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C é '(91964j \'Thermodynamic propet(leé_'or'pentinuond—e'é" at high|

9
tekrnp’e'ﬁtui’es. IV. ~ Pentafluorides of 5f elements. Galkin,
N. P.; Tumanov, Yu. N.; Butylkin, Yu. P. (USSR). Zh.
Fiz_ KFkim. 1970, Z‘Iﬂiﬂ, 3030-2 (Russ). Vibrational frequencies
of the two most probable structural forms of UF;, NpFs, and PuFs
were caled. by extrapolation from data on the luorides™of 1ower

7 .at. wt. elements. The caled. frequencies were used to cale. thef—————
. \ entropy and free energy of the fluorides gl;%égerzn_gwt 1
-———-%-t——_ atm..pressure and temps. ini thi¢ Tange 29 . ‘
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20¢ Vibrational spectra of uranyl and osmyl complexes.

2;{_‘___ Jeoul ”_ Kharitonov, Yu. Ya.; Knyazeva, N. A. (USSR). Kolebatel'nye
. -==Sperlry Neorg. Khim. I§7§, 310-50 (Russ). Edited by Khari- ™

tonov, Yu. Ya. ““Nauka'’: i/Ioscow, USSR. Theoretical anal.
5— reo ‘_ was made of uranyl and osmyl complex vibrations. The force
AN - field was detd. for - the pentafluoouranylate ion. . Vasil Babamov
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Crarp

132390t Chemistry of uranium fluorides and oxide fluorides. |
II. Preparation and vibrational spectra of a- and B-uranium
pentafluoride. Jacob, E. (Inst. Kernverfahrenstech., Kem-}
forschungszentrum XKarlsruhe, Karlsruhe, Ger.). Z. Anorg. |
Allg. Chem. 1973, 400(1), 45-50 (Ger). By shaking a satd. soln. lI

of UF, in anhyd. HF with HBr 2 hr at 20° 8-UFs was obtained ‘.
which was converted to a-UF; by heating 12 hr at 200° in the

. presence of UFs (80 torr at 20°). Characteristic differences were i
- obsd. in
IS0

the ir and Raman spectra of’a- ax;dx ﬁ;}JFb. R

cd 1943 ‘
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AvBeauchan Je L. Propertien ‘and - reactions a2
‘of uranium hexafluoride by ion cyolotron:'f'
' regsonance apeotrosoopy. "J. Chem. Phyas?,;ﬁg

_",?:1976 64, 8 - 718-—723 (anrn.) ¥l
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85: 114161p The predicted |nfrared spectrum and the

. structure of the isolplod wyaniym pentafluoride molccule.;

, Krohn, Burton J.; Persan, rWilliﬂ B, Overend, John (Los'
4 Alamos Sci. Lab., Los Alamos, N. Mex.). J. Chem. Phys. 1976,
65(3), 969-76 (Eng). Thp {r absorption spectrum of UFs was!

caled. by using force consts. transforred from UFs to predict the!

Y ywavenos. and by using the F atom polar tensor from MeF to!
1 &(Jr /L"Q predict the intensities. Calens. were made for several assumed;
/ peometriéal configurations of Ul's. Comparison of the predicted:
speetra with the recently obsd. spectrum, in the UF-stretching!

region, of the photolysis product of UFa isolated in an Ar matrix’

suggests strongly that the structure is square pyramidal (Cu)’

- ®
£ 1976 £5 a0 7



with the U atom above the F atom equatorial plane. Althou:
the model for the intensities is simple, the caled. spectrum i
expected to predict the correct order of matnitude of the
intensitics of the fundamentals, 1st overtones, and bix
combination bands of UFs, and the approximate wavenos. for the
expected absorption. Some comparisons are given between ti
calens. for the several structures of UFs and obsd. spectza of
other XI5 mols., including PFs, BrFs, and IFs.  °
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yedicted infrared spectrum and the structure of the iso-
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& (:3:!5_1(;/6) Mpenckasanuwiy HHQPaKpacHbif ’énexrp H
TPYKTYpa H30aupoBanHoOf Moxexya UFs Krohn Byr.|-
on J, Person Willjs B, Overend John. The

ated UFs molecule. «J. Chem. Phys.», 1976, 65, No 3,
969—976 (anra.)

Boiuncaen HK-cnekrp NOrJIolenHst B oGaacry OCHOBHHIX
xoneGannit UFs Ha ochope CHIIOBRIX KO3¢)., H3BeCTHRIX st
UFs, u 3nayenng NIOJISIPHOrO  TeHsopa pag atomMa F g
CH3F nas onpepenenng HHTCHCHBHOCTE!. Buiuncaenys npo-
BCACHLI 111 HECKOJILKHX NMPHHATLIX TCOMETPHY. Kondurypa- )
unit UFs. Cpasuenne PACUCTHLIX CMEKTPOB ¢ Hemapwo no- Sy
JAYYCHHLIMH B o6aacTi Bas. koa. UF TpH_doTtonnze UF,| a
H Tocaeayiomeit H3oasiuy TponykTa B Ar-maTphue po.
KaspiBaet, yro UFs umeer xaanpa'mo-nupammxanbnyxo
CTpYKTYpY (Cev) ¢ atomonm U, HaXOMAWHMES Han 3KBaTo-
PHAJbHOI niIOCKOCTBIO aTomop F., Xots NPHMEHCHHAS MQ- |
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Ae/b JJIs1 BBIYHCI/IEHHST MHTCHCHBHOCTE/ NPOCTa, BRYHCICH- :
HhIi cnerrp, NO-BHAHMOMY, NpeNCKa3nBaer NpaBHAbHHI
TIODSIAOK B@JIHYHH HHTCHCHBHOCTEH OCHOBHHIX , KoJeGaHHH,
nmepsLix OGEPTOHOB M ABONHBIX cocTaBimXx noaoc UFs, a

TaK/Ke HX YacToT. ﬂpononeno cpaplichie pe3yaLTaTOB BHI-
uneaeHii gas ueckonbkix’ crpyktyp UFs 1t 1aG6aionaeMbix
COeKTpoB psga mogackyn XFs manp. PFs, BrFs s JFs.
i - —~ . Pcaoye,
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9 1330. Koneﬁa'renbm;lc CNeKTP.I U'FG H UAF5 B Mar-
puuax, Paine Robert T, McDoWwell Robin S,

SRS X &, - e 1
/’LJLA—— Asprey Iarned B, Jones Llewellyn H. Vibra-

tional spectroscopy of matrix-isolated UFs- and UFs. «J.

. Chem. Phys.», 1976, 64, Ne 7, 3081—3083 (anra.)
Hccnenopaunt — MK-cnexTpsl_.. 1t cnekTpel xoMm6. pac.

(1300—180 cM~!') moaekyast  UFg, H3omHpOBaHHON B MaT-

“punax u3 Ar, Xe 1 CO npu 10°K. Jlano otnecenne monoc,

PsinoM ¢ moJsocoit vy OGHapyKeHo HeCKoJbKO Gosee cia-

lf(/_./(;_t_{zw/-:l'[,-%ux €aTe/JIHTOB, NOJOXKEHHE HHTCHCHBHOCTDL H IIHPHHA KO-

e e e e g e e

TOPBLIX 3aBHCAT OT MATpHUbLI H T-phI. [TosiBaenie STHX' 1no-
{——~ JjoC ¢BA3LIBACTCS C NMOHHXCHHEM CHMMETDHH MOJICKYJIL npH
B3aHMOCICTBHH € MaTpHUeEl H C PasjiuHeM THNOB OpHen-

b omt-— TalyM MOJIEKYJB B pemeTke MatpHusl.  Ipu doromnze
~ 1& UFs Y®-pamuauneit 3aperucrpuponai MK-cnektp MoJseky-
|

" .JIH3a OT CHEKTPaJbHOTrO COCTaBa H3JMYUCHHS.
- - _B. M. mpglflGep

—-ab1 UFs. Uccacnobana 3aBHcHMOCTb SdekTHBHOCTI (oTo- |

X7 |
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1 1166, Mpenckasauuuit BHGpaxkpacHelit  cnekTp
CTPYKTYpa M30JHPOBAHHOIN MOJICKy.(ﬂjb‘l’U.Ee.\KI'Ohn B ur'jﬂ‘
ton J, Person Willis B, Overend John. The
predicted infrared sqectrum and the structure of the iso-
lated UFs molecule.! «J. Chem. Phys.», 1976, 65, Ne 3,
969—976 (amram) ; :

C HCMOAb30BalHEM 3HAUCHHIT CHJIOBBIX MOCTOSIHHEIX MO-

JICKYJIBL UF(; H MPOH3BOAHBIX YIHIOJbLHOIO .\(0.\fCHT8 no cme-
wefimisinm_aromMa F B mouckyde -CHsF BHuncaensr uacro-

oGeptonos u cocrapubix Tonos HK-cmektpa Mousekynel
UF;. PacyeTh! BLiMOJIHEHbl AJS1 Pa3JHYHBIX TCOMETPHY. KOH-
grrypaunit UFs. TTyTem cpaBuCHIST BLIYHC/ICHHBIX CICKTPOB.
co cnextpoM Moaekyast UFs, noayusenmoit npu ¢doTonnze:
UFs B MaTpHuHOil M30JIsIUIH,  YCTaHOBJEHA CHMMCTPHS

Cip nan UFs kak_naunGojce Beposthast. M. P. Anues:
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lé, \7L — " "6 B155. - Ciiiopble nocTosHuble W CTOYKTYPa MOHOMc- !
9 pos UFs. Jones Llewellyn H, Ekberg Scott,
Potential constants and structure of the UFs monomer, |

«l. Chem. Phys», 1977, 67, Ne 6, 2501—2595 (anra) |

- . 2\ Hsmepenn HK- u KP-cnextpn " nmponyxros ¢oTonusa |
., * (Hg-nyra srIcOKODO MaBJIEHHS) rexkcahTopuaa ypana gf
i . apronosoit (I:400—1000) 1 HeomoBoii (1:500) wmtatpn-~'
p - nax (T=4,2—24 K). Ipu usyvennn KP-cnexmpa MaTpHia |

> UANLIIANACh B HMTYJbCHOM peXuMe. B HK-cnekrpe Ar-
MaTpHUBl B O0JACTH Bas. KOJI. ypan—dTtop Tocae 15 L\“l"."{

. ¢doromiza, kpome monOCH V3(F2) UFs=619,3 cy~! Habmo-~
7/ éf{’.f’ 7. AZHCL ABe HOBLle —584 st 561 cM~!, otnecemnnie x kg, |
aeGauuam vz(E) u v2(A)UFs B npeanonoxenny CitMMer- |

/ pu Cyo. Ilpu Gosiee ATHTEBHOM obnyyemn (<45 MHH.) |
PALOM € YKA3aHHBIMH TIOJIOCAMH MOSIBAAJNNCH Meneo HA- |

TCHCHBHBIC IIHKH, CBSI3BIBACMBIC C  DPasJiHUibIMK McCTamg |

3axpata MmoJexyarnt UFs. Tlocae doroansa maTpuny g Tex |

uenne 12 yac, mosiBasinach cnabas mosoca 646 M=l op !

Hecentast K v;(A;)UFs (B neone — 649 cm—1), HeGonpmog

Buxo UFs mpu ¢doronnse obpacusercs SKPaNHpoBanuen

|
; - i XH. _CJAOAMI_MATRHIE, COACDK
L,Z:/‘/é' /f{){f _Y.(D.JBJIy_‘lQmig__ﬂOneD‘ﬂl_M___n H_MATPHUB, _COACDK AR |
yd & .




UFs u UFs. B seonopoit MaTpuiue X xoacGaunsM vz M Vs
Oblti oTnecennt mosocel 592,6 m 572,2 cm-—!, IToayucimue
pe3ysbTaThl  (TMOJIOKEHHE M OTHOCHT. HHTCHCHBHOCTH TIO-
70C) H OLEHKH CHJIOBBLIX NMOCTOSIHHBIX B3aHMOXCHCTBHS CBSI-
3eif, CBA3Ci € YIVIOM H YIVIOB, CAGJaHHBIC aBTOPaMH Ha OC-
HOBaHHH faHiibix 10 Mosekyne UFe, HCMOAb30BaHbl s pac-
yeta CHJOBOrO MoJst M yacTOT KojeGammit MoJekyast UFs.
IpenckasoiBaemble uactoThl KoseOanuit - UFs(Cyy) paBum
(B om~!): - v (A)) =648, wvy(A,)=572, v3(4,) =129,
v4(B1) =515,  ws5(By)=99, ' vs(B2) =201, v;(F)=593, .
vs(E) =201, vo(E) =182, Besnunna yraa Faxe' UFpag=101°. |
Hexoas u3 seamunnm r(U—F) ‘B UFs mo npasuay Bana- :
#epa ouenensl r(U—F)uxe # r(U—F)pag B_UFs (coors.

2,00 u 2,02, A). . L ~ Bi-M. Kosba

s S e

e R

11
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S 191499y l’oiéntial constants and structure of the;
uranium pentafluoride monomer. Jones, Llewellyn H.:
. Fkberg, Scott  (Los Alamos Sci. Lab., Univ. California, Los |
- ’ Alamos. N. Mex.). J. Chem. Phys. 1977, 67(6), 2591 5 (Eng)."
Three IR-active UF stretching modes were ob.'_;d. for UF; .

. isolated in Ar and Ne matrixes. l-‘rlmLx; tPIu;_ frequencies and their

f Lo e T relative intensities the structure and U-F force consts. were estd.
Z/" /‘ f (/a’/C// It is quite clear that the mol. has Cso symmetry, the axial bond .
éé’(’t«/"’r VE2 ﬂ/,: ~ has t.. same strength as the UF boida inﬂ‘i" 3, the radial bonds
are somewhat weaker, and the axial-radiat UF, UF' angle is
-':Jl()l°¢ N
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90: 212592¢ Lasor flash photolysis of uranium(VI) fluoride:
the 17 pum infrared spectrum of the transient uranium
fluoride (UFs) molecule. Kim, K. C; Fleming, R.; Seitz, D.;
Reisfeld, M. (Los Alamos Sci. Lab., Univ. California, Los\
Alamos, N. Mex.). Chem. Phys. Lett. 1979, 62(1), 61-3 (Eng). |
UFs mols, were produced from laser Ehotolysia of very low |
pressure samples of Ul in a long path cell. The partial IR \
absorption spectrum of the initially formed UFs mol, was !
recorded in the 14-um region. The extent of internal vibrational !
excitation of the formed mol, and its lifetime are discussed from !
anal. of the absorption decay curve and the measured spectral
contour.

Cf NP0 GO 1/ 2h
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11 01099. HK-cnektp u3oaupoBaHubix Modekyn UFs)
B o6aactu 580—630 cm-!. Kim K. C, Fleming R,!
Seitz D. The infrared absorption spectrum of the isola-,
ted UFs molecule in the 580—630 cm-! region. «Chem.:
Phys. Lett», 1979, 63, Ne 3, 471—474 (aurn) |

B neckosbKHX Toukax HHTepBana 16—17 MK mccnesnosa- .
na kuHeruka O6pasoBamisi Mojekynm UFs H paspyuieHns
UF; oA AeiiCTBAEN T3Ayueiiis NMIyJABCHOr0 Krk-nasepa.
®otonuz UFs B rasopoil ¢a3e NPOBOAMJCS NPH [AABJCHHH
MeHble yeM 2-10-2 MM pT. CT., B KauecTBE HCTOYHHKA |
30HAHPYIOILEr0 H3JIYUCHHS HCMOJIL30OBANC nepecTpauBae-
Ml nmoaynposoan. jasep. ITo pesysnbTaTaM H3MEPEHHI MO-|
crpoen crektp norjouenus UFs B oGnacta 580—630 cm-L!




Hesrcokasi TOYHOCTD H3MEPCHHBIX ‘ CCYEHHIl  TOTJIOLICHH
(£50%) obbsicusierca TPYAHOCTbIO Yuerd TIOTIOLLEHH ST,
06yCI0BJICHHOTO xoneGa'renbﬂo-3036yx(11emlbmu MoOJIeKYJ1a-
s UF, 06pa3yioluMucs npu pexkoMOHHALHH UFs u arto-
wop F. B mosyyesnoM CnexTpe 3aperHcTpupoBaibl ABE no-
7ockl TOTJIOMIEHHS, MOJOXEHHE KOTOPHIX TJIOXO corJacyer-
cs C JHTEPATYPHBIMH AAHHBLIMH no WK-cnekrpy UFs B
Ne-matpuue. HaGmonaemoe OTHOLICHHE JHHTEHCHBHOCTEI
ABYX [M0JOC MOTJOLEHHs 103BOASET TPEANOOKHTD, 4TO
monekysna UFs B rasopoil (ase HMeeT cnumerpuio Cyo.

10. M. JL
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_— 22 B213 H q:paxpacuu CNCKTp nornowenyg Mone. ;
/LJ/ \)x I UF; g 1aCTH 580—g3¢ cM=! K “le.
) ning R, Se D. The ;

Ter s Ly gt |

infrared absorptiop Spectrum !

“s molecyle jp the 580—630 M=t regi.;

on. <Chem, Ppys. 9 Ne 3, a7 B
CeKTpanpyof; o6uac

T 16—17 My H3Mepey CHCKTQI
Y noraoweyyg HeCTa6uapyojf; Mo.neky.ny UF;, nonyqe;mon
- HMIYILCH R Jasenypm (poromfaoM = i daze

Crecreere /o TPH Hu3KkQ AaBaenny, [,

CHCHBHOCTs ena npezmo-"
JOKHT BN BLIBOZ o npennoqmrenbuocm CHMMeTpyy,,!
1o LIS Mogeg, CTPYKTypLt UFs no c%‘v-c—u-

T “ome=- QUL Tapeygy
Ve

2 OCHOBa"H" noﬂyqeﬂnux Aay.
P HX 0 Konrype nosoe i yyy c
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Kim K-C, Fleming K., Jecte B
Chem. DRys. Aetb- 1979, 63(3), 471-Y

The ingromd  @b#orpton Zpuctuen
% the isotated L&/);@f“ i the 58~

630 Cm=! 10840/
CA- 1979, 94 NVS, 6566¥lu, 10 @&
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»~
Z(//-,__ 18 B41.  dnekrponnoe crpoenue UFs. “Rosén A
: P Fricke B. The electronic structure of UFs. 3rd Inter;
national Conference on the Electronic Structure of {}¢
Actinides, Grenoble, Aug. 30—Sept. 1, 1978. «J. phys.»
(France), 1979, 40, N 4, colloq. 4, 197 (anra., q)pam)
Buimosnenn  nepensiTHBHCTCKHE  (MeToxoM XapTpH—dy.
-xa—Cneﬁ)Tepa) H DeNATHBHCTCKHE  (MeTopoMm - Mupaka—
- 7 5 Creftrepa) pacuern SJIEKTPOHHOrO ~ CTPOEHHS . Mok N
.Q/"W‘fjj UF; (c;:mme'rpmi Cy»). Tlposeneno COMnoCTaBleHHe ng’n}f

o - HUCHHOTO PACMONIONKEHHS OXHOSNCKTPOHHHX ypOBHef ¢ pe-
77 &{/‘(‘7/(1’,(? 3YIbTATaAMH pacueToB Xq-METONOM DAacCesHHHX Bony (vic-

TOJIL3YIOLHM NOTEHUHAN «MaDOHH—THH>), M. M. Todyay

2. LGFGp 1




™~
U e
5 91173, 3aekrponnoe crpoenne UFs. ;Rosén A,
Qricke B. The electronic siructure of UFs. (Abstract).
grd International- Conference on the Electronic Structure
f the Actinides, Grenoble, Aug. 30-Sept. 1, 1978. «l.

)—3“{@/{4‘%- /(pi;));;;:l)‘(France), .1979, 40, No 4, colloq. 4,197 (aurm.

Crzz, Y Meroaavn Xaprpu—®Poka—Castepa n Hupaka—Cnste- |
Flf pa B PENATHB. H HEPEIATHB. TPHOIHAKCHHAX DPACCUHTAHH |
—_— 01H03.1eKTPONHbIEe 3Heprun 1 sucprint yopu3auuy UFs. Tpu-
Hata cHmMeTpHsi Cyp € 'aTOMOM U B UCHTPE MOJEKYJH,

. TosnyueHHEe pe3y/bTaThl COMOCTAaBJeHbl ¢ AAHHHMH pacye-

ToB Meroxom CCIT X .o paccesHbIX BOJNH B SYCEYHOM TDH-
GMHKCHHIL, . . .o .. o —= e e e PE3IOME

X, D
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"0: 157354z Electronic structurce of uranium pentafluoride,
Rusen, Arne;  Fricke, Burkbhard (Dep. Phys,, Chalmers Uniy.
vechnel,  Goeteborg, Swed.). Chem. Phys. Lett." 1979, 61(1),

)

58 (Eng).  Non-relativistic and relativistic self-consistent .|

Hartree-Fock-Slater and Dirac-Slater models were used to calc,
one-electron energy levels and ionization energies for UFs, The
calens. were done for an assumed structure of Cy, symmetry with
the U atom at the center of mass of the mol. The spacing and
level ordering are compared with calens. (D. H. Maylotte, et al.,
1976) done with the multiple-scattering Xe method. "Connections
with the multiphoton isotope-sepn. scheme of UFs are discussed,
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;= 11 b43. dnekrpounoe crpoenue Uls. KOSCIN ATnEg, ‘
ééf;_ Fricke Burkhard. Electronic structure of- UF;s. 799@
2 «Chem. Phys. Lett.», 1979, 61, Ne 1, 75—78 (aurJa.)

B pamkax #sepeasTHpicTckoro Merona Xaptpu — doka —

- Caeiitepa H peastusHcrckoro Merona Jnpaxka — Cuelitepa
PacCcYHTano 3JEKTPOHHQC CTPOCHHE MOJIEKYJIBI UFs. Boiunc-
_ JICHHSl MATPHUHBIX 3/€MCHTOB B OGOHX pacCyeTax IPOBONH- |

JH JMCKPeTHHIM  BapHal. MeroxoM. Bo Bcex cayuyasx uc-

g | nmoab3osanich 6a3Hc  MHCJEHHBIX ATOMHHX —OpOHTanell n

L f e 32751177

Pl Le7 /7~ mpouenypa camocorJaconaius mo 3apsay. Teomerpiist UF,
oY coorsercTBoBasa cummerpii Cyp ¢ aToMOM U B 1eRTpE Mace
s ’7“‘::’/2"2(' MOJIeKyJIbl. Pe3ybTaThl pacueroB COMOCTABJCHHE! € JaHHbIMK
~ pacuera UFs nepeastuuctcknM  Xq-METOIOM  paccesy-

- upix Boan (Xq-PB). Ilpn mepexonae or pacuera Merogoy '

i X¢-PB X HCpPe/JATHBHCTCKHM M PCAATHBHCTCKHM pacyeray |

. MeTox0M XapTpi — doka — CaeiiTepa NoOpsI0OK Cle1oBanyy -

MO B UFs He MensieTcsi, HO IMPOHCXOAHT MOCJICAOBATENbHOE

. YUIHPEHHE 30HBI panenTHEX MO. TIpi 3TOM B peasTHBHCT-

ckoM ciayuae HuxHHe MO siBasioTcs Gosiee CHILHO CBA3ay-

. HBIMH, YEM 3TO CJAeXyeT H3 HEepeJsTHBHCTCKOrO pacyera,

[lo pasHoCTAM OPGHT. 3HCPriil MPOBEACHA OUCHKA SHepruiy

NepBLIX PA3PELICHHLIX ONTHY. NCPEXO10B B UFs. 3navenye

nepBoro INOTCHIKANA HOHM3ALHH 9,7 3B, paccuHTaHHOe B

ﬂ’/?/g,/l/// NpHOMIDKCHIH TIEPEeXOHOro COCTOSHUA,  coraacyeres c
S nepuM. Beauuunonn 11.29 3B. U. A. Tononp

P i




7 2 1124.  Heamnupuueckoe H3yueHHe 9JIEKTPOHHOM |

_/é,‘/‘j CTPYKTYPH M reometpun UFs ¢ ucmoab3osannem pe;mm-(

- BHCTCKHX 3()()eKTHBHBIX ~UTTOBRBLIX norexunanos. Ab initio
studies of the electronic structure and eometry of UFs
using relativistic effective core potentials. Wadt Wil-
lard R, Hay P. Jeffrey. «J. Amer. Chem. Soc.»,

/a__/" oK 1979, 101, Ne 18, 5198—5206 (anra.)

Rt A DeKTpoHHAas CTPYKTYpa HH3KOJIEXAUHX COCTOSHHIY UF;
e A7, paccunTana HesmnHpma. Metomom CCIT c HCIOJTb30BaHHeM
) PEJATHBHCTCKOTO 3(PEKTHBHOrO OCTOBHOrO  MOTeHIHana
i ,// ..., (DOI) ypana u mepenstusncrckoro DOIT ¢ropa. Teomer-
-Ees, /—/’, // % PHS OCHOBHOT'O COCTOSIHHSI ONMTHMH3HPOBAJIACh MYTEM pacye-
7y, TOB orpatuueHHbLIM MeTofoM XapTpi — DoKa As OTKPHTHX
0060.;104€K OTHCJbHO AT cumMMeTpi Cyy H Dyn. B pacuerax
C Y4YeTOM CHHH-OPGHTAJBHOTO B3aHMOXEINCTBHS NoJTyYeHo,
4TO GHNHpaMHAAJbHAS cTpyktypa (Ds) ma 1 xxan/Mmoms
SHCPreTHHCCKH BHTrOAHCE, ueM KBaAPATHO-MHPAMHAANbHAs
(Cw). Ha notenu. kpusmx mrsa CTPYKTYP cHMMeTpuH C,
OGHApYXKEHH Gapbepsl BLICOTONI ~5 KKaJ/MOJD. Sueprun
HH3KOJIXKAUIHX f—f-TIePeXO0B . PACCUHTHBAMHCh METOLOM
JIYHUICHHBIX BHPTyasdbHeIX opGuraJseil. Haitneno 6 caa6mix
—f-nepexonoB ¢ smeprusmp 2—15-10%" cm—1. IMpusenenn

—

~

b/ X A




" xapTH pacnipeaeeHia op6m‘anbnox's'3.ncm;pomiof( MJIOTHO"
CTH. O6cyXAaTea npupoaa CBA3M s UFs, xapakTep OJLHO-
KpaTHO 3aHATHX —=AO, Bmsnne CriHH-0pGHTANIbHOrO B3a-
pMogeiicTBHA 1A paammnme’ cpoficTBa 3TOI MOJIEKYJIB.
S e e . R __O._,B.,_Cnsoag/‘
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- M/_ 91: 146248n Ab initio studies of the clectronic structure
& and geometry of uranium pentafluoride using relativistic
effective core potentials. Wadt, Willard R.; Hay, P. Jeffrey-|
(Los Alamos Sci. Lab., Univ. California, Los Alamos, NM 87545
USA). J. Am. Chem. Soc. 1979, 101(18). 5198-206 (Eng). |-

- Ab initio calcns. on the low-lying electronic state of UFs are
/, ary presented using a relativistic effective core potential (ECP) for 1§}
o L. zlnjn}giin nonrelativisl(.iic, ECI}: fosrcl;; lTh? ground—s(tiateb cofr.netry of

. 's was optimized at the evel using a double-{ qualit

] (%ur/ " Gaussian basis set. Without spin-orbit coupling the (;quar)é'
pyramidal ?tll;ucturc (g,‘“) w;ls ci'xlc;i. to be bkcgl/mole}):ver than

C A . the trigonal bipyramid (Dsn), which was subject to a Jahn-Teller
5/% < distort%on. Inclusion of spin-orbit effects reversed the ordering
with the Dan structure 1 kcal/mol lower than the Cir. The twg :

geometries are connected by a monotonic Czr path, so that UFy

will be fluxional. The ramifications of this fluxional behavior are

considered. Improved virtual orbital calcns. show that UFs has o

series of weak Fow—lying (2-15 X 103 cm-1)f-f transitions. The
results of the photofragment spectra of UFs are discussed in light !

of these calcns. o ‘

B, SGFPS pif
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S — ~* (6 1202) Anexrponnoe crtpoenne UFs;, Rosén "AT-

% Nne, Fricke Burkhard. Electroric_structure of UFs.
f‘ «Chem. Phys. Lett.s, 1979, 61, Ne [, 75—78 (aurax.)

HepensiTHBHCTCKHM M PeJSTHBHCTCKHM C€aMOCOINIaCOBaH-
HuMH Merogami XapTpu—®oka—Casrepa (XPC) u Hu-
paka—Cusrepa (JIC) paccuuTanbl OAHO3JCKTPOHHLIC ypOB-
HH 3Hepritt i sucpTHH Honn3almr jmr— UFs . [lpuuata

N

h=ca-p+Pmc2+V(r), rae;V(r) — oneparop noTeHL. 3Hep-
THH, pa3GHBAIOLNIICS Ha KYJIOHOBCKYIO 'H: OOMEHHYIO 4acTH;
noceanss onpeensnacy, Merogom Xoic a=0,70. Bonx.
d-uHst MoJIeKyJinl Ompejelissach BapHall. METOAOM M aml-
(TIPOKCHMHPOBaJIach Jeiiioil KoMOuHauueit opOuTaneii cuM-
. MCTPHH, NOCTPOCHHBIX 13 THCACHIBIX aTOMHBIX  -1uuit.
‘Martpuunsie 3jeMeHTH OnNEpaTopon H TICPCKPHIBAHHA pac-
CYHTBIBAJIHCb JAHCKPCTHBIM BapHall. MEeTOAO0M. Iloayuen--

P22 008

cuMMeTpHs Cyp € prefefomemem—aToMa U~s-nentpe Macc |
MOJIeKyJLl. PejsaTHB. raMuJbTONHAH 3ajaBajcs B BHAC |

~ oo —

7



MBI PE3YJBTATH COMOCTABJCHE C AAHHBIMH PacueroB Me-
tozoM Xa paccesnnsx soan (PB) B suceunoM TIpHOJH-
semim. OGnapyxeno, uro Mmeroas Xa PB, X®C n IC

“MIpHBOAAT X OJAHHAKOBOMY MNOPAIKY Rt GONILIIHHCTBA |
yposueit. Tlpu stom B X®C u 1C pasentias 30Ha 1IHPC, :

geM B Xa PB. Huswme panentusie yposun B JIC pacro-

aoxens ray6xke, ueM B X®C, a xast BHICIIETO 3aHATOTO
:poBusi by M BaJCHTHBIX CMpaBeAniBO 0GpaTHoe. Bapou- :
popanue nopoxenust U B MoJeKyne — NpH COXpaHCHHH

cuMMerpin i aaun cpsaseit U—F npuBeno K H3MCHCHHIO

SHCPTHIl 0JHO3JCKTPOHHLIX YPOBHeil Ha 0,1—0,4 38. Kpar-,
K0 ofcyxiena CBsI3b NMOJMYYCHIBIX Pe3yJbTaToB C MHOTO-

doTonIOil cxeMoil pa3fiesenis H30TONOB C NOMOLIbIO UFe.

v

B. JI. JleGenes ;



)\,7}\{[]/ Fuji K., Miyake C., Imoto S,

A -
Cboywqwﬁfv J. Nud. Su .Tec)vmo@,/ 1949, j_é)P,‘lofL,
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LUF- [ ommail 9053 [ 1956
5

M{C’ / 93: 156618p Mass spectrometric determination of enthalpies
6 of dissociation of gaseous complex fluorides into neutral
and charged particles. III. Heat of formation of penta< !
fluorouranate (UFs-) and electron affinity of uranium
pentafluoride. Sidorov, L. N.; Skokan, E. V.; Nikitin, M. L; |
Sorokin, I. D. (Chem. Dep.,  Moscow State Univ., 117234 '
Moscow, USSR). Int. J. Mass Spectrom. Ion Phys.. 1980, !
35(3-4), 216-24 (Ing). Mass spectrometry was used to study

(A? ~\ . ion-mol. equil. in the satd, vrl\lmrs of the two-component aystems
é

MF-UJ, (where M is Na or K), contg. the neg. fons F-, Ul's- and
UFs~. 'The electron affinities of UFs and UFs aro 3.3 + (),16 and |
4.89 £ 0,95 eV resp. and the heats of the following reactipns are:
F- + UF¢{ — UFs-, 98.0 + 0.3 kcal mol-1; AlF3 + UFs- — AlF4- +
UF4, 22.3 # 0.3 kcal mol-}; and UFs + UFs- — UF4 + UV, -3.4
+ 0.2 keal mol-1, resp. These data and literature values are used
l ”F—‘ to calc. the heat of formation of the UFs- ion and the heats of |
+/ 7 (" # dissocn. of the alkali metal fluorouranates into neutral and ,

|
i
1
{5
]
|
i
|
!

charged particles. &

i NillFa
DL Gy, ety

~A- 1980, 93, M6 X




- | 1920
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1949, London , 1920 462-6
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e o /980
ZLJL P 02; 206430y Bpectra and madeling of lnser -fnduced emianion |
) from multiple-photon (A = 248,4 nm) leradiation of uraninm
hexyfluoride. Kice, W. Wi Wampler, F. By Hldenborg, R, C.;
Lewls, W. B; "Pige, J. Jiy Pack, R. T\ (Los Alamos Sci. Lab,, :

Unly. California, L.os Alamos, NM 87545 USA), oJ. Chem. Phys,

1980, 72(5), 29414-68 (Eng). The laser-inducad emission from

IKrl*-laser irradn, of gascous, room temp. UFs was studied as a -

function of time, wavelength, pressure, and laser fluenco,

Spectra (200-900 nm) are presented at revern] sampling times,

One group of 17 emission peaks (660-900 nm) ix asaigned to the

i Al = 117 transition in UFs. A possible kinetie mechanism ig

&}ZL’/Z/ presented that {s qual. consislent with the time-resolved

emission tatn over the exptl, pressures and laser fluences :

fyvestipated. . N PO
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- 13 B964. TepMoXuMH MOHOB ranoreHuioB ypamna.
Peakunn U+ ¢ CH,F, SiFy, CH:Cl u CCli. Armen’y
trout P. B, Beauchamp J. L. Thermochemistry_of.

urranium halide jons. Reactions bf U+ with CH.F. Sj
CH,Cl, and CCl,. «J. Phys. C€m.», 1981, 85, J\@S':Iz:é,'

UFT /9P

4 NPH CTOJIKHO- :
9 C 1aJ1H3HpOBa- |
Joch ¢ moMoLIbIO KBaJpynoJapHoro Macc-Gpuabtpa. Homnpr.

U+ renepnpoBaJich B HCTOUHHKE C TMOBEPXH. HOHH3almefl
13 npoaykros auccousauun UFy P-unn ¢ Merma-ranore-
HHJaMH, NpHBOAswHe K o6pasosannio UX+, sk3otepmuyny °
kak gast X=F tak n aasn X=Cl. Peaxkuun ¢ terparaaore-
‘HHAAMH NpPHBOZAT K oGpasoBanmio Kak UX* rtak y UX,+ -
npuyeM aas CCly yKa3aHHble TNPOUECCH IK30TCPMHYHLI za'-
.ans SiFy — suporepmuunbl. M3 npanuelX Aags p-mun SiF, !
nonyueHl oueHkn DO(U+—F)=113%12 xkan/monp 1‘1€
AAH;°(I{I::')=I_’_I7-_*:13"KTJ7I7‘Mbm _ - .- A._H. Maeproiiz

Y. /95K, /9 v73,

: 41836—4105 (aura.)
pasoBaHHe HOHHBIX NMPOAYKTOB B pP-UHSIX +
@O 'E mosexysnamu CH,F, SiFy, C%;CTTT—(?CT_im‘U '
CHHH—HOHHOPO—TIYIRT T Td30B0I MIIICHEID m
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A -Cheeny

95: 159142f The absorption spectrii. of laser-produced
urarium pentafluoride molecules in the 350-700 nm region. '
Kim, K. C; Laguna, G. A. (Los Alamos Natl. Lab., Univ.:
California, Los Alamos, NM 87545 USA). Chem. Phas Diid i
1381, 82(2), 292-5 (Eng). UFs wor - .ceeral vy laser >
photolysis of UFs in an abeos.iine iii, and the low-resoln. |-
absorption features i r»= ZoU-700 nm region of the UFs|
photodissne~ Lredliws were characterized. .

C,A.194], 95 WIS .



: P Ipiiers 77793 SR
%— 2B241. Cnektp noraomenuss B o6aactu 350—700 um
moaekyn UF; mnoayuennblx npu  JasepHom  ¢oroanse,

Kim K—€5;Laguna G. A. The absorption spectrum

of  laser-produced UF; molecules * in the 350—700 nm -

region. «Chem. Phys. Lett», 1981, 82, Ne 2, 292295
(anra) -

Hamepen crneKTp MOrJIOWCHHS  HH3KOTO  paspellchHs p

o6nactn 350—700 nm moaekyn UFs (I), monyuernux npi

Ow ¢aew-poronze monekyn UFs (I1) B dotomituu. suefige
¢ momowpio jnasepa KrF ¢ A=248 nm. B orcytertsue' xo-

eﬂl / pOIIEro pa3pelieHIIsT YaCTOTBl «UHCTBIX> IJMEKTPOHHHX pe-
WW PeX0ZI0B HE MOryT OBITh JIOKaJH30BAaHBl H3 HaGJiomaeMiy
IHPOKHX noJoc BHOPOHHBIX mnepexonoB. ITosocu mepeng-

ca 3apaja ‘aas | ciuabHO NEPCKPHITHL MOJIOCAMH Mepenoca -

"zapsaa I, nexammumn ~400 um. Cepus Hepaspellenywx

nosoc B o6aactn 400—700 HM COOTBETCTBYeT HH3KOJeya.

mum f—f-nepexomam ypana B L Ilpn moGassennn O, g

Il nabmopnaerca najeHHe HHTEHCHBHOCTH TIOJIOC TOIMIOuje-

nug | , H. A. Tap6ysopa

~ ~— =

¢ 7982, 7945, 7.
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1J1604. Cnexktp morjaoweHHs o6pa3oBaHHLIX ¢ no-!
Mowpbio JasepHoro uaayuenus mogekya UFs; B o6aactu
350—700 nM. The absorption spectrum of laser-produced !
UFs molecules in the 350—700 nm region. Kim K. C,,:
Laguna G. A. «Chem. Phys. Lett», 1981, 82, No 2,
292—295 (aHr.1.) |

MeroaoM nMIyabcHoro ¢GoToBO30YKACHHS nccnenonaum}
crnexTpbl mordouenns (B obaacti 350—700 nM) razooGpas- |
noro UFs, -oGpasyiolierocst B NPONTTCE (POTOANCCOLMHALNH
UFs beveen ¢ N, mop AeficTBiieM Ja3epHoro o6ayuenys !
npu A=248 nm. [lokasano, uto npH Amax=400 HM Bean-
unnHa cevennus: norJowenins UFs cocrabaser ~1.10-18 cy2,
YTO NpHMEPHO Ha JABa MNOPsIJAKA NpPEBbLIIAeT BEJHUHHY ce-
yennst noryowennss UFs Ha nanuoit asnHe sosubl. Mayye-
Ho Tyuenue Bo3Gyxaennoro UFs noGaBkami O, VYera- .
HOBJICHO, YTO peaKioHio-cnocobubie Moaekyast UFs yuacr- .
BYIOT B Npolecce HHAYLUHPOBAHHOI Ja3CPHLIM H3JTYyYeHHeM |
NOJHMCPH3ALNH, v T. A L

99-/9’592, ./,é?/’\//
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96: 112788b Laser-induced emission spectrum of uranium
pentafluoride. Rice, W. W.; - Wampler, F. B.; Oldenborg, R.
C.; Lewis, W. B; Tiee, J. J; Pack, R. T. (Los Alamos Natl.
Lab., Univ. California, Los Alamos, NM 87545 USA). Proc. Int.
Conj. Lasers . 1980 (Pub. 1981),. .727-30 (Eng). The
laser-induced emission from KrF-laser irradn. of gaseous, room
temp. UFs was studied as a function of time, wavelength,
pressure, and laser fluence. One group of 17 UFs emission peaks
was identified. - o o

C.A. 1950 T6, WIY
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6J1249. JerektipoBanne paaukanos UFs, oGpasyio-:
uuxcst npu goroaucconnanun mMogekyn UFg non neiicteiem’
H3Jy4yeHHst 266 HM, nyTem JasepHoii MHOrodoTOHHOIT HO-
HH3ALUHH C HCMOJIL30BAHHEM OJIHOKPATHOIO Ja3epHOTO HM-
nyabca. «Single shot» laser multiphoton ionization detec-,
tion of UFs following the 266 nm photodissociation oft
UFs. Chou J. S, Sumida D, Stuke M, Wit-
tig C. «Laser Chem.», 1982, 1,-Ne 1, 1—7 (aura.)
 IlpoaemoHcTpHpOBaHa BO3MOXKHOCTh_JETCKTHPOBAHHS pa-
nukanoB UFs, oGpasyiomuxcs npi (oTO] T Mo.JIc-
wyai—UFgTox JAeiictsieM usayyelis 266 nM, Ha ocHose
METOJa MAacC-CIEeKTPOMETPHH C Jia3epHOit MHOro(OToHHOI]
pounsauuels (M®OH) ¢ ucnonb3oBanieM OAHOKPATHOrO Ja-
sepuoro HMmnyabca. Bo  BpeMmsanponeTHoM  Macc-cnexTpe
MoU paaukanos UFs mpu A=450 uyM u E=3 MIx npu-
cyrersyior noust U+, UF+ n UFe*. Ilpn Takux yciaosusx

o /98, 18,6




stonnsyerest tonbko 0,19% paankatos UFs. Ilpenomens
NYTH JaJbleiilliero yBeJYCHHS YYBCTBHTCJBLHOCTH METOI3.
Ormcyeno, uto 6J1arojiapss TakHM JOCTOHHCTBAM MeToda,
KaK BBICOKHG UYBCTBHTGJBHOCTb K CCJCKTHBHOCTb, OH MO-
#KeT 2((CKTHBHO HCIONBL30BAThCS AJS  JAETEKTHPOBAHHS
NPOAYKTOB (HOTONH3A B SKCNCPHMEHTAX MO H3OTONHY. ce-
VIKTHBHOIT _Auccounawun monexya UFs. B, A. Eaoxun



{ 98 62301} A forco field study o
vomplexes,

Perarignar &
Pure Appl. Phys.
anal, of some uran

1982, 20(8), 6624 (Eng).

following Wilson's F-
group using a general quadratic potentia
potential consts. The compliance
amplitudes are also presented.

Mohan, S  Kumar, K. G. Ravi

nna Univ. Technol,, Madras, 600 044 India). Indian J.
2 A normal coordinate

yl pentafluoride complexes was carried out
220 matrix method, on the basis of Dan point
| function and a set of
consts. and the vibrational mean
The values of these mol. consts.

/982

" somo uranyl pentafluoride’

(Div. Appl. Sci,,

" method are in the expected range,

&aé x MM’ evaluated by the kinetic const
and a systematic set of these consts. is presented for the 1st time.

A, 1983, 98 w8,
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2 1599. Jlazepnast MHOrod)otoHHasi HOHH3AUMsI MoJe-
Kya u ee mpumenenue. Laser multiphoton ionization of
molecules and application. Stuke M. «Ber. Bunsenges.’

phys. Chem.», 1982, 86, Ne 9, 837—841 (anra.)
KpaTko omHcano NpHMeHeNHe MeToAa Ja3epHoil MHOro-
‘poronnoit nonunsamun (JIMH) monexysn ans pericTpaui
paankanos UFs B mpoueccax Jia3eploro pasjelenis H3o-
(/é[('/ Wézt@ )-ronoa—rrp'u'pmrpMTEm HOHHBIX TYYKOB OPraHHY. MOJIEKYJ]
q (ua npnmepﬁ_{;\r{{ﬁog{m{g). B\%?:ee nonpoﬁljoq)omlca;m He-,
’ caenoBanus JIN oFg 1t ¢ B rasosoit ¢ase cokycu-
/LWWWZMZ/% POBAHHBIM H3JyYEHHEM i\rF-'Jﬁm (193 Hm). Baperxxc¥pr(-
s : ? pOBaHO MOsSIBJCHHE OAHO- H  JABYX3apSAHEIX — HOHOB
lé[}ﬂé(/‘/w seranios, npuueM ans WFs smuus wona W2+ Ghaa no-

MHHHpYIOIell B CHCKTPe NPH HHTEHCHBHOCTAX J1a3CPHOTO
~ H3AYUCHHS HECKOJBKO FHraBaTT 1ia KBajpaTHbill ~CanTH-
7LZ merp. Cpenan BHBOA O BO@WL na

ocioe JIMW uxcroro HCTOUHHKA HOHOB BoJbppama.
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108: 83170c Heat of formation of gaseous uranium pentafluoride
Bondarenko, A. A.; Korobov, M. V.; Sidorov, L. N.; Karasev, N. M

(Mosk. Gos. Univ., Moscow, USSR) Zh. Fiz. Khim. 15+, ¢ 0 )

259'3 8 (Russ). High-temp. inass spectroscopy was used . ;.- ¢
o equil. UFi(s) + UFg(z) = 2UFs(g). ‘The hest of reaction vor, ¢
y The derived heat of formation of UFs is =1907.6 % 5.1 1) - e

bond energy (UF¢-F) is 380.8 £ 9.0 kJ/mol.
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110 21698a Micro-raman apectroscopy of seleeted solid uraniunt
oxide ﬂum ide (U:Oy¥,) compounds. Armstrong, D. P.; Jarabek,
R.J: F lctchcr, W. I. (Oak Ridge Gascous Diffus. Pl'mt Oak Rid"c,
TN 37SJl 7271 USA). Appl. Spectrosc. 1989, 13(3), 61~ 8 (Eng
Mlc.o~Run.an spectrescopy to examine the spectra of sclid snmple"
of a-Ul's, 3-Ukg, Uls, 3 types of UCai, the powder residue from a
static Ul rclc.x‘,c, and ¥-UOs. The spectra are presented and’
compared to previous literature values, with new features indicated.
- where appropriate. With the implied constraint of proper sample.
U handling, micro-Raman spectroscopy 'is a useful techmquc for the
/ ready identification of U fluorides, oxyfluorides, and oxides.

(7)) B)g W, Ul () (7).
e.A. 1989, ro,n 44
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126: 321325a Structure and Bond Nature of the UFs Monomer.
Onoe, J.; Nakamatsu, H.; Mukoyama, T.; Sekine, R.; Adachi, H.;
Takeuchi, K. (Institute of Physical and Chemical Research (RIKEN),'
Wako, Japan 351-01). Inorg. Chem. 1997, 36(9), 1934-1938 (Eng),
American Chemical Society. The structure and bond nature of the ground
state of the UFs monomer have been investigated by means of relativistic
and nonrelativistic discrete—variational (DV) Xa MO methods. The non-
relativistic calcn. provides less than half of the U~F bond overlap popula-
tion obtained by the relativistic calen. for the monomer with the Cuv
geometry which was detd. exptl. Comparison of the U~F bond overlap
population and valence level structures between the C,, and D3, geom-
etries indicates that the stability of the D), monomer is almost equal to
that of the C,, one. Furthermore, it is confirmed that an intermediate
structure (Co,) between the two geometries shows similar values of ef-'
fective charge, orbital, and bond overlap populations. This suggests that’
the energy barrier between the Dyy, and C,, geometries is very small
and the geometry of the UFs monomer is fluxional between the C4v and
D;y, symmetries. This is consistent with the previous results reported
for calens. using the Hartree—Fock method with relativistic, effective
core potentials [Wadt, W. R.; Hay, P. J. J. Am. Chem. Soc. 1979, 101,
5198]. The flexibility of the UFs structure originates from the fact that |
the U 5f AOs, which play a major role in the U~F bonding interactions,
spread with wide angular distributions of the electrons in hybridization
with the U 6d AO. !



