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J.Chem. Soc., 1957, Febs, 659-65.

Structure and reactivity of the oxyanions
- of transition metals.Part IV.Some
relations between electronlc spectra and

structure.. .,1958,423j9 J
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muller A., Krebs B
z.liaturforseh, 1965,20b, N11,1127-28.

Berechnungen von Kraffknostanten
anoroanlscherCVesblnaungen III.Kraff
Konetanten von MnO4 5 TcO4f and

Reo4
RX.,1966,154177  J
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q§ __]__BBIX MOCTOSIHHBIX 1Opu — Bpaaan. -
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§ 7 4J]223. Auxann3a HOPMaJbHBIX KOODPJAHHAT Re(VII)O;—,:

§ Re(VII)O;Cl m Re(VII)O;Br. Yeranos Walter A,
Foss _Fre D. Normal coordinate — analysis  of

_Phys.», 1965, 9, Ne 1, 87—96 (aura.)

_H creKTpaM KoMO. pac. onpejedelbl NOCTOSHILIC MOTEHU.
sueprit Aas ReOq~, ReOsCl u ReO:By B mMomnduiyipoBan-
—nion mosie IOpH— Bpaiii. Auaiii3 HOPM. KOOP/MHAT Bbi-

¢ noyomplo omyGankosanubx Aanubix.no MK-cnexrpay

4965

—

Sand L -Md.'.v -, -
Re(V1I)O5—; Re(VII)O,Cl and Re(VII)OsBr. ~«Molec.

noanen cranaaprbiM  Merogom F—G-matpuu  Buascona.

: —I'Ipn BBIUHCJCHHH CHJOBBIX NOCTOSHHBIX HCMOJIb30BAH CMo-

co6 mammenpluix kpaapartos. Bo Bceii rpynne paccmar-
CHMOCTb CHJIO-

"‘pnnaemux clcTeM mnpeanoJsaranachb nepeHo

WM. Sxopnen
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Muller -A., badlnl A,

Spectrochim.acta, 1966,22,N8, 1523-26.
Berechnung von Krafzkonstanfen -anorga~
nigiher Verlindungen-IV. Die Berechnung
von Kraftkon stanten tetraedrlscher

oxoanionen der.
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. . ' VI-5712
- V0,°7, €x0,%7, iino,” ,L0042 :

¢07,, Ru0,,%0,%",Re0” 2 080, (11, post:)
lueller- A., Krebs B
Mol.Phys,1967,12(6),517-22.

Potentlal ratios in oxides and oxoanions
(&®-configuration)of the type &nglth

T,symmetry.

7767

/

J, CA,1967,67,N24,111594 2.
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| 3; oe - o VI-4035
VO4 3 Cr04, Mn04,Moo 5
7c0,,, WOZ; , Re0™,, 080, (Sil.post.)

——— ke ™

Mueller A., Krebs B-.,
Spectrochim.Acta,Part A,1967,23(5),1591=5.

Conformational rule for the valence force
constants of tetrahedral oxoanions of the
- XoP~, type with the SO~ configuration of
.7 *the central atom. _

J, , Ch, 1967567, N4, 1503,
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[g Berlin-

£ i d 14324"»"« Spectroscopxc studies of some anhydrous perrhenates.
1br .; Krie smann, H. (Deut. Akad. Wiss. Berlin,
norg. Allg. Chem. 1968, 358
™ (5-6), 193—209 (Ger) The ir and Raman spectra of MReO«
(M = Li, Na, K, NHy, Rb, Cs, Ag, Tl) and M’(ReQ,); (M’ =
~ Mg, Ca, Sr, Ba, Zn, Cd, Pb) were recorded and the effect of the
crystal structures on the inner ReO;~ vibrational modes is dis-—
~cussed in terms of site and factor group analyses. The de-!
pendence of the sym. stretching frequency of ReOy on the catxon —_—
— parameters was also studied.. In MReO, compds., the anions
are predominantly influenced by the cations, while in M’ (Re0¢),—
= compds the vibrational anion-anion interactions predommate
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peet——em——pop, Cohen Donald, Fried S

Henry.

with mol

1971, 33, Ne 8, 2687—2683 (aur..)

" Peakuust peHHS M TEXHEUMsi C PACMIABJCHHLIM
atoM JHTHS H cnexkTpbl KP cooTBercTByIOIHKX Crijia-

. |
herman, Selig

“The reaction of rhenium and fechnetium metals
= ten lithium perchlorate and the Raman spectra of.
! L— the corresponding melts. «J. Inorg. and Nucl. Chem.>», —

HccaenoBanbl cnextpbl KP coseil, o6pasylownxes B p-uun!

—— pennst 1 Texuennst ¢ LiClO4 npn 250—300°. Cnenan suisoxn,

= uyTo 0Gpa3yioTCi MNeppeHaTHbll H NepTeXHeUHaTHblil HONLI
Q. 1 TcO,~. [IpuBexenp_kojebartesblibic UaCTOTblyXa-
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R0 v | Serowdka - Tezobi ofmeite A,
et al .
Vi wwockem. aeta,

1041, ALY~ G, 1963,

O @,ﬁe-ee)/./?



TeOy /@’&(91//&&/ /&//thaem ¥ /Wl
/@6%’&@7&6 /@ /Z(ééfé@l( / il 635Y .

7 Mot J’W /?;/y Vg, 10—

SCCC -0 - enbpnt,y, ;Z/éfw

tee Lons 7é@l/ Wt/ aud &y~ |

-_*%fﬁ% gy o O




797

-.149362d. Hydration of trilaurylamine salts in organic solvents.
. Frolov, Yu. G.; . Zuev, A. P.; Sergievskii, V. V. (USSR). Tr. !
© Mosk. Khim.-Tekhnol. Inst. 1972, 71, 109-11 (Russ). Thei
. efTect of the nature of the anion on the hydration of RyNH* (R = | .

lauryl) in PhMe, CHCL, and PhNO, was detd. at 25° for RyN-, . -
HXO;, R;:NHBr, R;NHCI, R{NHCIO,, R;NHReO,, and (Ry-:
C«Tﬁo NH),S0.. The soly. of H:0 i PhMe soln. of R;NH* salts in-|
%08 creased with decreasing anion size. ~ A leveling effect was obsd. on,
' hydration of salts in CHCl; and PhNO, solns.  The results in-:
K - —0’7 dicate that the proton aflinity of ReQ,~ is similar to-that of:
h»rM 10 , < ;

€O,
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Z 15 5244.) MNpupona CMCKTPOCKONHYECKHE  CBOJiCTBA |
cB TAI—KHCTIOPOA HEKOTODPBIX TSMKENbIX MeTannos, |
IL. Oanna u nopsnok cpsasu METAI—KHCII0POA B OKCH-COe- |
AHHEHHSX DEHHS, TEXHCUMS, OCMHS H PYTeHHs Ha ccHoBe | .

* MH(paKpacHsIx .cnekTpos. (Hanu za J, Baluka M,

Jezowska-Trzebiatowska B. The nature and

' spectroscopic character of the metal—oxygen bonding oi’
- some heavy metals. Part II. “The length and bond order

!

of the metal-oxygen bonding in oxy-compounds of rheni-’

. um, technetium osmium and ruthenium on the basis’ of

- infra-red spectroscopy. «Acta phys. pol», 1972, A42, Ne 5,

537—644 (anra.)
Ha ocuose cinosbix nocTosmisix CBsI3eiT MeTalI—xHe10-

. Pox, ompenenennbix mo HK-cnektpay, us symupuy, yp-Huit |
- ubepra w Bazxkepa paccumpamsi TIODSIAKH # JNHHBL CBS- |

seit M—O B oxcukommuekcax MO; (1), MOLs (H), MO;L;.|
(D, MOL, (IV), MyOLy, “(V), MO(OHIL, (Viy i 2

- M=Re, Tc, Os, Ru; L=F, Cl, Br,; €N, NOy a1 mp. IToxasa- |

HO, 4TO MOPANKH cBa3eii M—O cocTaBAAIOT 11,89—2,56 naist’ |
I, 2,41—2,68 nan 11, 2,92—2.40 gaq 11 I, 1,86—2,19 mas 1V,. |

1 133164 ana V, LH—1,19 pag VI, a gummm cpaseit co- |



Fot8. 1,71—1,75, 1,70—,73, 1,74—1,7s, 1,75—1,78, 1,85—
L9l u :1,90—195. *Bricokne mopsaxy cBaseir y Il 4 g
oGbsciens Hammyiey B KOMIIEKCAX ABYX nomoamntemsusix

" px—d- cBaseir Mexay M u O, Hamume MOCTHKOBEIX aTo-

MOB KHcJOpoga B Gusznepusix chcreyax V HECKOIbKO oc- |
- J1a0Jser cpasp () —O. Camble nu3kye TNOpsiaKy cBagelr B |
rapokcucoenunennax VI, g TaKXKE B - KoMmaexcax
20) Le—,, Tae- #aGaonaeTcs npaxkmiyecky . YHCTas c--’
' 'CBA3b Mexay M @ O Monexyast HpO. U, [ ey, Acta Phys.
- Polon., A38 563 (1970). ‘E. C: E(ppemosf
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'_Assignmont of v (L) and v (Fz) of tetra—-
hed.ral specn.es by the calculat:.on of
h th rela‘blve ‘Ramain intensit:.es the vib-
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!uchwinbunLSJpektxen von’ 5o(,rO4 55(,1'0
10,27, Pno0,4 , 19%150,27 ung pe 18
. Zur. Berechnung exakter Kraftkonstanten

<L von: Ionen, ' U‘pectrochim. acta ' 1974,,¢
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TC Ch 5 MGU Mf %15 -Zzé;g?

" GouldsRobert K.,  Miller:William J.

‘fQElectrOn nttachment and compound

'vaormation in’ flames.:VI. Negative ion -

925and compound formation in: £lames

';containing rhenium and potaesium. :f""
_*-'ﬂJ. Chen. Phya.?',19(75 62,)1‘12 ,644-649

1 3027302 V3080547 nnk e —




n—n

I /-

_nrelly

2;1712()5;) Structure of phenanthrolinium pr_rr)_wm}tc'
rystals. Sergienko, V. S.; Khadashova, T\ 8. Porai-Roshits,’

—7==-T-—M! A Babeshking, G. K Butman, L. A, (Inst, Obisheb, Neorge ™

Khim. im. Kixrnnkéva, Moscow, U‘SSR). qurd. R:him. 1975,

1(8), 1147 (Russ). , The crystal structure of the titlejcompd. was
detd. by x-ray diffractometry. The structure was refined to an R——

of 0.037." The crystals are monoclinic, space group B2/b, with a
13.599, b 18.520, ¢ 10.565 A; and v 112.15°; d.(calcd.)%= 2.325 for___

7

7 = 8. The structure consists- of planar phenanthrolium and
~detrahedral ReOs- ions. The avg. bond lengths are : Re-0 1.743,

——{=——N-C'1.351, and C-C: T4IZ A. - The O—ﬁ?e—o angles are 107.8-110.6°.

The crystal is held together bv nonlinear intermol. H-bonds.

23 20 o

L'Z/jﬁ?‘
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.LTC cn, Fh
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"ithe valence level. electron atructure ofi'

A.‘moo4 wo4 ReO4 and OaO4 by XPS.,_

st Phyﬂ? Lett. 0 1976 43, N 2 263_
__26 (anm,) 4 %
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V. High Tenp . Soc., 1989
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94: 260242h Hirh-resolution speetroscopy of matrixz-isoln
perrhenate molecules. Chraplyvy, A. R Moerner, W, I
Sievers, A. J. (Phys. Dep., Gen. Mot. Res. Lab.,, Warren, il
48000 USA).  Opt. Lete. 1981, G(5), 254-G  (Ing). The
temp.-dependent lincwidth of the saturable IR active v3 vibratizna!
mode (10.8 #m) of ReQs- in pure II host crysials wes measured

+ (7 between 2 and 600 K. Below 20 K the absorption linz is
3 inhomogencously broadened and has 2 0.016-cm-1 width (FWHM).

- Ahove 30 K the transition is homogeneously broadened by alnstic

3 acoustic phonon-seattering precesses. The low-temp. inkemoy 5

width of ReOq- in KI:RbI alloys is' 2 orders of meznituds lurper

- than for the pure KI crystal, and the absorpiion is coincidant
with the 10.8-;m P(42) COz laser line at all temps,

CA. 1984 2Y, /ol



: pectra of ReO,-!
a isolated in alkalj halides. «J. Phys. C: Solid State
Phys.», 1981, 14, N 3, 283—288 (anra.) :
3Mepentr MK-cnektpor u cnektpol KP monokpuer. KCl,

‘KBr, KJ u RbJ ¢ noGaskoit VReO

{ 4 (I) npu komu-my 1
j "'_9'.1:0,5 BeC.% n rt-pax 6—300 K. Iposexeny nonﬂpua‘au.j
[r —~-.-_. i . ER——— S

A TTLATE™



usMepenns B cnektpax KP. ITokasano, yto koneGaTesbHBIL
cnekTp nona' ReO4~ B peleTke Bcex H3yuCHHBIX TaJOreHH-
JIOB MOAYHHsIETCsl NpaBHJAAM oTGopa ans cHMMeTpHH Tq
H3osanpoBannoro nora. B MK-cnektpax oGuapyxennt aABc
HHTCHCHBHBIE moJsockl 920 1 333 cM—!, oTHocsulHecss K KO-
neGaHnsaM loHa THma cuMmMetpii Fp, a B cnektpe KP —
4 mmnn. 964, 338, 920 1 334 cMm—!, oTHocsiiecs K KoJe-
GauusiM HoHa THmoB .cuMMetpun A, E, Fo u Fj, cooTBet-'
crBenno. . o o H. A. TapGy3oBa,

B e o 7




1981
/K I ( / 1,/ -

ag: 1828050 Infraved and Raman speetra of rhenium tet=
raoxide ions isolated in alkali halides. Mohammad, M. R

’ Sherman, W, F. (Dep. Phys., King's Coll., London, Engl. WC2R
/ . SLA). J. Phys. 1981, 14(3), 283-8 (ng). Single crystals of
{ KCL KBr, KI, and RbI doped with <0.1% ReO4 were grown

apd studied by IR and Raman methods.  The apcctra indicate
lated ReQy- possesses T symmetry in all cases.

,{ ﬂf\‘.”c{é{) &, that the iso
it &rater

e —




198

. 8B188.  HudpakpacHele CNEKTPH 1 CHCKTPH KOMOi-
HalonHoro paccesnyg_ReO,~ H30JHPOBANHOrO, B LieJN0Y-
}:lblx - ranorenupax_ co crpykiypoii, CsCl. Moham-
ed M. R, Sherman W. F. Infrared and raman
spectra of ReO4~ isolated in alkali_ halides of CsCl
structure. «J. ‘Phys. C: Solid  State Phys.», . 1981, 14,
Ne 28, 4121—4130 (anra.) ' . :
Hamepennt MIK- 1 ‘KP-cmextpnt kpucramios MX (M=
=Rb, Cs, X=Cl, Br, J), conepxamux ~0,05% KReO,,
B obnacTi GyHAAMEHTANbHBX.  KoneGanuit noHa ReO,—.
CheKTpH H3MepsLINCh' MPH pasanunbix: T-pax (12—300 K)
‘w nasnenusix (mo 8 x6ap). Haiimeno, uto non ReO4~ mpu
NOBLILEHHLIX ~JaBJeHHAX MOXET 3aHHMaTh a3any-,
HHX TOJIOXKeHHSt B KPHCT. peUIeTKe wles. TaJIOTeHHAOB,
K-PHE OTJIHYAIOTCST OpHeHTalHeil (Cy unn Csy). B uactuo-
crii B RbJ peamnayercst opuenrtauusi- Cz, @ B RbBr n
RbCl—Cs,,. Cnexktpnt ReO4~ B CsX mumeiorT Gosee crox-
Hblft BHO, YTO OGBACHAETCS BO3MOMKHOCTBIO CYINECTBOBA-
HHS Kak TOil, Tak M ApYroit OPHEHTaLHH HOHA BCJeAcT-’
BHH Génbwero pasmepa aaementapuoit aueiiki CsX no
cpasiennio ¢ RbX. . ... _.. .. B. M Kon6a



Al (99
L/ 4 11.542 i Cnexrpu Hl(-nomomeuun M XoMGHHALHON-'

“Horo paccesniil aHKo:08 ReO;~, H3OAHPOBAHHHX B MATPM-;
“ X FanoreHHAO0B WCAGUHEX METa’anos co ° CTPYKTYpof'
- CsCLInfrared and Raman.spectra of ReO— isolated in:
“-alkali halides -of CsCl structure. Mohammed M. R,
:Sherman W.F, «J Phys. .C: Solxd State Phys»
\ '1981 14, \v' 28, 4121—-4130 (anra.) -
g Hayqeuu HK -criexTpst - (1000—260 cu-') Honos Rco.
‘ (1), nsonuposannux B . Matpuuax CsCl, RbCl, Br n- L
'npu T-pax 12—300 K, a Takxe CNEKTPH KOMG. pac.
{ ﬂﬂ/ npu BO36YHACHHH nasepuoﬁ -JIHHHeR 488,0 HM MOUHOCTHIO !
Br, OrMeycno; yto-Nce nepeuncieHiile MaTPHUH MY
mcoxux Jauacumstx (1==7,3 xGap) . o6nnAaNN CTPYKTYPOIt
>-mna CsCl- O6cyneHi - HIMEHCHRR ¥acTor M QTHOCHT,
{ uurencusuocteft MK-nosnoc I npu Bapuauun’ masnenus s
'pa(So‘u]:n KioBeTe., I'Iponeneu xoneGaTenmmR aHanH3 CreK-
TDOB L. _:-. . il }

p
P 1952, /8, WY




Red)y B . Ve

96: 76732t . Infrared and Raman spectra of rhenium tetra=
oxide(l-) isolated in alkali halides of cesium chloride
structure. Mohammed, M. R.; Sherman, W. F. . (Dep. Phys..
King's Coll.,, London, UK WC2R 2LS). J. Phys. C 1981, 14(28),
4121-30  (Eng). The IR and Raman spectra of ReOs were
studied in CsCl, CsBr, and Csl at zero pressure at 12-300 K and

’ _ in RbCl, RbBr and RbI at pressures ug to ~8 kbar at 300 K.
M cm Spectral changes were obsd. as the Rb halides were changed
LL from NaCl to CsCl structure. under pressure and back again as

the prosaure was released. Shatp low-presaiire apectra showed

that the ReOy- fons were well jsolated in the samples. Within
the larger sites of the Cs halides there were many possible
orientations of the ReOs that could be contributing to the
sEectm but by analogy with the Rb halide high pressure spectra,
there were 2 dominant orientations. ~ . -

| @
CA-IPERL, 6, A /D .
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5 v
/&% /[//Wt/%/ / 118: 27719h Ab initio study of the oxides of rhenium and their
hm, Randall

by

s
)y

anjons. . C.. Banerjee, Ajit (Theory Proj., Ckem.'
Sci., Idaho Natl. Eng. Lab., E G and G of Idaho, Irec. P.O. Box 1625,
Idaho Falls, ID 83415-220S USA). Chem. Phys. 1992, 167(3), 291-7]
(Eng). Ab initio MO calcns. were used to study the properties of gas
phase rhenium oxides in order to gainsa. better understanding of,
some of the issues related to the surface ionization of perrhenate
anions (ReO«) from a hot Ba(Re®.J/Nd:O; surface. . The ground
state of the anion is tetrahedral, with a bond length of 1.835 A. at the
UHF/LANL1IDZ" level. Several geometric linkages of its corresponding'
neutral were considered, including some frazments. At the ,E_'O‘F/c;

- LANLIDZ® level, it was detd. that ReO. neutral could be viewed as

an adduct of two oxygen atoms onto a linear ReO: backbore. The
energy of ReOq-, ReQu. ReOs. 02, and O equil. structures were then
detd. at the MP4SDTQ/LANLIDZ® level. « neutral is stable by
3 eV with respect to ReO: + 20, and its electron affinity was detd. to
be between 2.4 and 5.0 eV, which is in acceptable azree=ert with the
results of Gould and Miller who approxirated’ this Qyantity from
thermochem. data to be 4.5eV. - - . o
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02 in excess Ne and Ar during condensation to form
the MO2 dioxide mols. as major products. The
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complexes with C2v symmetry the tetrahedral MO4 (M
= Ru, Os) mols. are formed on sample annealing.
Photolysis converts the (02)MO2 complexes to the
more stable MO4 isomers. The MO2- dioxide, Re03-
and ReO4- anions are also formed via electron cap
by the neutral mols. The metal oxide neutrals and
anions were identified from 0-18 substitution and
natural metal isotopic splittings and from DFT
calcns. of isotopic frequencies. Doping with CCl4
to serve as an electro trap gave the same neutral
mol. bands and virtually eliminated the anion
absorptions, which further supports the anion
identifications. IR spectra density functional
metal oxide anion; rhenium ruthenium osmium oxide
soli neon argon matrix
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(Optical, Electron, and Mass Spectroscopy and Other
Related Properties) 65; 74 Laser-ablated Re, Ru and
Os atoms react with 02 in éxcess Ne and Ar during
condensation to form the MO2 dioxide mols. as major
products. The MO3 oxides with D3h symmetry, the (02)MO2
dioxide complexes with C2v symmetry and the tetrahedral:
MO4 (M = Ru, Os) mols. are formed on sample annealing.
Photolysis converts the (02)MO2 complexes to the more
stable MO4 isomers. The MO2- dioxide, Re0O3- and Re0O4-
anions are also formed via electron capture by the
neutral mols. The metal oxide neutrals and anions were
identified from 0-18 substitution and natural metal
isotopic splittings and from DFT calcns. of isotopic
frequencies. Doping with ccl4 to serve as an electron'
trap gave the same neutral mol. bands and virtually
eliminated the anion absorptions, which further supports |
the anion identifications. SR Sttt - Brent
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= Ru, Os) mols. are formed on sample annealing.
Photolysis converts the (02)MO2 complexes to the
more stable MO4 isomers. The MO2- dioxide, ReO3-
and ReO4- anions are also formed via electron cap
by the neutral mols. The metal oxide neutrals and
anions were identified from 0-18 substitution and
natural metal isotopic splittings and from DFT
calcns. of isotopic frequencies. Doping with CCl4
to serve as an electro trap gave the same neutral
mol. bands and virtually eliminated the anion
absorptions, which further supports the anion
identifications. IR spectra density functional
metal oxide anion; rhenium ruthenium osmium oxide
soli neon argon matrix



