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- 3 A50.  TMNosepxnoctn NOTEHUHANLHON SHEPrHH aJas B32-
HmopedcTeuii Pty4-H, u Pt4-H. Potential-energy surfaces
for Pt;+H and Pt+H interactions / Balasubramanian K.,
Feng P. Y. // J. Chem. Phys.— 1990— 92, Ne 1.— C|
541—550.— Anra. |
- Merogom MK CCII B Bapuante mosmoro npocTpaHcTBa|
AKTHBHBIX OpPOHTaJell H MHOTOCCHJIOUHBIM MerogoM KB,
YIHTHBAIOWHM BKJaAK KOH(MHrypauuii,  oqHo- K ABYKpaTHO!
BO30YX/JCHHEIX 10 OTHOIICHHIO K HCXOJHBIM, BHINIOJIHCHH!
PacieThl NOBCPXHOCTeli NOTeHI. SHEPrHH GOJbLLIOTO YHC/A
HHSKOJIENALUNX SJEKTPOHHLIX COCTOSIHHIT clicTeM Pto—H i
Pt—H. Vuer cnuu-opGuransuoro ssaumopeiictsus B CHCTe-
Max IPOBOAHJCS C HCNOJb30BAHHEM DeJasiTHB. MeToga KB
Haiineno, 4To ocHOBHEIM cocTostHHEM cucremst Pt H siBnsier-!
¢ cocTosiHHe 2Asss, @ CHCTCMHM. Pt;H — cocrosiune E|
rpynnu Cow?, cooTBeTCTBYIOLICE PaBHOBCCHONl MOCTHKOBOI}
crpyKrype: Inst paccMoTpeHHEIX SJICKTPOHHEIX  COCTOSTHHIY
HaillCHBl 3aBHCHMOCTH JHIOJBHONO MOMEHTa OT MeXDbALEp~
HOrO pacCTOSIHHSI H OCHOBHHE CHNEKTPOCKOMHY. NOCTOSIHHHC!
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112: 165437s Potential-energy surfaces for diatémic platinum;
+ atomic hydrcgen and atomic platinum + atomic hydrogcnl
interactions., Bulasubramanian, K. Feng, P. Y. (Decp. Chem.,.

.Arizona State Univ., l'empe, AZ 85287-1604 USA). J. Chem. Phys. !
1999,  92(1), 511-50  (Ing). Potential-cnergy surfaces for ten

electronic states of PtaH as a function of Pte-H distance are
conztructed using the complete active space multiconfiguration SCF|
followed by multireference singles plus doubles configuration’
interactions which included up to 407,600 configurations. In addn.,|
the spin-orbit effects were included . through the relativistic CI|:
method. The potential-energy curves of Jow-lying clectronic states
of Pt and spectroscopic consts. of 11 stafes of PtH are also
computed using the same method. The exptl. A'-Xq spectroscepic
bnn«L‘ of PtH are reassigned to the 23+ (IN-=1/2(I) transition. A
tentative reassignraent of the obsd. B'-X; system is alse suggested, !
The ground stute of PtzH is found to he of E(I) symmetry when
spin-orbit effects are incorporated with a bridged structure [ite(Pt-Pt).,
= 246 A, R(Pt-H) = 1.6 A]. A very low: lying excited state 1E(11)

0. -1990, 11, N 18



(Te = 0.14 eV) was found fur Pz, The DAl = 59 keal/mol.
compared to the DAPH) = 72 keal/mol, in i Jower stability of!
the PtaH bridge u\mmrr\d to Pt diat. Seme of the lmv-lym'h
elecironic smto\ of Putl, esp.-3/2 s states, exhibit avoidaud crossings.




DL /993,

/: 116: 181577a "Potential energy surfaces for platinum (Pts) +!

.hydrogen atom and palladium (Pds) + hydrogen atom interactions.;

Dai, Dingguo;. Balasubramanian, K. (Dep. Chem., Arizona State

Univ., Tempe, AZ 85287-1604 USA). J. P ys..Chem. 1992, 96(8),!

3279-82 (Eng). -The CAS MC-SCF MR-CI calcns. were carried out

whi'gh included }fg to .'i.l n}illion clonﬁgurations on Pta -l(-] H af_ndd l;d’{

/ 9 + H systems. :Three low-lying electronic states were identified for
M%O/Lzﬁla,w Pds + H while for Pt + H four’ electronic states were found. Bot}\!
Pd3H and Pt:H were found to form triangular-pyramid structures in

]Lﬂf{, which the H atom is at the apex:. The 2A, electronic vtate (Ci,) was'

g found to be the lowest for both PdsH and Pt:H. Spin-orbit effects

. were found to be significant for PtazH. The cnerr,y; to sep. the H
w W veﬂw atom from the trimers was found to be comparable to the corresponding‘

energy for the dimers. PdiH was found to be fluxional in its groun
state while in contrast Pt;H is tigid. . - ) .
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| 119: 80731c Relativistic effects on the bonding and properties,
of the hydrides of platinum. Dvall. Kezzeth G. (Eloret Inat, Falo,
Alto, CA 94303 USA) J. Chem Phys 1993, 93(12), @378-88 1Eng).|
The ground state of FtHr and several loa-lying states of FxH- and}
PtH has been studiad at the ali-eisctizen SCF level of theery !
examine the importance of relativisiic effevts The reslts of calong
based on Dirac-Hartree-Fock thevry, nonrelativistic thecry, and the,
spin-{ree no-pair relativistic approxn. of Hess are compased to sep.
Lﬁe effects of the spin-free terms and the spin—orbit terms cf the
Hamiltonian on the relativistic corrections to the mel. properties.
Cotmparison is also made betacen firet—order perturbation thecry,
including the cne—electron spin-free terma and the method of Hess!
to det. the sire of effects bevond first order.  The spin-orhit
interaction significantly affevts the properties and energetics of these:
mals. because of the participation of the Pt &d cchitals in the
bording: effects bevord first arder in perturhaticn theory are larye.!
Any treatment of Pt compds. wiil have to include Doth the spin-free!
and spin-oehit interactions for an axurate descnption. i
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121: 187672c Bimetallic Thermochemistry: Perturbations iy
M-H and M-C Bonds Due to the Presence of M'. Reynolds, G,

Gregg; Carter, Emily A. (Department of Chemistry and Biochemi
Los Angeles, CA 90024-1669 USA). J. Phys. Chem. 1994, 98(33)
8144-53 (Eng). The effect of perturbing the environment of 5
transition metal-ligand (M-L) complex by the addn. of anothey
metal atom, M', was investigated by ab initio generalized valence
bond/eorrehtion—fe?misltent Ihmetho;lsl.’t 'I}'(he Za:t}l{:’on l(x{ave examd_'
? ‘N the properties of low-lying states of Pt-X, and (PtZr)-X '
Conib st Hoid ', where X = (H, CHy), The bonding trends of the ‘transition el
? 3 diat.-ligand com&lexeu have been compared to their monometallic"
&W[W @ analogs. The authors find that Zr acts as an electron donor in all th!
A , diat. complexes and that in these complexes the hydride—diat. bonq|
05{-{ 4 . strengths are increased much more on av. than the methyl-digt !
bonds relative to the monometallic complexes. For example, the

7
. - PtZr-H bond strength is increased by over 14 kcal/mol relative to'
é)ﬁcm / WO/ Zr-H, while the Zr-CHs bond stre increases only by 4:1:,] ‘mt?

m m /O in the bimetallic complex. The Pt-ligand bond strengths th
/ L increase upon "alloying" the transition metal, but the magnitude of
the changes are more similar-8 kcal/mol for the hydride vs, g
kcal/mol in the Me complex. The authors comment on tha,'
implications of these results for the potential use of PtZr alloys as'
dehydrogenation catalysts. s . o
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123: 93897u Potential energy lurfnos for Pt; + H; and Pd; +|
m systems. Dai, Dingguo; Liao, D. W,; Balasubramanian, K.
X Chem Biochem., Arizona State Umv.. Tempe, AZ 85287-1604 |
US ). J. Chem. Phys. 1995. 102(19) 7530-9 (Eng). Potential -
lurfacea of Pty + H ds + li: aystems are computed for |
dxfferent modes of ap roach umﬁ the complete active space|
multiconfiguration SCF theory (CAS- C-SCF). 'lee uil. geometries’
and the dissocn. limits were computed using multueference singles +|

doubles configuration (MRSD—CI) method whxch included up to 1.54
'million configurations. For both in-plane and out—of- l.i)lme approaches
barriers arise from the crossings of the Pts + H + H (or Pds + H +!
H) surface and the Pts + Ha (or Pds + Ha) surface. Three potential'
min. were found in the in-plane potential energy surface in the

t-barrier region. One of these min. exhibited two Pt-H-Pt or;

d-H-Pd) bridge bonds. For PdsH3 this structure was found to

stable, while for PtsHz2 two nearly degenerate structures were foundl
as candidates for the ground state. The barrier for Hs dissocn. in the'
out-of-plane approach was found to be larger and the out-of-plane:
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min. was higher in energy compared to the in-plane min. for both'
PtsH; and PdsHa. The barrier for Hy dissocn. was found to be'
considerably smaller for Pts compared to Pds and thus Pts is more
reactive towards Hi compared to Pds, a finding consistent with ex t.|
The dissocn. energy of PdsHa was found to larger than !
These trends, the nature of bonding, Mulliken pm, and
avoided crossings in the potential energy surfaces are discussed.
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122: 248798t Theoretical studies of the Pt:-H; interaction.]
Poulain, E.; Castillo, S.; Cruz, A.; Bertin, V. (Division de Posgrado
y Estudios Superiores, ITTLA, Tlalnepantla de Baz, Mex. 54070).
Rev. Mex. Fis. 1995, 41(1), 50-61 . (Span). The capture and
activation of mol. hydrogen by the platinum dimer has been studied
by perturbative and variational MRCI calcns., using relativistic !

seudopotentials. Both singlet and triplet A, states are found to be|
St’ﬁcicn‘:s in the activation of the H-H bond. The resulu»‘:%
compared with those previously obtained for the Pt monomer, for'
which only the singlet states are active. A Pt/H = 1/1 relationahj !
is obtained, in agreement 'Wlth the exptl. chemlso.rptlon results of
in Pt catalysts. Also it is found that the reaction.channel for the
lH—Pt dissocn. is closed since the systems present large energi _.
barriers. At the min. the hydrogen mol. is dissocd. and forms a wel ak’

/.71,%?- /ML (LeA Pi-H bond.
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16B5126. Heamnupuueckas 31CKTPOHHAA CTPYKTYpa PtH{+}, PtH, Pt[2] u
Pt[2]JH wna ocHoBe paccra C HCMONL3OBANHCM 0HO3NEKTPOHHOTO
ncepnonoreHunana [ana atoma Pt B OCHOBHOM cocrosuun]. Ab initio
electronic structure of PtH{+}, PtH, Pt[2], and Pt[2]H from a one-clcctron
pseudopotential approach / Zurita Silvia, Rubio Jaime, Illas Francesc,
Barthelat Jean Claude [Journal of Chemical Physics] // J. Chem. Phys. -
1996. - 104, N 21. - C. 8500-8506. - Anru.
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185135. PacueT € NOMOMIBIO PCAATHBHCTCKOrO 3((EeKTHBHOrO OCTOBHOIrO
norenunana peakunii H[2] ¢ Pt, Os, Re. Cucrematiucckoe conocrasnetie. RECP

calculations for reactions of H[2] with Pt, Os, Ir, and Re-A systematic comparison / |

Gropen O., Sjovoll M., Stromsnes H., Karlsen E., Swang O, Faegri K. // Theor.
chim. acta. - 87, 4-5. - C. 373-385. - Anrn.




