


LU
PAD
Ltz

Ve 1048 12

gc'rqvist Agglf

KT 2
12 1151.  Cnextp PdH u PdD. La
Neuhaus H; Scullman R Spectraof "PdH "and

“PADI"<Proc.Phys="Soc»,”1964;83, Ne 3, 498—499 (anram):
B oGnacri 4100—4700 A B TpeTbeM mopsake AnpPaKIHOH-

1

Horo npu6opa ¢ Boruytoii 10,7-s pewcTKoii (ancnepcus

0,48 A/mn) nomyuenst cmexTpsl noromwennss PdH 1 PdD,

B neun Kunra (T~2800°C), nanonnennoit Pd y H man
Pd u D. OGuapy:eno musotonny. pacuiensenie psaa no-
JI0C, COOTBETCTBYHOUICE HaHGONCe pacnpoCTpaHeHHBIM H30-
Tonam Pd. BuinosHen amanu3 OTTeHeHHON B AJIHHHOBOJIH.
cropony nosocsl 4048,6 A PdD (Bepositho, Av>1). IToJo-
ca orHeceHa K mepexody 2% — 238 (HHKHee COCTOSHIE OC-
nosuoe). ITonyuensl cieayioute 3HaueHHst MOJICKYASPHBIX
‘koncraur (B cx—!): B’=2,950, B”=3,613, D'=9,8.10-4,
D”=1,03- 104, y'=—0,45, y”=2,30. B Bepxuem cocTosiui
QOHapyKeHbl -BO3MYMeNHS., @, OprenGepr
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" {16575 "SPECTRA OF PdH AND PdD. A. e
_JH. euhaus, and R. Scullman (Univ of Stockholm). Proc.

A rotational analysis is presented of che 4048.6 Aband- | . .

Phys. Soa. (London), 83: 498-9(Mar. 1964). : E
of PdD observed in absorption in a King furnace at 2800°C. ‘

= Spectra of PdH were also observed (R.E.U.) / _ i
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/ﬂ//p / i ’ éSpectra of PdH and PdD. ~A. Lagerqvist, H. Neuhaus, andl
L))o+ R. Scullman (Univ. Stockholm). Proc. Phys. Soc. (London)|__
, 83(533), 498-9(1964). Absorption was observed in a King\ -
.1 -furnace with Pd and H as well as with Pd and D at 2800° in the!
. spectral region 4100 to 4700 A. .The structure of both spectra [’""
- ...i__.are complicated, except for a weak band with a head at 4048.6 A.
Several bands show isotope sepns. fitting the most abundant Pd bas
_'_isotopes, 104, 105, 106, 108, and 110. The PdD band at 4048.6]
’ A. has structure which appears to be that of a 22-*Z transition. "~
‘From the isotope shifts and the fact that the band is degraded
to longer wavelengths, the vibrational transition has most |- -
B e probably A» >1. The following mol. consts. in cm.7! were|
——{=—~derived: B’ 2.95, B'’ 3.613, D' 0.00028, D'’ 0.000103, v'}---
—0.45, and ~'' 2.30. The upper state shows a perturbation |
: _ Walter J. Lafferty 1

T “1== " which increases with increasing N.
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\ 1 B71. Cnektp PdH u PdD, Lagerqvist:A, Neu-

haus H,Scullman R. Specira of PdH and PdD.|
«Proc. Pliys."Soc», 1964, 83, Ne 3, 498—499 (anrya.) . ‘

B oGaacti 4100—4700 A B Tpernem nopsiike mubpax-l
uHoHHOro npuGopa ¢ soruyroit 10,7-s pewerkoit (ancnepcis!
0,48 A/sy) mosyuenst cnektpn norsomwennst PAH i PdD B|
neuy Kunrar (T 2800°), nanommennoit Pd u H WA Pd u D.!
Ha psne nonoc oGuapyxeno n3otonuy. paciuensenue, coor- |
BeTCTBylollee HanGosMee pacnpocTpaHeHHbLIM H3oTomaM Pd.

-Boinoqent ananus otTenenHoil B AHHHOBOMNOBYIO CTOPOHY

nosiocwt 4048,6 A PdD (Bepositno, AV>1). Iposeneno oT-
HecenHe NoJockl K nepexofy 22—23, Tae HHXKHee COCTOsIHIE
SABJISIETCSI OCHOBHBIM COCTOSIHIIEM MoJieKyJbl, ITonyuensl cie-

" AyloulHe 3HAYCHHS ~ MOJ. KoHcTaHT (B cm~!): B’ 2,95,
. B” 3613, D’ 2,8-10-4, D” 1,03-10-4, y* —0,45, y” 2,30.

B BepxueM cocTosiHuu o6napyenbl BO3MyIIEHHS,
« e e e ____®. OprenGepr
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BP— ))-F5F 1969
11 B229.  Cnextpwl nornowenus PdD B o6nacth 4000—|

5000 A. Malmberg Christifia, Scullman Ro'i
semaryv. Nvien Per. Thc absorption spectrum ol PdD —

.in the 4000—5000 A region. «Arkiv fys.», 1969, 39, No s.i

495—510 (aura.) : o s e,
B o6nactir 3100—6400 A mosyuenst cnexktpn norsouters!
moaekya PdH w PdD B meun Kunra, Anaaus cnektpa PdH._____
3aTpyAHCH BCJCACTBHE CIVIBHLIX BO3MyLlennil. Bomonen
anaaH3 Kojae6aTenlo-BpaaTeabloit CTpYKTyphl nosoc npil
4000—5000 A mosekyast PdD, oTTeneHHBIX B IJIHHIOBOJHO-
Byl0 06J1acTb H NMPHHAJJIENKAUIX ABYM SJICKTPOHHBIM Tepe-l____
xomam THna 2X—23.  Jlas ‘MOJCK. MOCTOSIHHBIX OCHOBHOIO
cocrostunss X2% mnsorona Pd!%D noayuenst snauenuss B,=
=3,6489—0,0812 (v +1/2), Vv =—2,262—0,051 (v+1/2),7
0.=1446,02 u 0.X,=19,59 cu~!. OTMeueHs CHJIBHbBIC BO3-|
MyILUeHHs], 3aTPYAUSIOUIHE ONpefeneHie MOJEeK. TOCTOSHHBIX

JUIsT_BO30VIKACHHLIX COCTOSTHHIT. o Pesiome !
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the 4000=5000 K tegion. «Arkiv fys.», 1969, 39, N\e
495—510 (anrd.)

]266 [1389. Cnextp moraomenuss PdD B oGaacti "4000—

B neun Kuura npu 2800°C NoJlyueHbl CMEKTPbl NMOTJIOLLE-,
yms PdH 1 PdD B o6aacti 3100—6400 A. Brimosinen KoJe-|
GaTenbno-BpallaTebliplil anam3 20 mosoc PdD, naunnaio-
mnxest Ha yposusax XZE* v”=0, 1, 2'n 3. [Tonocsl OTHECEHBI
x nepexogam 2% —23. Jlpa DepXHHX COCTOSIHHS, npxmanne-\
sKallHe  SJCKTPOHHBIM  KOH(HrypauHsM KLMN 55 (4do)?
(4dm)*(4d6)* Bps REMNY o (4do)2 (4dm) (445) *Gso, |
o6pa3oBanbl H3 Pd (*D)+D(*S) u Pd('D)+D(2S) atomoB.{—
Bbluic/CHbl 3HAYeHHsi TEPMOB HHKHETO H DEpPXIHX coc-ron-\

Huit 1 paBlOBeCHbC KOHCTAHTHL MOJCKYJIbI 108pdD (X22+). |
Bu6a. 6. ' Y. JIBOpHHKOD |

1969

00 A. Malmber ,Christin‘ﬁ,‘S_T:u_l,l,m‘avnRose
mary, NyIen Pecr. The absorpfion Spectrum of PadD i
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@ Absorption spectrum of PdD in the 4000-5000 A
region. Malberg, Christina; Scullman, Rosemary; Nylen, Per
(Univ. Stockholm, Stockholm, Swed.). Ark. Fys. 1969, 39(35),
495-510 (Eng). The absorption spectra of PdH and PdD were
obtained in a King furnace and photographed in the wavelength
region between 3100-6400 A. Because of strong perturbations
no anal. has been performed on PAH. The PdD spectrum is not
quite so perturbed and 12 bands have been rotationally and
partly vibrationally analyzed. The bands are red shaded and

.| they are all of the 22-2Z character. They come from 4 vibra-

tional levels of the 3%* ground state, '’ = 0, 1, 2 and 3, and go to
5 excited levels. Due to the perturbations no unambiguous
vibrational anal. on the upper levels has been performed, but
they probably belong to 2 excited 2Z+ states. For the X2z
ground state of the isotopic mol. 1%PdD, the following consts. (in
cm™!) have been derived: B, = 3.6489 — 0.0812 (v + 1/2); v,
= —2.262 — 0.051 (v + 1/2); w, = 1446.02; wex, = I%ISCQ
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 spin d. on H is small (probably <10%) indicating that the bond-

NN Wy

(l8689w ) Hyperfine interaction and chemical bonding in the
p fom hydride molecule. Knight, Lon B., Jr.;
William, Jr. (Dep. Chem., Univ. Florida, Gainesville, Fla.).
J. Mol. Spectrosc. 1971, 40(2), 317-27 (Eng). The ESR spectra
of PdH and PdD mols. in the 3=+ ground state were obsd. while
trapped in Ar (and Kr) matrices at 4°K.- The hyperfine-cou-
pling tensor components relative to both 1“Pd and H or D nuclei
were detd. and g tensor components found to be g,, = 1.965, g,
= 2.293. Anal. of these data indicate that the ground-state-
configuration of PdH is KLMN,, (4d8)'(4dr)!(5s0)*(4de) and
that an excited *II; state of configuration ...(4dr)*(50s)*(4do)?
lies about 20,000 cm™! above the X3=. The value of g, is in
accord with this and also in accord with the obsd. large neg.
value of vo, the spin-doubling const. in the ground state. The

—-

iing is highly ionic. . l
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PLH g o
—e 52595g Electronic energy bands of metal hydrides. Pal-
s ladium and nickel hydride. Switendick, A. C. (Sandia Lab.,
L/ ' H Albuquerque, N. Mex.). Ber. Bunsenges. Phys. Chem. 1972,
)( 76(6), 535-42 (Eng). Electronic energy band calcns. for transi-
tion metal hydrides provide a new theoretical understanding of

these materials. The calcns. show when the proton model has .
relevance and when the anion model is more-appropriate, the
essential feature being the structure of the hydride. The struc-
ture in turn is detd. by the lowest energy state of the solid.

The relative positions of the electronic energy levels are found
Vlg&py to be a function of the interat. distances. The relative stability
and structures of the metal hydrides are understood in terms of

0& their band structures. The calcns. lead to a unifying new model,

J/ "‘/ the “‘band model,”’ for interpreting and understanding the elec-
tronic properties of thesc materials. Energy band calens. of the
Pd-H system for various structures are given. The calcns. were ke

—_—i,
ot fove 2y A @ &



\
\

{

.

carried out with the H atoms occupying various interstitial posi- |
tions in the fce. Pd lattice to represent varying H contents for

PdH. (specifically, for x = 0.25, 0.75, 1.0, and 2.0). In con-
trast to the simple proton model for this sytem, the calens. are
able to show why B-phase PdH saturates at higher H concns.
than the known concn. of holes in Pd bands. Calens. for Ni
hydride also show why the simple bandfilling concept fails.
This result is in agreement with recent exptl. electronic specific ]
heat measurements. Both systems demonstrate that the rigid |
band mod.glisxypt__zlpplicz_lble.. " |
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e e meemee 841 185165h Electronic states of substoichiometric con
.and application to palladium hydride. Faulkner, J

oo i w2 Ceram. Div., Oak Ridge Natl. Lab,, Oak R e, To
= Rev. B 1976, 13(6), 2391-7 (Enz). A theory for th
_..states of substoichiometric compds. based on the cohierent-pote:

on.)

E,

" the theory to this system and other s

electror

approx. is described, " Extensive numerical calens. were carriod
-out on palladium hydride. These results and the applicability of
stems will be discussed.

'
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4 / 88: 197793g Transition-metal hydrides: Electronic structure
; ; and the heats of formation. Gelatt, C. D., Jr.; Fhrenreich, H.;
p 6{ ; Weiss, Jacquelyn A. (Phys. Dep., Harvard Univ., Cambridge, '
*Mass.). Phys. Rev. B 1978, 17(4), 1940-57 (Eng). Calcns. of !
the electronic structure of transition metal hydrides are applied |
to the cohesive energy of 3d .and 4d monohydrides, and the
single-particle lifetime of states in nonstoichiometric Cu and Pd
hydrides. A simple formula is presented which delineates the
principal contributions to the cohesive energy of the hydrides: (i) -
the formation:of a metal-H-bonding level derived of states of .
the pure metal band structure which have « symmelry about the
wite of the added proton, (i) a slight increase in binding of the
motal d bands due to the added atteactive potential, and (1) the
addn, of an extra oleetron to the metal electron sea, 'The ealens,,
correlated for Coulomb repulsion at the H sites, qual. reproduce !
the exptl. trends of the heats of formation of the transition metal *
hydrides. The single-particle lifetime calcns. are in quant..
agreement with Dingle-temp. measurements and they correctly
predict the existence of essentially undamped states on the hole
sheets of the a-phase Pduermi surface. :
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* 95: 157047¢ Noncmpirical calculation of the interaction of
molccular hydrogen with a palladium atom. Bagatur'yants,
A. A; Anikin, N. A.;  Zhidomirov, G. M.; Kazanskii, V. B!
(Inst. Org. Khim. im. Zelinskogo, Moscow, USSR). Zh. Fiz, |
Khim. 1981, 55(8), 2035-9 (Russ). The interaction of Ha with |
atom was analyzed by the nonempirical SCF MO LCAO
method. The approach of H: to Pd at fixed bond length (0.074
nm) is considered in approxg. the case of an orthogonal .
{T-forming) structure for a case of a mol. complex formation. :
he' calcns. werc performed also for the linear structure,
Pd..H-H. The formation of the mol. com
convenient. The electronic structure and
mol. complex were analyzed and the role of t
AO of Pd in the Pd-ligand bond formation i

o

plex is energy-wise

bond nature of the"
he external s~ and p

s discussed.

| p[/,.,//i/é (enpyrtyp )

C.A. 198, 95 N/S.
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O4: 163056¢ Quantum-chemical calculations of stomic
iusters of palladium and their interaction with clrentisorbad
pacticles, X Calculation of palladivm...molecular hydrosen
and molecular palladium...anolecular hydroscen sysiemis by
he CNDO method, Kuz'minskii, M. B Bagatur'yants, A, A
‘hidomirov, G. M. Kazanskii, V. B.  (Inst, Or:z. Khim. im.
Zelinskopo, Moscow, USSR). Kinet. Katal. 1081, 22(1), 151-6
(Russ). The interaction of chemisorbed Ha with Pd atoras and
Pdz clusters was studied within the CNDO method by considering
ditferent coordinations for Ha (bridging, di-a-, ==). Vicakening
of the HI-H bond duriny interaction with Pd is considered. The
binding is of the donor-acceptor type, with the main contribution
coming from overlapping of the s orbitals of the 2d and &
atoms. A small pos. charge originates at the ¥ atoms. Tho
results are compared with literature data involving other

+al

quantum mech. calens. The study is of interest in catalysis.
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I 97: 223267w Pscudopotential SCF and: CI investigation of |

.the electronic structure of, palladivm hydride (PdH), !

palladium carbide (PdC), and palladium carboryl (PACO)
molecules. Pacchioni, Gianfranco; Koutecky. Jaroslas; Fantueci, |
Piercarlo (Inst. Phys. Chem., Freie Univ. Berlin, D-1000 Berlin, :
33 Fed. Rep. Ger.). Chem. Phys. Lett. 1982, 92(3), 486-99
(Eng). The electronic structures of PdH, PdC, and PdCO mols, |
were studied by means of the pseudopotential nultireference |
double-excitations CI method. The differences in the bonds of |
PdH,. .PdC, and PdCO were explained with thesa calcns.{
l()‘.oraqlnfxon effectsare crucial for understanding the chem.
onding, ; . .

D
&
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3 1127. HccaepoBanue SJEKTPOHHOro CTPOCHHS PdH,'
PdC u PdCO meropom CCII c yuerom KOH(pHrypauHofiuo-;
ro—B3auMUMENCTBHA C HCNOAL30BAHHEM MCEB/LOMOTEHLHAA. |
Pseudopotential SCF and Cl investigation of the elec-!
tronic structure of PdH, PdC and PdCO.. Pacchioni:
Gianfranco, Koutecky Jaroslay, Fantucci
Piercarlo. «Chem. Phys. Lett>, 1982, 92, Ne 5,
486—492 (aura.) !

Meroom CCIT MO JIKAO ¢ yuetom B3anMoneiicTus!
GOMBLUIOrO YMCJA OAHO- H ABYKPAaTHO BO3CYMKAECHHHX KOH-:
durypausit ¥ ¢ HCMOJb3OBAHHEM MCEBJOMOTEHIHANA Iiopa-|
Ha u Dapresa HCCJCAOBAHO 3JICKTPOHHOE CTpOCHHE PdH
PdCO (111). Oaa Pd mcronb3oBann 6a-
3HC rayccoBHIX (-LHil 3s2pdd, crpynnHPOBAHHBIL B MH-
HEMaJbubll, 0 2 Gasuca 4s2p5d, crpynnHPOBAHHBIX B 2sl1p-
9d, ONTHMH3EPOBAHHBIX AJsi_OCHOBHOrO 'S- M BO3GYKAeH-
HOTO 3D-coc'ros;|mi'x atoma ‘Pd. 111 monaranach JHHEHHOI.

@'/ﬁgvg, _{_{/ /‘fj




OG6uapy:Keno, 4to Gasuc, ONTHMH3HPOBAHHBIH IO COCTOS-
uuio 3D, aydlle nmepepaer nepepacrnpefeseHe 3ncx-rponno:
IVIOTHOCTH NpH OGpasoBanmu MosekyJ. ITpuBeers i

cBs3eil, SHEPrHH IHCCOLMALMH, PaCHpPENeNCHHSI 3SJCKTPOH-
woit muiotnoctH. Jast 1 mauna ceasu (3,06 A) cornacyercs
¢ sKcnepM. 3nauenneM (2,90) HECKOJIBKO Jywlle, HeM Hai-
ZeHHasi B TOJHOM HEIMIHPHY. pacyeTe B ABYXKOH(QHrypau.

npuGauxkennn Merona MK CCIT; Tak:ke HCCKOJIBKO ayu-
1eil SABJSETCS M JHEPTHs AHCCOUMALMH, XOTS OHa H OC-
TaeTCA 3aHHXKEHHOH Gosiee uem BABoe, Ilokasano, uTo
cBa3b Pd c smrangamu B I u Il saBasercss HOHHOM (B or-:
JIHYHE OT BaH-Aep-BaanbcoBoii cBa3n B PdH:), npuuem
Pd sBnsiercsi mpeHMyIIeCTBEHHO G-ZOHOPOM, TOTAA KaK B .
IIl ona o6Ganamaer GoMbUIMM KOBaJeHTHEIM XapakTepoM, a
Pd sBasercs o-akuentopom n m-momopom. B. JI. JleGenes

—
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6 B28.  Hccaenosanme meropamn CCIH u KB anekr-
poHHoro crpoennss PdH, PdC u PdCO g NCCBAONOTEH=-
unaabHor npuGmnEimi. PScudopotential SCF and Cl in-;
vestigation of the clectronic structure of PdH, PdC and’
PdCo. Pacchioni Gianfranco, Koutecky.
Jaroslav, Fantucci Piercarlo. «Chem. Phys.!
Lett.», 1982, 92, N» 5, 486—492 (anra.) i

B pamkax merogos CCIT MO JIKAO n KOHpHTrypal.'
B3aumozeiicteus (KB) ¢ mcnonbsopaniem NPHOAHIKeHHS
TMICEBAONQTEHIHANA _PACCYUHTAHB _DABHOBOCHLIE MewBagep-
HLIC DACCTOSIHHSA, HEPIHH JUICCONH AL IUMOILHEE _MO-
MEHTLI ¥ pacnpeiesienne 3apsiga B Mosekyiax PdH. PdC.
1 PdCO—mrxokmoin 13 MOJIEKY./T PacyeThl BBIMOMHSINCE'
C 3~PaIMMIMLIMH Ga3HCAMH BAJCHTHBIX AO, ontuMuaupo-
BaHHbIX IS Pa3JHYHBIX BO3MOJKHBLIX BAJIEHTHbIX KOHpHry-
paunit atoma Pd. B metone KB YUHTBIBAJIHCD  ORHO- .
ABYXJIEKTPOHHbIE BO3GY:KAEHHS NPH OAHOM MK HECKO/Ib-|
KHX ncxoaubix konpurypauusix (MRDCI). Ha npumepe
PdH nokazano, uto orinuns TEOP. PE3y.abTaTOB OT 3KcHe-

[/\/. /.gX.g/ / / PHM. He TDEBOCXOAAT MOAOGHHIX OTJHUMII B pacuerax
—_—

N b

YUETOM BCeX 3/eKTpoHOB Metozom KB. Vuer Koppesnsiy.



3((eKTOB NPHBOANT K YCHJCHHIO HOHHOTO XapaKkTepa CBsi-|
3 B PdH u PdC. B cucreme Pd—CO cBsa3sb caabee, ueM;
B Mmojekysne PdC, uro orpaaercs B YBeJIHYEHHH ZUTHHEL
casn Pd—C (3,98 art.. ea. B8 Pd—CO u .3,77 B Pd—C).’
Ananu3 pacnmpejieJieHHst 3apsaja NOKasasd, uTo B COC/MHE-
unn Pd ¢ aromamu C u H atom Pd' peiicTByeT Kak g-z10-;
nop. DBoJsee koBanentHas ~ mpHpoaa B3aHMOZENCTBHSA
Pd—CO M. 6. omucaHa B TepMHHax O-aKLUENTOPHBIX H
T-IOHOPHBIX XapaKTepHCTHK aToma Merasina. HauGonee
TOUHBIC 3HAYEHHS MoOJeK. IOCTOSHHBIX paccyHTaHel ¢ 06a-
3HCOM, ONTHMH3HPOBAHHBIM aasi coctosiHus 3D (4d%5s'):
atoma Pd; crnenoBartenpHo, B MOJeKyJe BaJeHTHast KOH-;

¢urypaunsi atoma - Pd -mepecTpauBaeTcs € yBeNHYEHHEM,
ponu  d°s'-kondurypaum., H. A. Tomons

PN
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1 51022. Pacuerni’ MerogoM 3h@PEKTHBHOIO OCTOBHOIO,
NOTEeHUHANA :C HCONb30BAHHEM 3aMOPOKEHHBIX OpGuTael.!
Mpumenenus k nepexopnsim Metannam. Effective core po-|
tential calculations using frozen orbitals. Applications tol
transition metals. Pettersson Lars G. M, Wahl-\
gren Ulf, Gropen Odd. «Chem. Phys.», 1983, 80,

e Ne 1—2, 7—16 (aura.) _
ﬂ'a Meron addekTusroro ocrosHoro motenuuaia (MIOIT),
AL - MOXHGHUHPOBAH C LEJblo BKAIOYEHHS B PAcueT 3aMOpPOZKeH- !
HBIX OCTOBHHIX AQ /s yJyuyllleHHs ONHCAHHS B3aUMOJEt-

CTBHS BHEUIHHX OCTOBHHIX H BajeHTHBX opGutaseil. Op6u-

X-198Y, /9, n/



Tami B M3OII paspensnnch na 3 rpynnul. Basenthse AO
#wii MO naxoamnuch BapHall. CNOCO6OM € yyeToM orpami-
yeHHOro Ga3Hca, NMOJY4YaeMOro H3 mojHoro 6asuca B pe-’
3yJbTaTe HCKJIQUeHHs1 6a3HCHBIX (YHKUMI C HaHGOJBIIHMH
noKasaTeassMH 3KcnoHeHT. BHewnue octoBHnie AO mpex-
CTaBJIEHBl 3aMODOXKEHHBIMH OpPOHTANSIMH,  Pa3JIOKEHHLHIMIT
mo ToMy e 6a3Hcy, 4TO M BaJieHTHble opGHTanH. BhyTpeH-,
Hie ocroBHble AO 3aMeHsIHCh ONMepaTopaMH CABHra YpoB-’
HS H chepHYECKH CHMM, JIOKaJbHLEIMH NOTeHLHataMmu. Hait-
nennl mapamerpel DOIT ana atomos Sc, Ni u Pd. B pawm-
Kax M3OII paccyuransl  -puauHbl cBsideit Moaekya PdH,
NiQ. 1 ScO. B OCHOBHOM COCTOSIHHH H BeJHUYHHL GapbepoB
spawennus B [NiH,*~ u [PdH,]?-, xopowo coraacyiouuecst
C JaHHBIMH He3MNHPHY. PACyeToB, NPOBCACHHHIX C YYeTOM!
BceX asekTpoHoB. Mcmosb3oBanue B pacuerax MHOTOKOH-
¢urypau. merogoM CCIT u MetoaoM xOH(QHrypal. B3aHMO-
neitctBust npuGankennst DOIT nossoamio ¢ xopoweil TOu-
HOCTbIO BHIYHCJIHTL HEpriHH Bo30YKAEHHS H CIEeKTPOCKOMHY..
nocrosinuble cocrosumit 2A u 2I1 monexyant NiH.

I/I A “TOHO«'lb
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1 105: 121171h Nonomph‘ic:xl caleculation of palladium mu"m“
hydn.l 2(14) cation und angular sixucture of palladium dn}'\uu.c
in a double exponent bhasis. Amhn, N. A;; Bapuatur'yants, A, ,U
Koeanskii, V. B, (Iust. Org. Khim. im, Zeling .kwo Moscow, US St
7k Fiz. Khim. 1986, 60{5), 1310-11 (Iu-.,) The elutronn
structure and bL‘!blllty of PdH+ and PdH: (<HPdH = 90°) wer,
caled. ab initio by using an extended basis. The Pd-H bord
formed by participation of outer bs, p--AO'L of I'd. Their contribu
decreases with increasing pos. lerg,c. on the Pd atom, and the bl
W ﬂam weakens appreciably, Based on a comparison with lite ‘rature d ata fiz,
PdH:, the extende basis cad contribution of electron cor relation do!
not clmn"e the conclusions about the covalent character of the “d—HI
bond, und the unfavorable dissocn, of Hz at the P'd atom. e

00 M @
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18 B1035. Heamnupuueckuit pacuer PdH u yraosom:
crpykrypst PdH, B pByxskcnoWentHom ~"Dasuce. Amniu-
xHH H. A, atypbsiny A. A., Kasanckuit B. B. «)XK.|
¢us. xumuu», 1986, 60, Ne 5, 1310—1311 - i
. Hesmmupuuecknm MetogoM CCIT B pacunpennom: 6a-|
suce paccyntaun cucremsl PdH+ w PdH, (KHPdH=90°).!

Hsyueno  3JACKTPONHOE CTpPOEHHe H MPOYHOCTb  CBSA3H:

Pd—H k-pasi o6Gpa3yeTcsi NpH ~-yYaCTHH BHEWHHX -5s-,|

p-AO Pd. Mx BKJaj npH yBEJHUEHHH IOJNOMKHT. 3apsAa|

na Pd ymenbluiaercs; a.CBA3b— CYLIECTBEHHO -oCaabaser-

Va : /] cs. U3 conmocraBnennst € JHT. famnbiMH Aas PdHp crenan |
BHBOJ, UTO paclIHpeHHe 6a3HCa H YYCT 3JEKTPOHHOH KOp- |

pesHH He' M3MEHSIOT BHBOAOB O KOBAJEHTHOM Xapax-

Tepe oBssh Pd—H # neBwropnocm auccounaunn He ua

@ 2rome Pd. L : : : Pesiome!

‘3‘7 O

X JIRG, 19, n /8
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ch. /956, /5,
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38 ;m153. Heamnupuueckuit pacuer PAHE n 'ymouoﬁi
crpyktypst PdH: B nnyxaxcnoueumoﬁ“ﬁ?ﬁme. Aun-
knn H. A, ~DBmtarypesuu A. A, Kasauckuit B. B. «XK.

¢u3. xumun», 1986, 60, Ne 5, 1310—1311
HeaMnupnyeck (B pacluHPEHHOM 6asice) PpacCyHTaHBL
cicremut PdH+ u PdH: (£HPdH=90"). M3yueHo 3JeKT-,
pOHHOE * CTPOCHHC W TNPOYHOCTL CBASH Pd—H. Haiizeno,!
yto cpsisb Pd—H o6pasyerca npH y4acTii BHCIIHHX 5s,!
p-AO, Pd. Mx BkJaj npH yBeJHUCHHH TNONOKHT. 3apsifia Hal
Pd najaer, a CBsi3b — CyllleCTBeHHO ocaabasercs. N3z co-|
nocrapckus ¢ antep. AaunbiMi aas PdHa caenan BHIBOL, |
yTo pacumpenne 6asuca H yuer 31CKTPOHHOI - KOPPEJISILIHI}
He H3MeHSIOT BHBOJOB O KOBAJCHTHOM ‘XapaKTepe CBASH
Pd—H u mesmroasoctn Ancconnaunn H na arome Pd.!
- . e fwe-.—..PesioMe;
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ﬂ//g& } 23B1046. OG_ycromamsoctn moaekyas PdH; On the
stability of the PdH, molecule. Jargue C. Nova-
ro O, Ruiz M. E, Garcia-Prieto J. <J. Amer. Chem.
Soc.», 1986, 108, Ne 12, 3507—3509 (aur..) !

INoTenunanbuble KpHBLE B3aHMOAEHCTBHA MOJEK. BOAODO-'
na c atomoM Pd paccuntann B BaneHTHOM NPHGJIHMKEHNH,
METOMOM * KOH(Hrypau. B3aumopeiictBust  (KB). Pacuer.
BHIOJIHEH C HCIOJb30BaHHEM OCTOBHOTO TICEBAONOTCHOHAJA|
Pd B aByxskcnonentHom Gasuce Bazentnmx AO c no6an-|
JieHHeM noJspu3al. ¢-uuit Ha atomax H. Boanosas ¢-mus:

. u3 15 peTepMHHAHTOB, noayyennas MerozoM KB; ucrmosp-'

,,a /] 30BaHa B KauyecTBe HCXOAHOH B TEOPHH BO3MYIIeHH 2-ro
nopsinka, B paMKax K-poji yureHo ~10° Koudurypauwuii..
-HanGovtee ycroituuBnimu naiimenn crpyktyps PdH, N
C BOROPOJAOM B MoJek. dopme: CHMM. cTpyktypa ¢ - T-06-!
‘pa3Holt koopauuauueis H, H MeXDbANePHHMH pacCTOSHHA-'
mu R(Pd—H) =346 u R(H—H)=1,50 at. ex. u auueii-,

.X:/.‘?gé/_/;?,/\/pb.g .



Has cTpykTtypa Pd.- -H—-H C pacCTOSTHHAME R(Pd—H)—{
=3,39 u R(H—H)=1,40 ar. en. B o6Goux ciayuasix 3uep-.
rust cBasn Pd—H; cocraBasier ~10 kkan/mosb. JIHHeiHoM!
‘MHCHAPHAHOM CTPYKType I cooTBeTCTBYeT JIOKAJbHBI MH-
- HHMYM, Jiexali na 26,4 Kxa.nlmonb BHIllIe JAHCCOLHALHOH-
HOTO npejesa H OTAGJNEHHHH OT aGC. MHHHMyMa GapbepoMm’
B 40 xxaja/mosb. PesyabTaThl pacyeToB  COIVIACylOTCs C,
SKCHEepPHM. JaHHHMH O CTaGHJAbHOCTH KoMmJiekca I B }mepr-

HOfl MaTpHLle H O HaJHYHH ABYX ¢opMm 3'roro KOMIIJIEKCa.
. ~ O. B. I'punenko’

N - LRSI el
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' 4]1124. PeasTHBUCTCKHe pacuerst SJIEKTPOHHBIX CO-|
croannit PdH. Relativistic calculations of electronic sta-;
fes of PdH. Balasubramanian K, Feng P. Y.,
Liao M. Z. «J. Chem. Phys.», 1987, 87, Ne 7, 3981—3985;

aHra. ‘
; HpoZaeneum pacuerst metonom ITAIT CCII/KB 1-ro no-:
psilka, conposoXaaeMbie pacueTaMu peasTHe. KB aas co-:
crosuuit 25+, 21, 2A u 28+ (II) A—s, a Takxe COCTOSTHHIT |
172, 3/2, 1/2 (1), 3/2 (1) u 5/2 w— Monekyan PdH.
*HalineHo, 4To OCHOBHBIM COCTOSIHHEM SBJSICTCS 22y, *. To-i
Kasano, yTo CNHH-OPOHTAJbHOE pacllenycHHe H CMClIHBa-|
‘HHe Aast Bo3OyxacHubIX coctosuuit 2T u 2A Beanxu. Cue-
IWaHHBIMH  SIBAAIOTCS ABa 3/2-coctosmust (3/2 (I): 669!
“Dss2, 29% *I3/2). PaccunTaHBl cneKTPOCKOMHY, napaMeTpH

ev Te, D, yKasauHBIX COCTOSIHHIL [Tposenennuii anamms:
3acesieHHOCTeil no MaJlIHKeHy ISt HH3KOMEXAIHX COCTOS- '
nuit PdH nokasan, uto cocrosinne 2X+ ABafeTcs HOHHBIM, |




a BO30yxacunsie cocTosnus 21 u 2A Heckonbku Gonee
HOHHBIE ¢ TOIi XKe nOJlﬂpHOCTb!O, uTo H OCHOBHOE COCTOf-
viie. B cocroanun 3/2 waiinens kpasunepeceuciis.




v -2yt a8y

» 8B1020. = PeasatHBHCTCKHe pacuerm SJEKTPOHHLIX CO-'!

crosuuit PdH. Relativistic calculations of electronic sta-i

tes of PAH. Balasubramanian K., Feng P. Y.,

Liao M. Z. «J.. Chem. Phys.», 1987, 87, Ne 7, 3981—!

3985 (aur.a.) |
Muorokondurypaunonnum meroxom CCII B nosmmom ak-'

THBHOM TPOCTPAaHCTBE C MOC/ACA. YueTOM KOHGbHIypaL. B3a-.

uMozeiicteia (KB) nepsoro nopsiaka B npuGamKeHunu pe-

JIATHBHCTCKOTO () peKTHBHOro ocrosHoro IIT paccumtahsr

. NOTEHUHAbHEIE KPHBBIE, CNEKTPOCKOMHY. TMOCTOSIHHHE H:

yé{ ‘/) pacnpefesieie 3apsaa s MOJCKYJH PdH B cocrosmusix|
S+, I, 2A u 23+ (II) (B cxeme A—s-CBn3H), au60 B cO- |

croannsax 1/2,3/2, 1/2(11), 3/2(1I) u 5/2 (B cxeme 0—0- |
CBSI3H), KOrAa GBIMH YuTCHE 5(¢CKTH CMHH-OPOGHTAaILHOrO
B3anMozeiictBua (COB) B npuGmuxenun KB. OCHOBHBIM '
cocrosiineM PdH saBasierca 23+, Pacmennenne sueprauit,

X./988, 19,8




H cMemuBanne Bo36yxAeHHuX cocrosuuit 2II u 2A, o6y-
caoBnennsle COB, okasannch BecbMa 3HauHT. [las cocros-
uua 3/2 (I) BGJH3H paBHOBECHOro paccrosHus (R='
=3,0 ar. en.) cmewnBaHHe cocrosuuii npu ydere COB
cocTaBuJ0: 669% 2A3;e m 299% 2II3/,. PaccunTannas sHep-
risg  auccounauwn PdH B '‘ocHOBHOM COCTOSIHHH paBHa
2,6+0,2 3B. Jlas cocroauii 3/2 oGuapyxeHo KBasumepe-
‘CceuyeHHe INpH Mc,x'ba,u,epﬂom pacc‘roxnuu ~3,25 ar. en.
o o oW1 e .. ... .. K A Tonom
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107: 223516b Relativistic calculations of electronic states of
palladium hydride (PdH). ' Balasubramanian, K.; Fenx. P. Y.
Liao, M. Z. (Dep. Chem., Arizona State Univ., Ter&pe, Z 85287
USA). J. Chem. Phys. 1987, 87(7), 3981-5 (Eng). MC-SCF(CAS-=
SCF)/1st-order FOCI calcns. followed by relativistic CI calens. were
carried out on 23+, 2II, 2A, and 22+ (II) \-s states and 1/2, 3/2,
1/2(11), 3/2(II), and 5/2 w-w states of PdH. The ground state is
2Zy1y2*.  The spin-orbit splitting and contamination of the excited
states (2[1 and 2A) are quite large. The two 3/2 states are quite
mixed [3/2(1):66% 2A3/2, 29% 2I13/2) in character. The spectroscopic
properties (Re, Te, De, and we) of all the above states are calcd. and:
compared with available exptl. results on the ground stata of PdD.
The Mulliken population anal. of the low-lying states of PdH shows
that the 2Z+ state is ionic (Pd+*H-) but the excited 2I1 and 2A states
are a bit more ionic with the same polarity as the ground state. The
3/2 state exhibits an interesting avoided crossing. =

@'14‘/.95?/_/?}1 N AY



Vi (o 2643) /98¢

Lo fltrsh— X/ﬁﬂ} C %[ SR, Rettensson
iy ek L 6.t ot al,

oemosissy o, Chaam P/f% /98¢
. 86, w1, 265478,

por
e




Y% /257
danghafy Stephen R,
Pettorsson jros G et al .

ol

2 n .@/Lmﬁ/?g , 198%
86, w1, 365-2%8.

(&U ..YA/)‘@



kT \on A77EH (987

Sehillin / g B., boddard
W+ ﬂ W, etat.,

/meepem. /“/ Amen. (%@/}7: jﬁ(i,,
pacvem- 19857 (09 v 19, SSBS-F3.

‘




Y/ QR i, Vi ia

Switenolick A:C.,

i //Z}; }f . Less- Convmon Letals,
%M J98%, /30, 4%9- 459,



p//é/i [ J6757) S0J7

Jﬂ/m’ Lendick A0

%% 7. dees - Lommon Jutak

LGN -
M”M 1987, 139, .OW -89



@% oy 99338 /988

',' 11 168.  daexTpoHHbIE COCTOSIHUSI W MOBEPXHOCTH no-,
TeHIHAJbHOJ 3HEPTrHH PdH,. Conocrasienue C PtHo,.!
Electronic states and potential energy surfaces of Pde.\
Comparison with PtHo.. Balasubramanian K,

Feng P. Y., Liao M. Z. <), Chem. Phys.», 1988, 88,

Ne 11, 6955—6961 (aura1.) !

MeTOf TOJHOrO aKTHBHOIO npoCTpaHCTBA MK CcCI

(TIATT CCII) u HHK KB c y4eroM OLHO- i ABYKPATHHX

. O30y /eHHI HCMOAb30OBAH QUIi pacuera 13 57CKTPOHHEIX

coctosnunit . PdHz - 1 9 3JeKTPOHHHIX cocrosuuit  PdH*.

‘/Q ‘ /} . [Tonyucns MOBEPXHOCTH TNOTEHL. SHEPTHH  3NIEKTPOHHHX
coctosnuit Ay u A [loka3aHo, 4TO NOBEPXHOCTH 1A,

COZCPIKHT 2 H3OTHYTHIX MHHHMYMa H OAHH Gojee BHICO-

Kuii JHHeilHB MHHHMYM. TloBepXHOCTb 3A, OTHOCHTE/IbHO

niockass B 06/acTH cepnopoit ToukH. IIyTeM — pESTHB.

KB-pacueToB PdH+ ycTaHoBJCHH cniH-opOUTanbuBe 3¢-.

(beKTHl SISl 3NICKTPOHHBIX coctosinuit PdHz. Haiineno, uto

OCHOBHBIM coctosnem PdHz ﬂqnﬂexcnv_cqz}pg CBSI3AHHOE,

CP /988, (8, n 1/



nsornyroe cocrosmne ‘'A; ¢ 0,=30° u r.(Pd—H)="
=1,67 A. PesynbTaThl' cOMOCTaBJIeHH C MAHHHMH 1S
PtH, u_ ycranoBsneno, uto cBsss Pt—H cusbnee, uem
‘cBa3b Pd—H, B ocuoBHoM u3-3a peaatB. 3¢ ¢exTos,
TpHYCM NOC/eNHAs sBASETCA GOJee HOHHOM. H. B. B.

/?Th
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{ 109: 99056b Lléctronic states and potential energy Surfaces of

adium hydride (Pdts): comparison with platinum hydride!
© Jtilz).  Balasubramaniun, X.; Feng, P. 7.; Liao, M. Z (Dep.!

‘b-ra., Arizona State Univ., Tempe, AZ 85257-1504 USA). J. Chemt
Phys. 3988, 88711), 6955-61 (Eng). Complete active spacé MCSCH
{CASSCI) followed by raultireference singles and doubles cl
!SECE) calens. are carrfed out on 13 electronic states of Dd
L 9 electronic states of PdM*.  The bending potential e
s of A1 and *A; electronic states were obtained. Tk
contains two . ent mir. (0 = 30° and e = 62°) and . hish,. |
,imerraaing sepd. by aoseddie point. The 34y surface is relatively f1.:
¢in tha region of the iaddle point. The Pd(*Sa) atom forms a we !
lex with Ha but insarts spontaneously into Ha while the Pden |
s to surmount a large barrier for inscrtion into Hp. The |
hit effects for the electronic states of PdHa are estd. throu;}.i
relativistic CI calens. of PAH* whose d Mulliken population js clow
to that of the d population of PdHa. The ground state of PdH; ;!
found to be a weakly bound bent 1Ay state with 0, = 30° and 5, |
*(Pd-H) = 167 A o electronie state and potential ener;y surfacs, |
of Pdla are corparcs’ with PtHa, The Pt-H bond is stronger ph o |
the Pd-I1 hond mairty due to relativistic cffeets. The Pd-H bz,
22 mere jome than tae 't=H bonds. i

CA 1968709, N 12 DL, St

i 29933 (788
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109: 197471¢  Electronic states und potential energy surfaces |
of rhodium dihydride. Balasubramaninn, K.; Liao, Dui Wei (Depo.
Chem., Arizona State Univ., Tempe, A7 85287-1601 UsA). J. Phys. |
Chem, 1988, 102(22), 625964 (Eng), Complete active space MCSCE |
(CASECY) followed by multireference singlus + doubles CI (MRSDC) |
and relativistic CI calens, are carried out on 10 electronie states of |
RhHz. In addn,, the bending potential energy surfaces of § electronie .
,{)’Lé states and the electronic properties of 19 excited linear state. or
v hHz are obtained with the CASSCF method. The: ¢ calens, ; oved

ﬂ/w/ﬂ st
/LW”L ' th 1 the Rh(F) atom inserts spontaneously into Ha { form -

Loiw states while the RI(*F) ground state h.. - ¢ Suri

/) (/‘. S e (O e insertion: into e The e e o . !

/ ot e a et onic ate s, hei e i) . i

/ ) Wi = Ly o owet els ah-R) =, The . JEE s :

/{ 0/77 /M% Gt wostates ¢ e low-lying exciied states, .o quay .
[

~ave linear . with sepss, larger than 1o o\, L T
s ates the 4 state ds the lowest.

€A 1988, 198, v X%
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<23 B1069.” TeopeTnueckoe H3yucHHEe XeMOoCcopOUMH M A~
MEpPHBIX MoAesblblX cucTeM. Pacuetni metopamu  Ménne-|

pa— Ilneccera w1 KondurypaunonHoro B3aHMOJEIiCTBHS |
PdH, PdC, PdO, PdF, Pd, u PdCO. Theoretical studies

- of chemisorbtion and dimer model systems: Moller —

Plesset and configuration interaction ‘calculations on|
PdH, P¢C, PdO, PdF, Pd,, and PdCO / P. Schwerdtfe- |
ger, J. S., McFeaters, J. J. Moore, 'D. M. McPherson, :
R. P. Cooney, G. A. Bowmaker, M. Dolg, D. Andrae I
Langmuir.— 1991.— 7, Ne 1.— C. 116—125.— Aura. i
C noxoutbio Teopnn Bo3MyluenHit Ménnepa — Ilneccera,
3-ro nmopsiika M MCTOAOM KOH(HIYpal. B3aHMOAEICTBHS
(KB) c yueToM OAHOKpaTHBIX H ABYXKDAaTHEIX BO30yxes,
HHil PACCYHTAHBI OCHOBHBIE 3JIEKTPOHHLIE COCTOSIHHS MoJie-|
ky.1_PdH, PdC, PdO, PdF, Pd, u PdCO, a Takxe HH3KO-'
JeKalIC  BO30Y K AeHHbie-coctomnT—Pd6—PdO n Pd,.,
HMcnosb3oBannl HEPEJSTHBHCTCKHIT M YCPEAHEHHBIT peJs-|
/ THBHCTCKHIT 3¢ ¢exTuBHble ocToBHele IIT ads BajeHTHOIT!

oGousiouki 3s3p3d4s aroma Pd. OcuosubiM ans PdC (KB)



naiineno cocrosuue 2II, sneprus K-pOro oOkasajacb Ha’
0,26 B muxe sueprun cocTostuHs 33—, paHee cuHTaBlIEro-
Cs1 OCHOBHBIM, H Ha 0,51 3B  Huxe 3HeprHH coCTOSIHHS
2+, Ipeackasano, uto mosiekyna PdC a. 6. craGuabhoit B
ras. ¢ase. Ha ocnose pacueros mosekyasi PdCO npoaHa-
Jusuponana xemocopGuuss CO na Pd. OGeyxaen casir,
KosneGar. yactotst CO mnpu XemocopGumi. Bu6a, 77.

) ) » A. A. Ca¢onos'

/ﬂ,tf.u_
TaKxKe

“ .
A3 2



AL H | /952

> 1 BéA. MoBepPXHOCTH NOTEHUMANLHON DHEPrHH ANS B3aM-

mopeiictewit Pd,+H wu  Ni;+H. Potential energy surfaces’

for Pd,+H and Ni,+H interactions / Balasubramanian K.|

Feng P. Y. // ). Chem. Phys. .— 1992 .— 96 , Ne 4 .—|

© C. 2881—2888 .— Amnrn. i

MeToAOM MOMHOro aKTMBHOFO MPOCTPAHCTBA MHOrOKOH(M-

rypay. CCM B coueramuu ¢ metopom HUK-KB, skniouato-

wem ORHO- M RBYKPaTHO BO36yXpAeHHble KOHDUrypaumu,

nposepeHbl pacuertbl B3aumopeiicteui Pd,+H u Ni,+H. B

paMKax pEnaTMB. METOAa  KOHGUrypal. B3aWMOAREHCTBUS:

a| BKNouYanucL  cnuH-opbutanbHbie  3adcexrs.  Halipeno, uto!
[ A' Pd,;H u NiH o6pasylor MocTHKOBble paBHOBECHble CTPYKTY-'
pbl. B obeux cuctemax oGHapyxeHbl Tpu MOYTH ablpomAen-I

HbIX 3NEKTPOHHbIX coctosHus. ObcyxpeHa nNpUpoOAa MOCTH-|

KoBbIX cBS3eli Mmertann—sopopoa—mertann. ‘fns Pd,H obna-

py»eHo cyuwecTseHHoe BNUSHHE cnuH-GPBATanNbHLIX

3heKTOoB Ha BLIPOXACHHE HW3KONEKAWMX COCTOSHMA. -

P 1653, W)




Hisk G-
B G, dbusuhononior £ -

Ripialy- 7 fys - o 1994, H7),

Wjuwf/ 97997 -
COL/Wﬂzzu -] 795

[wz'/ig///‘.ﬂ)




| /9./,(,
fi féd%w f /%7 KA

Mt
/2 @/zcéa/w
/%’Z/W /ée/z %ﬁ & [EL) 5RO4~
: $2.48

O yew: v



/e

A

z
Yy

/852

5 E508. Cy6murpocronmyeckan crpyxtypa PdH, u PdD,,
/ Tuvoaman B. B., Mepuxuna J. H. Kyswenos C ||,
Mewkos W. B., Mepekpecrenko A. [. llUenarun A. B. //
Kpartk. coobw. no ¢mus. .— 1992 , Noe 7—8 .— C. 35—39

«— Pyc.

Mpu temneparypax 300 u 80K ¢ nomoubio oueHb xo-
NOAHBIX  HeHTPoHOB (2,5<Cv<<90 Mm/c) uayueHa cy6mukpo-
ckonuy. crpykrypa PdH, (x=0—0,71) u PdD,, Bo3HuKalo-’
was B obveme oSpaaqa nocne J3NeKTPONMTHY. HacbIWeHKUs
BOAOPOAOM W peliTepuem uucton (99,99%) xonogHoKataHHO#M
donbrn Pd TonwmHoH 73,9 mkm. B obpasuax o6HapymeHs!
Knactepsl, npepcrasnsiowmue coboi BkpenneHus a- U P-chas’
8 marpuye PdH, u PdD,,. MMokasano, uro cy6mukpocTpyk-
TYPa Nyuwe_BCEro_ ONMCLIBAETCA MOAENBIO pacceusarenei.
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121: 21355b Frequency-modulation enhanced magnetic rotation
spectroscopy of PdH, PdD, NiH, and CuH. McCarthy, Michael
C.; Field, Robert W. (Dep Chem Massachusetts Inst. Technol.,
Cambnd MA 02139 USA). J. Chem Phys. 1994, 100(9), 7—58

'f’he technlque of fr I&%Sencyhmoduhtwn enhanced magnetic’
rotatxon spectroscopy (F' ) is applied here to the study of the
electronic a%xctm of %phase transition metal hydrides and’

deuterides. results for several bands of PdH, PdD,

- NiH, andCuHarepresented In the case of PdH, anﬂ=05—Xﬂ=

0.5.band at 4371 A has been obsd. and assigned. Pnor to this work
although several bands of PdD had been reported revxounl ¥
electronic transitions of PdH had been assigned. A.If

PdD, and NiH bands studied in the 4200-4600 A wnvelength region
are stronglg predissociated, and in t.he case of PdH and PdD,
strongly multiply perturbed as well. I

@@ 2 ‘/[Z%) //I/L/V
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(1) o

? 134: 63309p Observed and Calculated Infrared Spectrum of Pd-

(H,) in Solid Argon: A Ligand—Free Side—Bonded Molecular

Hydrogen Complex. Andrews, Lester; Manceron, Laurent; Alikhani,

Mohammad Esmaiel; -Wang, Xuefeng (LADIR/Spectrochimie Molecu-

laire UMR 7075, Universite Pierre et Marie Curie, 75252 Paris, Fr.). J.

V Am. Chem. Soc. 2000, 122(44), 11011-11012 (Eng), American Chemical

Society. The reactions of laser—ablated and thermal Pd atoms with H,

in Ar matrix are reported. The complete IR spectrum of Pd(Hy) in-solid

{ Ar, which is in agreement with the d. functional theory caled. vibrational

! spectrum. The novel bis— and tris—H, complexes, the related Pd—Pd-

(H,) complex, and the stable (PdH), reaction product contg. dissocd. H
.were identified. . .
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F: Pd(H2)
P:3

and Neon.  Andrews, Lester; Wang, Xuefeng; Alikhani, Mohammad
Esmaiel; Manccron, Laurent.  Chemistry Department, University of

Virginia, Charlottesville, VA, USA.  J. Phys. Chem. A (2001),

105(13), 3052-3063. in English.

Thermally evapd. and laser-ablated Pd atoms interact with
H2 in excess Ar to form the side-bonded Pd(H2) complex, which is .

characterized by 2971, 1507, and 950 c¢m-1 fundamental frequencies.

134:358868  Observed and Calculated Infrared Spectra of
Pd(H2)1,2,3 Complexes and Palladium Hydrides in Solid Argon -

2807



These IR absorptions are assigned to Pd(H2) from the HD and D2 shifts
and DFT frequency calens. Higher H2 concns. favor the Pd(H2)2,3
.complexes, which exhibit 3038, 778 cm-1 and 2909, 730, 319 cm-1
fundamentals, resp. These complexes involve electrostatic bonding
owing to a small amt. of charge reorganization.. Higher Pd concns:
enhance absorptions due to a Pd--Pd(H2) complex and the stable
(PdH)2 mol. with no H-H bond. This work shows that 1 necutral Pd '
atom cannot insert into a H2 mol. but that 2 Pd dtoms dissoc. mol. H
with no activation energy. Laser ablation produces encrgetic Pd atoms
which also form PdH, electrons which are captured to give PdH2-, and
radiation which ionizes H and yields AmH+ in the matrix cage. Diat.
PdH also forms complexes with dihydrogen. ‘
]




