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@9 Vibrational spectroscopy of the HiO,* ion (proton
dihydrate). Hypothesis of 2 force field of generalized valence!
Chemouni, Elie; Fouynier, Michel; Roziere, Jacques; Potier, T
-Jac ugzl_i‘gfé"(l’idb’.‘A?:ides “Miner., Fac. Scii,” Montpellier, Fr:)!
J-"Chim. Phys. Physicochim. Biol. 1970, 67(3), 517-21 (Fr)! —
Spectra of H,Os* and Ds0.* were identified in the cryst. compds.
‘HC104.2H10 ‘and DClO,.2D:0 at '—180°. Assignments are asss
given on the basis of a trans structure with sym. H bonding.
‘Normal coordinate anal. by the Wilson method is made. -Com-""""
‘parison of some of the force consts. for H;O:+ (Bu class vibra-
‘tions) with those of HyO* are made. - The bending vibration oft—-----
‘end OH’s (1680 cfhi?) is strongly coupled with the asyrﬁ.c \g_ta'a-‘

‘tion of-the bridge.___
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mouni Elie, Fournier -Michel Roziére
TACqUES, Poticr Jacqueline, Speciroscopie de
vibrattor—de Tion HsOz+ (diiiydrate du proton). Etude
dans I'hypothése du champ de force de valence généra-
lisé. <J. chim. phys. et phys..chim. biol», 1970, 67, Ne 3,
517—521 (dpauw.; pes. aHrdL) -

Uccacnosanst MK-cnekrpot  noraouenns HCIO4-2H,O
{ (1) u DClO,-2D;0 (II) mpu —I180°" B oGmactin 4C0—
3600 cxu—'. Otnecennc HaGmopasunixcsi MK-cnekrpos mnor-|
.gowennsa I, 11 mpopeaeno ¢ yueroM TOro, 4To  COrJacho
pentresorpaduy. Aanubid (PIKXmy, 1969, 14B377) 1 u 11
uymeior crpyktypy tiina HsO2+ClO4~, T. e. B TB. cocTos-

/10

)21 5200, KoneGarenbhas cnektpocKomusi moHa HsOot |
ANCHAPATHPOBAHHOrO npotona). Mccaenosamye B NpCINO= —
noxXeuwH 06oGuenHoro sanentHoro cuyoporo noas. Che-1

unn B Kpucr. pewerke I, Il npucyreryer auriapaTtiipo-

) -.




_Bannblii  npoton  HsOot (II1) (DsOg* (1V)). B KpiicT. |
‘cocrosiunn I, Il 1MeloT npocTpaHCTBEHHYIO Tpynny Pnria!
" (D21'%) c ueThipbMsi MOJICKYJaMi B 3JieMeHTaploit pcmer-'
ke, HMount. ClOg— 1 111 mnMeloT J0KaJbHYIO  CHMMCTPIIO

C, u C; coors. Hasi H30JHPOBAHHOTO HONA I npeunono-‘
JKEHA CHMM. CTPYKTypa ¢ artomod H B uentpe ciMMmeTpilh
. (tou. rpynna cunmerpunt Cgn). Boiulicsiennt cHOBLIC _xoaq).\
. ofuiero (BaJCHTIOrO CHJIOBOTO M0.11 1301 POBAHHOLO HOHA |
~HI (Bee cnopbic KO3(. B3alMOMCHCTBIs yIva CO CBSI3bIO
nlonarajich papnbiMit Hymo). Buiuncaeno pacnpeaesenne
' MOTeHilNaLION Sueprun st kaacca By wona IT1. HaGa1o-
| naBuwecs: 4aCTOTHl M BLIYHC/AEHHLIC CHJIOBLIE KO3(. lOHa
“TII comocTaBJeHbl ¢ COOTB-LIMMH COMHUHMHAMH S uona[
‘H,O+ (Tou. rpynmna CHMMETPHI Csy). Hed. ko, KoHUe- |
:ppix OH-rpynn viz(By)=1680 ca=Y nona 111 cnabno p3ai-:
' MOJCICTBYET ¢ acHMM. BaJ. Koa.. H-MocTika vir(Bu) ='|
'=1770 ca~! (1420 cu~! pas 1V). A. Anckcaunpos |
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<91476£28CF MO LCGO [linear combinations of gaussian
orbitals] studies on hydrogen bonding. The system (H,O-
HOH.)*. Kraemer, Wolfgang P.; Diercksen, Geerd H. F.
(Max-PlancK=ITSt. PhyS. ASUoOpNysS Muiiich, “Gets)Chien.
Phys. Lett. 1970, 5(8), 463-5 (Eng). The min. energy geometry
of the (H,OHOH.)* system has a linear, symmetric H-bond with

an equil. 0-O distance 2.39 A and a binding cnergy 32.24 kcal//|
» m, mole relative to the systems H;O and H;O* in agreement with

., literature cxptl. value (36 kcal/mole). Parts of the energy
surface of the system were studied within the SCF MO LCGO
framework with a Gaussian basis set to approx. the energy func-
tion. A very flat potential curve of the proton in the H bond

i makes possible a rather large proton shift (~0.3 A) without any

considerable change in energy. By continuous formation and
_|splitting of the system or of longer chain structures of the same
© 7 |type), a proton can miigrate relatively casily through an aq.
scln. This may explain the high proton mobility in such solns.

M“OHJ+ X ~187F 190




10 1133.  MccnepoBanue BOJOPOAHOIT CBA3H mronomi
camocoraacosanibix MO B BHAE JHHEHHBIX KOMOHHAUMIT]
rayccosbix opGutaneii. Cucrema (H,OHOH,)+ Kraeme rl

W W

Wolfjgang P, Diercksen Geerd H. F. SCF MOT™——

LCGO studies on  hydrogen bonding. The system

(H,OHOH,) +. «Chem. Phys. Lett», 1970, 5, Ne 8, 463———

465 (aura.)

Metonom Pyrana B cxKatoMm 6asice H3 rayccoBblX opOH-
taneit (no 11 ¢-umit s-tuna u 7 — p-tuna s atomos O
1t no 6 —s-tina anas H, cxkaTeX 10 5 1 4 COOTBETCTBEHHO
past O u 3 nas H, ¢ nonosHHTeJAbHBIM BKJIOUCHHEM 2 no-
JAspH3amHoHHbIX (-Unit d-THna mas Kaxporo atoma O u
p-tina aas H) mHceaefoBaHO - 3/CKTPOHHOE CTPOCHIE ABYX
reomerphy. Kondurypaumit cucremnt (H2OHOH,)+. Op6u-
TaJbHble 3KCMOHCHTBLI MOJSPH3AHONHBIX (-Uil NpeaBapH-
Tebio onTuMusnposamuch A HoO.  Mumnm. snepriteit

****** O




o6namaer  Kondurypamusi ¢ JHHE{HON  CHMMETpPHUYHOIL
H-cBs13b10 ¢ paBnoBecHsIM paccrostnnem O—O 2,39 A, suep-
riueit cBsasn 32,24 xxaa/moas otnocuteapho H,O+4HzO+

!

(sxcnepny. snaucune 36 wwaa/soav). OTMeueHO, UTO MO-

TCHU. KpHBast s ocymecmnmomcro H-cBs3b LECHTPAaJIbHO-
ro nporoHa oGJjajnaer oucHb cnaGo BbIpAa>KCHHBIM MHHHMY-
MOM, BBHAY YCro BO3MOKHO €ro OTKJIOHCHHC OT IOJIOXKEHHS

‘paBHoBecHsi npumepHo Ha 0,3A Ge3 3aMeTHOro H3MeHeHHst

SHEpTHIL. - ) ~_B. JL. JleGenes
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<1162830 Spectroscopic study of perchloric acid dih’:,r'dmtei [

H;0.*ClO;~. Pavia, Andre C.; Giguere, Paul A. (Centre
Rech. Atom. MO “Univ. Laval, Quebec, Can.). J. Chem.
Phys. 1970, 52(7), 35514 (Eng). The ir and Raman spectra
_of the Hs0:* ion have been obsd. in the cryst. dihydrate of

HCIO, at —180°. Existence of H;O;* ions in that crystal, 1st
y detected by x-ray diffraction, is further confirmed by the ab-
L~ sence of certain characteristic bands of the H;Ot and H.0

species. The spectra are consistent with a centrosym. H,O-II-
T OH_: structure of trans configuration approximating the C point
\ group. In the deuterated compd. the ir spectra indicate the

‘bands of ClO¢~ chvéntéd_identiﬁcation of all the fundamentals
Tof HiOo".

- same structure for the D;O;* jion. Interference from the strong |
ong |
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He 0,

\t

) at 50-4000 cm™!. This confirms the occurrence of the H:.0,*

08203 gy,

-) 81760n Raman and infrared spectroscopic studies of hydro- !
hloric acid dihydrate. Vibrational_spectra of the H:0,t i
Roziere, J.; Potier, J. (Lab. Acides Miner., Univ. Sc1. Tech.
Languedoc, Montpellier, Fr.). J. Mol. Struct. 1972, 13(1), 91—
103 (Fr). Anir and Raman study of cryst. HC1.2H,0 was made ‘

ion and allows the assignment of its fundamental vibrations. A !
comparison with the known spectra of H:0,* salts with different |
anions shows that the formation of external H bonds perturbs the

central short H bond vibrations.

EA 194,417 @



" pepxmocti. Bce st AaHuuie 1CN0Jb30BaNLl AJs Oonpenesne-

p-umit 4acTOTLHI KoseGanuil 1oHa XOPOIUO COrJaacyioTes ¢

|
/@ Ta MaJoHCCICAOBAHHBIX coeHilel il ¢ BOXOPOAHOIl CBA3BIO. |

3 [1140.  TloayammupuyecKoe u3yuenmue BofopoaHoit 8- | 1(} ¥
34 B AMCHAPATHPOBAHHOM HOHE Bogopoaa HsOzt. Ander-
son Georg¢ R;Jiang G ¢orge J. A semiempirical
study of hydrogen bonding in the diaquohydrogen ion,
1,04+, «J. Phys. Chem., 1973, 77, Ne 21, 2560—2563
(anra.) ! S
Ha ochoBe MPEANOMKEHHOI paiiee MOAEH BOJOPOAHON
cpsazn (em. P)K®us, 1973, 11]1278) mocTpoena nOTeHLHANb-
piast TIOBEPXHOCTH 1 PACCUHTAHBl UACTOTLI KoaeGauuit mas |-
JIHCHAPATHPOBANIOrO MPOTOHA JH,OHOH,] +. PaccMaTtpu- |
BACMbIii HOH XOPOLIO H3yHueH SKCICPHMEHTAILHO H KpOMC
TOrO JJf HErO HMEIOTCS 11eIMIHDHY. pacieThl MOTEHU. mo-

Hug TapaMeTpos noteiunanbioft  mosepxuocty HsOzt.
PaccunTanible Ha OCHOBC MOJY3IMIHPHY,' TOTCHUHAMLILIX [\ \
1

pe3yJbTaTaMi neenenosannit UK-cnexkrpon. Haiixeno, uto
nosryuennbe MapaMeTpsl NoTeHLL TI0BCDXHOCTH HC 'CHJLHO
AeHsIoTCsl TNIPH Tepexoae K ApYriM COENHHEeHHAM ¢ BOIO-
poOHOIl CBA3BIO, UTO T03BOJSICT HX TIPHMCHSITL AJAA pacue-

- o = el o obe Mo Dlostemties |

b
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149627y Semiempirical study of hydrogen bonding in the
iaquohydrogen ion, H;0.+. Anderson, George R.; Jiang,
eorge J. (Dep. Chem., Bowdoin Coll., Brunswick, Maine).
-J. Phys. Chem. 1973, 77(21), 2560-3 (Eng). The H.-OHOH,*
ion is a H bonded species of considerable stability and is one for
which both exptl. and theor. data are available. In this study,

H-bonding properties of H;O2* are computed by means of a semi-———
empirical model for linear H bonds reported earlier and the fe-

sults are compared and discussed. Agreement is found to: be
favorable particularly with respect to vibration frequencies.|
_Furthermore, the rgodel potential ener inction contains semi-|
empirical parameters w ich are not found to change appreciably =
from 1 system (reported earlier, HF;~) to another (HsO:%).|
-These results suggest that perhaps the model for H bonding is.
sufficiently general to be applied to other H-bonded species for|
which fewer exptl. data are available. ’ o

etew . '
9

975, 26, 77
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7073m Tunneling in-the proton transfer between two water

molecules.  Flanigan, Marie C.; De la \'ega, Jose R. (Dep.

Chem, Villanova: Univ., Villanova, Pa.). Chem. Phys. Lelt.’

1673, 21(3), 521-4 (Eng). SCF.CNDO calens, were performed

for the species H.0:" at several positions of the intervening proton:

and ‘at interoxygen distances of 2.63,-2.70, and 2.75 A. The

Jﬂ‘c n - encryy profile was fitted to a potential energy function contg. a !
quadratic tern plus.a’ Gaussian.  The eigenvalues and eigen- |

PW vectors were obtained by using the variational method with-the

- eigenfunctions of the parabolic potential as basis set.  The results
indicate that’at 2.65 A the 1op of the barrier is below the Ist.
_energy level and thit'at 2.75 A'the 1st 2 eriergy levels are below,
the top of the barrier with the splitting of the symmetric-anti-
syvmimetric pair of 0.00132 at. units indicating that wnneling
occurs at a frequency of 10M reciprocal sec. s e )

CH 7974 80 ~#R



eTHueCKHe KpHBbie mneperoca nportona. Karwon [HsOq]*.
Meyer Wilfired, Jakubetz Werner, Schus-
ter Peter. Correlation effects on energy curves for
proton transfer. The cation [HsO]*. «Chem.. Phys. Lett.»,
1973, 21, Ne 1, 97—102 (auru.) ‘
Heswmupuueckint vetogom CCIT MO JIKAO 3 pacu: |
pennoy rayccosom Gasuce u_yerogom CCIT MO JIKAO
B sanentnom mpuCmitkennn ITTATT B oboux cayvasx ¢
M yUeTOM KOH(HTYPAUHONHOro B3aHMOACHCTBIS L DACCHHTANLY
NOTEHL. KpHBble Jaf JBHIKCHIST NPOTONAa s CTPYKTYp
Wewlided, [H;O;[F (I) 4 Tunos cuMMeTpmi. OCGHApyiKelo, uTo 3Hep-
W FOTIT. Dapbep A8 CHMMETPHUHOTO MOTeHUHana ¢ 2 Miu-
" mEMyMaMH ouenb uyBCTBHTEJSH K 'yueTy xoppensuni. Tax,
' mpH  PaccTOSIHHH O—0O 2,74 A oun ouewen B 95
7,0 xkxaia/moiab mpH pacueTax 0e€3 1yueTa 1 C YuUeTOM Kop- -
peTALHOHHBIX 3 (eKToB. Hannvie Meroza TITTATT xauect-
BeHHO COrAacyloTcs C HeaMmipuyeckuMir. OTmeueno, uto
¢ /g;,' KOPPeJALHONHbE BKIAIB HIAHBHAYAJbHBIX 3JEKTPOHHBIX.
nap ATs ABHZKCHHSE TpoToHa B | 1 gas xuccouHawiu ol- A
woit cssisir O—H B [HyO]*+ ananornunst. Ilposeneno je-
y ‘/ - maabhoe ofcyiKIeHHe 0GOHX TIpOLEeCCOB. [

H 0 t ‘1 1128.  Bausiuue koppeasiunonubix 3ddextos Ha auep- /jig
5Ya
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Bates J.B., Toth L.H.

vibrational spectra’ of HB_O * 1on in crys -~

2
tanme YH o (c 0 ) + H,0,

"J.Chem, Pny'} ,'lrl"("l 61 N 1, 129 117
: | (amra, }y 2 . v
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Se obg;g Dag, Zundel .Georg.'

50; and other easily polarizable hyd-
rogen bonds in aqueous solutions of
S

H,SO n /1 Physn Chemo" (BRD), 1976
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“Prikl. Spektrosk. 1983, 39(4), 617-21 (Russ). The froqucncic}i‘l;)t.'i
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09: 202777p Calculation of infrarcd spectra of, Hs;0:* and
H3O0: groups. Yukhnevich, G. V.. Kokhanova, E. G. ). Zh

the harmonic vibrations of H3O0z2* and HiO:- ions were caled. ' The
forms of vibrations, the intensitiea of absorption bands and relative|

shifts of these bands caused by partial isotopic substitutions were,
obtained. The calcns. show that, besides the already known bands,
the HsO2* ion absorption and scattering spectra should have bands
neaF 300 ¢ri-! and 700 cm-!, resp. B il

il
99, ¥dY ®



[‘Z " 6B1204. Pacuer HHPAKPACHBLIX CMEKTPOB rpynnupo-

Bok Hs;O0,* m H30,~. IOxmuenuu I, B, KoxaHo-
Ba E. T. «X. npukn cnektpockomuu», 1983, 39, Ne 4,
617—621 (pes. aura.)

BhruicyieHsl 4acTOTH TapMOHHY., KOJ. HOHOB H:sOx+ 1
H30,™, oGpasyowmnxcs B KPHCTa/JIOTHAPATAX H  BOAH.
P-paX CHJIbHBIX K-T 1t ocnopaumit. Haiizenst dopmer stix
KoJeGaHifi, HHTCHCHBHOCTH COOTB-LLIX HM NOJIOC MOrJolle-
HHS I OTHOCHT. CMEIUEHHSI STHX IIOJIOC, BO3HHKAIOLLC npu

.
/ * HaCTHYHOM HeiiTepupoBannn Houos. Pacuer mokasas, uro,
L) KpoMe yxKe OGHapyXeHHBIX mnoJsoc, Hon HsO,* mommen
HMETb B CMEKTpaX MOTJIOUEHHS H PacCesiHHsl NOJIOCH], COOTB.

okoJso. 400 1 700 cm—'. ... -_ _ Pesowme]

0 |
X /98Y, 1§ v6 ®
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/4‘)70 Iayi M * 102: 101009q Theoretical determination of the potential surface

for the system H3;O+e ¢ e H:0 [diaquahydrogen(l +)] at intermediato'
and large intermolecular distances. . Kochunski, E.: (Univ.
Louis-Pasteur, Strasbourg, Fr.). Nouv. J. Chim. 1984, .-8(10),
605-10 (Eng). To obtain a relation for calcg. the potential-ener, i
surface of H:02* [diaquahydrogen(1+) ion], ab-initio cplens. - wit
Gaussian wave functions were done on (a) the total enérgy of Hi0*
[oxonium ion), (b) the intermol. J)utenual (includin[; the dispersion
. ﬁ contribution) between HiO+ and H:0 [water mol.], and (c) the
a’/ [//Lé 0 stabilization energy of H:O2*, with respect to HiO+ + H30, for. 2
A different mol. structures of HsO2*. e s
racnem

homery.
VWi e
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/q.%_ Q& 100: 109356e STF-LCGO calcu!stions of the nonrigid structure]

of dioxonium icv A basis for & structural analysis of H;0:+ in
crystals. Dotier, A.; Leclercq, - M.; Allavena, M. (Lab. Acides
Miner., USTL, 31050 Montpellier, £'r.). J. Phys. Chem. 1984, 88(6),
1125-30 (kng). The structure of the HsO2* cati.. was detd. by ab
initio LCAO-SCF calcns. using as basis set functions (11s,7p) and
(4s) on O and H, resp., sugmented by d and p polarization functions,
A minimization of the total energy was performed with respect to the
3 angular coordinates and to the 0..0 distance followed by a full
optimization using the gradient inethod. As expected from exptl.
()m ” o data, the 3027 system has a rather flexible structure whose
/Lé[ symmetry vements recuce to a C: axis. Terminal H:O mols. may
execute larpe-amplitude motions of rotation and oscillation around
the 0...0 direction at room temp. These results bring some support
to the interpretation of the spatial arrangemers: of both H.0 mols. in
‘the vicinity of the central proto:: as depending essentially on the
direction of their lone peirs, and to a possible bending of the H
bridge (-OHO = 178°). Ti.. wariu.s structures of HsO.* exhibited in
solid medium are in the range of th e predicted structures.

©.A-/98Y, 100, 5 1Y
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16 B1116.  Heamnupuueckuii pacyer TEPMOXHMHYECKHX|
JIaHHbIX AJs razogasHoro knactepooGpasosanus HiO++-
|+ H,0=H;0,*+. Ab initio calculation of the thermoche-
mical data on the H;O++H,O0=H;0.+ gas-phase cluste-
ring. -Yamabe Shinichi, Minato Tsutomuy,
Hirao Kimihiko. «J. Chem. Phys.», 1984, 80, Ne 4,
1576—I1578 (aura) -

Heammupuyecknm merogom CCIT MO JIKAO B pasmm-
'HEIX 6a3HCaX C HCNOJNb30BAaHHEM CTaHd. YDP-HHI CTATHCTH

4YeCKOH TepMOAHHAMHKH oUeHeHnl AH® u AS° nng  raso-
dasnoir peamﬂ_ﬁiﬁ*ﬁmﬂﬁmﬂmﬂ-
HOH KOPPETALNH YUTCH METOAOM  KOHQHTYpall. aaan.\aoff
aeiicreust (KB). Bce reoMeTpHu.  mapaMeTpH ONTHMH3H-Y
poBaHn. MwuuuM. 6asnc OCT-3 TP cyuecrsenno mepe-
ouennBaer AH® u AS°, XOTs M NPHBOAHT X TIPaBHJIBHON
reomerpir Hona HyO+. Basuce, \ionomuennsie nonnpur-{
3al. ¢-uuamy, mpusosaT K AH® u AS°, OpaBHHMBIM ¢ mx ¢
SKClepHM.  3Havenustmu.  Koppeasu.  Bxaag  papen!
~3 kKan/Monb, BKnay SHEPrHM HYJ. KOJA. M T-DHHX 3¢-

NG




¢dexroB MeHee 3naunTened. Huanyuume suauvenmus tepmo->
‘XHM. JaHHBIX, TIOJYYeHHBIE  AJs HCCACLOBAHHON P-IHH, |
‘paBHbl: AH°=—35,5 kxaa/moap, AS°=—288 3. e,
AG=—26,9 xxaa/mom, (T=298,15 K). M. H. Cenuens

e
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4 B1269. Bausinhe MeXaHHYECKOil M 3JIEKTPOONTHue-
CKOIl aHrapMOHHYHOCTH HA KoJeOaTelbHble CNEKTPbI HOHOB.!
IOxuesnu I B, Tapaxaunosa E. T. «Ilpumencuue
Kose6ar. CHEKTPOB K HCCJEN. HCOPraH. H KOOpAHHAL. CO-|
eami. 10 Bceec. nayu, coseut: Te3, moka». B. M. 1985, 12

[Iposefen ananu3 psiga cucteMm c cuablpiMu H-cassir
AN TIPOSIBJICHHSL B HX.KOJEGAT.: CNEKTPax aHrapMOHHY. CO-
crapasioleii. Paccuntann xoneGat. crektpet nonon HsOpt

ﬁp Wm w H;O,~. PesynnTaThl pacucToB NOKa3ajH, uTO aHrapMmo-
s i3y xoneGaniii 3THX HOHOB BCJHK, YTO NPHBOAHT K H3-
w /M\ MeHCHHIO PAAA HMX uacToT Ha Accatki %. B To e Bpe-

/7 - Msi oOllas KapTHHA CNCKTPAa OCTACTCS HEH3MCHHOIL !

CMM/M{ @/"7 ot & . W pe?zonei
X-1986, 19wy @



10 185. Pacyer  kose6GaTenbHbIX CNEKTPOB  HOHOB
H;0,+ u H;O,~ B anrapmonuveckom npuOanxennu, Cal-
‘Tulation ol vibrational spectra of HsO,+ and H;O,— ions
in anharmonic approximation. Yukhneviech G. V.
Kokhanova E. G, Pavlyuchko A. I, Vol-
kov V. V. «J. Mol. Struct.», 1985, 122, Ne 1-2, Suppl.:
«Theochem», 1985, 23, Ne 1-2, 1—13 (anra.)

[Monysmnupuueckum merogom IIITAIT sbimosnHen pacuer
KBAaAPaTHUHBIX, KyGHYCCKHX H KBapTHUHBIX CHJIOBHIX KO3¢.

WWM H MepBbIX H BTOPHIX HYaCTHBIX MPOH3BOAHLIX AHMOJBHOTO
MOMEHTa IO BHYTPEHHHM KoJeGaTeJbHBIM KOOPAHHATAM

w/[/c/g - Ansi Bopopoxubix MocthkoB. O...H...O B monax HsOn*+ !
1 H3O;~. M3 nosnyyeHHBIX BeJHYHH CHIOBHIX KO3(. M anex-{

TPOONTHY. NMApaMeTPOB BHYHCJIEHB YACTOTHl H HHTEHCHBHO-!

3 cti MK-noaoc -norJiouiennust 3THX HOHOB. PesyabTaTH pac-

‘ueTa COrJacyloTcst ¢ JKCmepHM. AaHHbIMH. OTMeueHo, yrto

Ha0Ji0aeMoe CHHIKEHHEe YacTOThl BaJeHTHOro KoseGaHus
OH-cBs3u npu oGpasosanun H-cBsisu cBsizano co cHike-

HHEM BeJHUYHHBI BaJICHTHOH CHJIOBOIl MOCTOsIHHOM Fy;, no-
JNOXKHTEJAbHBIT KO3¢d. B3aumomeiicTBus Fjp He Haer 3amer-

- _Woro_skjapa B wacrory. - M. P. Anmes

3/ on- 27360 1988
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18 B1252. Pacuer Kone6aTeJbHBIX CMEKTPOB HOHOB!
HsO0,+ u H;0,— B 'anrapmonnuyeckom mnpubaukenuu. Cal-
Tutation ol vibrational spectra of HsO.* and H,O.~ ions
in anharmonic approximation.  Yukhnevich G. V,
Kokhanova E. G, Pavlyuchko A. I, Vol-
kov V. V. «J. Mol. Struct.», 1985, 122, Ne 1—2, Suppl.:
«Theochem», 23, Ne 1—2, 1—13 (anuru.)

Merogom ITIIIIT paccunTanbl noTeHUHAJIbHBIE NOBEPXHO-
ctu (ITIT) O...H...O MocTHKOBHIX cBsizeil B HoHax H;O,t

(I) u HsO,~ (II), KOHTYpH K-PHIX CBHIETEJbLCTBOBAJH
ZW/% O MOYTH HAeaJbHOl CHMMETDHH HOHOB H CHJIBHOM mO-
. JIOXKHT. AHHaMH4. B3auMmojeiictuii  cpaseit O...H. Ha
MWM, ocose annpokcHMauun IIIT psimom Teiiiopa 4-it crenenu
BBIYHCJICHB CHJIOBble KOHCTaHTHI CBsi3eil, OLEHEHBl CHJIOBHIE

/ 4 1,

KOHCTaHTBl H KO3(}. 3J1. aHrapMOHHYHOCTH YIJIOB, COCEIHHX
K H-cBsazam. Cnektpsl ‘I, II paccunrtannble ¢ yuetoM Mex!
H_3JI. aHapMOHHYHOCTEH, XOPOILUO COTJIACYIOTCS C KCNEepHM.
[Mornowenne nuxe 3300 cm~! oTHeceno K oGepToHam K
cocTaBHBIM yactoTaM. HauGosee HHTEHCHBHBlE NOJNOCH B
G xapaxktepuoit ans I, Il 06a. (~1000 cM—!) pacnonoxens
X‘ / J/gj; /g /\/ /gs N0C/Ie10BATENBHOCTH Vg >V as‘>f"1'_ H !

- T Tt
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1 103: 44955q Calculation of vibrational spectra of HsOz* and
H;O: lons in anharmonic approximation. Yukhnevich, G. V,;
Kokhanova, E. G.; Pavlyuchko, A. I; Yolkov, V. V. (N.S. Kurnakov|
Inst Gen. Inorg. Chem., 117071 Moscow, USSR). THEQCHEM)
. © 1985, 23(1-2), 1-13 (Eng). The potential surfaces of 2-dimensional!

221 0..H..0 bridges were caled. by the CNDO method for HsO.t and

M . fﬂ%l/” HiOs ions with a modified” potential of the at.-frameworks,
- . Approximating tho surfaces by a 4th power Taylor sories, the force,
: /w L;/}/ : arameters up to the 4th order were computed for the bonds formingi

ﬁLaL . ) Yl bridges. 'I'he forco consts.’and the elec. anharmonicity coeffs, of
. ) the angles adjacent to }l.bonds_ were estd.  Vibrational absorption

0] o 'S spectra caled. for isolated ions with due regard to the elec. and mech.!

L ) anharmonicity are in good ngreement with the exptl. data: e |

. A-198S, 103,n6 e

Ay |
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11 73. Heamnupuueckoe HccaefoBanne Kojebaredb-
HBIX cnekTpos runpatos nonos H+ (H,0), u H* (H,0),. An
ab-initio study of the vibrational spectra of the ion hyd-
rates H+(H,0), and H+(H:0);. Williams G. R. J.
«J. Mol. Struct. Theochem.», 1986, 138, Ne 3—4, 333—
‘340 (awra.) - . )

Hesmnuptiuecknm Merogom CCIT MO JIKAO B Gasuce
4-3IT® paccuyutana paBHOBecHas reoMeTpHs H Koseba-
TenbHbBle YacTOTH (B rapMOHHY, NPHOIHKCHHH) HOHOB
HsO,+ (I) u H;O3* . (II). IlonyueHnble pe3ysabTaThl COMO-
cTaBleHH C JAHHBIMH  NPOBEACHHBIX  ‘paHee  PacyeroB
(H,0), (IH). ITokasano, 4to HauGOJCEC BHIFOZHBIMH $B-
astores crpyktypst H+ (H:0), ans 1 u HsO+ (H:0), nas

"I1 cummerpint Dog u Cop cooTBeTcTBEeHHO. HMaentnbuuupo-

BaH psj obwux KomeGaTenbHbIX MOA.. OCHOBHBIC pa3HuNA
B KoseGaTeJbHBIX YaCTOTaX CBA3aHBl € HAJHYHEM MOCTH-|
koBbix atomoB. Jast 1 u Il yBequueHHe HOHHOCTH cBsidefi
u ynpounedne moctuka O—H—O B cpaswennu ¢ Il npo-!
SIBJSIeTCS B yBeNHUYEHHH KoJeOaTeJbHRIX 4acTOT, !

_B. JI. JleGenes,
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105: 85520d An ab-initio ‘study of the vibrational spectra of

the ion hydrates (protonated dimer ‘and trimer of water).

Williams, G. R. J. (Electron. Res. Lab., Def. Sci. Technol. Orgun.,!

‘Adelaide, 5001 Australia). THEOCHEM 1986, 31(3-4), 333-40

(Eng). The vibrational-sgectm of the ions HsO2* and H703* were

caled. using ab initio MO theory in the harmonic approxn. - The'

calcns. indicate that the structures of the two ions are best|

represented as H+(H:0); and H3;0+(H:0)z, resp. The vibrational!

, n . p% frequencies of the two ion hydrates are analyzed in terms of their|
w /L[[ [///,é/\,/ﬂ: resp. structures and compared with the previously reported vibrational
A 7)w trum of the neutral water dimer. The general IR .nbsorption‘
/. characteristics of the two ion hydrate clusters and those of the

/ / neutral (H20): cluster are discussed. ) A |

B 4 (70
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;~109: 237482r Internal rotation’in''the’

‘diaquahydrogen(l+)
(Hs03+) -jon: .. a ‘quaslelastic noutron. scattering. study ' of
lz-tunﬁswphouphoric :acid: hoxahydrate. - Pressman, Helen.'A.;
Slade, Robert C. T.. (Dep. Chem., Univ.  Exeter, Exeter, UK EX4
4QD). = Chem.. Phys. Lett.. 1988, “151(4~5), 354-61 .. (Eng).
Variable_ temp." quasielastic neutron scattering studies' are used to
investigate motions.in' 12-tungstophosphoric -acid: hexahydrate
(HsPW1204.6H20)." A two-fold reorientation (180°.flip) of "terminal
waters” . .within - centrosym.. HsO2*. ions has been. identified and the
results of ‘a ‘previous NMR study veinterpreted. -The : ectivaticn
energy and Arrhenius prefactor for,the reorientation are 14 kJ mol-1!
and-6.X:101.8, resp, v/, » 1 Ui e s e N

0. A 1988, 09, V46
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/ 111: 66864b IR spectruin of diaquahydrogen (11:02*) ion in:

acid solutions., Maiorov, V. D.; Librovich, N. B. (Inst. Khim. Fiz.!

im. Semenova, Moscow, USSR). Izv. Akad. Nauk SSSR, Ser. Khim.'

. 1289, (4, 967-8 (Russ). IR spectrum of HsO2* ion veas obtained by:

subtracting the overlapping bands from the attenuated total internall

reflection IR spectra of an aq. soln. of MeSOsll. A broad absorption’

[K band was found with the max. at ~2350 cm-! that was not attributed:
to HsO:2* befare.. !

- ©
c.A./989 111, w8
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‘the incoherent inelastic neutron scattering spectra of three inorg.

Uy

111: 140949b Tncoherent inelastic neutron scattering studles
of proton conducting materials trivalcut metal acid sulfate
hydretes.  Part 1. The vibrational spectrum of dihydrated
proton (Hs()z"f. Jones, Deborah J.; Roziere, Jacques; ~ Penfald,
Jeflrey;  Tomkinson John (Lub, Acides Miner,, Univ. Sci." Tech,
Lunzucdoc, 44060 Montpellier, Fr.), . Aol. Struct. 1989, 195,
283-91 (Eng). To clarity certain aspeets concerning the assignment
of bands in the vibrational spectrum of the dihydrated proton HsO:+,

compds. contg. this ion were recorded. The spectrum of HC104.2H,0,
obtained at 77 K, unambiguously reflects one type of ordered H:Qa+
ion, and contains no contribution from the counterion.- Those of the
layer structured proton conductors HFe(SO4)2.4H:0 and HIn(S04)2.4H-0,
recorded at 20 K, are consistent with the presence of ‘Hs;02* as the
only mobile protonic species. The-spectra were fully assigned in
terms of vibrations, librations, and translations of HcOo+.  ~
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114: 215012p Study of the geometrical configuration, internal

rctotion and the proton transfer process fer dinquahaydrogen(1+4-)

(I1:02%). Zhu, Zhixian; Ming, Yeqiang; Wang, Demin (Dep. Tech.

Phys., Beijing Univ., Ieijing, Peop. Rep. China). Jisuanji Yu

Yirgvong ITuaxue 1950,  7(4), 308-14 (Ch). The geometrical

;:G:Lﬁifumlion (;I HDL()z‘ i3 optimizod’l}‘)y ulsin;: the STO-3G basis sets.

, JIt belongs to the Do point group. The length of the H bond is 2.2

W/{,W“’iz) A. The caled. results show H:Oz* can rotate freely around the I?X

! bond &nd its barrier of rotation i3 0.404 kecal/mol, and the dipole

[&W7 motaent and charge distribution on each etom are inveriable. The

( proton transfer proccss on the H Lond has no influence on the
geometrical configuration of the system. :

. ,

e N.199 1Y, v 24
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115: 1205418 Structurc exd propertics of diaquahydrogen(l4-):
H302*). Pecters, D.; Leroy, G. (Leb. Chim. Quantique, Univ.!
athol. Louvain, B1348 Louvain-la-Neuve, Belg.). J. Chim. Phys.:
Phys.-Chim. Biol. 1991, 88(4), 411-20 (Eng%. An anal. of the
Hs02*+ system was perfoermed using a quantum-chem. approach.,
Optimized geometries were obtained from more and more elaborate!

[’//2, L[ m’(’ basis sets as SCF a3 well &s post-SCF (MP2 and CI) levels of|
/ /ﬁophisticntion. While the system's symmetry is C, near the!

, ) Hartree-Fock limit, it becomes C2 once correlation is introduced. A!
,’/éz %W vibrational anal. of this structure is further realized at MP2 level.!
The latter combined to a full MP4 calen. performed with the best!

basis set allows to obtain some thermodn. insight to the formation' -
- reaction. . :

c.A-199i, 115, ¥ /%
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4 1347 OEIL CoGcTeennble KoneGanus Hona HsOot
/ Tapakanosa E. T., IOxuenu T. B.; Pen. K. npukim.

cnekTpockonnu.— Muuck, 1991.— 13 c.: ua— Bubaunorp.:
16 uasp.— Pyc.— Jen. 8 BUHHUTH 03.01.91, Ne 49—
B91

Paccuntal cnekTp HoHa ﬁgOﬁ c yudeToM JliHamuue-

CKOro H 3JEKTPOONTHY. anrdpMomudma konebanuit. ITony-

yeHHble Pe3yJbTaThl COrJIacyloTcsi ¢ H3BECTHBIMH SKCMEPHM.

‘nanubiMH. Ha ocHoBanHH NpPOBEJEHHOro pacyera JaHa

HHTepnperaunst KojeGatenbHplx mojsoc Houa HsOt B

cnekTpax Heynpyroro paccesinus Hefitpoto n HK-norao-

Va” - wennst. Tloka3aHo, 4TO OCHOBHOIT MNPHYHHO{T BO3HHKHOBE-
Hisl HenpepubiBHOTO MNOIJIOWEHHsT B cnekTpe HoHa HsOpt!

SIBNISIETCA JEKTPOONTHY, AHFAPMOHH3M KOJeGaHHil CHMMeT-|
PHYHOIT BOAOPOAHOIT CBS3M. o Astopedepar|

b, /99, vY %
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116: 94334a Nature of the high-inteasity bands of combication
~vibrations of (A_H..A)* complexes. Yikhnevich. G. V.o Tamtkanova
E G. (Inst. Obshch. Neorg. Khim. im. jfurnakeva, Moescow. USSR).
Dokl Akod. Nouk SSSR 1991, 3208 113141 [Chem.]  (Russ))
The continuous absorpticnein_the IR sectra of a bisolvated pm:qnl

(A..H..A) is due to a high no. of {jtense bards of comtimtica

vibrations and overtones found in ide region J30Q-1000 ¢m-i,

Approx. 95% of the total absorpt/on in the O..H..O bridge,

combination-vibraticn bands can be atiributed to the eleczrocptical;

[p . anharmonism of vibrations. The ceicns. of the frequencies and!
L

intensitics of the bands of fundamdntal vibrations, combination!

vibrations with the total quantum no. %, and cvertores up to tha 3th|
order were performed for HsO:e, D:0:r (MeOHI:H®, HiO: D3O+,
and (MeO):H- complexes. : _ )

@&ﬁfﬂf} /%&",';93 0
o4 1550 16 0 1@ (O 0K 00ty
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115: 67216y An initio study on the effect of attaching a!
hydrogen molecule to the diaquahydrogen(l+) ((HsO:)*) ion.|
Bosch, Enric; Moreno, Miquel: Lluch, Jose M. (Dep. Quim., Univ.
Auton. Barcelona, Bellaterra, Spain 05193). J. Chem. Fhys, 1992,
97(9), 6469-71 (Eng). Ab-initio energy calens. (usirg the Moeller~Plesset
perturbation theory up to fourth order with the 6-31G(D, P) basis
set) were done for the H:O:* ion with and without a hydrogen mol.
attached to it. In agreement with exptl. results, a Cz structure, which |
gives rise to only two high O-H stretching frequencies, was predicted
to be the only min. of the isolated ion; whereas when Hs was presert,
again only one min. was found which can be roughly assizmed to be
of the C—type structure. This structure wss predicted to have four |

- active O-H stretching frequencies, again in agreement with the exptl.
i

C-A /993, /8, »& |

spectrum.
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120: 628270 Stopwino solvation onthalples of protonated water,
clustors: collinlon-induced dissocintlon as an alternative to.
equilibriam studios. Dallepkn, N, F.; Honma, Kenji;y Arnen roul.'
B, (Dep. Chem,, Univ. Utah, Salt Lake City, Ul 84112 USA). J,
Am. Chem, Soc, 1993, 116(25), 12126-31 (Eng). Abs, reaction cross
wections for interactior of HaO*(H20).(x = 1-0) with xenon are detd.
from thermal energies of 20 eV (CM) by using guided ion beam masa|
apcctromct?. In all cdées, the primary product is endothermic
collision induced dissocn. (CID) to lose one water mol. At higher
encrgies, addnl. water mols. are lost successively, indicating that
evapn. is the primnr{)pnthwny for dissocn> 'I‘helt)ropcr interpretation
of the primary CID thresholds is considered in dctail and the
adjustment of these valucs to enthalpics at std. conditions is
discussed. When the effects' of multiple jon-mol. gollisions, internal
energy of the clusters, and dissocn. lifctimes are properly accounted
for, the following bond dissocn. energies (in eV) are detd.: Do[H30+-H:0]
= 1.35 £ 0.06, Do]Hs02*-H20] = 0.86 % 0.06, Do|H10a*-H:0] = 0.71
% 0.06, Do[Hy04*-Hz0] = 0:52 & 0.06, and Do[H110s*~H:0] = 0.51 %
0.08. These resulta are in vcrr«good agreement with enthalpies of
solvation detd. by c(luil.. methods. o

41994, /20, v 6
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121: 213553m The protonated water dimer: extensive theoretical!

studies of Hs02*. Xie, Yaoming; Remington, Richard B.; Schaefer,

Henry F., IIl. (Cent. Computational Quantum Chem., Univ. Georgia,

Athens, GA 30602 USA). J. Chem. Phys. 1994, 101(6), 4878-84

(Eng). Ab initio quantum mech. methods have been applied to the

HsO2*+ system, for which expts. are beginning to appear. These'

methods include basis sets ug to triple-{ plus double polarization'

M plus f functions (TZ2Pf) and levels of correlation up to coupled
M - cluster including single, double, and perturbatively treated connected

4 g triple excitations [CCSD(T)]. The potential energy hypersurface is'

7| ﬂ%@/ﬂ & very flat and is sensitive to the level of theory. At the highest level
) ve : .

of theory the global min. is the structure with C2 symmetry, but the

. transition state with C, symmetry is only. 0.4 kcal/mol higher in'

7'_ D energy. Some low energy excursions into Ci symmetry are carefully!

ﬁ 54 2 examd. The theor. dissocn. energy for the H3O+-H20 system is
predicted to be 33.4 kcal/mol, and is in %ood agreement with exptl.

measurements. The harmonic vibrational levels are reported. |

1

C.A-199Y, 13, W18
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120: 230213x Vibration-rotation spectroscopy of the hydrntodl
hydronium ions HsO:* and HsO«*. Yeh, L. I; Lec, Y. T, ~
Hougen, J."T. (Dep. Chem., Univ. California, Berkeley, CA 94720 k
USA). J. Mol. Spectrosc. 1994, 164(2), 473-88 (Eng). High-resoln. ! Q
vibration-rotation spectra in the OH antisym. stretching region nesr |
3700 cm-t are reported for HeO2* and HoOe*. Tho clusters aro xg
produced in a corona discharge ion source, cooled by supcrsonic!
expansion, mass-selected, and trapped in an radiofrequency octopole: |
ion trap. Spectroscopic interrogation using a 2-color laser scheme
leads to rovibrational excitation of the trapped ions followed by
preferential multiphoton dissocn. of the vibrationally excited ions
and detection of the resultant fragment ions. More lines appear ini-
the partially resolved vibration-rotation spectruni of HsO2* then can
be explained if the mol. is rigid, nndJ)rcsumubly these addn!. lines
arise from tunneling splittings caused by large-amplitude internsl
motions in this ion. Despite the low signal-to~noise ratio, all the|
obsd. spectral features can be grouped into roughly 12 R branches'
with a line spacing only 14% less than the B + C value calcd. from
the ab initio structure. Theor. exrccwd splitting patterns were caled.
using a formalism developed earlier for tunneling motions in N2Hy,
since HiIN-NH2 and H:0-H+-OH: are ‘group-theor. similar if the
central H+ of the ion is located sym. between the 2 H20 mois. The!
12 branches represent the overlapping of 6 tunneling-split components!
for the in-phase and 6 for the out-of-phase OH antisym. stretching|
vitrations expected in this region, but the low signal-to-noise ratio'
in the prescnt measurements prevented unambiguous comparison of]|
theory and expt. ) i
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.. 122: 274518w Ab Initio Calculations of Protium/Deéuterium

Fractionation Factors in O;Hs* Clusters. Edison, Arthur S.;

Markley, John L.; Weinhold, Frank (Department of Biochemistry,

University of Wisconsin, Madison, WI 53706 USA). J. Phys. Chem.

1995, 99(20), 8013-16 (Eng). Fractionation factors have been calcd.

for the H/D isotopic equil. reactions of OsHs+ clusters. The calens.

used ab initio geometries and force consts. to evaluate the reduced

isotopic partition functions for each isotopic species. We find good

o8/ agreement with exptl. gas-ghase measurements [Graul, S. T.;

Vi / v 0 Beickhous, M. D Snuive B jegsurements Soc., 1990, 112,

144 631-639] at higher levels of Hartree-Fock theory. By contrast,

,74 M:) Moeller-Plesset second order perturbation theory (MP2) yielded

g somewhat poorer agreement- with expt., presumably because the

it ha t- with presumably b

/) 7 7 caled. hydrogen bond distances are underestimated at this level.

Al <L
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/% & 124:17696h Potential energy surfaces and vibrational spectra\

of H,0,* and larger hydrated proton complexes. Ojamae, Lars;

Shavitt, Isaiah; Singer, Sherwin J. (Dep. of Chemistry, The Ohio State

Univ., Columbus, OH 43210 USA). Int. J. Quantum Chem., Quantum

Chem. Symp. 1995, 2%Atomic, Molecular, and Condensed Matter Theory

and Computational Methods, Proceedings of the International Sympo-

sium, 1995), 657-68 (Eng). Calcns. are presented of the structure, bind-

[; 4 I{:/ ﬁ ing energetics, potential energy surfaces, and vibrational spectra of
/ H,0,*. The 15-dimensional potential energy surface for the 7 nuclei in

é" m ﬂ[; W W the ionic complex was computed by pointwise ab initio Moeller-Plesset
_/ 2nd-order perturbation (MP2) calens., using the correlation—consistent

. . ~ pVTZ basis set augmented with diffuse basis functions on O. The

(A W potential energy surface for the proton-transfer mechanism was studied,

5 and the effects of surrounding H,O mols. on the proton-transfer potential
/@M energy curve was studied. D. functional calcns. for the proton transfer
- potential surface are compared to the MP2 results. Geometry—optimized

_ structures, binding energies, and harmonic vibrational spectra of Hs02*

and HgO,* are presented. The energy-min. structure of H;s0,* using

the augmented pVTZ basis set is of C; symmetry, whereas for HO,*,

| ¢. 1996, 1LY, v '




using the TZ2P basis set, it is of C, symmetry. The H-bonded OH
stretching harmonic frequency of Hy0,+ is low, 913 cm-1, whereas for
Hy0,¢ it is 2927 cm=1. The subspace spanned by the H-bonded OH
distance and the 0-0 distance were used in 1- and 2-dimensional cal-
as. of the anharmonic vibrational spectrum using collocation methods, .
The coupling of the OH stretch with the 0-O vibration causes a red shift |
and the anharmonicity a blueshift of the OH frequency: the resulting :
fundamental frequency of the H-bonded OH vibration is 1275 c¢m=-1, "
Zero-point energies of the proton vibration and pathways for exchange
of protons within H;0,* are discussed. *". ‘
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123: 18324b Comment on *The protonated water dimer: Extensive/

theoretical studies of H;O3+".
Structure Div., Bristol-Myers Squibb

i, Andrew T. (Macromolec.|
ceut. Res. Inst.

Princeton, NJ 08543-4000 USA). J. Chem. Phys
7761 (Eng). A polemic is given on the work of Y.
1994, 101, 4878) concerning correlated calcns. of the d

of the protonated water dimer.
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127: 86388h CASSCF/CASPT2 Studies of the Lowest States of|
HsO;*. Klein, Stephane; Kochanski, Elise; Strich, Alain; Sadlej, An-
drzej J. (Laboratoire de Chimie Theorique et Laboratoire de Chimie
Quantique Federation de Chimie, Universite Louis Pasteur, 67008 Stras-
bourg, Fr.). J. Phys. Chem. A 1997, 101(26), 4799—-4806 (Eng), American
Chemical Society. CASSCF und CASPT2 calcns. have been performed
on the ground and two lowest singlet and triplet excited states of the
protonated dihydrate. Two subsystems can be identified in the excited
states: an excited water mol. and a ground state oxonium ion. The elec.
properties have been computed (dipole moment and dipole polarizabili-
ties). The dipole polarizabilities are very large in the excited states of
the complex (up to 500 au for the largest component). This can be due
to the presence of nearly degenerate higher excited states or to an easy
proton/hydrogen transfer process. The excitation energies, around 8 eV
for both states, show that the photodissocn. of H;0,* is probably pos-
sible in the atm. The stabilization energy of the excited states with
respect to the isolated subsystems is about 5-6 kecal/mol, including the
relaxation contribution. L . I
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129: 8817z The protonated water dimer: Brueckner methods!

remove the spurious C, symmetry minimum. Valeev, Edward F.;

Schaefer, Henry F., IIl (Department of Chemistry, Center for Computa-

tional Quantum Chemistry, The University of Georgia, Athens, GA

30602-2556 USA). J. Chem. Phys. 1998, 108(17), 7197-7201 (Eng),

American Institute of Physics. The H40,* system has been studied us-

ing a variety of coupled cluster methods based on a Brueckner ref.

determinant with levels of correlation up to double and perturbatively

—, treated connected triple excitations [B—=CCD(T)]. Basis :ets as large as

i 5 [l M the triple=¢ plus double polarization basis augmented with f functions
// ),(,0 ' W on oxygen and d functions on hydrogen [TZ2P(£d)] were used. Harmonic
vibrational frequencies were also predicted. In contrast with previous

[5/? Yy -r;l high~level ab initio studies, a stationary point of C, symmetry was not
7 y /«/ / found. An absence of imaginary vibrational frequencies at all levels of

I, -
5

theory for the stationary point of C, Symmetry proves it to be the global

?[ ) c”] a lé,{(/i min., lying only ~0.4 kcal/mol lower in energy than the transition state

of C, symmetry.

LA 179, {_oy’ s
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F: H502+
P: 3

132:2 i
CI?UXTp Density-functional study of the hydrogen-bonded
water cluster Kim, Yong-Hoon; Lee, In-Ho; Martin,
Richard M. Department of Physics, University of
Illinois Urbana, IL 61801, USA AIP Conf. Proc.,
Volume Date 1999, 501(Stochastic Dynamics and Pattern
Formation in Biological and Complex Systems), 366-372
(English) 2000 We study the H502+ mol. as a basic unit
of the proton transfer in hydrogen-bonded water networks
e ; - SRl 5 o - i

C. A X800, 134



in d.-functional theory (DFT) scheme using finite-
difference pseudopotential method. The comparison of
dissocn. ene obtained from the local-d. approxn. (LDA)

and the generalized-gradient ap (GGA) with exptl. !

results and other accurate quantum chem. calcns. shows
(1) the GGA in DFT is a reliable scheme for this system,
and (2) we can o the effect of including higher

correlation by using the GGA over the LDA. also address !
the tech. issue of implementing the GGA exchange-

correlation potential in the real space.
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F: H502+ 9@
P: 3 7457. u/
132:200475 Electronic spectra of the symmetric|
and asymmetric dihydronium cations. Muguet,

Francis F. Laboratoire de Mathematiques
Appliquees (L.M.A), E.N.S.Techniques Avancees l

Paris 75739, Fr. Internet J. Chem., 2,
No pp. Given, Article 25 (English) 1999

H502+ 1is a chem. structure of fundamental
importance to understand proton transfer in H20. Inl
the ground electronic state, ab in methods predict:
very little energy difference between a C2 sy‘m.l\
geometry a Cs geometry where the proton is located in{
an asym. fashion between the atoms. At the C2 sym. |

©
C. R 2808, (32



geometry, electronic excitation spectra (energies
oscillator strengths) were computed with MCSCF/RPA,
HF/RPA and MS2/SOPPA methods. At the Cs asym.
geometry, electronic excitation spectra were computed
with HF/RPA and MP2/SOPPA methods. Comparison of
the electronic excitation spectra, at these 2:
geometries, shows quite remarkable differe and tends
to demonstrate that the wavefunctions at the proton-
sym. and as geometries are not similar, despite a
small geometrical distortion betwee them.

electronic spectra sym asym dihydronium
cation .



F: H502+
P: 3
131:314377 Hydrogen bonding and the protonated water
dimer. Testa, A. C. Department of Chemistry, St.
John's University Jamaica, NY 11439, usa
Spectrosc. Lett., 32(5), 819-828 (English) 1999
A semiempirical AM1 study of hydrogen bonding |
and protonation in water h been carried out to
illustrate the two different O-H vibrational frequenc
present in the protonated water dimer, H502+. Using the

MOPAC quantum me program, it is shown that the optimized

geometry for this species is C2h, an O-H bond distance

of 1.20 A, and the fifteen normal frequencies have b{. .~
detd. Results predict the two O-H vibrational!’

frequencies at 553 and 330 with the former being the H-
bond stretching mode. A grid calcn. illustra how the
potential energy surface of water varies with the H-O-H

7555

‘angle and H bond distance is also presented.
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