJ0KaJH3alHOoH-
Hyo u ap, IlpuBefeHbl NOTEHIL KDHBBlE, T€OMETpHY, Xa-:
PaKTEepHCTHKH, paclpe/ieNeHHs H_KapThl 3JeKTPOHHOI MJOT-:
Hocti. TIokasano, uto nepeHoc 3apsina Il H B 0COGEHHOCTH:
B I ne3nauntenen. KomnaexcooGpasosanue 0G6ycCJOBJIEHO
TIONAPH3AUHOHHBIME H 3JIEKTPOCTATHY. CHJIaMH. 3HAUHTENb-
HBUT 'BKJAJl TaKXe BHOCAT OGMGHHBIC B3aHMOJEHCTBHA,
_TOTAA KaK JHCIEPCHOHHblE B3aHMOMENCTBHS, [O-BHAHMOMY,
‘He ovenp BeanKH, PapnoBecHsle R Haiiiensl paBHbiMH 1,83
u 1,78 A nns 1 1 11 cOOTBETCTBEHO; SHEPTHH KOMIUVIEKCO-. .
o6pasosanns 43,5 u 44,0 Kkamx/MOJb, B. JI. JleGenes
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|
4&%&7&! 3 Leal/mol 115 keal/mol higher than the H bond energy of ..

42 ho STy e sretiens of dons. Aw utie SCF-MO-LCAOf”

ST ul.~..m\.- of lithium ion-water-hydroxide ion with a

-4 minaal (..\ussi‘m tasis set. Urban, M.; Pavlik, S.; Kello, V[~

Mazdinkova, J. (Dep. Phys. Chem., Comenius Univ., - Bratislava,
Czeenn). ’(nllnct Czech., Chem. Commun. 1975, 40(3), :587-96;
{1, The H bond was qullgmcd in t'm 1.i+-Ho O_Q_i_‘{
sveoem, where the planar optimum struciuse o the complex was
lml .(. for the 0..0 distence nf 235 A, The # bond energy is

.7y OH- given by the same basis cet. ‘Tz population anal.

_nsls (:.\tren.oly hixh clectron transfer (G.105 electron) from! _
Cein Li+- H20. ‘The [)ﬂl('hlidl curves for the proton motion in
the _;«_ ‘.(m\l possess a doutle \voll min. at 0...0 distances greater

, E.. hrdnq
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- s Gws Gub 63 csp ous S

R PR G.~Mlhall;~Themodymmcs o
and structure of’ hyd.rated halide and al-

kali ions. "Faraday Disc Chem. Soc "
1976, N 61, 54-—47. Discuss., 63-76 ‘
(mirx ) gy
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-{-— puueckoe uccaefoBaHHe. W .
le Frances A, Goddard William A,.ITL The

ﬂpﬂponacnﬂgu,__w__k_iat__—cmo—ﬂ—m{—‘:. HE3IMOH-
5o0odin Richard L, Hou-

- nature of the bonding of Li* to H,0 and NHj;-ab ini-l—

tio studics. «Chem. Phys», 1976, 14, Ne 3, 461—468!
o

C HCnosb30B

alln'e.\'{'ﬂeamnnpm.. MeToaa CCI'I MO JIKAO,T—-

_ 11 -06OGIEHHOr0 MeTO/a - BAaJICHTHDIX - CXCM - (OBC) . mucenexo: .- —-
pana npupona cssn Lit ¢ H,0 u NHj. Pacuernt '.\terof}
SANANCE B MitHmramsoy—6asnce. OCT-4T®, —
41Dy

pel. e’

a Takxe B PacCIUHPCHHOM CrpyNMHPOBAHHOM  JIBYX3KCIIO- |

Haeeiaic

noaspu3all. d-QyHKUHAMI JJI5 N n O (OCT-O3d). Ons

17 Li+ npu 3

Y
et

ToM scnoabopascst 6asuc (oM. J. Chem. Phys,,f“@

3530). Pacuerst merogom OBC mpopoastancs B

" rpex BapH
__ OfHOil BaJsICHT
Li+—N cBsian 1 COOTBET

B cBoGoaHOM OCHOBAHHIL

antax: 1) OBC (1) —c BKJIOuCHHCM TOJBKO!

1o cps3annoit mapul B Kaxpoit Lit—O mnmni

2) OBC (4) —c yuerom koppe-|.

—

~ pentHoM Gasuce aas O, N u H (OCT-I9), nonoaienHos I

crpyloulell lenoxesentoit nmaps|




JALUNH- AJST BCCX YETHIPEX IMap BaJICHTHHIX  3JCKTPOMNOB |
cpsaseit B Li+NHs, ¢ yyerom ycaopuit B3auMuoii opToro-:
HaJbHOCTH opOHTaJell PasHBIX Nap M CHHIJETHON  CBASH
S7ICKTPOHOB BHYTPH Kaxpgoit mapwl; 3) OBC-KB —c yue-
TOM KOHQHrypal. B3aHMOJACICTBHs JBYKpaTHO Bo30Yy:Kaen-
HBIX Konurypauwnit BHYTpH Kaxpoit .mape. Has H.0 u
" NH; ncnonpsopasich SKCnepHMeHTaJblble Yrabl H JJIHHEL
cpsizeii, xkommaexc Li+H,O paccunteiajicsi ¢ paBHoOBec-
HLIMH TeoMETpHY. NapamCerIpami, NOJYYCHHBIMH —paHee B
auteparype (J. Chem. - Phys., 1972; 57, 1077), a gmas!
Li*NH; -rcoserpuss ontumuzaupoasnach pacyeroM MO B:
Gasuce OCT-4I'd. M3 pesyabTaToB pacyeToB CJAEAYET, HTO ;
Mmetoapl OCT-4T® u OCT-ID 3aMeTHO 3aBHIIAIOT CPOACT- !
" BO ocnoBammit Kk Li+ (45—75 xxkaui/MOib NIpH 3KCMCPHMEH- |
TanbHoM 3Hauenun 40,8 kkan/monb aas_ LitNIHs). Peayan- |
tat’ OCT-I3d u OBC-pacueroB GAH3KH, UTO CBHAETE/b-
CTBYCT O HeCyLICCTBEHHOII posu Koppenasu. 3ddexToB B
epasniBanuy . Lit ¢ ocwoBammeMm, H B mpeaenax OWHGKI:
COOTBETCTBYIOT 3KCMCPHMEHTAJbHLIM  BeaHulHaM. AHamus!
‘SHepreTHy. Kommoment cpomcrsa Lit k H,O mm NHj;
‘MOKa3nBaer, 4TO CBA3b  Li+ — ocnoBanne HOCHT MpeHMY-
UICCTBEHHO 3JICKTPOCTATHY. XapakTep. . M. AGponu|
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Ha, LiHBelt, LRz Betty LH, PeFy

woM. C/z 4 Ly
B//z. KL H H Ret Ly, HlOAz, ﬂﬁeﬂp//z

M F//, _//ﬂe./%‘;?
w9 4 PR, Binkty JS,
&é&/ﬂ dpe 4924,

DU J D
- Po ST Ay
P Pug O 3Dy, 20 Ué/

w%o A//./ /,ch,




PA [/%Z ﬂ/ 77 7720 Ele SETY L’%

Zngl LY

4 ouert. oAb, Cn et
% Ay 2) /j %% /zjj%
e,
West- bortly, @ 77 st 1T




A0l

Z,/Z (’cc//i;/

///

/ 2/

i
D179l Ele G 58D

Dill J. D.,et al.
J.!xmer. Chems Soc.,

1977,99, 6I59-73.

O



527‘%- %f/ﬁ prorrucet 5 120Y 7977
= H 3

87: 59206w An ab-initio SCF study ot the binding of

lithium(+) to bases. Hinton, J. F.; Beeler, A.; Harpool, D.;

Briggs, R. W.; Pullman, A, (Dep. Chem., Univ. Arkansas,

Fayetteville, Ark.). Chem. Phys. Lett. 1977, 47(3), 411-13

(Eng). The binding energies of the Li* ion to 22 mols. (e.g.,

%(»,é s N.N-diethylacetamide, HCONH;, Me:CO, EtOAc, H:0, MeOL
Etz(()i, IgH:, MeCI\IJ),_pyridinSe():Fwith hbasic func'tIi‘gna{) groups were

e p 2L caled. using ab-initio techniques. e bases studied
/05/ ¢ MX” represcn{ a no. of different types of functional groups. The
/(/‘LW caled. binding energies compare favorably with the available

’ gas-phase affinities. A comparison of the binding energies with

Gutman donor numbers shows partial, but no general correlation,

A possible explanation is proposed. &

C.9. /975 B4 »° f‘
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88: 177476¢ Floating spherical ,Gaussian orbital study of
, : '/L lithium cation interaction with water, ammonia and nitrogen,

{ ///, Bhargava, Shobha; Mchandry, S. P.; Rastogi, R. C; Ray, N. K.

g 3 (Dep. Chem., Univ. Delhi, Delhi," India).  Indian J Chem., !
Sect. A 1978, 16A(2), 156-7 ' (Eng). Floating spherical /

R 7L Gaussian orbital (FSGO) model was used to study the equil, |

[ /L geometries and electronic structures of LiH20+, LiNHs#, and |

LiN2*.  'The FSGO .model predicts reasonable electronic a'ndl
. Reometric structures of these systems with localized orbitals !.

7 » ¢’ Without the use of any arbitrary or semiempirical parameters, |
/&/l_ VZ(ZC/(' For LiN2* the perpendicular complex ig J)rcdiclcd to be more |

_ stable than the linear one. The predicted binding energies for -,
lecetih Li-O bond (in LiHz0%) and Li-N bond (in LiNHy%) are tn xocy '
Cree //J; agreement with other theor. ests. .

i Sty o
oL ®

PR o ) 4
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88: 97083g Matrix isolation IR and EPR studies of reaction

intermediates: lithium atom reactions with water, methanol,

and ammonia. Hauge, R. H.; Meier, P. F.; Margrave, J. L.

(Dep. Chem., Rice Univ., Houston, Tex.). Ber. Bunsenges.

Phys. Chem. 1978, 82(1), 102-3 (Eng). Matrix isolation IR and

_ 7 EPR studies_are reported for Li-water, -diwater, and -NHj3

% 7 r //W// complexes. The monowater and NH3 complexes show 2 matrix
% sites. l:V(l;en I'i‘ihcomplexes with H20, a ishift inblhe bcndix}rjg mode
.. » was obsd. ere is a strong correlation between the H.0
Wé/’W( bending mode and the percent change in the nuclear hyperfine
const. In Li-H20 complexes, a_small H nuclear hyperfine

splitting was obsd. The intensity patterns indicate the 2

hydrogens in the mono-water and the 4 hydrogens in the
di-water complex are equiv. -

OA, 167 LL Y
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Wi recrceudy,

2 b214. CnekTpocKonHyecKHe mnapaMeTpbl B3auMoJeH- .

cTBylomux cucrem. I. HccaenoBanne H3MEHEHHIT MHTEHCHB-
HOCTeii KoJebaTeNbHbIX NOJNOC H3-32  HOH-MOJEKYJASAPHbIX
BBaMMO}IQﬁCTBHﬁ HEIMMHPHUYECKHMH METOdaMH, CHCTema
H:O...Li*. Sadlej Joanna, Sadlej A. J. Spect-
roscopic parameters of interacting systems I. Ab initio
study of vibrational intensity changes due to ion-mole-
cule interaction. H,O...Li+. «Acta phys. pol», 1978,
A 53, Ne 5, 747—759 (auran.) .

Paccmotpent Bonpoc O BJHANHH HON-MOJICK. B3aHMOZeii-
crouit na unrencusnoctn monoc HK-mormowenns u KP

; : H,0 emst H;O...Li*. Uncnenusie o _ .
’C"’V‘.:éf&f&ﬂ[;- 2. JULA CHOT 2 LeHKH . TIPOBO

Hicof

A SG2G
L

JMIHCh HEIMIHPHY. MCTOJOM C YHETOM BJHMSIHHS SMCKTPHY,
‘TosIt Ha OpPGHTA/NH TayCCOBCKOrO THIA, OMPCRENSUOLIHE [io-
aspusyemocts Moaekyant HpO. Tloxasano, uto. B3amyo-
neitcrpue ¢ Honom Li+ npHBoANT X yBeamucHmio murencyp-
nocti MK-nosocsl. Bar. kom OH, u cra6o CKa3blBaeTcs
Ha HMHTCHCHBHOCTH moJsiochl Jed. KonaeGanus, B CrekTpe
KP nutencHBHOCTH OCCHX TOJOC YMCHBUIAIOTCS, Moayyey-
Hble JaHHble MOTYT OLITh HCIOJb30Balbl TIPH HHTepnpera-
LHI CMEKTPOB 3JeKTposnToB. OAHAKO OTMcuaetes, yro ‘01-
AeTHTh BAMSHHC KATHOHOB OT BJHSHNS aHHOHOB ‘B Goyy,.
WMHCTBE C/yyacB HC YHACTCH, a CYMMAapHBIl  Sogp
BJHANHS HOHOB OKka3miBaercsi HeGoapiumm. A. B. ,BOGpon

Orrirzertber 8573 RN




89: 50905 Spectroscopic parameters of interacting systems.

I. Ab initio study of vibrational intensity changes due to

ion-molecule interaction. Water...lithium(+). Sadle;j,

Joanna; Sadlej, A.. J. (Fac. Chem., Warsaw Univ., Warsaw,

’ Pol). Acta Phys. Pol. A . 1978, A53(5), 747-59 (Eng).

> o “da'fi' The vibrational ‘intensity changes due to H20...Li* interaction

L A EEE, are studied for both the IR and the Raman bands of Sflm. modes

s ., . ~2f the water mol. The relevant dipole. moment and polarizability

UL E/rs flerivs. with respect to the corresponding normal coordinates are
obtained from ab initio calens. employing the so-called elec.~fie= -

1 ld-variant (EFV) GTO's. The computed intensity ratios indicate

a very large enhancement of the intensity of the OH stretching

band in the IR spectrum. The IR bancf due to HOH bending

vibration is affected to a lesser extent. In the Raman gpeetrum

tho H:0...Li*+ interaction leads to tho intensity deerease for both

bands.  The results caled. for the model 0., Lit system: are

exploiled for the discussion of several interpretations of the IR

and Raman spectra of aq. clectrolyte solns,  Some of these

interpretations are questioned as either too simplified or based

on wrong assumptions. -

/,7(/_/;;2 é‘_ﬁ /I/fi




IS 9B61. Hesmnupuueckme pacueTH H3MeHeHWil Mal'HllTj/j,
& ﬂ é HOr0 9KpaHHpOBaHHS, BHI3SBAHHBIX HOH-MOJIEKYJISI PHBIM \/;’
P /adiadd B3aumoneiicteusmu Lit ¢ H,O m HCN. Sadlej Joany
na. Ab initio calculations of magnetic shielding changes
/ +# due to ion—molecule interactions of Li+ with H,0 and!
[/{ sy HCN. «Pol. J. Chem.», 1978, 52, Ne 10, 2001—2006
(anra.; pes. mosbnr.) Y
C mucnosb3ose 3leM  CR232HHOR  XapTpH-POKOBCKOT Teos
PHH BO3MYILEHHII NPOBEAEHB HESMIHPHY. PACYETH TOCTOSIH=!
HBIX MarHHTHOrO SKpanupoBauus agep 'H, BC, UN u VO
B Mlgnexynax H,0, HCN u mopeabubix cucremax HoO.. .Lit+"
i HCN,..Li+. PacueTHl mnpoBeleHH IPH SKCICPHM. reo-
}6’/ , ALEX metpun ann H,O u HCN m paccrosmnsx R(O...Lit)= \
=3,57 ar. en, R(N..Li+)=3,70 ar. en. HcnomssoBau
; Gasuc rayccosnx ¢ynkuuit 4—31 G mas H,O m Hy0.. Li+ -
H Heckosnbko pacwnpenubtii 6asuc aas HCN u HCN.. Li+, |
Hawazo BexTOpHOrO mOTEHNHaNa BHIOHPaJOCh B IeHTpe ;
3apANOBOrO pacnpefesenns cucreMu (A), ma sKpauupye. ,
MmoM siape (B) u na cocennem sape (C). Has Bapuaura A
NOJydeHH CJAEeAyIOllHe Pe3yJbTaTh: B3aHMOJECTBHE Ka-
ﬂ tuona Lit ¢ HCN ypennuuBaeT SKpaHHpOBaHHe simep MN
pa 103 §imn. A 1 yMeHblIaeT SKPaHHpOBaHHe sizep !'H
g BC nHa 0,18 u 1,9 Man. A. COOTB., B3aHMOZeiCTBHe

V’P/f/f/? karnona Li+t c¢ H,O ysenHuHBaer SKpaHHPOBaHHe anep
# N
e ——_—_—_———————

170 pa 59 MJjH. X. H YMEHbIIAeT SKPAHHPOBAHHE MNpOTQ- |

2,




A ”

HOB Ha 1 mu. . Pesynbrareg Pacyeros B BapHantax B
u C KauecTsenio HC ommuamTes op BapHanTa A, 33
HCKJTIOYennen SKpanupopanus 13C: ‘B3aHMoeficTBye C Ka-
THONOM B |Bapuante B YBCJIHUHBaer SKpauupoBaume yg .
=~6 Mman. X, a B Bapuanrte C-—ymenbmae-r Ha ~5 mun, g,
Kocsennoe NOATBEPXK KeHHe NOJIyYe HHBIX TCOp. pesysbra-
. TOB npy conocrasnenny SKCIEPHM. manmmny TIO3BOJIHJI0
CAenats BHBOg, yro XHM. CABHMTH B BOAH.. | AUCTOHHTPHJIB-
HBIX p-pax SJIeKTPOMHTOR o6ycnoBaeny p OCHOBHOM nps-
MBIMH B3anMozaelicTrsay MOJIeKys1a—uoy y MOTYT amajy-
3HpOBaThesr p PaMkax PaceMorpennoj; Monenn. !

' M. M. Topmay

4au6
“Rer



o - / ) 92 B88. JNeKTPOHHOE CTpOEHHE Li—H,O u anaaorii- |
.J(g ’/ 4 [/ HBIX HEHTPAJbHBIX MOJEKYJASIPHBIX KOMIJIEKCOB, nxmo‘l:m‘/'
Al—H;0. Trenary Michael, Schaerer Hen-%
rfy F. 111, Kollman .Peter A. Electronic structure |
of Li—H,0 and related neutral molecular complexes, |
including Al—H0. «J. Chem. Phys.», 1978, 68, Ne 9, |
4047—4050 (amnra.) : ; :

Meronamu  CCIT MO JIKAO u Kouurypai. B3aiMo- N
neiicreust (KB) paccunTaio 9JIeKTPOHHOE CTpPOCHHE KOMI-

‘nekca Li—HoO. Pacuernt mpoBcicibl B Gasuce rayccoBhiX %
. opOurtaneii, N0 Kau-BY NpeBOCXOASLIEM JIB)’X3KCHOHCHTHbli’l"'.\

‘7(,(;[ /2 /,'(,/‘- 6a3uc CcJaeiiTepOBCKHX dyuxuuit, Bausnue Koppessu. 30- \
l (M ()eKTOB Ha_ ONTHMH32UNIO FCOMCTPHH H SHEPTHIO ANCCOlHa- ‘\Q
/." dEadl . (Aeel win Li—H.O ma Li u H,O mcCAeA0BAaHO — METOAOM KB\

/’ ? Ao .C y4eToM BCEX OLHO- H ABYX3JEKTPOHHBIX  BO3CYIKMCHI,
Z(fi{ -“,;(,,j,’.' (/'% (3146 Kouq)urypauuu). [Moka3aHo, 4TO 3HAYCHHC DAaBHO- |
' / ' BOCHOTO  MEXbsIICPHOro - pacCTOANHA Li—O cocrasaser
//‘ - ~1,893 A; sueprus _AMCCOLHALUHHK cocraBuna_11,7 kkan/
“ i /M0Ab, TpHUEM KOppesall. monpaBKa K 3HEPrHH JHCCOLHa- |
qMi He TNpesblacT 1,3 kkaa/monb. Metogom CCII ac-\

-l

@ ﬂ CuNTAHO TaKXKe SJCKTPOHHOC CTPOCHHE KOMILICKCOB Li—
/ CoHy 1 Al—H,0. VcraHosneHo, uTO sl COCTOSlng 2B,

s Al—H O nnuxa CBA3H Al—O cocrasasiet 2,55 A

2 /W 2, auepris _AuccolMauui pasa 44 kkaa/monb. WM. Tong .1: |

ey




20 -H, D
X -Colly
A4, 0

4050 (amra.)

o 14 7%

11 J1253. 3nexrpounoe crpoenne Li—H:0 u pojcr- |
BEHHBIX HEATPaJbHbIX MOJEKYJSIPHBIX KOMIUICKCOB, BKMO-
wan Al—H;0. Trenary Michael, Schaefer Hen-
ry F, Kollman Peter A. _Electronic  structure of
Li—H,0 and related neutral molecular complexes, inclu-
ding Al—H;0. «J. Chem. Phys.», 1978, 68, Ne 9, 4047—

N
\

i
Hesmnupuuecknnm merogom CCII MO JIKAO uccaenona- !
o sackrpomnnoe crpoenne Li—H0 (1), Li—CoH, (II) u l<

e ——
_Al—H,O  (I1I) — runoTerfid. KoMnaCcKcof ~HOBOr0  Kaaccea, |

QA{ZW%’
Cpr p Ll

¢2) 67

FPLIPE

KOTOpHIC TPCATNOJIOKHTENBHO MOKIO MOJYUHTL SKCNCPHMCH- 0
TanbHO € TMOMOLUILIO CKPEIICHHBIX — MOJCKYJAPHBIX MYyUKOB. |
Ilasi 1 ucnosib3oBan GasHc rayCCOBCKHX G-t Li(9s4p1d)O |
(10s6p2d) H/5s1p, crpynnupoBanubiit B 5s3pld (554p2d)- |
3s1p, No3BOJISIOUHA MOJYYHTL PC3yJbTATLL, 6aH3KHe K Xap- |
TpH-(POKOBCKOMY TIpeae.y. ITorenu. KpHBas npnGmuKemm!
Li kK HoO B1oaL OCH CHMMETPHH AJISl CHMMCTPUH KOMILJIeK- ;
ca Cso NpH (QHKCHPOBAHHOM ONTHMH3HPOBAHHOI TeOMETPHH
H.O npusena x paccrosumio Li—O 1,895 A u sncpruu muc-
connanuu na Li+HO 10,4 KKkaa/moab, uto Ha 1,8 Kkan/
/Moab, MEHbLIE 3HAUCHHS, MOJAYICHIOTO, B_mpeabliyuleit pa-

77 '
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.6oTe € MECKOJILKO MeHbIIHM GasHcom (cM. Tremary <M.,
Schaefer H. F., Kollman P., «J. Amer. Chem. Soc.», 1977,
99, 3885). Yuer koudurypau. B3anmopeiictBus (0fHO- H
MouTH BCe ABYKPaTHOBO3GYXKACHHble KOH(QHIypauuH) NpH-

Bea K 3nauchuio 11,7 KKaja/Mosb, UTO MO OUCHKAM aBTOPA, |

NOJKIO OTJAHUATBCS OT TOYHOrO 3HA4CHHS HC Gosice yeM

na 1 kkaa/monp. Kommieke Il ¢ pacnonoxennem Li nan
cepenniioit cosisn C=C naiiaeH HCCBSI3aHHLIM, NP pacuere
B cpeameM 7o Beanunne 6asuca, XOTs, BO3MOXKHO, SHCPIHS

nuccounauun Il cocr

posaTHo, 60Jce BHITOAHOM ABJAETCA CTPYKTypa THIA JIHTHIE-
3aMCLICHHOTO STHJLHOrO pajHKaja. DHepris JHCCOUHAUHH
111 ouenena B ~5 kkaa/mosb. I1poBefeHo conocTaBJ/eHte C
JaHHBIMH /T PacCMOTPEHHBIX B npeasiaymeit pagore
8 ApYrHX aHaJOTHYHBIX KOMIJIEKCOB Li 1 Na ¥ npeanpuus-
Ta NONBITKA chOPMYJIHPOBATDL Psifl OOIIHX 3aKOHOMCPHOCTCH
CTpOeHHS] KOMIJICKCOB PaccMaTpHBaeMoro THma.

wep, -
‘e H3
ne

. ae ym e

apasier 1—2 KkaJ/Mmojib; ‘OfHaKo, Be-

B. JI. JleGenes
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89: 118160t Klectronic .structure of lithium-water and
related neutral molecular complexes, including aluminum-=
water. Trenary, Michael; Schaefer, Henry F., 11I; Kollman,
Peter A. (Dep. Chem., Univ. California, Berkeley, Calif.)." oJ.
Chem. Phys. 1978, 68(9), 4047-50 (Eng). Ab initio mol.
electronic structure theory was applied to a novel class of mol. |
complexes, of which the neutral Li-H20 may be considered the L\\X
prototype.  Near the Hartree-Fock limit Li-H20 is bound by [\
10.4 kcal/mol relative to sepd. Li + H20. Electron correlation '
was accounter! for by large configuration interaction, and this XN
increases the prcdicle):l dissoen. energy De(Li H20) to 11.7 keal. w
A no. of related mol. systems were investigaled nu'ludmg;
Al _H:0, predicted to be bound by 4.4 keal. B ittt

. ]
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\4ES2. Paccmotpenne  p3ammojeficteus  M—OH,)
MOT™ . OH,; Ha OCHOBaHHH MOJYIMNHPHYECKHX PACUETOB
‘9WIEKTPOHHON CTPYKTYPbl YACTHYHO THADATHPOBAHHBLIX Ka-
THOHOB, Tpetrbsix B. M, Bapaunomckuit B. I'I.,!
Cuszosa O. B, Koxesunkosa I. B. ©K. crpyk-!
Typ. xumun», 1978, 19, Ne 4, 594—599 :

Metogom CCIT. MO JIKAO B npuGmuennu TITTIAIT
PACCUTIHBl 3JEKTPOHHAsi CTPYKTYPa, PaBHOBECHHIC MEXK'b-
sAepHBIE "PACCTOSTHHA 1~ SHEPTHH MICCOUHALHIT | . CHCTEM |

NMMH0, MH,0H,0, M(H.0)» u M(H,0).H.0. Hccaeno-)
* 4li0 BAISIANC KaTHOHOB Ha H-CBA3b MeKAy MoJjeKyJaMif |
\ BOAH H BJHSHHE BHelIHeil KOOpAMHaW. cdepw Ha npoq-\
noct cpsaseit M—OH, B akBakoMmickcax Li*, Na+, Kt
C Aot Bett, Mg, Ca?h, Zn*, AR+ 0 7. Me

® v m
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17B31.  Ssaserca am kaTHOM Li(H.0)+  naockum?
David Carl W. Is the Li(H3 catio ? «J.
Mol. Struct.», 1979, 53, Ne 1, 151—153: (anra.)

C uenslo paspemnts NPOTHBOPCYHE MEXKAY pe3ysabTaTaMH
KBautoBomex. pacueroB Kiementn, Fognapaa u JupKcena,
cornacHo X-pum cuerema Li(H.0)+ seasercs NIJIOCKOH, H
AQHHBIMH TIOJIIPH3AU. MOAC/IH,  NPEATOMKEHHOI aBTOPOM,
CBHICTCILCTBYIOIUHMH B NOJBb3Y  HEMJOCKOIL CTPYKTYPH,
TIPOBEACHH BLYHC/CHHS (DPArMEHTOB NOBEPXHOCTH MOTEH-
LHAaJbHOH 3HEPrHH KaTHOHA Li(H,0)+. Hcnoabsosana npo-
ueaypa Xaptph — ®oka ¢ Gas3HCHEM Ha6opom 6—31 I'd ¢
yueroM H Ge3 yuera mosspusau. opGuTaseil. [Monyuennsie
PE3yJIbTAaTH COrJIACYITCS . DE3YNbTATAMH, TNPEACKA3aHHM-
MH Tnosspusau. moxeablo.  HecMoTps ma To, uTo Koa-BO

‘AQHHOrO pacuyera ycTynaer NIPEXXHHM HEe3MIHPHY. NoJXo-

JAaM (B 4acTHOCTH, KnemenTi) cnenano sakaiouenue o Bos-
MOXHOCTH HEMJIOCKO pPaBHOBECHOI reOMeTpHY. KOH(Hry-
pauuu. - . A. B. Hemyxuu

A 2y
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91: 9746j Is the aqualithium(1+) cation planar? David,
Carl W. (Dep. Chem., Univ. Connecticut, Storrs, CT 06268
USA). J. Mol. Struct. 1979, 53(1), 151-3 (Eng). Ab initio
calens. on Li(H20)* carried out for various geometries suggest
that this mol. is not planar as proposed by several authors on the
basis of quantum mech. and force-field calens.

/e, ccex, ol authors o the
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13 B44.  Hesmnupuuecknii pacuer CTPYKTYPLI M CBOfiCTB
HEKOTOPLIX KOMIIEKCOB JIHTHS C GCHOBANHSMK JIblonca,
Bentley John, Carmichael Tan. Ab initio cal-
culation of the structures and properties of some lithi-
um-Lewis base complexes. «J. Phys. Chem.», 1981, 85,

Ne 25, 3821—3826 (auru.)

Heorpaunuennsim  Metozom Xaptpn — doka ¢ 1Cnonp.|
3oBanuem Gasucos [Tomna u Hamnnura p,accunm}m?crpyx-
TYpHble MapaMCTPEl M €B-BA  KOMIIGKCOR Li(OH,),
Li (OH,),, I',JliNF13}.' “Haiigeno, uro KOMILTCKCET JMTmmyr—ct
"BO0i1 HMEDT THNNMTTPHIO TOUeYNO} rpynnet Coy, a xo,\:-‘

miexc LiNHs; — ciummerpiio  Cy,. Onpeaencnn pasloBec-
HbIC MECIKBSACPHLIC PACCTOAHNS H BajgCHTHbIe YIIb, a tak-

e uacToThl KosneGaHHii B rapormy, TpHOMLKCHY,

HHTEPIIPETAUHH 3KCNEPHM. JIAHHEIX 110 CNEKTLOCKonH) DIIP
PAacCUHTAlLL CNHHOBEe TJIOTHOCTH. Pacemotpeno BN SHe
MATPHUHLIX SQ(EKTOB mHa CNeKTpocKkomiy. cp-py KoMex-
COB, IUIsi 4ero TMPOBEACHB! PaCHeThI Baan.\xo\neﬁcm}xrls{ ArLi|

H ArLiOH,,

A,

X 1922, 19 WIS L (K)o, Li( M), Anii. ~

Has
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© 95:209919n Ab initio calculation of the structures and|
propertics of some lithium-Lewis base complexes. Bentley, |
John; Carmichael, Ian (Radiat. Lab., Univ. Notre Dame, Notre|
Dame, IN 46556 USA). J. Phys. Chem. 1981, 85(25), 3821-6!
(Eng). UHF MO calcns. were conducted on the mols. LiOHjy,|
Li(OH2)2, and LiNHs, using 6-31G*nd larger basis sets. Equil.!
-geometries, energics; and electron spin densities were caled.!
which are in good agreement with exptl. data. Harmonic.
vibrational frequencies are predicted for the modes involving Li.:
Calcns. of spin densities for the model systems ArLi and,
ArLiOH: provide a basis for the interpretation of matrix site;
effects in the ESR spectra of these complexes. o

95 w2
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2 B41. Pacuer AJHH CBsA3ed, ONHO3JEKTPOHHHX 3Hep-
rHft W pacnpeneNeHHA 3JeKTPOHHOA IIOTHOCTH B TeTpa-
9/PHYECKMX THADOKCH- M OKCHAHHOHAX 3JEMEHTOB BTOPOTOr
nepwopa. Gupta Abha, Swanson Donald K,|
Tossel Iohn A, Gibbs G. V. Calculation of bond
distances, one-electron energies and electron density
distributions in first-row tetrahedral hydroxy and oxy-
anions. «Amer. Miner.», 1981, 66, XNe5—6, 601—609
(anra.)

Metoxom CCIT MO JIKAO paccuHTaHo 3/€KTPOHHOE
cTpoeHHe TerpasApny. ruapokcHanHonos X(°H)4® n oxkcu-
annonoB sjacMentoB 2 mnepuoga (X=Li—N). B Muuum.
Gasuce OCT — 3I'®d paccuHTaHbl PABHOBCCHBIE  JJIHHBU
cBsizeil, CHJIOBHIE TNOCTOSIHHBIE MMl DacTSKEHHs  CBsA3eir
X—O H cooTB-lHe YAacCTOTHl KOJCGaHHA JJIsi COCAHHCHHA
Li(OH)3~, Be(OH)-, B(OH).~, C(OH), N(OH).+.
COp. 3HaueHHs paBHOBeCHBIX IJHH cbaseii X—O ¢ TOll--l
noctoio Menee 0,05 A' COMVIACYIOTCSl' ¢ BeJHYHHAMH cpea-!

X 19839 1946, /4



HHX 3HAYCHH AJHH cBsisei X—O B TB. Telax B TeX
cJydasix, KOrja 3apsj aHHOHA sBJsETCS MajuwM. B aByx-
IKCIIOHEHTHOM Ga3Hce "TraycCOBHX (YAKUHA MNPH paBHO- |
BCCHOl 3KCIICPHM. TEOMCTPHY. KOH(HIYpalHH aHHOHOW,
PacCcYHTAHO 3JEKTPOHHOE CTPOEHHe THIDOKCHAHHOHOB K|
okcHannonos BeOgf~, BOS— u NOB-. OxHO3/1EKTPOH-
Hbi¢ 3Heprin MO, . mosyyenHble B 3THX pacyerax, HCHOJb-|
30BaHBl AJSl HHTEpNpeTauHH peHTreHoBcKHX O Kg-crek-
TpoB B BeO M BaJGHTHBIX, DPEHTTECHO3JEKTPOHHHX CITeK-
TpoB B NazNO,. Takxke npeicKkasan psg CNEKTPOCKONHY.
XapaKTepHCTHK TeTpasnpHu. okcHannonos B u C. C mc-
NONb30BAHHEM DACCYHTAHHLIX BOJIHOBHX (QYHKUHHA OCHOB-
HOTO COCTOSIHHSI MOJIEK. KJIAaCTepOB BHIYHCIEHH pPa3HOCT-
‘HBle 3JICKTPOHHBle IVIOTHOCTH. IloKasaHo, 4TO  aHAMHZ
KapT pasHoCTefi NJOTHOCTH  MO3BOJIIET  BBHIABHTL  Pij
YepT, XapaKTCPH3YIOWHX MOJI0 HOHHOH H KOBaJIEHTHOH
COCTAaBJSIOIHX XHM. CBSI3H ‘B HCCJAeJOBaHHBIX COCAHHE-
" HHfX. iy 8 . U. A. Tonoab,

L)
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94: £ 2845w Raman spectroscopic study of four isotopicully

~ substituted lithium hydroxide monohydrates, I-lasr-'\’mhiyuki ‘
Wd/- (Inst. Quim., Unijy. Estad. Campinas, 13100 Sao Paulo, Brazil),
Monatsh, Chem, 1981, 112(1), 73-82 (Eng). Raman s ectral
data of polycrystals of 4 i:;of.npicnlly substituted L; .ydroxide
mononydrates, ¢LiOH.H-0, “LiH.H-0, SLiOD-D.0 and "LiOD.D.0,

were “avestigated in the 50-400 cm-t region. The obsd, spectra
were analyzed and discussed taking into account the resulty of

the Cictor group anal. and the H/D anc SLi/7Li isotope effects i

er/77 on tee fundamental wavenumbers, .
.

P ST, PYals?



iéi /0)(//& /98/
- Cowtowrvicerr éf
/4, fvaep‘?zwé. Ce3
/7[, wd_wa/”.} Y2y, M’zxfa 9 47@&%»/, ~
. ey, e Pegp. gokd, ¢
pavis.  CoPdLl . M3 1981, 199,

@ _
(&% 6@02, /:;)’ 7




. + /%0/
OZ%? OH Coceocteo i /3 A
p ‘7

[d =l etegecect, ggg&z'
/ o d . hoey, /ZU ﬂ‘ﬁ“}(’ Ly /@C//g,.// e

,&8 ceex. JLreeer. egp. ok, U
paoces . Cecdig A3 U, /98/ /Y9,

O
(Cva’ /\géz / 9 ///




/@Wyﬂ Lentee (L

%(%ﬁw Sanitlo 2,
w,,@,é/w/o/

T Lk i dézﬂéf” /7’% d&@ébd/j&
V%D"’ PBe /W/% /ﬁﬁ/ S7, N /%?/

® /v/- /o%




A=li, Be,

8,0, /Vz)
/l/g, At

(%

cwwm

198, <

A0l e s /982

* 96: 187609c Ab initio studies of donor-acceptor coraplexes
between water and various atoms. Bentley, John {Radiat.

Lab., Umv Notre Dame, Notre Dame, IN 46556 USA) J Am .|

Chem. Soc. 1982, 104(10), .1754—9 (£ n") Smg e—determmant
ab initio MO calcns. were carried out on the series of ‘donor-acceptor
complexes A-OHz [A = Li, Be, B, C, Na, Mg, Al] in their ground
and certain excited states. Equnl A-O distances, dissocn.
energies, dipole moments, and some vibrational frequencies were
detd. Dissocn. energies are shown to correlate with electrostatic
interaction energies, and A-O distances correlate with suitably
defined at. radii. A model is developed that uses these
correlations to predict potential-energy surfaces for members of
this class of complexes. The model works best for complexes

between alkali atoms and first-row Lewis bases, although it has
qual. value for other systems studied as well.

43.7
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/{L 21 B96. . Hesmnupuueckuii” pacyer JOHOPHO-aKuUenTop-

HbIX KOMILIEKCOB MEXIY BOMON M Pa3jiHYHBIMH aTOMAaMH,
Bentley John. Ab initio studies of donor—acceptor!
complexes between water and various atoms. «J. Amer.
Chem. Soc.», 1982, 104, Ne 10, 2754—2759 (anra.) :

Hesmnupuyecknm meromom CCIT MO JIKAO B OZHOJe-
TCPMHHAHTHOM MPHGIHKCHHH TPOBECHE PACUCTE OCHOBHO-

. O H HEK-PBIX BO3OYXKAEHHBIX COCTOSIHHIY JIEKCOB,
y Qmﬂl HO0—A, rre A=Li (23S wm 2P), Be(!S mmn ;‘I?)M:um?pn
CPPINa(®S uhn ~2P), Mg('S)" Al(*P).  Buuicheny,

WWO L Mexvanepiibie paccrosmiin R—O 1t SHepris :

AHcconnayyy!
KOMIIJICKCOB, CTeMeHb NepeHoca 3apsiga ¢

MeTanna g
Wwﬂw /ULX atom O, aumosbHble MOMeHTH cBseli A—O g HX np-;me,f

a TaKXKe CHJIOBbIE TOCTOSHHBIE CHMM. BaJ. KOJeGaniis, Pe:;
pﬂ Y / 2 .({ 3Y/IbTATHl PacyeTOB COMOCTABJEHBl C H3BECTHHIMK 3KCne.:
0 / 7 /LZ (,‘//_ - PHM. H JHT. nauubiMH. TTokasano, uto smeprin AHcconya.i

vt 04211 LHH KOPPEIHDPYIOT C 3HEPTHAMH 3JCKTPOCTAaTHY. B3ay.!
500 cé/‘ﬂ(,w’ o\ Aeitcrsust mexay A i HO, a mexbanepusie pacerospyg .

C CYMMOIl aTOMHHIX DPajHyCOB JOHOPHOTO M aKue
aTOMOB KOMIJIeKca. I/Icc;f;oammble KOppeasuuy

/‘/: /‘(/X;Z/._/;g /\/'Z/, B ﬁ%@% HH__Henogy.

30“851 /L/Zi&"‘g




SOBaHH JJIs1 TeOp. NMOCTPOeHHs SHepreru. ITB psiza xom-
TUIEKCOB NAaHHOTO THNA M TpPeACKAa3aHH CHJOBHX [O-
CTOAHHBLIX AnMepoB A—OH, naGmonaembix B MaTphuax
H3 HHEPTHEIX rasoB. Ilpeanoxennas napamerpusauus
SHCPrHH B3aHMOJAECHCTBHA HanGOJee NPHTOAHA /ISl KOM-
IVICKCOB MEXKAY IUEJ. METa/VIAMH H JIbIOHCOBCKHMH K-TaMH
H3 aTOMOB NEpPBOro0 mNepHOAa, XOTH AONMYCKaeT KayecTs.
TIpHMeHeHHe M 1/ psiia Ap. CHCTEM. _ 3. I'epMan

B0-0, Hh0-Na, HO-1y,  H0-AE
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* 97: 1995531 Matrix isolation IR studies of metal atom-water
reactions.  Hauge, R Hi;  Kautiman, J. W, Fredin, L
Mazzrave, J. L. (Chem. Dep., Rice Univ., Houston, TX 77001

USAL ACS Symp. Ser. 1982, l.')‘\kl Lmulw"h‘tc‘r.\v! Hivh
Temn. § t. Emphasiz Alkali \'ﬂ! \ 35 (X ng). Metal atom
‘)”1 < “1~t|l ninls, of Li. Na, K, Cs, Mg, Ca, hr BJ Al Ga,
In, Th ai, Ge, Si, Ph, and ail of thc 1st row transition mct'xls
were :..mrd.n«(’ with H:0 in an Ar matrix. An initial M....OH;
adduct i3 formed for most metals where x varies from 1 to 2.
Cecain metals, Al, Se, Ti and V, reacted sp.mt"nu‘u» ¥ v.nh
Y0 du eacondenzation to form the HMO species.  The
»" Oila "dduus are characterized by a e dccrc*'v in tns-
[ Lindine morde of Ha0. Many of the M...OH: adducts rea
further when -vhun»uuted to form the HMOH species. ’1‘~c|
px. o reactions ob:d. for any one metul appear to be voverned
Ly the exothermicity of the reaction and the preference for,
pasticular valence states. ,

e /1982, 9%, w A4 o
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5J142. Teopus B3anMOAEACTBHIi aTOM MeTajja — po-|

Jla W TeopHs JAMMEPOB TajOreHHAOB MWEeNOYHBIX MCTadda0B.|

Theory of metal atonnr="water imteractions and alkali tia-,

lide dimers. Jordan Kenneth D, Kurtz Hen-|

ry A. «Metal Bond. and Interact. High Temp. Syst. Em-,

phasis Alkali Metals. Symp. 181 Mcet. Amer. Chem. Soc,, |

k» Atlanta, Ga, March 31— Apr. 3, 1981». Washington, ;

7\ D. C., 1982, 377—393 (aura.) ;

. A ~. Crartbs o6G3opnoro Thna. B 1-it uvactu o0CyKIeHbl AaH-
/ch[’/u/n ' HETETreo? TPACUETOB (B TOM ulCJe Aauiblie aBTOPOB) |

L IpOAYKTOB npHcoeanuenns (tuna M...OH,) u Bueapenns !
aM (tuna H—M—O—H) npu B3ZINOCHCTEHIC aTOMOB Li, Be,i
A , ) B, Na, Mg n Al ¢ H;0, a rakxe NpeABapHTENbHEIC AaH=

) Hble pacycToB OpOB ‘IJI1 aHAJIOTHYHBIX B3aHMo/1cHC

TBHIY |
atoma Al ¢ HF, NH;, HoS u CH;OH. Ipusegetn nanmjlg

Wuu( éﬂqﬁl, no SHepPHSIM CBsi3ell, Tens0TaM peaKilnii, CTPYKTYPE COCIH-

. SAHCHHILL ’Bo "BTOPONl 4acTH NPHBEACHB aHAJOTHYHBIC Aaliibios]

WL{,{OM ﬂlm}[t&(‘nonyuemme aBTOPaMH AJ5_TaJOrCHHAOB IIE/OUHbIX meran:i
JI0B arperatoB, H J€Ta.IbHO OGCYXKAeHB AaHHble 11

sl

H _cro anmepa—but6a. 36. H gl B |

C/}/qg% _(__g, /\/'L:S"' = . 1|
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/&" IR &/% 9 B1064. Teopust B3aHMOACIICTBHS aToMa é%ﬁ C BO7

ROt ‘M RHMEPBHI TAJIOTCHHAOB ILICJAOMHBIX MeTannos. Theory,
of metal atom — water interactions and alkali halide di-
mers. Jordan Kenneth D, Kurtz Henry A, «Me-
tal Bond. and Interact. High Temp. Syst. Emphasis Alkali);
Metals. Symp. 181st Meet. ‘Amer. Chem. Soc., Atlanta,li
Ga, March 31—Apr. 3, 1981». Washington, D. C., 1982,
377—393 (amru.) ‘ .

Heaumnupiueckum merogom CCIT MO JIKAO B aByxsxc-

TNOHEHTHOM TraycCcoBOM O§asHCe NPOBEACHL DPACUCTH KOMI-|
WU/W‘ aexcoB-M...OH, n rumpoxcurunapunos HMOH, rae M=
7 b

=Li, B¢, Na, Mg, Al"n B, BKAOYalOUC ONTHMH3AUHIO
reomerpiH. Ilokasano, yro HBeOH u HMgOH uwmeior Ju-
HeitHylo  Koudurypaumo, a HAIOH 1 HBOH — yraosyio
(LHBO=120°). Teop. 3HaueHus. TEmIOT p-uHii 00pa3oba-
ﬂ st HMOH u3 M n H,O. (s M=Al i1 Mg) conocrasie~
HEM™C SRCIEPHM. MAHHBINI, Bhuiicaennble 3nauenus AHogp
Jang p-umit: Al+HF—HAIF, Al+NH;—HAINH,, Al+]
Y/ +H.S—HAISH 1 Al+CH;OH - HATOCH, MOHOTOHHO BO3-
pacraior OT_—48 A/OT TEPEOIT A0 —27,4 KKaa/Moab _Aas|

X./98Y 19, ~G




nocnenreit. JIaH KPHT. aHaJH3 Teop. palGoOT, MOCBSLICHHHX
HEIMIHPIY. pACUETaM TaJOLCHHNOR e/, MCTAJLIOB, 1X AH-
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11 J{174. TpexuacTHuHble HeaAAHTHBHBIC 3((DEKTH mml
MOJEKYJ BOJALI, CBSI3AHHBLIX BOMOPORHON CBfA3blo. H3yue-
nue meronom CCIl ruapaTHpOBaHHBIX CHCTEM, nx.'nouaﬂl,
H,S u pasauunsle uonbl metasnos. Three-body nonadditi-
ve effects for hydrogen bonded water molecules. SCF
study of hydrated species including H,S and various|

metal ions. Novaro O. «Int. J.r uantum Chem.», 19 3,
‘23, Ne 4: Proc. 4 Int. Congr. Qu?ntum Chem., Uppsasla:"
13—20 June, 1982. Contrib. Pap. Pt 4, 1611—1625
(anra.) ’
st BHIACHCHUST POMH HEALAHTHBHBIX 3-YaCTHYHHIX B3au
MOJIeHCTBHIT TIPH COJILBATALMH_ HOHOB METAJIOB 1 CepoBo)
aopoja B paMKax {gl?ﬁaoccnh‘pgccgmnm SHeprii oG-
pasoBaHus _gucreM Li ) +(H.0 2+ (Hy
’IS\I 20). g2+ (H,0),, Ca H,0),,

H,S (H;0) Tt TS (H7OJ,. B cayuae xommmcreos Li¥, Mg
% Ca*+ V¥ HenoNIG30BAN0  npHOIIIKeHIe ncennonore};u"a%m’f

pacdetl KoMmmiaekcoB H,S mnposoasitc

@E . € YyueToM  Beex!




snekTponoB, Ha ocrope mOJy4eHHBIX Pe3y/ibTaToB onpeae-
JeHbl JBYXYaCTHYHblE 1 TpPeXyacTHYHbE BKJIabl B JHep-
M0 OOpa3oBaHHs NepeuHCAeHHHX  Kommaekco. Camoe
CHIbHO@ TPeXYacTHUHOE B3aHMOJeiicTBHE OOHApYXKeno Aas
kommaekcos Mg2+. Ha npumepe pacuera ¢ nOMOUIbI0 2A-
NMTHBHON CXCMbl 3HEpnHi  CTROMIH3AWHH  KOMIVIEKCOB
Mg?+(H,0)s n Mg?t(H;0)¢ mokasama  1eoGXOAHMOCTb.

BKJIIOYCHHS B- Pa3JOMEHHS TPEXUACTHYHLIX UJICHOB.
A. U. Hdementben
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99: 165993h Normal vihrations of hydrates of alkali metal and
halide ions. Bekmuratova, E. M,; Pozharov, S. L; Khabibullaev,
P. K. (Inst. Yad. Fiz., Tashkent, USSR). ' Zh. Fiz. Khim. 1983,
57(7), 1798-800 (Russ). In the framework of an ion-cluster model,
the normal vihbrational frequencies were caled. for hydrates of alkali

. metal and halide ions with 1-6 H;0 mola. The change in entropy
/ and enthalpy is also shown for the reaction K+(H:0 n-1 + Hz20 =
' B, e 2 c2a 5 s e S e S

O K (M) ® e’ (7, %/?//w//;)
¢ A. /953, 89, vdo )
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8 1137. TNoTteHuuanpHble NOBEPXHOCTH, MOCTPOEHHHLIE!
HAa OCHOBaHHM pacyeToB rpanuentoB. Homble noTenumanbi|
Aas cucrem Li+/H,0, Na+/H,0 u K+/H,0. Potential sur-
faces derived from gradient calculations New potentials
for Li+/H,O, Na+/H.O and K+/H,0. Bounds D. G,
Bounds P. J. «Mol. Phys.», 1983, 50, Ne 1, 25—-32|

: )

/ZJJ/)ZC//{[{‘ (anra.)
Nitoptiaint

#) X
0h.198Y, /3, N O



Ha ocHOBaHHH pe3yJbTaToB DacueToB TPagHEHTOR mo-
TeHu. sHepruu (I13) B npubanmxennu Xaprpu — Poka mo-
CcTpoeHnl  MogeabHble ¢-unn  I19 cucrem M+ —H;0
(M=Li, Na, K), mpencraBasiomue "CoBofi CyMME aTONM"
UTOMHBIX TIOTEHLHAJOB. YCTaHOBJEHO, 4TO AJf NOJyyeHHs
YAOBJICTBOPHTEIbHONH annpokcuMaunn I19 s npeanosioxe-
HHH XKECTKOCTH MOJIEKYJBl BOAL JOCTAaTOYHO PACCYHTATb
rpajHeHTsl B 6 TOYKax TOBEPXHOCTH, YTO MO 3aTpaTaM
MAaLIHHHOTO BpPeMEeHH NpPHMEPHO SKBHBAJEHTHO BBIYHC/ACHHIO
13 B 16 Toukax. OTMeueHO, YTO NOCTPOEHHE MOMIE/bHBIX
&-unit I19 Ges onpejeienNs rpaiHeHToB Tpebyer mpoBee-
HHA TIO hpamieu Mepe BABoe GoJbllero o6beMa BbYHCIE-
HHI. ] A. B. 3aiiuesckuit
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19 51035. Hccaeposanne B3aumopeiictsua  Li+H.0,

€TOAOM JBYXaTOMHBIX (parMeHToB B MOJEKyaax:—Diato—
mics-in-molecules studies of the Li+H,O interaction.!
Ljudkovski S. V, Nemukhin A V, Stepa-,
nov N. F. «J. Mol. Struct.», 1983, 104, Ne 3—4, 403—409
(aura.)

MerosoM ABYXaTOMHBIX (hparMeHTOB B MOJEKyJax pac-
cuntano ceuende IIB nmoTeHuManbHOIl 3HEPTHH OCHOBHOTO
cocrosinust Li(H,0), orBeuaiouee p3anMopeiicTsuio aroma
JHTHSL ¢ MOJIeKyJs0it Boab, HaGop MHOroaToMHeIX Ga3HCHBIX
G-unit coctaBieH H3 (QYHKIHI,, COOTB. OCHOBHBIM COCTOS-
HHAM aToMOB H HOHOB Lit m O-. Hek-pnle pacueTn BH:
NOoJHeHbH C paclIHpeHHbBIM 06a3HCOM, BKJIOYAIOLHM (-IHH
cocrosinns 'D kuciopona. HeoGxoammele B mpouecce BHI-
unCaennit sueprun coctosiuus ‘Il ¢parmenta LiO paccun-.
TaHbl HeIMNHPHYECKH MHorokondgurypau.. merogom CCII ¢
He6ospinm Gasucom OCT. Takxke M3 pe3y/abTaTOB HEIMIH-

X/98Y, 19,519



PHY._pacueToB olleHeiln K03, cMelHBanHs cocTosumi 211
Mosiekyssl LiO. Ilpu conocTaBiennH pe3yabTaToB pacueToBn
Li(H:0) c cooTB. pe3y.ibrataMu HeIMNHPHY, noaxoa cAe-
J1aHO 3aKJIOYeHHe, YTO MeTOJ ABYXaTOMHBLIX (parMeHTOB B
MOJICKYyJIaX MO3BOJISIeT OMHCLIBATH CHCTEMBI €O CJAabBIM
M@XKMOJICK. B3aHMojeiicTeHeM. A, B. Hemyxun



’ .
: ?@ 9 )(133. Hccaeponanus METOLOM ABYXaTOMHBIX ¢par-

MEHTOB B MOJEKYJaX B3aHMOAEHCTBHA Li+H,0. Diato-’

mics-in-molecules studies of the Li+H,O interaction.:

Ljudkovski. S. V. Nemukhin A, V, Stepa-

nov N. F. «J. Mol Struct», 1983, 104, Ne 3—4, 403—

409 (aura.) : : .

MeToa ABYXaTOMHHIX (GparMenTOB B MOJeEKyJe NMpHMeHeHn

N 4 pacyeTa TIOBEDXHOCTH TOTeHIL. 3HEPTHH  OCHOBHOIO,
/Z,L/(LZ//L cocrosnua 24, Li(HyO), cooTBercTsyiollero B3aHMOIEHCT-,
F?Kf pino Li+H,0. MuoroatoMuble 6asincHble (-1 CKOHCTPY-
ﬂ g WpOBaHEl M3 (-l OCHOBHOTO . COCTOSIHIS COCTaBJSTOULIX;
atomoB H nonoB Lit u O—. Ha ocnose HesMmipuu. pac-|

ﬂ[)Wde- .4eTOB TPOBCACHO OOCYXKAEHHE CMELIHBAHHA NIBYXaTOMHOTO

coctosinusa aas cuvverpmi 211 LiO.. TMotenu. xpusas 14s,

WZK{&/ coctosung *II LiO, neoGxoAnMas aaa NPOUEAYpbl pacue-,

Ta. BHIYHCJEHA C NMOMOIIBLIO He3MNHPHYECKOro .\ﬂIOI‘OKOH(bH-\
rypaunonnoro Meroaa CCIL. TloayuenHble __ pesy:bTaTH

ch./98Y, /8, NG



ans Li(H:0) coraacylotes ¢ 3Kcnepmxemanbuuvu " apy-’
THMH Teope'nm nam{u\m ___H. B.



dg; //W /983

) 99:200862p Diatomics-in-molecales studies of the lithium

and water interaction. Lyudkovskii, S. V.; Nemukl.n, A. V.,

Stepanov, N. F. (Dep. Chem., Moscow State Univ., 117234 Moscow,

USSR). THEOCHEM 1983, 13(3-4), 403-9 (Eng). The DIM

method is applied to calc. the potential energy surface of the ground

24, state oF Li(Hz0) relevant to the Li + H20 interaction. The

polyat. -basis functions.are constructed from the ground state

functions of constituent atoms and o. the ions Li+ and O-. The diat.

m state mixing for 211 symmetry of LiO is discussed on the basis of ab
/- initio calens. The potential curve for the 411 atate of LiO. required

for the calen. procedure, is computed by an ab initio MC-SCF;

},ﬂ&M method. Results of the DIM applic:tion for Li(H20) are consistent;
,with exptl. and other theor. data. & i

S

c.4 1983 59, vdY ®




[n- 76997 / 7923

oy
//ﬂwﬂ””j L J-_Juant- S,
paoen). (975, XX, WY AAT
S

LTk




G D [Im - 717279 ) /983
Smith 17, Charobraset —

5/;//.0,/(7{77), /MUL %, et &LZ-/
§ tnitlo o. Phys. Cherm, 1953, 5%

ﬁ(l/.’/ZZ//V//
. /1, /1598-/90%.
Her [, 1598-/90%




Ly lorrr [oP 18Y3%E] /985
Cocepwivpdt) /39_:

%7 /28) . Qi 7 gy

Copd. 06, - Gy My e,

@b Lo (983, &Y, w /, 29-38.




aony  C 17 1o

ULUVU-«O,LW/\ B9

oat I Cipipnrnip. geysiiss,
. 1983 L) w1, A9-38.

(e /3@ )



(G- B3 [ 983

L (O,

ab Lrito |
patie/mn IE.. cm/‘a rmyp: Hbdetrieis,
CLibdb R OL/

gt /943, AY, /\/// 49-38.

@/Le/c/”fpg ‘

C/Oﬂ oerofter /2 f,

e
W,



Lol ), on- fUE /983

12 B1066.- Ab initio muccnenosanme ' reomerpuueckoro
CTPOCHES, CHJIOBBLIX MoOJieli H KOJIEOATENbHBIX CMEKTPOB MO-
aexyast Lip(OH), n nowa Li;OH+. Conomonuk B. T,
TlorpeTmasn I. Il «KcTpyKryp. xumum», 1983, 24,
Ne 1, 39—45 -

Metonom CCIT MO JIKAO B ABYX3KCIOHEHTHOM 6a3H-
ce Xysunarn—[Hauunura  (9s4p/4s2p)rs,  (9s5p/4s2p)o,
(5s2p/2s1p) i H3yueHbl reoMeTpHu. CTpOeHHe, CHJIOBHle MO-
Jast, yactoTsl M uurencusuoctH B HMK-cmextpax nopm. ko

/-. Moaekyast Lip(OH)e n nona Li,OH+. Paccuntanst cpenHe-

%?/U / W/ ¢ )KBallpaanm,xe aMMIHTYABl KOJIeGaHHil nap siiep H TepMo-
AHHAMUY. G-UHH yKa3aHHBIX coenmHennil. Halizeno, uto

Liz(OH)2 u Li,OH+ nmeioT nmaockylo paBHOBECHYIO KOH-

-urypaunio sigep cumMerpuu Dyp  (umrany.) s C,, coOT-

\BETCTBEHHO. * s Pesiome

(A )
X /98Y, 19, w12



Loy (Wl w- YRE 1983

6 1192. “ Ab initio MccenoBanHE TEOMETPHYECKOTO CTRG;
eHHsl, CHAOBBIX MOJEH H KOJeGaTeNbHHIX CNEKTPOB Moaed
kyant Li;(OH), u nona Li;OH+. Comomonux B. T,
Morpeonasn I. II. <K CIPpyKTyp. xumuu», 1983, 24,
Ne 1, 39—45 : |
Metonom Xaprpu — ®oka — PyTana ¢ ncnoss3osanney
aByxsKkcnoHeHTHoro Gasuca Xysuuard — annnura (9sdp/
/4s2p) L1, (9s5p/4s2p)o, (552p/3slp)u H3yueHH reoMeTpuy
CTpOeHHe, CHJOBHE TOJI, HaCTOTHL H HHTEHCHBHOCTH
2@0}{/ LA - UK-cnektpax - HOpM. KoJeGanuit Moaexyan Liy(OH),

/ y nona Li;OH+. Paccuntanel cpeHeKBaJpaTHYHHIE aMIIy-
TyAsl KojeGanHil map siiep M TEPMOAHHAMHY. G-1mn—yka.|
sanubix__coemunenuit.  Haitmeno, uro Li2(OH)2 u Li;OH+|
HMEIOT NJOCKYIO DAaBHOBECHYIO KOHQHIrypauHIO siiep ciM-
metpun Dan  (umkamueckast) u - Czy  COOTBETCTBeHHO,

@ . .. Pesiove
ch.198Y, I8, Vb



98: 185954d Ab initio study of geometric structurc, force
constants, and vibrational spectra of lithium hydroxide (Liz(OH)3)
molecules and lithium hydroxide (Li2OH+) ion. Solomonik, V
G.: Pogrebnaya, T. P. (Ivanov. Khim.-Te¢khnol. Inst., Ivanovo,
USSR). Zh. Strukt. Khim. 1983, 24(1), 39-45 (Russ). The mol.
structure, force consts.,, and frequencies and intensities of IR
vibrations of Li2(OH)2 and Li2OH* were calcd. by the Hartree-Fock-=
Roothaan method by using doublc-zeta Huzinaga-Dunning basis
(9s4p/4s2p) for Li, (9s5p/4s2p) for O, and (5s2p/3s1p) for H. The
mean square amplitudes of vibrations of nuclei pairs and the
thermodn. functions of the compds. were calcd. The. Li2(OH)2 and
Li;OH+ have planar equil. configurations of nuclei with D (cyclic)
and C2. symmetry, resp. .

O
C.A 1983, 98 L. <
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f 101: 60411y Theoretical study of M-OH: and MOH:-OH;
interactions based on calculations of the electronic structure

of aqua complexes of metal ions. Baranovskii, V. I; Sizova, O. V.;‘
Tret'yak, V. M, (Leningr. Gos. Univ., Leningrad, USSR). Zh.
Obshch. Khim. 1984, 54(3), 507-11 (Russ). The electronic

structures of Mn+-OH2...OH2 complexes, where Mn+ = Li+, Na+, K+,

Cu+, Ag*, Bez+, Mg2+, Ca?+, Zn2+, Pt2+, A3+, were calcd. by te CNDOi
approxn. by using double-zeta contracted GTO basis sets.” The effect '
of charge and compn. of 1st coordination sphere on the hydrogen}
bonds as well as on the Mn+-OH: bond was analyzed. ) |

- e
c.A-198Y, 19/, & .
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/}* 17 51055. =~ Teopernueckoe HccJael0BaHHe B3aHMOAEHCT-
A / 2y puit M—OH; u MOH;—OH; na ocHoBanuu pacueroB,
Zyé - f&’..l[/O 9JEeKTPOHHOH CTPYKTYPhbl aKBAKOMIJIEKCOB MOHOB METaJJIOB.!

s g ik Bapanosckuit B. U, Cusosa O. B, Tpersn-!

Rt [aUHYX GBI M. K. obw. xiumms, 1984, 53, No 3, 507—511
: Metonom IITIAII nmpoBesen pacyeT 3JeKTPOHHON CTPyK-
ﬂfﬂ](lﬁ/‘/_g Typel GOJbWIOi TPYNNBl KOMIIEKCOB, COMEPIKAIIHX TpPym-

nupoBky Mn+—OH,--:OH,, rie Mn+—katHonsl mien.,

eN.-3eM. MeTa/I0B, LHHKA, MJATHHBL H aJIOMHHHS. Iloka-

3aHO, YTO B CHCTEMaxX C Pa3HbIM THIOM CBSI3H MeTaJJI—BO-

}1{ Ja B3aHMOJeiiCTBHe AKBAKOMIJIEKCA HOHA MeTaJula C BHell-

71) necpepHEIMH MOJeKyJaMH BOAB uepe3 oGpasoBaHhe H-

CcBsi3eif TPHBOAHT K OJHOBPEMEHHOMY YCHJCHHIO CBs3eif

.,!{)[& Al LX/ Mn+—OH,, OH....OH,; u yBeJHUeHHIO  pasimunii B

, : NMPOYHOCTAX CBsi3eii BO BHYTP. cepe KoOMMJekca.
ekmpok e

B/IW% ,C//LWL/I | ‘ ‘\BTOPe(bepz‘ir‘
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100; 74323n Cation influence on the structure and electron’

'density of water in some Mn+H:0 complexes. Hermansson,

Kersti; Olovsson, Ivar; Lunell, Sten (Inst. Chem., Univ. Uppsala,‘
S-751 21 Uppsala, Swed.). ' Theor. Chim. Acta 1984, 64(4), 265-76
(Eng). The cation influence on the water mol. in the Li+.H:0,
Be2+.H20, Mg2+.H:0, and AI3+.H:0 complexes was studied )
of quantum-mech. ab-initio calcns. - A no. of general trends were

noted. (I) The caled. equil. water O-H distances increase with!
increasing binding energies, i.e., in the order Li, Mg, Be, Al. The'
H-O-H angles differ by about £1° from the calcd. equil. angle for|
the free H20 mol.; the variation has no systematic trend. (2) The‘i
electron-d. redistribution, which accompany the change in the

internal H20 geometry in these complexes, is considerably smaller!
than the redistribution brought about by the direct influence of the'
external field. - (3) The harmonic O-H stretching force const.

decreases with increased cation-water bonding. (4) The qual.!
features of the d. changes are ver{ similar for the 4 complexes. The'
magnitudes of the interactions follow the order Li < Mg < B 5 Al
An increased polarization of the H20 mol. occurs with electron
migration from the H atoms towards the O atom and an accumulation'
of electron charge approx. at the center of the Mn+-O bond, esp. in'
Be2*H20 and AIB+*H:0. An electron deficiency was found in the
lone-pair region. _ e = VR,
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PAAAKL P 198Y
‘;f'_ﬁw “20 B1127. KBanToBOXHMHuECKOE M3YucHHe HOH-MOJe-

ry.nnpuux p3aumopeicTeuii. Hu3kouacToTHble KoaeGaHHS,
comeTpusi, smneprernka. Quantum chemical investigations’
on ion-molecule interactions. Low frequency vibrations,
geomeiry & energetics. Murthy A. S. N, Rangana-
than Shoba, Bhardwaj A. P. «Indian J. Pure and
Appl. Phys.», 1984, 22, Ne 7, 393—397 (aura.)
Metogom TITIAII/2 paccuHTaHbl TreoMeTpHs,  3HEPrHH
o6pasoBaliusi H KoJe6aT. yacTOTH (M0 MeTOAHKe MacliTa-
GHPOBaHHS CHJOBHIX MOCTOSHHBEIX, npeanoxentoit I[lynom;
B npu6amxennn TTIIOTI/cunn) KoMmnacKcoB Kgnmuoa_u.e-i

tannios M=Li*, NW%Q)’

. ¢popwansrernma—(H); popmamuna (I11), ammuaka_(IV),

¢ HCN({V), Gensona (![;. Tlokaszano, uto yroa MCO B
/ Kommnickcax M=Na+ u MgZF c Il cocraBaser 90—100°.!

B kommaekcax M c¢ III arom MeTaiana HaxoAuTes Oanxe

K aToMy KHCJOPOAa, ueM K atomy asora. C IV kak ROHO-!

\X‘/ggcj—;_{_'_g/N’?'O




POM 3JICKTPOHA M3YyueHHble KATHOHBI CBSI3bLIBAIOTCS € HEMO-,
ZeJIeHHOH  napoit aTtoma azora. PaBbHoBecHoe pac-|
CTOSIHHE MeXKAy HOHOM 1i- MoJekyaamun I—VI  Bapbu-
pyercs oT 2,4 no 2,9 A. Hanmenbluyio Besuuniy oHo. HMe-:
er Ans KoMmmJekcoB ¢ Lit, HanGosbuyio — ¢ Na+t. E)nepr}m
Bsalmoueﬁcmnﬂ MmeHsiercs ot 125 mo 1858 xbe/monb Hau-,
Gonee cuabio KaTtHonnt Na+ u Mg?+ B3aumoneiicTByOT C
\l, cnaGee Bcero ¢ I. DJCKTPOCTATHY. CHIIBL BHOCAT OCHOB-,
HOWl BKJa&A B 3SHCPrHIO B3aHMOJCIHCTBHA MCTauJIOB C H3y-
"YCHHBIMH MOJICKyJiaMH. Hu3llie uyacTOTH, COOTB. KOJIeGaHH-
M CBA3H MeXJY aToMaMH MeTaJjjla H aTOMOM Kuc.nopoua‘
I, Bospacraior B psay xommiackcos :Mg?+ ¢ 1 (233 cm™}),
‘\Nva_‘fuc I (395 eM~!') u Li+ ¢ I (415 cm™!). K. 1. ISl

g
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4 ]158.  DdaekTpOHHas CTPYKTYpa M CBONMCTBA THApPOK-
cupos Li, Na, Be, Mg. Pamo6uau H. T, AGau-
kun I0. I., DeMenTren A. U. «K. neopran. xumun,
1984, 29, Ne 12, 3009—3013 ;

Metonom CCIT paccyHTaHH CNEKTPOCKOMHY., TIOCTOSIHHBIE
(paBHOBeCHBlE MeXbSIEPHBIE DAaCcCTOSIHHS, CHJOBHE TO-
CTOSIHHBIE 1O KBAPTHYHBIX BKJIOYHTENbHO, HaCTOTHl HOPM.
KoJIeGaHHit H INEKTPHY. MOMEHTH) MOJEKYJ H HOHOB THAp-
oxcinos Li, Be, Na u Mg. Buimosmren Takxe pacuer He-
KOTOPHIX TIOCTOSIHHBIX JBYXaTOMHHIX (DparMeHTOB, BXOHs-
IIHX B COCTaB HCC/NCIOBAHHBIX MOJEKYJ THAPOKCHAOB, YTO
TNO3BOJIHJIO OUEHHTb KauecTBO  BHIGPAHHOIl AJs pacyeTa
THAPOKCHIOB Ga3HCHOM CHCTeMBl H YCTAaHOBHTb PSI 3aKo-
HOMEpPHOCTeif H3MEHEeHHsl CBONCTB JBYXaTOMHHIX <parMen-
TOB TpPH TEpexXoAc OT OKCHAOB K THApOKcHaaM. OG6cyx-
JeHbl 3aKOHOMEDHOCTH H3MEHCHHS paCCUHTAHHHIX CBONCTB
B DALY HCCAENOBAHHBIX MOJEKYJ H HOHOB THADOKCHOB. !

. Pe3siome !




Jugnotengte
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') 7B1076.  daekTponunas CTPYKTYpa M CBOIiCTBA THIPOK-|
wnos Li, Na, Be, Mg. Pam6uan H. T, Ab6au-
kun 0. T, Hemenrsen A, H. oK Heoprau.!
xumuu», 1984, 29, Ne 12, 3009—3013 i
~Meronom CCII B-rayccosom Gasuce (6s1p/2s1p) ‘na H,!
\§2st/4st) na Li, (9s5p/4s2p) ‘na ‘Be, O ¢ yueToM H|
3 yuera d-AO ua.O, (11s5p+42p/6s2p+2p) ua Na, Mgi
PaccuTanbl CHCKTPOCKOMHY. MOCTOSHHbE  (paBHOBecHble !
MCAKBSIEPHbIC PACCTOAHIIA, CHJIOBbIC NOCTOSHHEIE 10 KBap- !
THYHBIX  BRIOTITCT MO, 48 FOTh—HOPM KON 57, MOMeH- |
\rat) MOJICKYJ H HOMOB THIPOKCHIOB Li, Bg, Na u Mg:
‘Brinoa Ta H g 2 XaTOX
‘HBIX (DParMenTOB, BXOASIINX B COCTAB HCCACIOBAHHBIX MO-
JIeKYJT THIPOKCHIOB, UTO TNO3BONHJIO OUEHHTH Kau-BO Bbi-
OpanHoil aa1s pacuera THAPOKCHAOB Ga3HCHON CHCTeMbl Hl
YCTaHOBHTb DS 32KOHOMEDHOCTEli H3MEHeHHS CB-B JByX-|
aTOMHBIX (DparMEeHTOB NpPH NEepeXoie OT OKCHIAOB K DHAPOK-!
cinaM. OGcyxneHsl 3aKOHOMEPHOCTH H3MEHeHHs] paccuntan-|

HBHIX CB-B B DANY . HCC/EIOBAHHBIX' MOJEKYN ‘H HOHOB T
POKCHJIOB,
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103: 200984f Considerations on the perturbation theory applie
to intermolecular interactions. Cachau, R. E; - Villar, H. 0,
Custro, E. A. (Inst. Invest. Fis. Teor. Apl., INIFTA, 1900 La Plata,
Argent.). An. Asoc. Quim. Argent. 1985, 73(3), 261-8 (Span).
Perturbation theory is applied to intermol. reactions, mainly ‘or
medium and large sized systems. Novel methods of calen. are!
suggested. These methods are suitable for cases where there is a'
strong electrostatic attraction. Interaction energies are calc. for the'
followin s&'ﬂtems: Li*OH;, Li*NHi, Na*OHs, Ca++OHi, H*NCH]
F-H:0, HOH;0, H2SH:20, 0:SNHs, (HCN),. . Zgreemen{ with expt.
{5 good except for (HCN)z. N. Corcoran |

ra

Or @



" 23 B1133. ' TeopeTHuecKoe MCCIAEAOBAHHE  KOMILIEKCOB
aromos Li u Be ¢ H0. Theoretical investigation of Li and
Be atom complexes with H:O. Curtiss Larry A,
Pople - John A. «J. Chem. Phys», 1985, 82, Ne 9,
4230—4235 (aHTJ1.) )

HesmnupuuyeckuM MetogoM MO B Gasuce 6—311 T'd**
C yu4eToM 3JIeKTPOHHON KOppeasiiHH BO 2-M TNOpsAKe Teo-
puH BoaMylleHuit no Mémnepy—Ilneccery (MII2) nHainenn
reoMeTpHY. NMapaMeTpHl H 4acTOTH Kosebaunit Li—OH, (I)
; u Be—OH, (II). Dueprun nuccounaunn I 1 TT noaydennt|
[/[(ﬂ B TpROMIrRennn MII4 ¢ GasucoM, ROmOJNHeHHOM AHOY3-|

HHMH H noaspusan. d- H [-pynkuuamu. CorJacio pacue-
raM, o0e MOJeKyJbl HeIJIOCKHe; PaBHOBECHBIE PaCCTOAHHS
meraan—0 1,90 u 1,736 A, sneprun guccounaunu 13,8 u
5,5 kxaa/moab aast 1 m Il coors. ITomuepkuyra HeoGxomu-
@ MOCTb YueTa 3JCKTPOHHON KOPPENSUHH AJs TPaBHJILHOTO!

L,

onmucanus ¢B-B I u II. OGcyxaeHbl H3MeHEHHs MapaMeTpoB;
H0O npu koMmiexkcooGpa3oBaHHH M OCOGEHHOCTH XHM. CBSi-!
au sl ull _ v B. T. Conomonux!

‘X,/?jé, _4?,”.2/3 v
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 J1241. BHTEABLHOCTD.
x(§<nnexca H.O—Li, H30JHPOBaHHOIO B KPHNTOHOBOI
matpuue. TR spectroscopy and photosensitivity of the

‘H,0—Li complex trapped in a krypton matrix. Mance-

ron L, Loutellier A, Perchard J. P. «Chem.

Phys.», 1985, 92, Ne 1, 75—89 (aura.) :

Hayuenst HUK-cnextpn (4000—200 cm—')  kommiekcos

monekya H,O u_aTtomoB Li, H30JHPOBAaHHBIX B KPHNTOHO-

Boii matpnue npu 1-pe 10—I[2 K. OOCYRIEHE uanmlemm,\

}\ W 7 \tblapro? KoJeGanHii KommiaekcoB npH usoronuy. (H/D,
/L/ M/'/'LIFLI) 3aMelleHHH. YCTaHOBJICHB BapHaUHH YacTOT KO-
neGaHnil MaTPHYHO-H3OJHPOBAHHLIX KOMIJIEKCOB NPH 06y !

/(// ' yenun Matpui, BHAuMBIM H HK-uanyuennem. Ilpeanonoxe-

HO, YTO NpH OCa)KAeHHH KOMIIOHEHT B MAaTPHUY B COOTHO~

i wenun 1:1 o6pa3yloTcsi KOMIJIEKCH C NMEPEHOCOM 3apsiaa,

7/1 B KOTOPHX MacTOThl KoJeGanuii.mosekyn H:O mnoaoGnu
é@xoneGammM 3THX MOJIeKYJ B ra3oBoii ¢ase npH _cyulecr-|

Cﬁ- /985, L8, nS .,&%




BEHHOM H3MeHeHHH HHTeHcHBHOcTH HK-nosoc ~koneGaunit |
monekyn H,O. O6ayuenne MaTpHYHO-H30JHPOBAHHBIX KOMI-
JIEKCOB conpoBoxaaercs o6GpasoBanneM MoJgekysn LiOH B’
MaTpHIAX C YacToTaMH BaJeHTHHX fi. gedopManHOHHEIX
KoJseGanuit 90C u 257 cM~! coorsercrsenno. Cpenan BH-
BoA, yfo MoneKyaol LiOH B MaTpHIax 00sanaior_JuHei-
HOII__CTPYKTYypoitl._BIGT. 23;

X




(i), Com &y A
Sapse 4, kaghavachoni K,
/1700pern

Jepleyer 7, et al.,
Daciem

ermpgi- L Amen. Chem Jp@,, /985,
mypo- [of %ﬁ’ 6Y53-6Y56,
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106: 1648130 Force fields and vibrution spectra of MaOM and
MOH molecules (M = Li, Na) from the data of nonempirica)!
ealeulations using the MO LCAO SCF method. Pogrebnaya, T.

.P.: Solomonik, V. G.; Vinogradova, V. N;; Godneva, M. 1. (Ivanov,

Khim.-Tekhnol. Inst., Ivanovo, USSR). Teor. Eksp. Khim. 1986,
22(6), 724-8 (Russ). Nonempirical calens. gave the force consts, and
vibrational frequencies for M20 and MOH (M = Li, Na) mols. the
size of the d-basis set for the O atom affected significantly only the
magnitude of the w3 deformation frequency. The HOMO and LUMO
eieryies, at. charges, and bond populations are also given.

@Be @

CA. /993

106, fo.
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! 107:121459t Binding enerizy In corapl
(LizOH)=, .. Nemukhin, A" V.; Stepanov,-N. F. -
Moscow, USSR).: -Zh. Strukt.-Khim. - -1
The total energies of (Li:OH)+ and .(Li;O}
energies were “caled.. by “BOF and. CL*m

consideration of electron curselation.

C.A.198F [0F, w/Y ®

cthods with “and w
The interaction ener
and Li- with LIOH are vory close (166 and 1.37 oV, roep.) and
well with exptl. ‘data. The. structural characteristica of

cxaqad,_g)gg[uin_ig; _it:_a__rath_q; high bound energy (1,45 eN)i o

4
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7 15B51034. DHeprusi CBA3H B KOMIJIEKCHBIX! @ HOHAX|
“(Li;OH)*, Hemyxun A. B, Cremanos H. ®. «K|
CTpyKTyp. Xumuu», 1987, 28, Ne 1, 25—29 !

Ha ocHOBanMH pe3yJbTaTOB HEIMNHPHY. KBaHTOBOMeEX.|
PACUETOB OfENaHO 3aKNIOUCHHE, UTO SHEPTHH B3aHMOJEfiCT-!|
BHa kaTHona Li+ u amnona Li— ¢ mozekysoit LiOH Gaus-
Kk (1,55 1 1,37 3B) H XOpolIO COrJacyioTcsi C SKCMepHM. |
_IaHHBIMH. 'DTOT pe3yJbTaT MOXKET GHTb MOJyYeH TOJBKO,
¢ yueTroM KoppeasuHOHHHIX 3(dexToB. OGCYyKIAEHH oco-

I/l(' ‘ /) : GerHoCTH CTpoenHst Kommaekchoro amuona (LiOH)-,!
OGDBICHSIONIHE €r0 [AOBOJIbHO BBLICOKYIO 3JHEPrHIO CBSI3H.'
b AsTtopedepar

X 1987 19 ~n 1S ®



[M//}- (o L) AHH) 7787
1)
/qug//mmc/zau' L. y "

e pyemyps, Japse A~u, Fnin 9, a2
2‘2"6‘./’5’.’2/,"% 07/10'7. Chem., 1989 46 /
acem 16, AsBSEE.
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22 51081. OrHocuTeabhass npousocts MO- u OH-cpsi-|
3eff B aKBa- H THAPOKCOKOMIJIEKCAX KaTHOHOB l—-lllrpynn‘
MEPHOAHYECKOIT CHCTeMbl 3JeMeHTOB. TpeTbhbsik B. M,
HleroseB B. ®., UrnatveB H. C., Banbckuit A. P. «npOGJI'
COBpeM. XHMIHH KOOPAHHaIl.  cOea.» (JIennurpan), 1987,
Ne 8,.74—87 :
Ha ocnopatmit HeSMMHPHY. pacyetoB Merogom CCIT'
PaBHOBECHOMl FCOMETPHH M CHJIOBBIX NMOCTOSHHBIX MOHOTHJ- |
patos MOH,%+ u mouoruapokcuaos MOH(Z=+ nonyye-
a/) . HBl KOJHY. X-KH M3MeHeHHs npouHoctH OH-cBsizefi Moseky-
¢ Jbl BOABI H rnnpoxcnnbnoro aHHOHA MOJ BJHSTHHEM KaTH-:
onos Lit, Na+*, K+, Be?t, Mg+, Ca?+ u Al>+, 310
MO3BOJISIET YTOYHHTBb OTHeceHHe nojocB HK- cneK'rpa'{ THA-
: poxcnmxpoaannux noaepxnocreu oxcmxoa Us peaxoMe

A 198, 19,4 32 G0, m@a




LH- 955

- = = 19B1039. BaunsHxe sacejieHHOCTH d-opGHTajed Hareo-
Ut / s, METPHIO KOOPJAHHAUMH B THAPATAX METAJJIOB: HEIMMHPH-
.9 / [ , YecKHe pacyeThi MOHOTHAPATOB HOHOB METAJJOB C BBIYHC-
.‘}((,, Z JaenHem noanbix rpapuentoB. Effect of d-orbital occupa-
tion on the coordination geometry of metal hydrates:
full-gradient ab initio calculations on metal ion mono-
‘hydrates. Davy R. D., Hall M. B. <«Inorg. Chem.»,

1988, 27, Ne 8, 1417—1421 (aura.)
B pamkax Hesmnupuy. Meroga CCII u o6GoGumennoro
. , . MeTOJa BAaJIeHTHHX CBfA3ell H3yyeHa MOJIEK. CTPYKTypa H
éﬁw Mi% 9JIEKTPOHHOE CTPOEHHE MOHOTHAPAaTOB  HOHOB METa/JOoB
.+' ,l\laiv Kt' Ca—2+’ SQ&' E—)-’ Cr2+l _coi H
Ni?+, a rakxke aroma Fe’. ONTHMH3AUHS FCOMETpPHH. NpO-
BefleHa B NPEANOJOXKEeHHH CHMMeTpHH Cs CHCTEMH € BH-
YHCJIEHHEM MOMHHX rpajauentoB. ITocTpoeHH 3aBHCHMOCTH|
@ SHEPTHH MOHOTHAPAaTOB OT yraa 0w, XapakTepuaymouwero!

&

OTK/IOHEHHE HOHAa METaJaa OT MJAOCKOCTH MOJEKYJIH BOJH.!
YcranosieHo, UTO AN BCEX HOHOB MHHHMYM _SHEDIHH.

X 1988, 19, N 19




COOTBETCTBYET TJIOCKOi FeOMeTpHH CHMMeTpHH Cio (0=
=0°), 4T0 OGYCJOBJEHO HOH-AHMOJbHHM H O-AOHODHO-
aKUeNnTOPHHIM B3aHMoJeHCcTBHAMH. [IpH yMeHblIeHHH 3a-
psila HOHa KpHBAas NOTEHLHAJbHOA 9SHEPIrHH CTAHOBHTCHA
Gosiee moJiorod, a Aas Fe® MHHHMYM COOTBETCTBYET He-
nyiockoit reometpun ¢ 0, ~45° C HCnosb3oBaHHeM MeTO-
a CABHra BaKaHTHHX YPOBHefl H3yyeHO BJHSHHE 3amnoJ-
HeHHsi d-opGHTaJjefi MeTa/ula Ha TeOMETPHIO KOOpAHHA-
uuy. [MToxasano, uro 3anosHenne MO, pa3pHXJfOUHX IO
B3aHMOJEHCTBHIO MOH MeTaJJa— BOAa, He INPHBOMHT K
H3MEHEHHIO TEOMETPHH MOHOTH/PAaTOB.
- ‘H. B. XapueBHHKOBa
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V4 LIMEO

. 100: 20114w An ab injtio study of anharmonic potential
onergy surfaces for bound water molecules. Hermansson, Kercti;
Lindgren, Jan: -(Inst. Chzm., Univ. Uppsala, §-751 21 Uppasala,
Swed.).. Chem. Phys. Lett. 1988, 146(5), 459-64 (Eng). .One-dimensional
polential energy expansion .in stretching, bending and rigid-body
t{ranslational and rotational coordinates up to fourt% order have been
caled. for bound Hz0 mols. by ab initio MO LCAO SCF methods.
Water in cryst. ice and LiOH.H:0 have been simulated by calens. on
(H:0)+.H20 und (Li*)2(OH-)2.H20 clusters, each surrounded by point
charges. The force consts. fz, fa and fi in the potential encrgy
expression V.= far2 .+ faAr3 + fibré were caled., where Ar is a
cimultancous stretching of the O-H bonds in the water mol. The
force consts. were found to decrease linearly with the equil. O-H
distance. Anharmonicity consts. were caled. for rigid-body vibrations
of H:0-in LiOH.H:0 and found to be 14 cm-! for the rotational
wvibration and less than 1 cm-t for the translational vibration.

C.A. 1888, 103 Nip.
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/989

12B1064. K Bonpocy 06 9Heprusx  AHCCOMHAUHH
(Li,OH)+ / Byuauenko A. A, Hemyxun A. B., Crena-
o H. @. /[ )K. crpykryp. xumuu.— 1989.— 30, Ne 6.|
— C. 140—143.— Pyc. -

"Meroaamu CCIT. 1 - muoroxkondurypau. CCIT (MK CCIT)
B IIOJIHOM 3KTHBHOM MpocTpaHcTBe B Gasuce (11s3p/4slp)
aas Li (9s5p/3s2p) nnst O u ‘(4s/2s) ans H paccuntanu
sneprun  auccounaunn (Li;OH+=Li+4LiOH. Koppeasu.
BKJaJbl OT OpGHTaJeil, “HE BOWEAUIMX B aKTHBHOE NpO-|
crpaictBo MK CCII, yyHTHBaJHChb 1O aAAHTHBHOI cxe-l
Me: CYMMHDOBAaJIHCb DPa3HOCTH IOJHHX 3HEPrHit IOJHOro
KOH(QHIypau. B3aHMOACHCTBHA B AKTHBHOM INPOCTPaHCTB
¢ no6aBJieHHOIT TeKCTHpyeMoli OpO6HTanbio H 6Ge3 uee. Pe
3yJIbTAaTH pacyeTa NO3BOJSAIT OGBSCHHTb pPAaCXOxAeHHe B

OlLeHKaX SHEpriii ANCCOUMAWINM, _OMyGAHKOBAHHHIX patice]



2 pasa npeBbIACT 3HEPTHIO CBSI3H aHHOHA.

/989

- 61159. K Bompocy - 06 ameprusax JUHCCOUHALHH.
(Li,OH)* / Byuauenko A, A, Hemyxnu A. B., Crena-|
noB H. @, // K. crpyxtyp. xumum— 1989 — 30, Ne 6.
— C. 140—143 o : : o
‘Paccuntans nosubie smepruy, sHeprim KOppesalutH H
SHCPriH JHCCOLHALHH KOMIUICKCHHX — HOHOB  (Li;,OH)%.
B pacuerax mcnosnb3oBansl 3 pasauunbix Gasuca “Hasyue
Ta Koppensau. sddektoB ucronbzosan Metron MK CCII g
Bapuante ITAIl. Onpenenenst Koppessi. ‘BKAALL Bup-ryanb-J
HEIX MO 1npi paBHOBECHOIT FCOMCTPHH H Ha AHCCOUHALHON-|
HoM mnpeftesne. Ilokasano, uTo sHeprust cBSA3H KaTHOHa B!

e ]
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112: 125616t On the dissociation energles of lithium hydroxide
fons ((L12011)*). Buchachenko, A, Aiy Nemukhin, A. V.; Stepanov,
N. F. (Nauchno-Issled. Fiz-Khim. Inst. im. Karpova, Moscow,
USSR). Zh. Strukt. Khim, 1989, 30(6), 140~3 (Russ). The total
and dissocn. energies for Li;OH+ and Li2OH  were obtained in
CAS-SCF calens.  Different approxns. are used for obtaining the
equil, geometries and the correlation energies of the ions. The
contributions of different MO's were studied. o

Il ®
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/989

¥-6B1446. TMoteHuuan BajNeHTHHIX KONEGAHHA THAPATH-
posanuoro nona M+—H,0 (M+=Li*, Nat, K+) / Bymp-!
ckas E. B., lanownnk B. A. // OnTHKa H CNeKTPOCKOMHL. !
— 1989.— 67, Ne 4.— C. 800—804.— Pyc.

Uccaeposanst Ban., (M+—O. u O—H) koa. rugpartupo-
panoro nona Mt—H,0 (M+=Li*, Nat, K+t). ITorenuu-
a; Ka)Joro CHMM. HOPMaJIbHOrO KoseGaHus +—0
O—H) BumOpan B Buge notenuuansa Mopse,  moTtenumanl
acumym, O—H Kosme6anus — B BHAe U (¥3) =Dj (l—e*“%xg).!
a moTeHLHaJ HX B3aHMOJEHACTBHSA — B BHJE INOJHHOMA. ,[er1
pewenust KoneGar. yp-uust Ilpeauurepa mpumenen napna-l
[HOHHO-HTEpail. MOAXOJL H MOJYYCHO aHAJHTHY, Bupamemxe!
sHepreTHd. KoJse6aT. cnektpa. [lonyuennoe Bhipaenue n.vm‘
3HepriH HCMOJb30BAaHO TMPH pacyeTe NapaMeTPOB NOTCHIia-

' ‘MP_ealome!

- @ gy, A0
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/989

2195, Torenunan BanenTHHX XoneGaHHi ruApaTHPO-|

BaHHOro Mona M+—H (M+=Li+, Nat+, K+) / ByJ
Topckas E. B., Tanowsnk B. A. / OnThka u crektpo-
ckonusi.— 1989.— 67, Ne 4.— C. 800—804
Heenenosann Banentnwe (M+—O u O—H) koneGauns
ruaparuposanioro woHa M+—H,0 (M+=Li+, Na+, K+)_!
I[ToTenunan Kaxmoro CHMMETPHYHOrO HODM.  KoOJIeGaHHT;
(M*—O u O—H) BuGpan B BHAe noTenumana Mopae,
noresunas acummerpuudoro O—H xoneGanug — g BHJIe

u(x,)=Da(1—e"“§"§)

a NOTEHUHAN HX B3aHMOJC/CTBHA — B BHAE  MOMHHOMa,
Has peuweHHst KoneGaTeNbHOroO yp-HHs Ulpéaunrepa npH-
MeHEH BApHAUHOHHO-HTEDALHOHHHWI MOAXOA M MOAyueno
aHaJHTHY. BBIPAXKEHHE KONEGATeNbHOrO 3HEpreTHy. cnexrpa,f
[MonyuenHoe BHIpaXKeHHe MJIS SHEPrHH HCHOJ '

b30BaHO npy
pacuete napaMeTpoB MoTeHUHana, Pesiome

A
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~ 3J169. "Hesmnupuueckoe mccaenosanite 3aKoHOMepHoC-!
Teil B CTPOEHHH M  KO/eGATENLHBIX  CEKTpax MOJIEKY.T:
M(OH)»n u monos M(OH), i~ rHAPOKCHAOB 3/1eMEHTOB
BTOpOro M Tperbero nepuopos / IMorpeGuas T. [1, Coso-
monik B. T. // Mosekya. ctpykrypa.— Hsanono, 1990.—
C. 59—71

=B mnpubmxennn CCIT MO JIKAO ¢ HCHOJIbSOBaHHEM‘
OAHOTHMHLIX Ga3HCOB NPOBEACHH HEIMIIIPHY, DACHETH Treo-
MCTPHY. NapaMeTpoB, 3HEPreTHY. CTaGHABHOCTH, CHJOBLIX
MOCTOSIKHEIX M uaCTOT HODPM. KoseGammii aas Moiekya it
nonos ruapokcunos M(OH), uw M(OH) ny i~ (M=Li, Be,
B, Na, Mg, Al; n=T—=3]J. PacueTw BEIOIHeHH o npo-
rpammam MOLECULE u GAUSSIAN-80 na 3BM
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120: 227568m Ab initio theorectical calculation to study the

formations, stable structurcs, and energics of LLhOH and

NasOH molecules. Sheu, Ming Jyh; Ho, Jia Jen (Dep. Chem.,

Natl. Taiwan Norm. Univ., Taipei, Taiwan). Huaxue 1993, 51(1),

1-10 (Ch). A theor. study was made of the formation of the Li;OH

mol. in the collision of Liz with LiOH. The assocn. reaction encryy

Ky 5 / ﬁ for this process is -49.92 kcal/mol. There are two atablo structures

(/”g/ / ) (Cav and Cav) for "lll‘g Li;(l?rH mol.;btho Cav s?iructure was calcd. to be
i P lower in enecrgy. e difference between them is very small. The

@/ﬂ ﬂ/%{M“aner barrier for interconversion between these two structures was'
mfcalc . to be 9.89 kcal/mol; the transition state was also detd. A

/W . /ﬂ similar process was studied for formation of the NaxOH mol. The
144 results showed that for NaaOH tho Cav structure waa lower in energy;
ﬂu\ero was also an energy barrier for the conversion to Cay. .

&) e s O
C.A- /999, (20, N/ : '




. Z ﬂ 0 120: 28U773a_An cxtended basis set ab initio study of Ll'{Hz)).,-
l n = 1-6. Feller, David; Glendening, Eric D.; Kendall, Rick A.;
Peterson, Kirk A. (Mol.-Sci. Res. Cent., Pacific Northwest Lab.,
Richland, WA 99352 USA). J. Chem. Phys. *1994, 100(7), 4981-97
(Eng). The structures, binding energies, and enthalpies of small mol.
clusters incorporating a single lithium cation and up through six,
water mols. were detd. in calcns. with extended Gaussian basis sets.
by using Hartree-Fock and post-Hartree-Fock methods. The.
resulting properties were analyzed with respect to both basis—set
5. ﬂ W completeness and degree of correlation recovery, including core-core
W&/ /2 end core-valence effects. Although the lithium-water interaction is
larzely electrostatic in nature, small basis sets, lacking in polarization
[3 // and niear-valence diffuse functions, drastically overestd. the strength
y ‘// / of the bond (by 20 kcal/mol or more), and underestd. the Li+-.0
] distance by up to 0.1 A. Their poor performance was attributable to
W’L‘éa M&&l/b[ Jinherent errors in descx"ibing the elec. moments and polarizability of
water and to large basis-set-superposition errors. Thus, the accuracy
) with which the fundamental lithium-water interaction could be
‘A}y modeled was primarily dependent on the quality of the Gaussian
o basis set and not upon the level of correlation recovery. Basis—set
enlargement and correlation effects both tended to reduce the
strength of the Li*(H20) bond, but produced corrections of opposite
j 9 6, / z sign for the Li*~O bond length. Although correlation effects played.
C ,A, / J .~/ a miror role,in describing the lithium-water interaction, as the size
Y of the cluster increased and the no. of waters involved in multiple

,l/ i/ hydrogen bonds grew, correlation recovery became significant.
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- 122: 274561e A systematic model potential for Li+ - H30.|
Wheatley, Richard J.; Hutson, Jeremy M. (Department Chemistry, :
University Durham, Durham, UK DH1 3LE). Mol. Phys. 1995,
84(5), 879-98 (Eng). A new model potential ig constructed for
Li+-H20, based largely on ab initio calcns. of the monomer
wavefunctions. The electrostatic energy is calcd. using distributed
multipoles, the induction and dispersion energies are calcd. using.
damped multipole series, and the repulsion energy is assumed to be

roportional to the charge d. overlap integral. e model potential
Kns a shallower well than most previous potentials; the smaller well
depth is in agreement with new high-level supermol. ab initio calcns.
Spectroscopic data for Li*+-H20 are not yet available, but will

, ) i provide a rigorous test of the potential, so bound-state calcns. of
L) Wﬁ/

/j _ Y 0 | /995

intermol. vibration-rotation energy levels are performed in this work.
The fundamental vibrational wave-nos. are found to be 357 cm-1, 538

2 cm-! and 532 cm-! for the out-of-plane bend, in-plane bend
/"[Z I/Z Zm intermol. stretch vibrations, resp. o } .p and

C,ﬂ‘/_‘??x @&, N"Z/i’
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122: 197574g Theoretical study of [Li(H:0).]* and * {(H:0)a]*

(n = 1-4) complexes. Wojcik, Marek J.; Mains, Gilbert J.; Devlin,

- /_L y’ J. Paul  (Faculty of Chemistry, Jagiellonian University, 30-060,
/" 1 Ingardena, Pol.). Int. J. Quantum Chem. 1995, 53(1), 49-56 (Eng)..
The geometries, successive binding energies, vibrational frequencies,

- _ and IR intensities are calcd. for the [Li(Hz0)a]* and [K(H20).)* (n =

1-4) complexes. The basis sets used are 6-31G* and LANLIDZ (Los

/ = Y Alamos ECP+DZ) at the SCF and MP2 levels. There is an’
.'?'%&?ﬁ- /,‘QLM/) agreement for caled. structures and frequencies between the

/6-31G* and MP2/LANL1DZ basis sets, which indicates that

P 7} / ), Q the hger can lbe used for calcns.blof water complel:es w}thlheavier;
f Y 4 jons. Our results are in a reasonable agreement with available exptl. '

Lﬂ?,/%/, ﬂ7// / data and facilitate exptl. study of these complexes. o g s

Heimul 5%%%
Ve, WML T ¥ M TF
i uirie ),y @K (IR

C.H. 1998, (A, N1E
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)
A = % - 4{ 129: 166412t Theoretical study of hydration cluster of Li atom.
' amimoto, Tetsuya; Hashimoto, Kenro (Computer Center, Tokyo
+ | Metropolitan University, Tokyo, Japan 192-03). Front. Sci. Ser. 1996,
16(Structures and Dynamics of Clusters), 563—572 (Eng), Universal
Academy Press, Inc.. The structures and ionization potentials of Li-
(H,0),, (n = 1-6) clusters have been studied by ab initio MO method.
The interior structure where Li atom is surrounded by four H,0 mols.
: 2 Ve in the primary shell and more in the secondary shell is found to be the
M 1/ f / 77k ) stable structure for n = 4. The vertical ionization potentials (IPs) as
' « ,, ~ functions of n decrease successively until n = 4 and become nearly const.
[Ze [/Lé for n = 4. In addn., the IPs for n = 4 are close to the bulk limit of the
vertical detachment energies of (H;0),~. The SOMO electron d. of n >

ﬁ ﬁ/ ﬂ/ [Z (,7 /M 47 4 clusters extends on and between hydrating H,O mols. and become_J

localized in the surface region of the clusters.

A 1698,129 A1




SO0 1996

/{/; /—'y )\TS B182. HesMnupu4eckoe  MccnepoBaHHe THAPATaUMM |
MoHa nutMa. An ab initio - investigation of lithium . ion!
hydration / Pye Cory C. Rudolph Wolfram, Poirier Ray-!
mond A. // J. Phys. Chem. .— 1996 .— 100 , Ne 2 —
C. 601—605 .— Awurn. . Mecto xpaHenus [TIHTB
Heamnupuueckum MeronOM CCM B 6a3sucax OT MHHMM.
po 6-311TM* ¢ yyeTom NONPaBKM Ha Cynepno3uuuIo 6a3uca

ﬁamw paccuMTaHbl paBHOBECHas reomeTpus, KonebartenbHble 4acTo-:
Tl W SHepreTnd. - XapaKTEPWCIWKK  knactepos —HitH;O), T,
wa ﬂlg/’// x=1—2. OBHapy}ens, uT0 6asuc &-31 T NpHeoanT K.
S OUEHE XOPOLIMM JHEPrMSM CBS3W, 38 HacTOTa CHMMETPHMYHOIO |

M/I/ ﬂ/]f an. kon. Ans x=4 cornacyercs C 3KCNEPHM. 3HAYEHUEM'
{0/ Mw// /) BknioueHuem. 4 M 8 .monekyn Bofbl BO B'ropy!o KOOpAWHa-;

paxe B 6asuce 6-31TM*. PaccmoTpeHbl TakKe cuUcTembl !
unonnyto cpepy. bubn. 50.- - B J
FHopen - oo - B

X NI1S, /1996. ®
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/ 124: 38157y An ab Initio Investigation of Lithium Jon Hydra-

fion. Pye, Cory C.; Rudolph, Wolfram; Poirier, Raymond A. "(Depart,

ment of Chemistry, Memorial University of Newfoundland, St. John's,
NF Can. A1B 3X7). J. Phys. Chem. 1996, 100(2), 601-5 (Eng).. The
structures, frequencies, and interaction energies of small lithium-water
clusters, Li(H,0),*, n = 14, were calcd. by ab initio Hartree-Fock theory
with small- and medium-sized basis sets (STO-3G, 3-21G, 6-31G®,
6-31G**, 6-31+G*, 6-31+G*(5d), 6-311G*). The interaction energies
were cor. for basis set superposition error (BSSE) by Mayer's CHA/CE
formalism. The CHA/CE/6-31+G*//HF/6-314G* level gives an excellent
description of the binding energy. The geometry and sym. stretch
frequency for Li(H,0)¢* of 248 cm™=? (255 cm™? expt.) are well described
at the HF/6-31G* level. The choice of partition of the supermol. wa:
demonstrated to be of minor imporiance (4 kJ/mol). The binding ener
gies were rationalized on crowding around the ion and a weakening
Li-O interaction. The first ab initio calen. (STO-3G, 3-21G, 6-31G*
6-31+G*) of a full second-solvation sphere of a metal cation is presentex
([Li(H;0)¢*1(H;0),, n = 4,8). The second solvation sphere of four water:
raises the frequency of £hAe Li-O vibratior.l P_y_ ‘J:§_ cm~1 %). -

C.A 1996, 129, nY |
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B0 ™ D . e
¢ P lﬁ: 66681r Proton and Li* Cation Interactions with H,O; and

[ H,0/0,: Ab Initio Molecular Orbital Study. Fujii, Toshihiro; Yash-

iro, Miyoko; Tokiwa, Hiroaki (National Institute for Environmental

Studies, Tsukuba, Japan 305). J. Am. Chem. Soc. 1997, 119(50), 12280

12284 (Eng), American Chemical Society. Ab initio MO calens. at the

4 . < _ QCISD(FULLYDZ+P level of theory were carried out on the hydrogen
[{‘,jé/‘/ﬁﬁ(’/‘ trioxides H,03 and H,0/0, (O, is 3%;7) and their Li* ion and proton
1/ adducts to det. the binding energies (Li* affinity and proton affinity) for

/{/ a’, l/l/ml‘ H,0;-Li* and H,0-Li*=0,. Calcns. include the thermochem. at 298
7 ac K and enthalpy corrections for comparison with exptl. values. The predic-
W tion for the binding energy of Li* to H,0; is 33.0 kcal/mol, which closely
@/, ’ resembles that between Li* and homologous mols. of water and H,0,.
‘M’ L In the case of the H,0—Li*—0, system, the process may be that a primary
product of H,OLi* would then bind to oxygen (or O,Li* to water). Bind-

ing energies of H,OLi* or Li* to O are 8.6 or 5.2 kcal/mol, resp., which

[" }4 . / g? j ) are smaller than those required for adduct formation under conventional
exptl. conditions. The overall results suggest the validity of the authors'

/ Z g 4/{ recent exptl. detections of Li* ion attachment to hydrogen trioxide. But
/ " the detection of the H,0—Li*—0, complex may not be possible.
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24B5196. HesMnupuyecKui pacyeT CTPYKTY-
PBl M 3HepreTMYeCKMX XapaKTePUCTMK M30MepoB
LisOH, LizNaOH u Li;Na>OH. Ab initio calculations
on the structures and energetics of Li4OH, LizgNaOH, and
LioNapOH isomers / Lee Chou-Lin, Sheu Ming-Jyh, Shie.
Yi-Shiau, Wu Deng-Hwa, Ho Jia-Jen // J. Phys. Chem. A
[J. Phys. Chem.] .— 1997.— 101, N 19.— C. 3607-3612.—
Anra. Mecto xpanenus TITHTB Poccun

Hesmmupuyecknmu Metomamu XP, MII2 u MII4 ¢ ucnons-
sopanmem 6asnucos 6-31 JT'P" u 6-314+T'P*" nccrenosanm

. =4 s

Li4OH (I), Lég_NﬁQi_(II) u LigNayOH (III). IIns xommiex-
cop-1 7 11 onpenenenkl N0 NATESPaBHOBECHBIX CTPYKTYD, IS
III unenTHdHUUMPOBaHO ceMb MMHMMYMOB. Bo Bcex Tpex cu-
cTeMax ri106aIbHOMY MMHHMYMY OTBEYaeT CTPYKTYPa CHM-
metpui Coy C TPEXUEHTPOBHIM CKEJETOM X MOCTHKOBBIM aTo-

mom sopoponia Li—H—TLi. Iloxasano, uTo Bce Bo3MoxHHe mmy-
1u muccomnaiun mis I-IIT apnsaioTcs sHOOTEpMKYeCcKuMH.

- - . A
7 —~—
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' 126: 122730d Collision—Induced Dissociation Measurements on

Li*(H,0),,, n = 1-6: The First Direct Measurement of the Li*—-

OH, Bond Energy. Rodgers, M. T.; Armentrout, P. B. (Department

of Chemistry, University of Utah, Salt Lake City, UT 84112 USA). J.

Phys. Chem. A 1997, 10K(7), 1238—-1249 (Eng), American Chemical

Society. Collision—induced dissocn. of Li* (H,0),,, n = 1-6, with xenon

Mﬁ e (and with argon for n = 1) is studied as a function of kinetic energy
W using guided ion beam mass spectrometry. In all cases, the primary and
lowest energy dissocn. channel obsd. is endothermic loss of one water

4 ag Y, mol. The cross section thresholds are interpreted to yield 0 and 298 K
bond energies after accounting for the effects of multiple ion—mol. colli-

-y sions, internal energy of the complexes, and dissocn. lifetimes. The exptl.

Vé\-/ [Z L [ 5/ 'bond energies detd. here are in good agreement with previous exptl.
(high—pressure mass spectrometric, HPMS, measurements) and theor.

results for all complexes. In the case of Li*(H,0), the value detd here

is actually the first direct measurement of the bond energy. This value

lies somewhat below the value reported in the HPMS study which was

extrapolated from data for larger clusters. Because the HPMS value has

been used extensively to establish an abs. Li* affinity scale, this discrep-

ancy is discussed in some detail. . . R
C.A.195%, 126, NG :
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ﬂ_ /p K} 128: 299882x Theoretical Study of Microscopic Solvation of
- Y /Lithium in Water Clusters: Neutral and Cationic Li(H,0), (n =
! 1-6 and 8). Hashimoto, Kenro; Kamimoto, Tetsuya (Computer Center,
Tokyo Metropolitan University, Tokyo, Japan 192-03). J. Am. Chem.
Soc. 1998, 120(15), 3560—3570 (Eng), American Chemical Society. The
structure, stability, and electronic state of Li(H;0), (n = 1-6 and 8)
clusters have been investigated by an ab initio MO method, including
electron correlation, and compared with those of their cations. The
/'3 i interior structure where the Li atom is surrounded by four H,0 mols.
/‘:/ & ) in the first shell and more in the second shell is found to be the most
- “  stable for both neutral and cationic n = 4 clusters. The size dependence
V W/ of the vertical ionization potentials of Li(H,0), is in good agreement
with the recent expt. It decreases successively until n = 4 and becomes

/}Zw ‘ nearly const. for n > 4 being close to the bulk limit of vertical detach-
ment energies of (H,0),—. The excess electron is sepd. from Li and

’} ﬂ . distributed outside the first—shell cavity in n = 4 clusters. The electronic

Y state of the clusters changes from a one—center at. state forn < 3toa

two—center ionic state for n 2 4 with a gradual localization of the excess
electron. Dangling hydrogens interacting with the excess electron play
a role as actuators of the surface state.

LA 1998, D, WA
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130: 130188f Structures and stabilities of complexes between |
the atomic oxygen radical anion and hydrides of the first period. '
Knak Jensen, S. J.; Csizmadia, I. G. (Dep. Chem., Aarhus Univ., Aar- !
hus, DK-8000 Den.). THEOCHEM 1998, 455(1), 69—76 (Eng), Elsevier ;
Science B.V.. Quantum mech. ab initio calens. have been used to det. |
stable complexes formed between the at. oxygen radical anion, O-, and | i
the first period hydrides, XH, = LiH, BeH,, BH,, CH,, NH,, 20 and !
HF. The calcns. were pcrformed using second—order Moeller—Plesset !
approxns. with basis sets incorporating polarization and diffuse func- |
tions. In all, 29 stable complexes have been identified. The structures !
of these complexes suggest they should be grouped into six famxhes,'
which may be described in a compact way as: (O-,HXH,-,), (HO-,-|
mn-Z)v (Homn—l)-n (HZ'Omn—Z)-. (omn)—- and (HZO'XI’In—'_’)_- The i
stability of the complexes, as measured by the change in std. free energy !
for the reaction XH, + O- — complex. is for all families a smooth func-
tion of the at. no. of‘(

4\, 730, ,4//9
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Y — pé 129: 250423e Dihydrogen Bonding in Main Group Elements: An
=~ 'ab Initio Study. Kulkarni, Sudhir A. (Department of Chemistry, .
University of Pune, Pune, 411 007 India). J. Phys. Chem. A 1998, '
. 102(39), 7704-7711 (Eng), American Chemical Society. The occurrence :
of dihydrogen bonds in the complexes and dimers of complexes involving )
the main group elements is systematically investigated. The complexes
of LiH, BH,, and AlH; with HF, H,0, and NH, as well as dimers of
‘these complexes are studied using ab initio calens. at the MP2 level.
The complexes having H-H bonding are obsd.; however, in most of the |
cases they are not min. on their PES. The [H,OLiH], has a compact Cy, -
-structure with a large dimerization energy where the H-H bond exhibits '
features of a hydrogen bridge. The H-H bond energy in [BH,HF),, |
/. [BH3H,0],, and [AIH,;H,0], is analogous to the conventional moderate
or weak hydrogenbord—The bonding features of these complexes and !
" their dimers are analyzed using electron d. topog. Thé structures of '
dimers are rationalized using mol. electrostatic potential maps. The
. ) decompn. anal. of interaction energies of dimers reveals the predominance
/M of electrostaticrcqntripugiqq followed by charge transfer and polarization.

LAY '
7 (13) 8
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w 128: 286590a Structure and gas phase stability of complexes

— L..M, where M = Li*, Na*, and Mg?*, and L = H,;0, H,S, SiH, NH,,
¥ and their methyl derivatives. Remko, Milan; Sarissky, Marek
(Department of Pharmaceutical Chemistry, Comenius University, Brat-

‘ —/ [,¥ islava, Slovakia SK-832 32). Chem. Phys. Lett. 1998, 282(3,4), 227—
232 (Eng), Elsevier Science B.V.. Ab initio MO calcns. at the G2

C/Mﬁy * (Gaussian—2) level of theory have been performed in order to det. the
‘structures and gas phase energies of complexes formed by the Lewis

bases NH,, H,0, H,S, SiH,, and their Me derivs. with the cations Li*,

Na-, and Mg?*. Calcd. interaction energies vary as Mg?* >> Li+ > Na-.

The relative basicities of the bases studied depend on both the substitu-

ent and the character of cation. The gas—phase interaction energies

3 far=
JH A2 a8 P e e B 2
A/}% , W /f methods reach the targeted."chem." accuracy.
P ' 3
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F: Lin(OH)n-1 |

P: 3 :
133:271948 Ionization energies of hyperlithiated and
electronically segregated isomers of Lin(OH)n-1 (n=2-5)
clusters. Tanaka, Hiromasa; Yokoyama, Keiichiﬁ
Kudo, Hiroshi Department of Materials Science, Japan
Atomic Energy Research Institute Tokai-mura, j
Ibaraki 319-1195, Japan J. Chem. Phys., 113(5)4
1821-1830 (English) 2000. D. functional theory (DFT):

calcns. at the Becke three parameter hybrid functional
with the Lee-Yang-Parr nonlocal correlation functional:
(B3LYP) /6-311+G(d,p) level are performed to study the
stability and structures of lithium-excess lithium
hydroxide clusters Lin(OH)n-1 (n=2- 5). These smallf
clusters are stable toward the dissocn. to liberate one
lithium atom and each of the clusters has structuralj
isomers differing in the stability. The result ofi
calcns. implies that the most stable isomer of the!




clusters with n=2 and 3 have a "hyperlithiated"
electronic structure, in which the excess electron fully
delocalizes over all of the 1lithium atoms in the’
cluster, while the most stable isomer of the clusters
with n=4 and 5 in which the excess electron localizes on
a specific site has a "segregated" electronic
structure composed of the metallic and ionic parts. !
Vertical ionization energies of the isomers of
these clusters calcd. by ab initio MO theory at the
coupled <cluster - singles and doubles calcn.
including a perturbational est. of the triples :
excitations [CCSD(T)] and second-order perturbation
theory Moller-Plesset (MP2) /6-311+4G(d, p) levels
depend on the structure; e.g., around 5 eV for the
planar isomers, approx. 4.2 eV for the "Li-tail"
isomers with one terminal lithium atom, and 3.5 eV
or less for the other isomers. The structure
dependence of ionization energies reflects a:
feature of the singly occupied MO (SOMO) which
accommodates the excess electron. :

T -
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133:9329m Electron—hydrogen bonds and "OH harmonic fre-
quency shifts in water cluster complexes with a group 1 metal
atom, M(H,0),, (M=Li and Na). Tsurusawa, Takeshi; Iwata, Suehiro

(Institute for Molecular Science, Okazaki, Aichi, Japan 444—8585). oJ.!

Chem. Phys. 2000, 112(13), 5705—-5710 (Eng), American Institute of

Physics. The harmonic wbrutional frequencies for M(H,0), (M=Li apd

&)_are caled. with ab initio methods. Three types of isomers,

Surface, quasivalence and semn-—mternal exhibit the characteristic |

B frequency shifts Avoy. The caled. spectral patterns are related to the
/ . geometric conformations around the localized electron {e} in the cluster.
/] wﬁ i The downward shifts of OH frequencies are strongly correlated with the

lengthening of OH bond distances, as is well known in the hydrogen
ﬂ Q %fﬁ] bonds. The magnitude of the downward shift is as large as that for the !
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hydrogen bond. The correlation of the shifts with the distance between
the center of the electron {e} and the hydrogen atom reveals two types
of interaction schemes. The characteristics of the structural unit OH-
{e}HO in M(H.0), and its OH modes are common with those found in
water anion clusters. The interaction between the localized electron and
OH bonds can be called an electron—hydrogen bond.
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134:287321 Structure and energetics of Lin(OH)n-1(n=2-5) clusters
deduced from photoionization efficiency curves. Tanaka, Hiromasa;
Yokoyama, Keiichi; Kudo, Hiroshi.  Department of Materials Science, Japan
Atomic Energy Rescarch Institute, Tokai-mura, Ibaraki, Japan. J. Chem. Phys.
(2001), 114(1), 152-159. in English.

Tonization efficiency curves (IECs) were measured for Lin(OH)n-1
(n = 2-5) clusters generated by reactions of laser-ablated Li metal with H20
vapor, using photoionization time-of-flight mass spectrometry. The measnured
IECs are well-reproduced with a simulation involving Franck-Condon factors,
enabling to identify the global-min. structure of the clusters predicted in 1 the |
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authors' theor. study [Tanaka [et al.], J. Chem. Phys. 113, 1821(2000)]. Hyper-

lithiated structures (HLS), in which an excess electron is delocalized, are

identified for the cluster with n = 2 and 3, while electron-localized or segregated

structure (ELS) are for those with n = 3-5. Adiabatic ionization energies were

detd. as 4.053 + 0.003 eV for HLS of Li2OH, 3.687 + 0.003 eV for HLS of

Li3(OH)2, 4.133 £ 0.003 eV for ELS of Li3(OH)2, and 3.418 + 0.009 eV for ELS .

of Li4(OH)3. The ionization energy of LiS(OH)4 was detd. as 3.60 + 0.11 eV by i
a linear cxtrapolzmon of IEC. For Li3(OH)2, the energetics of two lo“cst-cncrgy !
1somers is dxscusscd bascd on the obsd abundance ratio.
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