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, . VIII 2266 1955
PuSi, (.r éy). ‘

Runnalls 0.J.C.,Bouchex R.R.,
Acte czrystallogr., 1955, 8, N 9,

592

PreX, 1956, o 10, 28261 oS

The crystel stiructure of PuSi,:
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- Cvimoises 94
PuB (re) PuB (re), PuB4 ( re) Pu36 ( re)

‘ . mcDOflald B Jo, StuaI‘t VI Jlo,
. Acta crystallogr., 1960 13, N 5, 447 448

"5The crystal structures of ‘some plutonlum‘
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' ) 5 5640. Hccaepopanne ruapuaa nayToOHHS MCTOIIO\'I
b spepuoro marnutHoro pesomnanca. Cinader G, Za-7 [7{
P/,(/ /7/ . mir D, Hadari Z. NMR study of the plutonium hyd-
X ride system. «Phys. Rev. B: Solid State», 1976, 14; Ne 3
912—920 (anura.)

IMpn T-pax 77—300°K ma uecrexnoMerpHuy. oépasuav

\ ) PuH. (1) ¢ x=1,78; 2,35; 2,65 n 2,78 navepennsl CnexTpLy
TIMP. Cnexrper I cocTosAT I3 ABYX JIHHIIIL, paammmomn\'

Cs1 MOJIOJKCHHEM, IJIOLIAAblo MO KPHBOIT M IIHpHHON. ITI

JUTHHIT mxcrmubnunponanm KaK OTHOCAUIHCCS K TIPOTOHAM

pacmonozkenubiM B okrasapiy. (Ho) u Terpasapnu. (H)!

C’%C/Zr/’ nosunuax pewerkn I. Casur Haiira aas Hy He BuxoauT 3a:
‘mpejeant ownGkx dKcmepuMenta; aas Hr casur muswepen,,

1 ero u3MeneHue omnceiBaercst 3akonoM K=Ko+cr/(I—0z), |

DIC MapaMeTp Cx MPAKTHYCCKH HE 3aBHCHT OT X, Xaoaxrep
sapucumoctit K(T) ananornuen 3axony Kiopn — Beiicea, !
yTO yKa3bBaeT Ha mapaMarHeTH3M -l i BO3MOXHOCTH Mar-!

HuTHOro ynopsizouenuss I mpu HH3KHX T-pax. Has x=278:
obuapy:keno (peppoMarnuTioe  ymopsuioyeHne mpi . Op= |

=85°K; aunauenus Or pesko yMEHLLIAIOTCS TNPH YMeHblie- |

Hun X. Buickasano npexnoJoxenie 06 ammbeppo“armmxou

ynopsnouenun mpH  Maamx X. Xapakrep T-DHOI  3aBi-
X/9 777 9 CHMOCTH BpPGMEH CIIIH-PCUIETOUHOIT -PCAAKCAHH CBHIETCMb- -
CTBYCT O HAJNHYHH B I J10KaaH30BAHHOTO MArHHTHOTO MO: '




MCHTa y HOHOB mayTonHs. O6unapyxeno, yTo CKOpPOCTb JH(-'
. )y3HH <OKTa3[APHU.» MPOTOHOB GOJIBLIC, UCM «TETPAdAPHU>!
13 COBOKYNHOCTH MOJYYEHHBIX AAHHBIX CACAAH BLBOL O
TOM, UYTO XapaKkTep CBS3H ATOMOB-BOJOPOAA, PACMOJIONKEH-

HEIX B OKTasnpax M TETpasapax,. pasimuen. Jas omucanus
QMEeKTPONHOro crpoennst I mpeasoikeHa MOIedb, COIVIACHO,
/K-poit C OKTasapHu. aroMaMmi H cBsi3an HOBGII ypOBelib,
| pacnosiozKenHEI MmizKe BaseHTHOI 3omubl. CpeJano  Takike
Npeanosoxenie 06 “yMCUbIICHHN BaJeHTHOCTH y HOHOB
Iy TOHHS, ~ PacroJOKCHHBIX noxpyr OKTa3ApHY. MPOTOHOB.
. 1. Mnapwreiin,
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/: gttt €A 6707
. 9bB172, Hudpaxpacubie CeKTps MaTPHYHOH3OJAHPOBAH-
;) HBIX HUTpHAOB nayrouus. Green D. W, Reedy G. T.
Infrared spectra of matrix-isolated plutonium nitrides.
«J. Chem. Phys.», 1978, 69, Ne 2, 552—555 (anrua.)
Hamepenst MK-cnekTpsl NpoaykToB p-uuii aToMapnoro
nayTonus ¢ No'%, No'S n N'MN'S, n3onuposannuix B MaTph-
ne TB. Ar. HMnenTHQHUHDPOBaHB NOJOCH  MOIJIOLIEHHS,
‘CBHIETeJbCTBYIOUIHE 06 OGPa3oBaHHH B 3THX  YCJIOBHSIX
PuN u PuNy. B cayuae PuN Buiunciena rapmMonnu. wacrora
“kosebanu 9+1,6 cm~! u l-7 nompaBka Ha anrap-
monnuHocTh 3,1+0,8 cMm~!. Jlas n30TOMO3aMEIIEHHHIX MO-
Jekyasl PuN, onpezesensl yacTOTH Badl. KOJI. V3, NIPOBe/eH
aHaaH3 HOPM. KOJ. H CAeJlaH BHBOX O JHHENHON CTpyKTy-

pe 3Toii MoseKyJb. OTMeYeHO, YTO OTPHI. BeNHYHHA Ba-
JIEHTHO-BAJIEHTHOTO B3aHMOJENCTBHSI CHJOBOIT TOCTOSHHOIL
PuN, cBugeressctsyer o Gosee caaGoii csssn PuN no
cpashennio ¢ PuN,. b O. T. Tapkywa

L

Yoy 2263



Put’ LGl T

1 0413. HK-cnéktpst MATPHYHO-H30JIHPOBAHHKIX HHTPH-

ﬁ‘ - nos Pu. Green David W. Reedy Gerald T. In-

[AA g frared spectra of matrix-isolated plutonium mnitrides. «J.
o Chem. Physs, 1978, 69, Ne 2, 552—555 (anr)

Hceaeposann MK-crnekTpet (1050—700 cM~!') moJexkya

) PuN (I) n PuNg (II), a Takxe HX 15N -3aMCLIeHHBIX aHa-

- mfc‘m, H30JMPUBAHHLIX B aprouoéxoii Mannu%anu T-pe

(-~ '90° K. YacTtoThl BaJjieHTHLIX KOJIC amuit 1 nu N —1 co-

Z(’/" !/‘//Z/ ‘crapasior 855,73 H 828,62-:0,05 cM~! COOTBCTCTBCHIIO.

. Teoperny. 3H3uCHHE xoneGarenpuoit wacrorst 1 (8 rapmo-

yny. - pHOIHIKEHHH) PABHO 861,9+1,6 cu—!. Onpeaencua

fonpaBKa Ha_ LdrapMOHR4NOCTDL koacGauna 1 @eye=3,1=%

+0,8 crt—!. UacroTul BAJICHTHOrO xoneGanusi y B 11, coaep-

watuix atomul MNUN, UNISN u BNISN pasust  1029,74;

1017.73 n 098,87:-0,05 cM~! COOTBETCTBCHHO. [Toxasano,

uto odackyast 11 siBisioTCsa aunefinpivu, mpHueM  addex-

tupnoctb csszi B Il Boiuie, ueM B 1. BuGa 12. H. B. A,

N
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a4: 147118u Oxygen potentinls of uranium plutonium
oxide (Uo7iPu0230245) in the temperature range 1250-1550°C.
Chilton, G. R.; Edwards, J. (Windscale Nucl. Power Dev. Lab.,
United Kingdom At. Energy Author., Sellafield/Seascale/Cumbria,
Engl.). Thermodyn. NucT. Mater., Proc. Int. Symp. 1979 (Pub.
) 1980). 1, 357-68 (Eng). IAEA: Vienna, Austria. The O :
},»;‘/ , 154/ potentials were measured at 4 temps. between 1250 and 1550° by .
Ll o fdfA usix;g a ltl}'azrmog:;inlv}mclt)ric tachnique. Addn&. m%nsuremcnlts
- L5, . made on UOz+x and UoggPup31Q24x Were comparc with previously
/A rusiid. ""/.: published data. Anomalies in some of the low tcmg. measurements |
may be attributable to small-scale variations in the Pu/(U + Pu)

ratio. .

L. SIS G 77



/ /98]
ID L{g [w)& 2 1804. Y¢-¢0103nempouu6e HCCJAe0BAHHE HEKOTO-

PbIX METANN0KAPOGOHHABHLIX M FHAPHAOMETANIOKAPGOHHL-
npix kaactepos. Ultraviolet photoelectron studies on bon-
ding in some metal carbonyl and metal \hydrido carbonyl
clusters. Green Jennifer C, Mingos D. Micha-
el P, Seddon Elaine A. «Inorg. Chem.», 1981, 20,
Ne 8, 2595—2602 (amra.)

. [Moayuennt Hel- m Hell-dpoTos/1ekTpoHnbie CIEKTPHl B ra-
soBoit (pase Puy(CO)12, Os3(C0O) 1z, C04(CO)12, Oss(CO) s,
) H;3Re3(CO)12, HiRey(COYrz, Ha s3(CO)1o, - H4OS{(COJis

BOTOICKTPOUHEIC CACKTPHl MHTEPHPETAPOBAHL IPH TIOMO-
uyt aHamusa orhockt. mutencnsrocteit 8 Hel- m Hell-cmex-
Tpax 1 CpaBHeHHA € (OTOICKTPOHHBLIMY CeKTpaMH Poj-
cmBennbIX coemHenuit, [TepBBIi NMOTEHUHAT HOHHI3ALHH HC-
CGNOBAHHBIX COGHHCHHIT COOTBETCTBYCT YAAJEHHIO 3JeK-
tponos cpssn M—M. Ilokasana Baxuas pojib aTOMOB
BojOpoAa B cTabuansawun Kaacrepos. OGcyxaena mnpaso-
MOUHOCTb NPOBENCHHS AHAJNOTHH ~ MEXKLY  3JEKTPOHHOI
CTPYKTYpOIl KJIacTepoB H METaJIHY. MOBEPXHOCTH. Buba. 32.

:/{9/9&0, /‘8, //CZ : ~ 10. B. Yuxkos
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/@&ﬂ j ﬂy F: Pu02504 ' ra9s5
’)L P:3
05J1.0178. HeaMnuphuecKHe KBAHTOBOXHMHYECKHE — PacteThl ypanuna
UO[2]{2+}, nnyronuna PuO[2]{2+} 1 HX RETPATOB H cynbaros. Ab initio
quantum chemical calculations on uranyl UO[2]{2+]}, plutony] PuO[2]{2+},
and their nitrates and sulfates / Craw J. Simon, Vincent Mark A., Hillier Ian
H., Wallwork Andrew L. // J. Phys. Chem. - 1995. - 99, N 25. - C. 10181-
- 10185. - Anrm.
Ab initio molecular orbital calculations on the structure and stability of the
nitrate and sulfate complexes of uranyl (UO[2]{2+}) and plutonyl
(PuO[2]{2+)) using effective core potentials are reported. It is found that the
binding encrgy of sulfate is greater than that of nitrate to both uranyl and
plutonyl, with a slight preference for plutonyl. A method of decomposing
‘the binding energy into electrostatic, Pauli repulsion, polarization, and
charge transfer components is described which predicts that electrostatic
forces are dominant. A simple molecular mechanics potential is developed
by using this finding, which is successful in reproducing the ab initio results.

Y.1996,n75
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F: PuO2(NO3)2

P:3 -

05.J1.0178. eaMnHpHYCCKHE KBAHTOBOXHMHYECKHE  pacucThl  ypaHuia
UO[2]{2+}, nuyronnna PuO[2]{2+} u ux HHTpaToB H cynbaros. Ab initio
quantum chemical calculations on uranyl UO[2]{2+}, plutonyl PuO[2]{2+},
and their nitrates and sulfates / Craw J. Simon, Vincent Mark A., Hillier Tan
H., Wallwork Andrew L. // J. Phys. Chem. - 1995. - 99, N 25. - C. 10181-
10185. - Anm.

Ab initio molecular orbital calculations on the structure and stability of the
nitrate and sulfate complexes of uranyl (UO[2]{2+}) and plutonyl
_(PuO[2){2+}) using effective core potentials are reported. It is found that the
binding encrgy of sulfate is greater than that of nitrate to both uranyl and
plutonyl, with a slight preference for plutonyl. A method of decomposing
the binding encrgy into electrostatic, Pauli repulsion, polarization, and
charge transfer components is described which predicts that electrostatic
forces are dominant. A simple molecular mechanics potential is developed

/Y / g gé/ NS by using this finding, which is successful in reproducing the ab initio results.




'F: Pu02S0O4 / g \(/5“ :
P:3
65176. eamnitpiyeckite KBaHTOBO-XHMHUECKHE pacueTs! ypamiuta UO[2]{2+} !
wrytomiia PuO[2]{2+}, n ux murpatoB n cymedatos. Ab initio quantum
chemical calculations on uranyl UO[2]{2+}, plutonyl PuO[2]{2+}, and thei: .
‘nitrates and sulfates / Craw J. Simon, Vincent Mark A., Hillier Ian H.
Wallwork Andrew L. // J. Phys. Chem. - 1995 99, N 25. - C 10181-10185. -
AHri.
eomnupiyeckuM  MetomoM CCIT MO JIKAO c¢ wucnoms3oBanmeM
PCIATHBHCTCKHX TCEBAOMOTCHIHAIOB B MOMHOM AKTHBHOM NpPOCTPAHCTBE (- °
YUETOM JJICKTPOHHOIT :
xoppesiuni B pamxax MII2 i KB npoBefeHbI pacyeTs! ypaHIIBHOIO ¥ |
IUlyTOHIWILHOTO KaTHOHOB M HMX cymbdaToB M HuTpaTtoB. IlpuBenmens:
PaBHOBECHAsA  reOMETPHA,  pachpelielIeHHS  JJIEKTPOHHON  IUIOTHOCTH ;
KoseGaTenbHble YacTOThl. DHEPTrHH CBA3H IUIA cymbdaros Gomsue, uem s
HHTpaToB, MPHYEM JUIA IUIyTOHHSA OHH HEMHOro Goiblue, YeM A ypaHa

" Paspmenenne JHeprHHM CBA3H Ha KOMIOHCHTHI MoKa3alo mnpeobmamanie
2JIEKTPOCTATHY. B3AHMOJEIHCTBHIL. a OCHOBAHHH TMONYYEHHBIX PE3YILTATOE |
noxyyex npocroii MOTCHWIIAT  IUIA  METOAA  MOJEK.  MeXaHHKH
aocnpomnozuuum HeIMMHpPHY. KaHHble. Bubir. 38.

/)974)(/\/6 /996




Fi Pu— KoMpaeiebi
P: 3

133:290303 Plutonium(IV) Sequestration:
Structural and Thermodynamic Evaluation of the
Extraordinarily Stable Cerium(IV)
Hydroxypyridinonate Complexes. Xu Jide;

Radkov, Emil; 2Ziegler, Marco; Raymond, Kenneth N.

Department of Chemistry and Chemical

Sciences Division Lawrence Berkeley National
Laboratory, University of California Berkeley, CcA
94720, USA Inorg. Chem., 39(18), 4156-4164
(English) 2000 Ligands contg. the 1l-methyl-
3- hydroxy—Z(lH)-pyrldlnone group. (Me- 3,2-HOPO) are
powerful plutonium(IV) sequestering agents. ‘The
Ce(IV) complexes of bidentate and tetradentate HOPO
ligands were quant. studied as models for this




sequestration. The complexes Ce(Ll)4, Ce(L2)4,
Ce(L3)2, and Ce(L4)2 [idLl1 = Me-3,2-HOPO; HL2 = PR-
Me-3,2-HOPO (PR = 4- CONHPr); H2L3 = S5LI-Me-3,2-.
HOPO (I, X = CH2); H2L4 = 5LIO-Me-3,2-HOPO (I, X =
0)] were prepd. in THF soln. from Ce(acac)4 and the
corresponding ligand. The complex Ce(L4)2 was also
prepd. in aq. soln. by air oxidn. of the Ce(III)

complex [Ce(L4)2]-. Single-crystal X-ray
diffraction analyses are reported for
Ce(Ll)4.cntdot.2CHC13 [P1 (no. 2), 2 = 2, a
9.2604(2), b 12.1992(2), c 15.9400(2) A, .alpha.
73.732(1), .beta. 85.041(1), .gamma.

74.454(1) .degree.], Ce(L3)2.cntdot.2CH30H  [P2l/c
(no. 14), 2z = 4, a 11.7002(2), b 23.0033(4), c



77/ A 2001

7 . .
—/7 ﬂ/ .135: 262518b Structure and potential energy f!mction of PuX+ |
X =:0, H, N, C). Li ;. Wang, Hong—Yan; Jiang, Gang; Zhu,'
Zbéné;He (Dep. Chem., Sichuan Normal Univ., Chengdu, Peop. Rep
- M China 610066). Wuli Huaxue Xuebao, 2001, 17(7), 622-625 (Ch), Beijing

Daxue Chubanshe. The theor. study on PuX* (X = O, H, N, C) using
the d. functional method:(B3LYP) shows that PuO+,.PaH*; PuN* and.
M / - PuC+ can be stable. Ground electronic states are X6X-(Pu0O+), X7x~--
(PuH*), X5Z*(PuN*) and X8Z~(PuC*). Their potential energy functions

}ﬁ»’/’/IWJL are in agreement with the Murrell-Sorbie functio'n.m'vl-'heir. forcf ?onsf.s.

and spectroscopic data have been obtained. - .. e

@ :
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é 4/[/ M M /b/ /y 135 309121j Potential energy function and stability of PuN=s+,
. Quan; Jiang, Gang; Zhu, Zhenghe (Dep. Chem., Sichuan Normal

W /(( Univ., Chengdu, Peop. Rep. China 610065). Huaxue Wauli Xuebao 2001,

4(3), 303—307 (Ch), -Kexue Chubanshe. Potential energy functions and
@/ -Lil, /)’IM/'

stability of PuN»* (n = 1, 2, 3) were studied by using the B3LYP d.

functional theory. -The electromc ground states are X5%* for PuN+ and
/’/ 0( %U/) ‘X33 for PuN2+, and the ground state geometries and spect.roscopxc data

for these two ions are obtained: PuN3+ is unstable. .

C.R. 2607, /35 N2/ | .
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: @ 135: 262518b’ Structure and potential energy function of PuX+
MW / X =:0, H, N, C). HLi__g_“,zm;,_Wang, Hong—Yan; Jiang, Gang; Zhu,
Zhéné%‘le (Dep. Chem., Sichuan Normal Univ., Chengdu, Peop. Rep

ﬂ W - China 610066). Wuli Huaxue Xuebao 2001, 17(7), 622-625 (Ch), Beijing

Daxue Chubanshe. The theor. study on PuX* (X = O, H, N, C) using

the ¢. functiona! methed (B3LYP) shows that PuQ+, PuH-, Pul- and

7 é PuC- cun be stuble. Greund electronic states are X6Z-(PuO+), X7z--
/wﬂ/l(/& . (PuH*), X°Z*(PuN*) and XZ-(PuC*). Their potential energy functions
are in agreement with the Murrell-Sorbie function. Their force consts.

% W and spectroscopic data have been obta_in_gd. e

)
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F: PuN2
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133:286797 An ab initio study of PuO2 and of
PuN2. Archibong, E. F.; Ray, A. K. Department of
Physics, University of Texas at Arlington

Arlington, TX 76019, USA THEOCHEM,
530(1,2), 165-170 (English) 2000, Ab initio

electronic structure calcns. using correlated wave
functions were performed to investigate the
structures, vibrational frequencies and energetics -
of Pu02 and ©PuN2 mols. in their low-lying
electronic states. For Pu02, the 5.SIGMA.g+-
[(l.delta.u)2(l.phi.u)2] and the S.PHI.u- |




[(l.delta.u)2(l.phivu)l(4.sigma.qg)l] states are !
found to be nearly degenerate. However, frequency
considerations indicate that the 5.SIGMA.g+ state
is the preferred candidate for the ground state.
The CCSD(T) computed vertical ionization energy of ,
Pu02 of 9.92 eV compare favorably with the exptl.
detd. ionization energy of 9.43 eV. For PuN2, the
3.PI.g-[(1l.delta.u)l(l.phi.u)l] state is predicted
to be the ground state. The .omega.3 mode
frequency computed for the 3.PI.g ground state at
the CCSD and CCSD(T) 1levels, when scaled by 0.93
and 0.92, resp., agrees perfectly with the .nu.3
frequency of 1030 cm-1 reported from IR matrix

isolation studies.




