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Evans MeVe

Nafl. Nuclear Bnergy Ser;,Div.1V,14B,
Transuranium Elements, 1949,PtI1,282-94.

Heats and entropies of Pu(IIl),Pu(%V), and
Pu(VI) in 0,% M perchloric-acid-at-25%.
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HJdrolytlc behavior of plutonium ( VI)
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—% 4417 " THE VOLATILITY OF PLUTONIUM OXIDE. |
2’ ‘R..N. R. Mulford and L. E. Lamar (Los Alamos Scientific™ -
Lab N. Mex.). p. 411- 21 of“Plutonlum 1960.”” London,|
-Cleaver-Hume Press Ltd., 1961.- (In English) b
The volatility of PuO, was measured by the Knudsen
X - = * " “effusion technique. It was shown that PuO, is the congru- |
_ently vaporizing solid in the system. Assuming that Pu0, :
p [D‘r" g " ‘molecules are the predominant gaseous species over solid :
Tt ). _PuO,, the vapor pressure is given by log p (atm) = P S 6

—29240/’1‘ + 8.072 in the range 2000 to 2400°K. The dis-
.sociation energy of Pqu is estimated to be 13.5 ev at 0°K o s
(auth) ]
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i ) Anote on the structural stability of plutonium dioxide. T.D: "7~
iChikalla (Gen. Elec. Co., Richland, Wash.). U.S. At Energy -
woime reemeemes Commt. HW-71887, 20 pp.(1961). Robert's calens. on the
| lt,hermodyna.mics of PuO;, redn. were extended. A table of O
i ... .pressures for various atms. was presented. O partial pressures, -
E the redn. of PuO, in H, and vacuum redn. are discussed. . Data™ .
i are given on the crystallographic stability of PuO;. From Nucl: -

Sci. Abstr. 16(18), Abstr. No. 9200(1962). _TCNG "~
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: I6()49 - (TID- 15183) HEAT CAPACITY OF PLU- ; ! i ‘
(7 O iTONIUM DIOXIDE BELOW 320°K, _Thomas A. Sandenaw | _

_._...(Los Alamos Scientific Lab., N, Mex.). [1961]. Contract i
W-7405-eng-36] 25p. (LADC-5260) .

The low temporature heat capacity behavior of Puoz was!
\found to be anomalous and irreproducible, changlng slightly.
s ——after every one of 7 liquid He coolings. Data obtained from'

i Pt a second series of liquid He coolings, made after reflrlng b e e
"3 or 4 original PuO, wafers in air, were consistert with |

the last run of the first series. The final low temperature ,L""'“‘*"""

- heat capacity vs temperature curve was more llke that l
.L____.reported for ThO, than it was for similar curves reported [T
[ = for UO, and NpO,. Least-squares equations relating heat
: capacity and temperature are glven for 3 temperature re- |
glons, Calculated values of the energy density of states 1___ sy
= ~and 6p are shown and values of entropy and enthalpy are
! llsted for several temperatures. (auth)
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i 30780\ ° (BMI-X-170(Del.)) PROPERTIES OF PuO, AND | . [géﬁ
| pmé*rho2 CERAMICS. Stan J. Paprocki, Donald L. : .
Q 0" i Keller, Carl A. Alexander, ‘and William M. Pardue (Bat-
“ L b telle Memorial Inst;, Coliumbus, Ohio).” Jure 50, 1961.
t Decl. with deletions Jan. 15, 1962. Contract [W-7405eeng— i
| _92]. 38p. ‘ o
. Procedures for the preparation of sintered bodies of Puog £ s
Q '\;‘}“' —-.—-and solid solutions of PuO, with ThO, were developed. The ... __ __._
. PuO,- ThO; ceramics contained from 30 to 70 wt % PuO,. f
T ——-—-; --—-—-Volatility determinations of PuO; were performed in air, ;--—~-~- s

| argon, and oxygen using a transpiration vapor pressure

—technique. PuO,—ThO, solid solutions were formed by e
= ’ sintering for 3’/2 hr at 1650 or 1725°C in argon. Sintering
. : - in hydrogen under the same conditions resulted in reduc- T~
| ___tion of some PuO; to Pu;0;. PuO; is considered stable under

oxidizing and neutral conditions. All indications are that i
‘ .PuO, vaporizes congruently and has a vapor pressure in :
| i air of approximately'm" atmat 2000°K (1730°C). The ad-
} dition of ThO, is expected to increase the melting point of ‘_ A
the mixture over that ot' __pure Pqu _(auth) :

NIA1I6 1632,
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| ™ % k: = - =
"2891 (BMI-1591) THE VOLATILITY OF PuO; IN |
REDUCING ATMOSPHERES. Stan J. Paprocki, Don- i
ald L. Kellcr. Carl A. Ale\:ander, zmd lellam M. Pardue |
(Battelle Memorial Inst Columbus Ohio) Aug 16, 1962. t T
!
|

PL\QQ_

Contract W-7405- Eng-92 16p.
The vapor pressure of plutonium dioxide (PuO,) was in-
g . vestigated in the temperature range 1450 to 1775°C (1723 to|
2048°K) in air, argon, and oxyge‘n atmospheres by a tran- -

0 8 l " spiration technique. Data and thermodynamic calculations
—'— showed that PuO, can vaporize congruently or as a suboxide:

$ species, probably PuO, depending on the atmosphere. The f
“‘B‘@‘?:Q,\h\/}) AH3gg for vaporization in 1 atm of oxygen is 153,800 cal per:
| ' } mole. The standard free energy of formation (AGf) of gase-| ~ )
ous Pu0O, is —121,000 + 10.7T from 1227 to 1827°C (1500 to e
2100°K). The calculated erosion loss is approximately 3 ; )
mils per yr at 1705°C (1978°K). (auth) : R
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el

-35688)  (LADC- 5555) HEAT CAPACITY OF PLUTO- |

NIUM DIOXIDE BELOW 325°K. __Thomas A, Sandenaw

(Los Alamos Scientific Lab,, N, Mex) [1962] "Contract
— [W-7405-eng-36]. 25p. .

The low-temperature heat capacity behavior of PuO, wa.sf

1968,

~ found to be anomalous and irreproducible, changing sﬁghtly’ TR RS

after every one of seven liquid helium coolings. Data ob-
" tained from a second series of liquid helium coolings,

__made after refiring three of four original PuO, wafers in
air, were consistent with the last run of the first series, |

—. The final low-temperature heat capacity vs temperature |

| S R S

S’ Pt

— e e

curve was more like that reported for ThO, than it was’

- for similar curves reported for UO, and NpO,. A least
squares equation relating heat capacity and temperature
is given for the low~-temperature region. Values. of heat
capacity, entropy, and enthalpy are llsted for several tem-

Y

peratures. (nut.h) o ‘ b
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Volatility_of plutonium dioxide in nonreducing atmos-. :

e pheres. Stan J. Paprocki, Donald L. Keller, C?EIA}
Alexander; and" William™ M. Pardue’ (Battelle' Mem. Inst.,

Columbus, " Ohid):~U. S Alomic "Energy Comm. BMI-
1591, 14 pp.(1962). The vapor pressure of PuO, was

investigated in the temp. range 1450-1775° in air, Ar, and’
O atm. by a transpiration technique. Data and thermo-:

l J
"My

dynamic calens. show that PuO: can vaporize congruently;
* or as a suboxide speciés (probably PuO), depending on the
———~atm. AHa® for vaporization in 1 atm. of O is 153,800 cal. /-~ —- . —._
mole. The standard free energy of formation (AG®;) of

vy ___ gaseous PuO; is —121,000 4 10.7T cal./mole from 1227 to.

1827°. The volatility of Pu under oxidizing-to-neutral
_conditions leads to-an erosion rate of the order of 3 mils/yr.}

at a temp. of 1705°, indicating that PuO has good stability

for future high-temp. applications. Dorothy R. Malinin
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Chlkalla TeDey :
J. Amer, Ceram.Soc., 1963, 46 N 7, 323-328
' lelting behaviour in the system UUZ-PuOZ»
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cf 3?5(’, uble ero anamisa. Mexay 25—320° K paccunranst i Tagy-!
pl LY

" Pentonium. ed Grison E. u ap. Cleaver—Hume" Press,:

. PEeHbI BO3MOZKHbBIE an‘{HHbl). B HCCJIe0BaHHOM HHTEepBaJe,

24 b417.  TennoeMKOCTb  ABYOKHCH MJAYTOHHS HIXKE 196
325°K. Sandenaw Th. A. Heat capacity of plutoniuml' 3
dioxide below 825°K. «J. Nucl. Mater.», 1963, 10, Ne 3,
165—172 (aurn.; pes. ¢ppany., nenm.) | - !
Tennoenxocts Cp PuO; - mamepena B untepsane 12—
-325° K; meroanka (onucaua pamee cM. Sandenaw 1 ap. B‘Il

London, 1961 r., ctp. 66) ocHoBaHa Ha H3MepeHH CKOpO-i~
CTil noabeMa T-pbl B NpOLECCe «CcaMoOpa3orpesa» npeapa-:
PHTETLHO OXJaXKA. olpasia or T-p xuaxkoro He go ~20%.
[pusenentt Merox oGpaGotkn nceenyenoro '001beKTa, AaH-; .

auposadsl St w Hr—H,y, panunie npn 298° K COOTBETCT-
perHo 16,33 sutp. en. 1 2600 sutp. en. OGuapy:keno, uro’
Cp PuO, moxo Bocnpoussomurest- nie 100° K -(pacemor-!

kpuBast Cp—T PuO,, noayuenHas 3 NOC/IeAHeil cepi,
OMbITOB, HE HMEeT aHOMAIbHBLIX oGJacTeil Il Mo Xapakrepy:
Gau3ka k Kpusoit Cp—T ThO,. Ha XapaxTep TemMneparyp-|
«noit sasienyocrt Cp PuO, >100°K okastiBaer mamsic

ocratounas_pajmauus ofpasua. ___ 3.-Ceperm
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1) Heat capacity of plutonium dioxide below 325°K. Th. A.!

Nucl. Mater. 10(3), 165~72(1963). The heat capacity of PuO,’

from 11 to 100°K. changed slightly after each of 7 coolings with: ‘
smoothing out of peaks until the final heat capacity-temp. curve '~~~
was similar to that of ThO.. =~ Jasper D. Hepworth

W;I?E_ |

e N

Sandenaw (Los Alamos Sci. Lab., Los Alamos, N.Mex.). J. @/
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VolauvlluJ of Pu02 Iin nonreduc*ng

atmospheres
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Rept.,” 1964, N 837(D) sy 1=8. '
‘The. volatlllty of plutonlum and plutonlum

oxides. A review a compete blbllography
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9120 VOLATILITY OF PuO, IN'NONREDUCING AT- |
SPHERES. William M, Pardue.and Ddnald L, Keller |

(Battelle Memorial Inst., Columbus Ohno) . Am, Ceram
Soc., 47: 610-14(Dec. 21 1964). “ub

The vapor pressure of plutonium dioxide (PuO,) was in- .
vestigated in the range from 1450 to 1775°C in air, argon,
and oxygen atmospheres by a transpiration technique, There
were strong indications that PuO, can vaporize congruently
or as a suboxide species, depending on the atmosphere. The
AHYyy for vaporization in 1 atm of oxygen was approxi-
mately 154,000 cal per mole. The estimated standard free
energy of formnuon (AG”) of gaseous PuO, is -121,000 +

"10.7 T from 1227 to 1827°C (auth) "
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“10hio). T A Céram. Soc. 47(12), 610-14(1964). The vapor: =~ ~

CA-lgefca9 @

Volatility of PuO; in nonreducing atmospheres. William M.7— 7
Pardue and Donald L. Keller (Battelle Mem. Inst., Columbus,:
pressure of PuO; was studied between 1450-1775° in air, Ar, and:

O atms. PuO, can vaporize congruently or as a suboxide™ =777~
species depending on the atm. The AH %4 for vaporization in 1:

-tatm. O is ~154,000 cal./mole. The estd. standard frec en- -

crgy of formation AG®, of gaseous PuO; is —121,000 + 10.7T;
from 1227 to 1827°. J. C. Tallman __ —----mmeeed
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Markin 7.1., Rand M. H., . .
"Thermodynamlcs, Proc. Symp., Vienna, 1965,
A1 145-56, discussion, 182-3 (Pub. 1966 )

Thermodynamic data d for: plutonium oxides

CA, 1966, 65, N 6, 8091h ) 5[ vL/
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- ' 14559p A thermodynamic study of the vaporization behavior:,gé‘
f) : iof the substoichiometric plutonium dioxide phase. -R.--J.'.
J 0“ Ackermann, R. L. Faircloth, and M. H. Rand (Argonne Natl.! -
_:A ST at T Aemgmarma TN T -2Dlaja N kass Tar11\" 220Q NR(108ARN\
. d1dwis 23 JOJ PUNOJ IIM SUODUN JO SIS OM], ‘Yjeq duo A[uo
__Y3IM JOTIUOD UL SUTIQUILW Y3 SUIA[OAUT [9POUI JO PULY JUAIIPIP

i w“”C\' \" 7 Ttplg ® 10j 2191 POALIDP dI9AL S)nsax teqiwlg ‘syaded smoradxd |
X_\ 513 ur PIALIOP 219 S[OPOWT 93L}S-APEIIS J1OI[dXD S[duls g J0j SUOR | -
N -ounj cnweudpomwdyy, “qLISHI ‘S9 VD B {(3ud)(9961)¥-0¥8 T

} “(£)9S *S°/1 *198 "ppIY "NION 904d *(dudsng ‘uo3aIQ jo “aluf)) |
s TTTTT Y T PR CIIA - CSOnuBuApounay) 9[qisiaadny  fgegpT  f
: \ . ud[y U *JJ WO} pue J ULIO) u3dm3aq 3e}s
il —\-- -~ === -pLIqAY PIIBAI}OT SII UL PI[OS Y} YSN0IY} SUI[PABI} SIDLLIED DZIBYD |- ~-—
( jo Sul}IEdS JUPPE 03 PAINQUIIE ST sajeaiu Niyderd oy uoll |.
cem e p v~ - =21 ¥ U3} ul Joamod "JJ[0UIIdY)} SMOJEWIOUT SIYJ WJIO) [eISAID |--—
o 191319 JOJ [euuou Se papitdal 9q Arwr YdIysm eyl ueyl I1djeasd
AN yonur danjea & 03 1aaod jo aseardul ‘sod dadys e st oryy “durey !
N jead oy} mojaq Ajjeroadsd 93uel J[QrIdpISu0d T IIA0 SPUIIX? |

Ty

CH T EET

S s ol




residual pressure of approx. 2-5 X 107® mm. as measured by a'
Miller cold cathode gauge located about 9 inches from the cell.!
The sampling of the effusate by successive 10-min. exposures of {
- ‘Pt targets inidicated that the evapn. process was not univari;mt.i
The over-all decrease in the total effusion rate of Pu-bearing|
species observed at 2033°K. during an 8-hr. time interval was!
~309%. The rates of effusion at various temps. were measured'
at 1646-2066°K. The sample was transferred under Ar to an;
‘Ar-filled glove box where a small sample was taken from the’
_.effusion cell and sealed in a Pyrex capillary for x-ray analysis.|
;i The overall compn. of the sample was O/Pu =2 1.90-1.93. The
‘evapn. behavior of the Pu phase is bivariant in view of the
:substantial change in compn. and the concurrent decrease ini
:total effusion rate at const. temp. The evapn. behavior of the!
: PuO._ . phase suggests that a single phase is present at the temp.!}
of the measured eHusion.rates and that this phase having the: -
compn. PuO;.5; disproportionates to ~PuOj.p and a small amt.|
of PuO;..2 upon cooling to room temp. . A continuous region of,
solid soln. of the fluorite-cubic Pu phase exists at high temp.)
.From the partial molar and integral molar free energy equations!
‘it is possible to construct various isotherms of pressure vs. compn. |
:In addn. to the partial pressures of O,, O, PuOs, PuO, and Pu, the ;
-partial pressure of WO; was caled. T. E. Muller -}

]




A 1566
Woy (1) NI
Pu0,,Pu0(.s GF) |

Ackermann R.J., Fairoloth R.L.,Rend M-

J oPhyS .Chem- [ 1966 ’19., N1 1 ,3698-3706 °

A thermodynamic study of the vaporization
behavior of the substoichiometric pdutonium
dioxide phase.
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TepmoannaMHueCcKOEe H3yueHHe rOBEleHHs NpH,

HCNIAPCHHH HECTEXHOMETPHUCCKOIi (ha3bl ABYOKHCH MJIyTOHHS.
Ackermann R. J, Faircloth R. 'L, Rand M. H.
A thermodynamic study oI the vaporization betravior of:
the substoichiometric plutonium dioxide phase.. «J: Phys.:
Chem», 1966, 70, Ne. 11, 3698—3706 (aur.1.) . i
Merorom Kuyacena (ncnapemne u3 W, Re i1 Ta adpdy-:
3nouHLIX Kamep) B oGaacti T-p 1650—2100°K  mnsyueno,’
lcnapeHie HecTeXHoMenpHYecKoii $a3el ABYOKHCH MJYTOHHS!
(~1,6<<O/Pu<<2,0). [lapnenne napoB HHTEPNpPETHPYETCH:
B TPCAMOJOKCHHH, YTO HanG0Iee BAXKHBIMI KOMIOHeHTaMIli
rasosoii (aswl ssasiorcst _PuO- (ras), PuO (ra3) u knedo-:!
poa. IToxasano, uro mapil. Aabaenie.PuO, oTHOCHTEIBHO,
HEUYBCTBHTE/IBHO K BapHaLlsiM cocTaBa TBepAoit (aswl, B!
TO BpeMst Kak jns razoo6pasupix PuO n kuciaopopa (kak|
aGTOMHOIO, TaK_H_MOJEKV/ISIDHOI0) _TaKas 3aBHCHMOCTh 3a-

\
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MeTHA 1 CTAaHOBNTCA JMOMHHHPYIOLLEii BO/I3N "OT npaHui: .
(¢aanl. Ha ocunose JTePATYPHBIX MAHHBIX AJS TBCPAOIT:
Gase 1 AanHBIX MO AABJeHHIO NapoB PacCUNTaHLI .Yyp-HHA:
151 CTAaHAAPTHBIX CBOCOMNBIX 3Hepriil 06pas’oBaHis raso-
06pazntix asyokici n monooxuci: AG® (06p., PuOs, ras) =:
= —113,1004+4,35T H AG® (06p., * PuO, ras)=.
= —929,00°—12,1 7. Iloxasaxo, yto AJisi COCTaBa, lcnaps-
jollierocst KOHrpysHTHo, coothowérne O/Pu Bapbupyer OT,
1,92 npu 1600°K_no 1,84 npu_2400°K. - B. Kapemm:

!
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4 B31. Passutne npouecca «30J/1b-rejib» JJIsl MOJYYEHHS | .
naoTHeix ¢opm PuQ, Haire R. G, L1oyd M. H. Deve- ~
‘lopment of a Sol—p®l precess for ~the preparation. of -
.dense—oxide forms of PuO,. «Trans. Amer. Nucl. Soc.»,:.
1966, 9, Ne 1, 20 (amra.) i

Onicano noayuenne Kanabuuunposauuoit  PuO, (I).
K pa36. p-py Pu(NO;)s, comepkamemy or 1—2 mouas:
HNOQO;, no6asasiiot H3GbiTok BoaH. -NHa. ITonnoe ymaneune , >
npHMeceil MOCTOPOHHHX HOHOB JZOCTHFaeTcs NpPH NMPOMBLIBKE | )
ocaaka Bomoil. Ocagox namucmeprupyiot npi 50° B pas6.
HNO; (mun. comep:kaune 1 monp HNO; na 1 e-aros.Py). -
3oab npeacTasaser coGoit yCTONYHBYIO KOJJI. JHCHEpCHIO
7 noamepa Pu(4+). 3osb BHICYIINBAIOT A0CYXa I BbIAEpIKH- .

Pul

~~

X198 -



~

BaloT npit 200° B Teyenie 6 yac. /s yMeHbiUeHHsT KOHU-HIL |
'NO;~, noayuas renn, K-pulit- nucneprupyior -8 naburke H:O. |
Tlocne nosTOpHOro AHCMEPrHpPOBaHNsST AHCIEPCHIO ynapiBa- !
IOT 10 TpeGyemoit Konu-uir. K3 micnepciu npi BhICYIINBa- !
HIH H npokaausauui npi 1150° noayuaior I. 3oab Pu nerko |
. CMCLIHBAeTCst B pasiHulblx oTHoweHHsx ¢ soasmu Tb i U.;

YacTHubl OANNAKOBOro :pa3Mepa MOJMYYaloT MNpi AHCIEprH-!
. popannm 3045 B opr. :xuaxocTsax. Cdepiy. uacTiubl oTxe-:
JISIIOT OT Opr. JKHAKOCTH BOAOIl, BLICYWINBAIOT -1 MPOKaJi-|
Baiwot, noayuas I. ITnornocts I panna 95—99% ot reopernuy., :

a npoynocts npesbruaer 600 e pas cheprr xuamerpom 150 w:
- . E.‘P_a;«x_xjorLf .
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e e ToHHii—KHcAopoa. Tepnmoximuieckas oucnka. The plutoni-
um-oxygen and yranium-plutonium-oxygen systems.:

SR S . A thermochemical assessment. Rept panel thermodynam.’
plutonium _oxides Vienna, 24—28 )Ucf. 1966. «lechm.]
“Repts Ser. In ernat. Atomic Energy Agency», 1967, \e 79, .
—— 86 pp., ill. (anra.) , K I
L L CoEE S O630p nauibIX Mo (a30BBIM AHATPAMMAM CHCTEM Pu—O,‘L

M- w%—‘U—Pu—O, PuO;—MeOx, TEPMOXNHAMHKE OKHCJIOB nay-;
LU MR "r‘omm_lwpu—o;_ﬁnﬁn. 167. B. C.i
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17 B935.  Hexotopoe m3yuctie nblcoxoremneparypuoro,}
noseaenns PuO; u cmeceit PuQ. u UO,, BeroorenG.,.
ForsythR.S. Some studies of the high temperature be--
haviour of PuO, and PuO,—UO, mixtures. «Plutonium, —
'1965». London, Chapman a’nd Hall, 1967, 828—834. Dis- -
cuss., 835—837 (aura.)

MerozaMu Me‘rannorpacbuit, pentrenorpadii, auaaTo- |
merpin, TTA, JTA usyueno mnopeiciie CIpeccoBaHHbIX | —
nopouikos PuO: (1) n U0, (1), a TaxxKe HX CMecH B Hi- |
tepsane 1—25% sec. I mpu T-pax >1600°. ¥Ycranosaelo, —
yTo B H3YyuelnbIX cMecsiX 006pa3yioTcst TB. P-phl, npues, |
cKOpOCTb HX 06pasoBaliist YBEMIUIBACTCS € YBCJIUeleM I—
B cmecit. Tlpu 1350° 3a¢ukcipopalo npespallchie B obe-!
ox ¢asax, a npi 1560° B OAHOM HCXOANOM KOMMOIICHTE. —
_PacnnannemgeJn_n;p—QL3,a¢}1chlponauo npu_1610°. Ilpu

N Xes o
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T @




; ety
. . Ce o S / =
‘jarpepaiii puiwe 1660° B ‘BOCCTAHOBITCLHON aTMmocgepe!
oTyeuens notepi eca (mo 5%), cpasauiibie ¢ oGpasoBa-;- -
wien Pu2Oj; na Bo3ayxe Ol yMCHBLUIAIOTCT JO 1,5 Bee.%.|
Kosd. Tepmiy. paclunpenus s I, 11 1 ux cmeceil npn(
MCpHO OJIIAKOB 11,020,5-10-0. Famerenite OKpacKi 00-}
pasloB 3aBICHT OT COAeprKallld O, B. BOCCTAHOBHTEALUOI'
atmocdepe. PenTrenoBCKIiM anaji3oM b cMecaX yCTanuoB-,
senst 3 ¢asbi: 1-a co crpyktypoit 1 (a 5,395 A), 2-a co,
CTPYKTYypOIiT rpalieueHTplp. ky6a It paamepaMi, GJH3KIMI
'k a-PuO. (a 5,520 A) n3sc NPOMCIKYTOUHOI CprKTypoﬂf
Mexay a-PuOs 1 Ce c a 5594 A. B. loGpouseros,
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e [[)17 BY26. PaBHoBecHble AaBJECHHST H KOHCTAHTB! CKOPO=
Tn g kapGotepmuueckoro pocctanopnenna (U, Pu)Oz g
PuO... Pickles Sydney. Equilibrium pressures andey

PLUO rrrroastants for the carbothermic reduction of (U, Pu)Oz™~
0 and of ‘PuO.. «Chem. Engng Progr. Sympos. Ser.», 1967,
NP Y] . 63, Ne 80, 64—71 (anra.) o L o

Onpenenenst papHosechble 1ant CO (Pco) M KOHCTAHTHL i~
cKopocTH Tpouecca KapGorepmuu. Boccranosiennst PuO;
ir (Pu, 0)O; npu T-pax 1300—1700°. Ycranossaeno, uto B

: xonge poccranosienist (U, Pu)O; B' paBHOBCCHEIX YCJOBHAX
__K ¢ nomoupblo C oGpasyercst kapGumnas ¢asa (Uj—xPuy).Cs.
2

B cucreme PuO;—C, KpoMe TOro, NnosiBJsIeTCA NPOMEHKYTOU- |
Bl NpOAYKT — rekcaron. Momugukauus PusO; aabueii-
e BOCCTAHOBJEHHE OKHcJa MPH HEepaBHOBECHBIX . YCJOBHSAX |
(nenpepoipuoe yaanenine CO) nporekaer 3a cueT B3aHMO-
NCiiCTBHS ¢ MOAYTOPHBIM KapGHAOM M NPHBOAHT K 06paso- |
Bauiio OKCHKAapOHaa, K-pblil B CBOIO OYepelb BOCCTAaHAB/IH-
paeTcsl MOAyTOpHBLIM KapGugoMm a0 Monokap6uza (Pu, U)C.

-y

-




J
.

" BukapGua nospasiercsi B HEGOJBUINX KOJA-BAX TOJLKO B XO- |

.Jle npolecca H HCYe3aCT NPH JAOCTHIKCHHH CTEMEHH B3aHMO- |
. neiictBist ~509%. BriBeaciia 3aBHCHMOCTb BeJHUHHBI AG;

. -IPOTEKAIOUX P-Luil OT T-pbl 11 paccuntTaHbl 3nauenus AG
~oGpasosanis kap6unon (Ui—xPux).Cs. 3aBHciHMOCTb cKOpO-
ctit BoccraHoBaeHus .(Pug,15Upss)O2 0T Bpesenn cpujie-
'TCJALCTBYET, YTO KHHETIIKA NpOLEeCCa OMICHIBACTCA Yp-HiEM
:1-ro nopsiaxka. 3aBHCHMOCTb BCJIHUHHBI KOHTAHTBl CKOPOCTH
‘nas paBHOBecHOro Pco OT T-pbl BBIpazKaercsi  yp-HueM:
:Ko=2,5X10%xp(—52800/RT), a OT BeJHUHHBI H3GBITOUHO-
iro mapa. CO yp-nnem K=Ko[l—(P/Pco)3/I2].

. B. Illpenos

~
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‘6 E721.  Tenjot -repmommamwecmte'cnoi‘qcma;
fsyokncu naytomns. Kruger Owen L, Savage Ho-
ward. Heal capaCily and UICIMIOUYITAIT Propertics’ of!
plutonium dioxide. «J. Chem. Phys.», 1968, 49, Ne 10,|
4540—4544 (aurm.) . : ) '

Manenens Tengoconepzxanisi_PuOs namepensl B mncpna-!_
ne T-p 192—1400°K ¢ noOMOMIBIO NT30TEPMINL. KaJIopumerpal
ctelelnst. Craaskenias Kpupas 3aBHCHMOCTH SHTAJBINH OT|
T-ppl nepepaercst  (-J10it Hr—H2gg=—8468+22,18 T+
+1,040-10-4T2+4,935- 105T 1., CocrapJetbl - Tabanupt 3i-
TaqbIiM, TCMJAOEMKOCTH, 3HTPOMIl. 1 CBOGOAHOI :-mepruuL

IiGG6ea mo 1800° K. HesasuciMocTb Mart., BOCIPHHMUYHBOCTIH
PuO, OT T-pbl MO AalHbLIM' IPYFHX ABTOPOB OOBSICHSICT HI3-
kce 3naucune sutponui’ PuOy npu 298°K (16.34 xaa/soas-)
.epad), KOTOpOE HCCKOJbKO BbILIC, 'EM Y ThO,, no 3uaun-
Teabuio ke, uem y UO; u NpO,. BuGa. 13. -~ Pe3iome

|




Pu,()'g_

m;%?y - 1968 ]

12 B746.  TenaoeMKkocTh M TepMOMIHAMITICCKIE cnoucma!
ABYOKHcH mayTonus. Kruger Owen L, Savage Ho-

Mr=Hom,

wép ~

)

WdTd. TIeal capaclty and™ thermodynamlc pro erfles 0[
plutonium dioxide. «J. Chem. Phys.», 1968, 49, Ne 10
4540—4544 (amura.) 1_.
B MaccHBHOM  KaJOpHMCTPE  H3MCpeHb 3naqemm1
(Hr—Hgys PuO; B uutepsaie 200°—1400° K. Ananus co- -
aepxamna Op nocne npoxaansauus nopowka PuO; b Te-!
yenne 8 yacon nmpn 1300° K nan ornomenne Pu/O=2,008+ 1——-
+0,007; MaxkcHM. comepiKaic npnmecu cocran.nsmo

: 0005 sec.% (Fe). 3apucumocts (Hr—Hags)=f (T) Bul a-——

A

-3kaetcst yp-nuueM Hp—Hoagg (kaa/31040) ——8468+22 18

——Eéi_.g S

. .




.+1,040-10-* 7244,935.10° T-1, Cranaaprioc OTKJOleHHe:
| BBIYHC/ICHIBIX SKCTICPHM, 3HAUCHHIT cocrapasieT. 136 kaa/soab.
TMoayyennas Kpupas Cp(T) cornacyercst € JIMEIOLIHMICST |
'MaUHbIMH MpH  HIBKHX T-PaX, uTo A3J10 BO3MOXKHOCTb BbIUHC- |
[JHTb 3HAYEHHS (H*"—H); (ST°—So°) —(Gr°—HP)[T!
‘s unteppane 25°—1800° K. Monbnias sutponuss PuOsz]
npu 298° K oxasanacb paptioit '16,34 3uTp. €A, UTO 3HauM- !
TeJbHO MeHblie COOTB-lieil  BEJHUHHBL I UO; u NpO.
SxcTpanosiieil noAyueHo 3HaveHue Cp mpu T. T, pab-.
o 23,01 kaa/s0ab-2pad. ' I1. M. Yykypos




-/ Saom0c > thermoynamic properties of |}
“23689r JHeat capacity and thermodynamic properties of-’}968
plutoniium dioxide. _ Kruger, Owen L.; Savage, Howard (Metal-"
,lurgy Div., Argonne Nat. Lab., Argonne, 1II.). J. Chém. Phys.!
1968, 49(10), 4540—¢ (Eng). Changes,in the heat content of ——
PuO: were measured ‘at 192-1400°K. with an isothermal drop’ -
calorimeter. The enthalpy curve, which was a smooth function'
" of temp., is described by the equation Hr — Hs = —8468 +|
22.18T + 1.040 X 107472 + 4.935 X 10°T%. - The first deriv.’ \\\
" of this equation gave the heat-capacity relation, C, = 22.18 + a0\
2.080 X 1074T — 4.935 X 10°T~% At 298°K. this equation' N\Q

N

—agrees with previously reported low-temp. measurements made
with an adiabatic calorimeter. These high- and low-temp. data ~ "\
— were combined to obtain standard-state heat content, heat—t——
capacity, entropy, and Gibbs free energy functions to 1800°K.'
— Measurements by other investigators show that PuO, has a‘—&
temp.-independent magnetic -susceptibility below 1000°K.' \
— This behavior explains the comparatively low entropy of 16.34. :
. cal. mole~!degree™! for stoichiometric PuO; at 298°K., which'
__is somewhat greater than the value found for ThO; and con-:
siderably less than the values for UO; and NpO;. RCJQ

CH 1969 106 & .
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20 5722.  Hcnapenne runocrexHoMeTpHYecKOi 'nuyoxucnl
yTonnss ot 2070 po 2380°K. Messier Donald R.:
Evaporation of hypostoichiometric”plufonium ﬁoxnde from|
2070 to 2380 K. «J. Amer. Ceram. Soc.», 1968, 51, 2 12, —
710—713 (aura.) .

i

O6utee nasaenie napos PuO,_» rxa\tepeuo rpaqm\(eTpuqe-‘——
cKkit ¢ momouelo syeiikn Kuyacena ot 2070 mo  2380° K.
Yp-mle ndapaenns napa aas coctaBa PuOpg: lgp(ans) =
' =8,38(%0,11)—30,97(%0,25) - 103/T, rae p — nabnaenne na-{

'pa, mo.arast map moanoctbio cocrosuy 13 PuO; (r.). Uc-
napenite PuOzss Gbl10 HHBApHAHTHBIM, MOKa3biBast mpucyr-{
CTBHE MABYX KONjeHCHpoBaHHbIX (a3, mHcmapenue Puygo—
OnBapHaHTHBIM., DTO NOKa3biBaeT, uTo (hasoBasi- TPaniua |
PuO2_x ocraercst npi PuO¢ npu T-pax, 6'msmnc K T-pam
AKHIKOCTeil. Pezioxe |

EY

.
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#)20 B722. Hcnapenne ruﬁoerexuomerpuqeéxoﬁ"neyoxucu"
inytonns ot 2070 o 2380°K. Messier Donald R.——
Eyvaporation of hypostoichiometric”plufonium iioxide from

2070 to 2380 K.

710—713 (anra.)

O6umee pasieniie napos PuO,_x 113mMep
CKit ¢ ToMoublo siyeiiki KHyAceHa oOT

«J. Amer. Ceram. Soc.», 1968, 51, Ne 12,;—-

,,/v o ¥ .
eno rpadumerpiye- ——

2070 nmo

2380° K. |

Yp-nne masaennst mapa aasi coctasa PuOise: lgp(ams) = ——

*=8,38(%0,11)—30,97(=*0,25) - 10%T, rae p — nasaenne na-|

!

'pa, moJarast map nosunoctbio coctoautim u3 PuO; (r.). He-——

napenite PuOgss GblI0 HHBAPHAHTHBIM, MOKA3biBasg MPHCYT- |

4

cTBHEe ABYX KolaeHncuposamubiXx (a3, mucnapenne Puye—

GllBapHaHTHbl.\l. DTO0 TNOKa3blBaeT, uTo CI)Z!BOBHS]»

|
rpaniua |

PuO,_x octaercst npi PuOje npH T-paX, GIH3KHX K T-pamM ——

_'/i{HlIKOCTCH.

]

Pesioye |

°




(bwA%2]. WS

«466¥Y7  Evaporation of hypostoichiometric plutonium dioxide;
from 2070 to 2380°K.. Messier, Donald_R. (Argonne Nat.!
Lab., Argonne, I11.). J. Amer. Ceram. Soc. 1968, 51(12), 710-13:
(Eng). Total vapor pressures of PuO;-; compns. were measured ;

— gravimetrically with W Knudsen cells from 2070 to 2380°K.{—
The vapor pressure equation for the compn. approximating the'
— congruent one, PuO,.g, is log Pe (atm.) = 8.38 (£0.11) — [30.97 —
(£0.25) X 103/T] where P, is the pressure if the vapor is as-!
sumed to be entirely PuO;(g). The evapn. of PuOy.5 was uni- —
variant, indicating the presence of two condensed phases,.and
that of PuO,.s: was bivariant from 2240 to 2380°K.; this result
confirms that the phase boundary of the PuO._ , phase remains at !
PuO,.q at temps. close to the liquidus. RCYT




[gszMEgj 46’ ==

- Vyl #& w/mwecz .
- @/U 5&-&&? —,,é@%
T 56%, 3'7 ,NIL | HO- ?/3

Wi ~.._/’ l-.ﬁ..".x_-h....»-» T =

Y




Yeraugbteao i P D_{ 57\ Subay UG -
3240 — 5{’38’0[< q;;(-w(m? ﬁcuwét( ~LLO/)i?S W )
Py 09\# U pl(_ 161 u,%:wf Zw{a@u mzcz,&@Q/Mﬂ

/m st/ucz/ //Wlév ﬁﬁﬁ()i{

v" [ .
N

= |



WO, Lb%M = Sj w 1164
Hf/&&u’/b ?) (&
‘ E\/O{vo e Ao, er{ L\W\/ﬁmc A(/Oma(/l(c
/-7 \Qﬁb(f()}wufm JJL DA u((/ jwm 1910 to 1d20L
)% Pfh’\ CZML«/m SOC {%g 5[ O~ 4[3(}



-

— (8 _
fzwc«" AN 5 YLD

Vi el Jitelev. (989, BL 112 RURLY [aunm)
\_C/?'};—(" /%-\’:_;, .’Z C’.Q/é{" o 2?;\,,5 /\ V/\ 05 2‘/0.?
2 -
Sait 1% Op Froim 300 &o [(O0°K.

Ny 1
SLs 05, 807, < Og [T VB IS g

[OI L, (IR0

¢ ag @ ¢



1970

Jﬁ%% Z HBros Z‘a&,/;

o/l/W/z 0/54,/2 Lot .

"ef z% 20 A /j?’ﬁ)‘

23629/

L




PO, [ 24
529 {940

M/’VQ %
7o - Og«awf fE.
_,RI;,JDAK 19730. \/O/e ;. Is. 193

HAR (4t Lt n’(,a)'

/waf'd’\fum 49 ‘?ﬁ/ /)/,, 757_ 573




U- Wy ¢ Q%Mef:@u&&bﬁ
{ awncpbase (So0- 205 L

@MUM« k*uﬁ;?w/v V8 OFWO“




90
W&%ﬂwﬁ 7 513
/9/%0,{,9 %ﬁaﬁg
Hiph tempeoretuve of
fﬁW % Swtum Ly -ZZ%

Lonium — orygen %‘ﬁm
5- Q e &Y /07 3
J @ G102 HE WY 1Y Y380




Py ( i]m
QﬂKiﬁﬂK E{g% 7 45
0

T =
(Zcu"—/),

M,wgfg b Fouiry Q)
1910 $ei 2 Teui HWWWL“”(
T (hb CO ol c/g &){aml&% to
1869, g | %'\kyj )
35104 “4 Sweden,




Thu=R61I220) L kel
Cgubde ITS‘%
Tha=(26322 M)l
(Laruocgefs AY)
N3 Mca@a?cf Hot ysurue 1o ttrds

A aﬂaocg/za/& ptled s édy W 6ot s
/Bd/é/(,é UA LU ”/ ’



/jM Sc )L 7
Vlochter S %
f/%% . A

// (/r// / ( /;7;4;ﬂ “/‘;77; ”

7/%,/&“ 7Z
/ ! .,\./17 /0/,0

/76 J O
:, &{, Q/,/ £, /5{1/ @7,%,4__



%0}{ "2%002 ( PY W/ Vil SS\E vE
//@,@;Z/QM 7 -
b |

% (3 //Méf%f/z /ﬁZ
73, M2, 90¥F -3 Yfana) S

fj/?m Py ;ﬁlz%e'laé Che
COF Wreaneish  Hnoploulp - phrivy.
7 7Y /N e

\




PWO 9 =X . pmnencte 2975 {972

0520p

3 16 b742 1. Bkaap B uscne,u.onalmc TEPMOAHHAMHKH
OKHC NAYTOHHA H cMmeceH. OKHCJIOB ypaﬂa—nnyrormu.-
Thercau Pierre. Contribution a l'étude thermodyna-
mique des oxydes de plutonium et des oxydes mixtes ura-
nium—plutonium. Thase doct. sci. phys. Univ. Paris—Sud
Centre Orsay, 1972, 81 p., ill. (dpamu.) S
0630p. OOCYyKACHDI TEPMOXHM. 1 KHHETHY. HCCAQTOBaHUS
omcnon _PuQp—x o (U+Pu)O2_x. DxcrephM. JaHHbIE TO -
fiapll. SHTAJBIHSM KHCJIO0poAa i (hasoBOMY  COCTABY CHCTEM
cpasuetbl C peayJbTaTaMH CTATHCTHKO-TOPMOMIHAMIY. pac-
yeToB 1O MOZEH, pa3BHTOll sl OKHC/OB nepus. Corsacue -
NOTYUEHHDIX . pe3yIBTaTOB yI0BAETBOPITEBHOC. A. Tyaen .

S o emmcmssssmsa_sTsseesteTS ~—soane
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| Thog, WO, Np 0z, Puoy | Pug0s; (9
1| Iy0s,Cma O (1) Cony 03, Syt (Te)
CA,«Q%TD ﬂm@&;y?’f‘ Badey L

- Resrnesser Vil g4 V3,
Co€€o J

R e " azo i

ThA. C IQS /\77»? /Vo?O.S‘ 35’/‘365."1
il </ D/scu,g_c. 360(ekn) ; i
B (? C"’,De'(a«?uae lbba,sc 3zanf//¢>7ma 'o»s "’ 50’"" :
2 anHl’//ndP ond ac/m;a'e oxjdes” § 'q. :
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) 69315w Thermochemistry of nonstoichiometric oxides.| .
- .| Gerdanian, P. (Lab. Composes Non-Stoechiom., Univ. Paris-XI,:- --

Orsay, Fr.). Collog. Int. Cent. Nat. Rech. Sci. 1971 . (Pub.! .
?%0 1972). 201, 259-82 (Fr). The partial molal enthalpy (ko) of O! R
L bUag =X

s an. important property of nonstoichiometric oxides. Bomb!
calorimetric methods for -the detn. of ho are reviewed, and

detailed discussion of the microcalorimetric method for the
direct measurement of ho is presented. The microcalorimeters |

are described in detail.  For accurate measurement, it is
(Aly : gii?:ssary that the paths for diffusion of O he as small 4

e

possible and that measurcments be made at a temp. high enough | N
to produce rapid homogenization o‘f' the oxide. Previously ! L
published results on UOz+x and FeOu+: are reviewed ang !

measurements are presented for PuOz2-x and ZrO2-. ]
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Pl& Oz,.

" W.; Tokar, M. (Los Alamos Sci. Lab., Los Alamos, N. Mex.)."

48yzlp ‘Lhermal expansion of plutonium dioxide. Nutt, A.

Report 1972, LA-4945, 5 pp. (Eng). Avail. Dep. NTIS.? From

. Nucl. Sci. Abstr. 1972, 26(20), 48319. The linear thermal expan-

. sion of 2Pu0; was measured from 25 to 1420°. A polynominal

least squares fit of the expansion data yielded the linear expansion
expression (in cm/cm degree): AL/L, = —1.2232 K 1074 -+
7.5866 X 1078 T + 5.6948 X 10-° T? — 5.9768 X 1071 T° 4

44002 X 1071 T4 — 1.2897 X 107*® T3, The mean linear ex-

£ A 1973728 B ' ?fseu'r/;%

797
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78 ; 551029.  TepMOAMHAMHUCCKOE HCCJCAOBAHME OKHCIOB:
| UV 2-XI- nayromus__H_CMEWIAHHBIX OKMCJOB ypaHa M MAYTOHMA. ————-
' Chercau Pierre. Contribution a letude thermodyna- |

4 Y- mique des oxydes de plutonium et des oxydes mixtes; -————
L(/ pLL uranium—plutonium. «Rapp. CEA», 1973, Ne 4402, 119p,,;

27X ill. (dpanuu.; pes. aHrd.) £ R S—
C nomompblo Mukpokanopumerpa Kanbpe mH3MepeHa 3H-

g TaJbMHH CTYNECHYATOTO OKMCJCHHS PuOs—x 1 '(UPu)Ogux—v.
npu 1100° a1 onpefc/eHB napu. MOJApHBIC SHTAMBIHH CMe-

o= wenns ho M KHCJOPOAA C STHMH OKHCAAMIH. KoppeKTHOCTb. b
’ ] MeTO4a TONTBEpIKJACHA H3MEpEeHHSMH XHM. K03d. nnoboy- !

—4 //’ —) 7" 3ui Kmciopojaa B OKIHCIAX, K-pBIil PacCUHTBIBAJICA MO H3-
MeHEHHIO 3JEKTPHY. CONMpOTHBJIECHHT o6pasuos B mpolecce:

g
"Q?”/%f'é -

T




OKHCJICHHSI. YCTAHOBJICHO CYLIeCTBOBaHHE Y3KOil JAByX(a3-:
Hoit oGnacti B mHtepsane coctaBoB PuOj;0—PuOyz 1
IIHPOKOIT onHodasHoii obsacTH B HHTepBaje COCTABOB:
PuQ,,6-—Pu0O;,7. Onpeaenchbl 3HTaJAbmiH  00pa3oBaHHA’
Pu;O3 u PuOye, -pabube —402,7 KKaa/Moab . H
—211,4 xkan/monb coors. Mamenenne ho’M B CMEIIaHHLIX -
OKHCJIaX B 3aBHCHMOCTH OT cojep:xanmus Pu conocraBieHo
_ C pesyabTaTaMH AJs uHCTBIX OKHeaos. M3 pesiove!

.
-
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D0y (20-757% tec ne) 197

9 E1077.. Amnajuriyeckue BbIpamcHius Anf SHTAJROHM H
TeMI0EMKOCTH OKHCJOB ypaHa — IJIyToHHS. Gibby R. L, !
. Leibowitz L, Kerrisk J. F, Clifton D. G. Ana- }
~ lytical expressions for enthalpy and heat capacity for ura-
nium-plutonium oxide. «J. Nucl. Mater.», 1974, 50, Ne 2,
155—161 .(anra.; pes. ¢ppani., HeM.) :
Jlas omicamusi JHTCPAaTYPHHIX AAHHBIX TO TEeNJI0eMKOCTH
~ UO0,—(20—25) pec.% PuO: B 06aacTi T-p OT KOMHATHHIX
no ~3000° K mnpeasioxKeHo pLIpaxceniic, NpeACTaBasioulce
co6oit cymMMy ¢-ab1- DitHwTeiina, JIHHCfHOro uJeHa, YUHTHI-
BalOLLero TeloBoe Paciuiipenie, 1 ‘SKCroleHIl. BBIPAKeHHst,
onucpipaiomero 3GexT o6pasoBanis NedeKToB PpeweTki.
[Ipupeaecna anajornyuas ¢-na Aas SHTANBIAH, a TaKxe' |
ynpoulCHHie (=Bl THIA MOMMHOMOD. . . i

. 19Ys B
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77691h  Epeetropholometric apsorption study of the ! & :
(plutonivin dioside)(2+) + camrine jon o2 (plu!onium:""% -
diexide)(+) - 1/2 chloride in the wolten mixture of fithium
chloride-cesium chloride (55-13 mole %). “Landresee, Gu I
Duychacrts, (4 {nsi, fadiochie,~47siv, Licge, Sart Tihnaa/Licge, |
Yele). incrin Mol Chemy Lt 197'4& 10(11), 1059-68 (Fr), -——‘V\-—
Equil. consis. foi ine reaction PO2tr 4 Cl- =2 Pulg* + 1/2Cl2 in":
a molten 12:xb. of LICE-CsCL {5545 mole %] were detd. at 400, — NNy

450, 500, ae. 550° using spectrophototaetric absarption techniques |
in the visible and near ir region. Values of K [atm1/2] are 0.089 -____"_\
+ 0,005, 0132 £ 9.016, 0.18 £ 0.10,,and 0.236 £ 0.050, resp. :
Plots of log D ws. 1/ T give AH = 2.7 & 2.5 kJ mole? and AS="
940 £ 3.4 " mole degrcel. The normal potentials, [2putt/pad* | \
~ E°cuier, were ealed.; at 450° e value is -0.126 % 0.007 V. | -
he stabibity of Pu:(VD) iners o with decreasing remp. At 7T 3T
110 same temp. Pua(VI) is e =i Jhle in LiCl-CsCl than in the
] ciectic LICRCL ’ ' W..J. James

ang 7¢ gzﬁx,&i T ,.i;_;;:“A _—*,
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7 B934, JkcnepHMeHTabHOC ~HCCAC0BANKE ~ METOMOM:!
a6copGuHONHOII  CNCKTPOMETPHH ~ paBHOBecHs . PuQ.2+4-
+Cl===PuO,+1,Cl; B - pacnmase LiCl—CsCl (55—
45 mon. %). Landresse G, Duyckaerts G. Etude
par  spectrophotometric  d'absorption . de [Iequilibre
PuO.2++Gl=-=PuO;*+!/:Cly dans le melange LiCl—
CsCl (55—459% mol.) fondu. «Inorg. and Nucl. Chem.
Lett.», 1974, 10, Ne 11, 1059—1068 (¢panwu.) '

Metogom aGcopOLHOHHOM CNEKTPOMETPHH B BHIAHMOIN it
G6amxieit MK-o6nacTH cnekTpa- onpefenieHa  KoHCTanTa
pasiionecist p-uni PuO22++Cl===PuO;+!/,Cl; B pacnaa-
pe LiCl—CsCl (55—45 moa. %) npu. T-pax 400, 450, 500
u 550°. 3nauenus lg K cocrapuan coots. —1,052::0,005:
—0,881£0,52; ' —0,755+0,34; —0,628+0,092. ‘U3 syyyx
nanupx onpeaedtenvt: AH=29,7425 xJx/momb, AS=

=9240+34 nx/monb-K 1 nopmanbw‘—mgmpm
PuOz*+/PuO,+ —0,126%0,007 B npu T-pe 4507

<~ >~ ... T A Paywmop
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g 03, TH0a, Pa Oz, NpOz,Pug 0,4, | (IFS
Puty, A0, Ame0s ;g 05, THO, Mo0, Py, Cn O
(sH{, D) K- 746
/(.W?szp'g 2. C. ;
B e , X| SMengence 6ce. €2e50 %o g&g,p hpuns,
Yerue. fae;é; ovn. U tooS s 4/5’\./)\/,/7@4!\9';
(97s, 90-92. Nepuggvreceuc 26 BuccmoTs HokSur |
G Kiputowtob «u awmoé ~ _ N .
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Manes, Di.;

Manes-Pozzi, B.

(Inst. "Transuranium Elem.,

onicific Tegion:

85: 100128w "A unificd model for defects in substoichiometric!
|___4lutonium dioxide and uranium-plutonium mixed oxides". -

BEURATOM, Karlsruhe, Ger.). Plutonium 1975 Other Actinides, .
" Proc. Int. Conf., 5th 1975 (Pub. 1976), 145-63 (Eng). Edited;
by Blank, Hubert; Lindner, Roland. North-Holland: Amsterdam,
A statistical model is preserited which is capable of:
treating, in a unificd field Torm, the known’thermodn. functions
4=—of Pu02 and (U,Pu)Oz2 in the substoichio :
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21 B761.- Pentrenorpadnucckoe HcCaca0BaHNe M-/
arpammbl nayToHMit — Kucaopon no 1100°%  Boivineau
Jean—Claude. Etude par rayons X du. diagramme!

“plutoniumoxygene dé ‘la temperature ambiante jusqu'a™

1100° C. «J.-Nucl. Mater.», 1976, 60, Ne 1, 31—38 (ppanu.;!

pes3. aurd., HeM.)

[Tpcoeaeno ‘penrrenorpadiuy. Hccenonatie $asopyix co-!

“crapasionnx _anarpadmbl PuOg—x mpi 145<x<<200 B

untepadte 300—I100%  YCTdROBMeHa WHpoKas oGaacts
romorennocTH Ky6. a-Qasm 1,61 <x¥<<1,7° yskas - asyx-
(pasuas (a+v)-0o6nacth, 3BTEKTOMANASs T-pa  670° gnq

“PuOj,7s4 ¥ uETHIPC HOBHIX THna y-pas. OTMeyens Tpyanoctn ™

pcnrreuoncxoro HccJenoBants (b33 C HH3KHM comepzKanueM.:

" KHC/IOPOJA BCJIGACTBHC MCTACTACHJIbHOCTH PaBNOBeCHi. — ——

T T e — JI._Pesunugui!
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Pu',-Ozf_;_«

- 85:69170c The thermodynamic properties of (uranium,=!

zLO - plutonium) oxide((U,Pu)02+:) described by a cluster model. |
;2, ,i'/\ De Franco, M.; Gatesoupe, J. P, (SEAMA, CEN, Fontenay-= |
aux-Roses, Fr.)." Plutonium 1975 Other Actinides, Proc. Int.|

Conf., 5th 1975 (Pub. 1976), 133-43 (Eng). Edited by Blank, |

Hubert; Lindner, Roland. North-Holland:” Amsterdam; Neth, |

‘A simple model is given which allows the easy calen. of. partial |

molar enthalpy and partial molar free energy of O at any temp, |

x and O and Pu content for Pu,O2:z. Implications on the nature
( of the defects are drawn, values of their energy of formation areé

Iz W} given and their concns. can be calcd. g

A 197 . LS Vo
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? 1B726.  Temnoemkocts *?Pu0: or 12 no 350K u |
2PuO, ot 4 no 25K. DuTPOMIN, OHTANBIHS M SHEprus |.
oGpasosauns_I'n66ca PuO, npn 298,15K. Flotow Ho- ;
ward E, Osborne Darrell W, Fried Sher-/
man M, Malm John G. Heat capacity of 22pyQ,!
from "12 to 350°K and of 24PuO, from 4 to -925° i
Entropy, enthalpy, and Gibbs energy of formation of:
PuO, at 298.15°K. ‘«J. Chem. Phys.», 1976, 65, Ne 3,
1124—1129 (aura.) ] P

TenoemkocTs  ABYX  06pasuos . - ABYOKHCH Ny TOHHS!
2#pu0, n 2**Pu0, nsmepena p n3onapabonny. Kaaopuner-|
pe or 12 1o 350 u or 4 no 25K coots. Ilpuseaen nao-
TOMHLIT cocTaB 0GBbeKTOB. Hinkuss T-pa u3Mepennit C,’
_TTHMHTHPODANACh - CAMOPA30TPEBOM  BCJCHCTBHe - paanoax-
THBHOrO. pacnafa. T-pHas sapucumocts Cp me mvena
anomaanit. Ilpu u3mepeHusx -BBommaach -IonpaBka  na'
Tenaory pacnaxa. Onvitipie Aaunbie o6paGoTane mosmno.!

B T %0




MaMil, CTaHAAp.. OTKJOHEHHE HIAHB. TOuEK OT Cr/a:KeHHoil
xpusoit  0,3—0,4%.  Has 208,15 K  Cp°=66,25%:
+0,26 mx/Monberpan, .S5°=66,13+0,26 13K/MOMb + TPaf,
{G°—H}/T = —29,96+0,12 jui/M0ab-TPaL "H°—Hy"=;
=10784+43 mx/moxb. [Toayyentoe 3HaueHHe S° mpumep-,
HO Ha 2 [K/MOMberpaj HHXKe TPHBOAAIICTOCH B JHT-PC.
Paccunranst AS(06p.) PuOz= —195,2+0,4 1K/MOMbTPaN!
1 AG(06p.) = —998,020,7 JuK/y0ab. J1. Peaunukiit.



| 7%"{,*/4/7’7’ﬂ 9%
- 1 E256. Temmoemkoctsh 242PuQ; or 12 no 350°K Hi
24py0, or 4 no 25°K. QurPOINMI, ~suTAALINA H SHEepris |
oGpa3zosanust .I'nG6ca PuO, npw 298, 15°K. -Flotow|
Howard E, Osborne Darrell W, Fried Sher-|
man M, Malm John G. Heat capacity of 22Pu0,:
from 12 to 350°K and of 2#PuO; from 4 to 25° K. _
Entropy, enthalpy, and Gibbs energy .of formation oii
PuO, at 298. 15°K. «J. Chem. Phys.», 1976, 65, Ne 3,
1124—1129 (anra.) . - |
Coo61alTest - Pe3yabTaTH « HCC/AeA0BaHIl TENJIOEMKOCTH |
22py0, u 24PuO, NpH HH3KHX T-pax C TOMOILBIO a;ma6a-‘
THY, KaJOPHMeTpa H KPHOCTAaTa C MKHIKHM rejHeM. Ome-'i

o B~ %00




“yeno, uto uamepenist 22Pu0, mnke 12°K 6uimt saTpyane:
HbI pamlauuouubm CaMOHﬂI‘peBOM. Temnepa‘rypnan 33131}‘-
CHMOCTbL TEenJOeMKOCTH HMEET 06121‘””.)“.1 0'06p83ﬂbﬂl BHA. |

Tpu. 298,15° K mosyuennl 3uauyeliis TenA0CMKOCTH C3°= 1.~

=66,25 ‘mx/K-MOJb, aAHTPOMHH S°=66,13 nk/K-Moab, |
sutanbnun  Ho®=10784  mx/monb,  SHCPrHH I'nd6ea —!
(G°—H°)/T=29,96" nx/K-monb.  Cocrapicua - TaGmIY |
tepMoanHaMud.  ¢-umit PuOz ot 12 no 350°K. i
A : : .. . 'B. E. 3uoBbes

w



fie0,

/n/&//

1
CK tmolet, (66.13 £ 0.26) J °K-L-mole-1, (10784 2 43) J mole-i.)

.ok - B kdaat A
85: 199095t Heat capacity of plutonium-212 dioxide from -
12 to 350°K and of plutonium-244 dioxide from 4 to 25°K. //776
Entropy, enthalpy, and Gibbs cnergy of formation of.
plutonium dioxide at 298.15°K. Flotow, Howard E.; Osborne,
Darrell W.; Fried, Sherman M.; Malm, John G. (Chem. Div.,
Argonne Natl. Lab., Argonne, 1L). J. Chem. Phys. 1976,
65(3), 1124-9 (Eng). Heat capacity measurements were made on’
a 225 g sample of 22Pu02 [22898-66-4] from 12 to 350°K and:
on a 3.6 g sample of 24Pu02 [60916-52-1] from 4 to 25°K. The.
heat capacity curve has the noral sigmoid shape. At 208.15°K,
the heat capacity COo, entropy 89, enthalpy HO-Ho,, and
tempered Gibbs energy (Gv-H%)/T are, resp., (66.25 + 0.26) J
("nnd =(20.96 £ 0.12) J °K-tmole-t. This value of the entrop;
significantly lower than the one previously derived from b,
capacity measurements of 29PuQ.. At 298.15°K, the .
entropy of formation and the std. Gibbs energy of formation 4,
-(195.2 £ 0.4) J é‘]{vl.lﬂ()lc-l and -(998.0 % 0.7) kJ mole-1, re.s;,w

® L7 il -9640
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— it ’2“’7~ " 18 B815.  HccaeioBanie HECTCXHOMCTPHUCCKHX OKHCIOB ;

TCPMOAHAJIHTIYCCKHMH MCTOLAMH, Toft Sorensen O.:

- ee 0--{____ Studies of nonstoichiometric oxides by thermoanalytical :

S 2’ - - (awrm) ; v : :

O6GcyzKacHbBl  THALL 1ICTEXHOMETPHY. OKHCJ/OB nepexon- .

—- |- = - JBIX 3/ICMCHTOB M 3KCHGPHM. METOAHKH, HONOJb3yCMble s !

ux necaemonanmst. Jlana cxeMma TepMOrpaBHMETpHY. YCTa-

3 methods. «Thermochim. acta», 1976, 15, Ne 2, 227—237 ;.
T - ;‘/ HOBKH, € TIOMOLULbIO K-pOii H3YUCHbl  OKHCJbI PuOs_x H . o

1€ €00 L0z B unteppane. 900--1450° i1 QUKCHPOBAMHLIN UIAPIL |
Dt Pl RNCA0pONa. - Pe3yabTaThi H3MepeHitit MpeACTaBAeHbl L. .
| ./ B muic rpaduu. 3aBHCHMOCTE]i MApU. MOIAMBULX CBOGOA- |

HLIX SHEPTIIl KICJAOPOAA B ITHX OKHCAAX OT COCTABA OKMC- i-- - i
~_a. YCTAlOBJEHO CYUIECTBOBAHHE B STIX CICTCMAX psina’
JUICKpeTHHIX (a3, Pa3fie/icHbX ABYX(Pa3HBIMI 06aacTaAM, [ or ——rm-
: . e TI. M. Yykypos
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)L :‘,'7'“ / & 43
Pa/ /) . !f\,p——_wli - 10 403 (931

»’L 7/ 16 6878. ~ MuKpOKaJ0pHMRTPHUCCKOE OMpEAceHie map-.
1HAABHOIT MOJSIPHOI SHTAJABLNHH PACTBOPCHHA :AH(O)2 B

CHCTEMC TIYTOHii--KHCAOPO;, MPH BBICOKHX TeMNeparypax.’

Chereau Pierre, Déan Guy, Franco Michel
De, Gerdanian Paul High-temperature microcalo- .

rimetric measurements of partial molar enthalpy of so--

lution AH (Oz), in plutonium-oxygen. «J. Chem. Thermo-

dyn.», 1977, 9, Ne 3, 211—219 (aura.) ' :

TIpopeseno KaJOPHMETpiu. ONpeACeCHHe TEemIoT  p-unit’

uma o.-PuOg—x46n0s-0-PuO;—x’,. tie x’=x—28n/a, npu:

pa| ~efien 1373 K. Ucnoabsonan MukporaigopnMerp Kanbss c.uyser- !
/“‘t' BHTEAbHOCTBIO 5-10~5 xam/cex-MM. P-uus oxuejaenus npo-.
BOIJIACh TPHl TOCTOSHHOM O0BbeMe ¥ TemnoBoit sdhdexr, oT-'

pazaer H3MelieHie BHYTpeHHel 3Hepriit ‘AU(T, V, a). Ka-i

JopiuMerp KaanGposancs mo p-wii - oxucaennus “Th, emun-,
crsemieM_npoayKToM K-poit sBasercst ThOa  Hexomnbist

e T e

/ .

X 9wl e




B-poM aas nosyuemnst PuOg_x CAy:Ki OKcajiar Pu, x-pulil
nepepomincs B PuOp ¢ mocJeA. BOCCTaliOBaEHHEM Yracpo-

oM jgo coctasa N=n(0)/n(Pu)=151 npu 1873—

2023 K. 909 bpoegentoro O pearspyior B TeuCHie NCPBLIX,
3 MifIL., MOJI0E BPeMsl MOTJIONLCHHST O ~30 un. OGpaGot-,

‘Ka KHHCTHY. KPHBSHIX TCIJIOBLUICACHHS MPOBOAMJIACH ¢ Hee!
‘mosb3opatieM (-uuit Beccesisi.: Ycranopaeio, 410 B HHTEP-,
‘pane N=1,5—1,6 AH(0g) = —197 KKaJg/Moab, MOCTOfHHOE:

3HaYCHie COOTBETCTBYET @ ABYX(asuoii o6racTH Pu03+

“+PuO,,s. Tounocts namepenus AH okoa0 29%. das N=

=1,61—1,70 AH(O;) nsvenscres ot —202 no —175 kkan/.
Jsiom. B mnuteppaie 1,70KN 1,71 nmeercs  mJarto c
AH= —175 xxaja/Moab, UTO YKa3blpacT Ha -OucHb Y3Ky10
AByx¢a3iyio 0061acThb, Ilas'N>1,71 AH Bospacraet nenpe-
puiBHo pnaoTh A0 PuOp ITomyueHHLIC 3aBHCHMOCTH A

6J13KH K CYLICCTBYIOULHM B CHCTEMC Ce—0. HOas oGpaso-

‘pamns PuO; - n PuOg,e1AH203= —402,7+5,0 u —211,4=
44,0 kkan/Monb, Sxs=38,1=6 1 20,8+4 3. e. Meronox:

6oMGOBOIT  KaJIOpHMETPHH  OMpCHEJIeHb! AHgs  p-umtit

1/0,215Pu0Qy,57+02=1/0,215 PuQ, —208:x2 -kKam It

10,245 PuO, g +0,=1/0,245 PuO: —9206+2 Kkan OTH
BeJIHYHIE HAXOASTCS B XOpoiieM coryiacuit ¢ AH, naiaeu-
uboit mpi 1373 K 1 pasubiyit —210£7 3t —2077 kKkana
conraotrornenin  Buba 26, i -71-__1’9,31*,"_1%*91‘1



RO, [reCHE/OEAT] B -roots j\q97¢
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Clenean P, D2an 9, de Fraweo M., J&claniay, P

%)
/(/.’Dbflcotéontu@f‘ ‘MM.M/?DKZIJU’/‘/HM‘ w&JM/wfﬂi.g :
. ectbuepe MOLSPrbye St aree (6t
p—peif S-H (Q,_) A Cueizan Py +0

7 Clow T, 1949, 8, p. A4 - 219

5 5
' l’




G #3vel bty ’};l 7 y S
%&’Mt'/?ﬂ ,ﬁ/ elzl

R A AP A

et -/

N




TS

Morhoin A ol @l
S ppra i AT 575,
SRS -FY |




P

p " 91: 217887h Model of the thermodynamic properties pnd“
Z(ﬂ;a -« structure of the nonstoichiometric plutonium and cerium
oxides, Manes, L. Mari, C.; Ray, I; Soerensen, 0. 1% (Iur.

2 Tnst, "Pransuranium Elem., Comm. ur, Communitics, Karlsruho,
C()ﬂ X Fed, Rep. Ger). Report 1979, INl\'/\-_C({nl'--'lt)—()():l-()()."), ;
A~ IAEA-8M-236/6, 20 pp. (Eng).  Avail. INIS, From INIS

Atomindex 1979, 10(15), Abstr. No. 466479, The tetrahedral

defec consisting of one O vacancy bonded to 2 rediced cationg

is an importart concept, which can explain both the thermodn,

Il lth9 . properties and the structures of the phases of the PuQ.., and

CcO2-x systems. Based on this concept a statistical thermodn,

Cb - Fa model was developed; it is described along with some preliminary
7 calens. A relatively good agreement with exptl. thermodn, data

> ~ was obtained. By using the exclusion principle, defect tomplexes
CrY A7 (cach contg. one tetrahedral defect) are derived and it ig shown

that a systemetic packing of these gives a tood description both ;
of the nonstoichiometric and the ordered phases obsd, for these . .

. oxide systems. ey - o

O 7975/ 226




+ | 1979

)

N,
=

Lo O

ok

\/9} 156605¢ Thermodynamics and kinetics of valence tras -
.’0 usitions of plutonium in a sodium chloride-2- (u,am.u .
- chloride) (NaCl-2CsCl) melt. Vavilov, S. K.; Kuazantsev, G. |

N.; Gushchin, V. V.; Shishalov, O. V. (USSR). Fiz. Khim.

Elcktrokhim. Ruspluxl Tverd. Elektrolitov, Tezisy Dokl Vses.

Konf Fiz. Khim. lonnykh Rasplavov Tverd, Elektrolitov, 7th

1979, 1, 132-4 (Russ). Akad. Nauk SSSR, Ural. Nauchn.

Tseatr: Sverdlovsk, USSR, The thermodn. of the reactions Put

4 CI o2 Pust + 0.5Cla and PuO22t + Cl- = PuOat + 0.5CL: and

| the l\muua of valence transition reactions of Pu in NaCl-CsCl
Aé) melts were studied at 550-800: the free energics of the above -

reactions and the rate of the reactions were detd. as functions of

temo., *

@K O

CA-1980, 93,016
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})i’(/ Vi e 44: 146210 Model of the thermodynamic propertics and
structure of the nonstoichiometric plutonium and cerium
2 oxides. Manes, L.; Mari, C. M.; Ray, I; Socrensen, O. Toft
(e ﬂf __}[ (Eur. Inst. Transuranium Elements, Commission Eur, Communitics,
Karlsruhe, Fed. Rep. Ger.).. Thermodyn. Nucl. Mater., Proc. Int.
Symp. 1979 (Pub. 1980). 1, 405-26 (Eng).. IAEA: Vienna,
Austrin.  The tetrahedral Ydefect consisting of 1 O vacancy
bonded to 2 reduced cations, a 2(M3+)'Vo unit, is an important -
concept which can explain both the thermodn. properties and -
the structures of the phases of the PuQ2.r and CeOz« systems.
Based on this concept, a atatistical thermodn. model was
}/, "IM/’ dovolnpod and this model is  described together with some
* ‘(/ preliminary calens. - A relatively good agreement with exptl.
thermodn. data was obtained in this calen. Using the exclusion .
g{)ﬂ"' v principle, defect complexes cach contg. 1 totrahedral defect are :
derived. A systematic packing of these gives a good description
both of the non-stoichiometric and the ordered phases ousd. for -
theseoxidesvstems. - -
@ X @
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7 95: 122331r Thermodynamic aspects of the use of oxides
as nuclear reactor fuels. Potter, P, E.; Rand, M. H. (At
nergy Res. Establ, Harwell/Didcot, Engl). High Temp. Sci. .
1980, 13(1-4), 315-29 (Eng). A review with 46 refs. The
application of thermodn. to aid in understanding the complex
ys. chem. occurring in an irradiated nuclear fuel is reviewed.
mphasis is placed on current problems, under 5 topics: (I) basic
data: phase diagram and thermodn. properties of PuO: and
_(U-Pu)Oz. (2) Mass transport: movement of Pu, U, 0, T, and
=fission products. (3) Chem. effects of fission: reactions between
fuel and clad. (4) Reactions with coolants. (5) Safety aspects:
behavior >3000 K. o
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/ 98: 133958p Vapor pressures and vapor compositions in equis’

librium with hypostoichiometric -j:lutnlum dioxide at high

temperatures. Green, D. W.;' Fink, J. K.; Leibowitz, rgonne

Natl. Lab., Argonne, IL USA). Report 1982, ANL-CEN-RSD-82-1;

Order No. D 30, 52 pp. (Eng). Avail. NTIS. From Energy

Res. Abstr. 1983, 8(2), Abatr. No. 2618, - Vapor Brouuru and vapor

compns. In equil. with a hypostolchiometric PuOs condensed phase

were caled. for the temp. range 1600 5 T < 4000 K,. Thermodn,

functiony for the condensed phase and for each of the gaseous species

were combined with an O-potential model to obtain the partial

) pressures of Oz, O, Pu, PuO, and PuQ,. New thermodn. functions for
the solid oxide weré calcd. from available information and from new

ests. of the heat capacity of the liq. - Thermodn. functions for the

/ vapor species were calcd. puvnouslg. A suitable O-potential model
was used previously for the solid ‘hypostoichiometric PuO2; this

Wﬂw : model was extended into the liq. region using several alternative
. ,7 methods. The effects of these alternatives on the calcd. O pressures
077 w8
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21 B908. XHMHuecKash TCPMOAHHAMHKA SIIEPHEIX MaTe-'
puanos. VII. BbiCOKOTEeMMepaTypHAsi SHTAMBNHSI JHOKCHAA !
nayrouns, Oetting Franklin L. The chemical ther-:
modynamics of nuclear materials. VII. The hightempe-
rature enthalpy of plutonium dioxide. «J. Nucl. Mater.»,
1982, 105, Ne 2—3,-257—261 (aurm.) - :

Suraabnus PuO, n3Mmepena METOAOM CMEIIEHHS C HC- .

" noJp3oBanHeM ~TFONCPHOOINY. KalopuMeTrpa B HHTepBaJe
0 298—1610 K c TounocTbio = ,3%) OGpasen oxapaxTep- .

2 . . s 30Bai XIMHUYECKH, peutreHorpadiiiecki H IO H30TONMHOMY
Qéjg‘.. A4 527 coctay. ONmTHHC AAllbe XOPOUIO CONIACYIOTCS C JIHT.
Pe3ynbTaThl cOBMeCTHOff 0GPaGOTKH COGCTBCHHBIX H JINT.

‘AAHHBIX OMHcanbl yp-HiueM Hr—Hgs=—8,345-10%4-2,187.

.10 T+42,536-10-772+5,422-105T—! kan/moxb. - Ilpeacras- :

acHa TaGaHIA 3HAUGUIHE-Gaer S 11 Hr—Hpg s nntepnana

298—2400 K. Ilpea. coolmL. cM. «J._ Nucl. Mater.», 1980, .

88, 265. e 1. A, Peaunukuit -

/\/. /9&?/ _{:9/ NS 2 UsTitier & ] ’«‘»’u;(‘




Puoy, (%) 4582
4-Kyes
sv-4tto ) Qckding. F %, Prxdy 6.E.

158%, % Nuk. [Hat. @_%n— <264
E— Tj\"( k(‘("zfe“ e ‘7:"’- Ly ‘N/ -37 & ] N
( (f ') 2k QL‘JL'LZU‘}&} or )9'5/‘(/?.724 Ul

droxide-,




R«Hm WAL LR o 5@«12/6%
3?5—16(0}1&.
(oo g s




Puly, QMg F L, Bixhy JE. Lﬁgi
| . J Mk, Mate, 1982, 105 [A5%-964
[SLOET] The con, thony o huel, nater,

H-Huy VL Te &5& “Eelp ewfﬁa'éﬂf
Litony
(353 - Jé{o%) of- p "*““« doxeeela

BT Peresn
Moy tndy




ﬂy@ﬂ) | /589,
/)&/7//\.//4[&21/)% pg /5.

/ frey /470'5[%/2&/%50 ﬁ‘w/ es 15
0/ [Flomerils Aol Qveceles
USA Brery. Mlnes Butl. 654

O wrepteges)

fg‘yz/-zm ))




ol

ﬁczgm/o/um'
paWao%X

oL

1)(1/.?[51 ,_/__.9/
N3

/584

S DI81Y. unpepeaeHHe PAaCTBOPHMOCTH W OKCHAOB Hemn-

TYHHSi W IJIYTOHHS B TaJOrCHHAHBIX pacniaasax. Ponuo-

Hos lO. U, Uennaruuna O. B, Makcumos B.. 9,
Knokman B. P. «2 Beec. koud. mo xuMun HenTymus u
nayrouns, Jleuunrpax, 23—25 nos6.,. 1982, Tes. moxmis
JI., 1982, 30 -

MerozoM M30TepMHY. HACHUIEHHSI ONpeleTeHLl P-pPHMOC-:
T (Pc) BuOp (I) u NpO, (II) B pacnaapax NaCl (I1)
1 eMeceit’ 1311'j # KF B 3aBHCHMOCTH OT T-PH M NpHCYT-:
CTBHSL OKCHIOB MLICJN. H IIET.-3eM. MeTajsoB. B paBHHX
akcnepitM. yeroBuax Pc 11 B pacmaBax 111 npu T-pax )
820—1020° C umcer BesHumHy B oGaactd n-10-29% u na'
nopsinok Goawie, weM Pc I. Bnepenie oxcumos iwenm. |
wes.-3eM. Meranion B III chikaer Pc'l. B pacnnasax
LiF—KF npit nmpounx paBHHX ycaoBHSX Pc 1 HeCKoJbKO
Bhillie, ueM B 111, Orveyaercs, uto pacuer no yp-mmo Ilpe-
Aepa AacT pe3yJbTaThl Ha HECKOJBKO NOPSAKOB BHIUIE 3K-'
cnepiM. Pc. Merogom ITA ycranosneno, yto B nmrepsane:
T-p 25—1000°C I 1r II He B3anmozeiictsylor ¢ 11 p €ro.
pacnnasax. O6GcyKaaercss MCXaHH3M P-DEHHSt OKCHAOB MHO..
roBaJIeHTHHX METa/VIOB B PaciiaBax HOHHHX COJeEil. :

. » -~ —... . J1 B. Apceenxop
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/ 99: 11208u Vapor pressures and vapor compositions in equili=:
brium with hypostoichiometric plutonium dioxide at high
temperatures, Green, D. W.; Fink, J. K.; Leibowitz, L. (Chem.
Technol. Div., Argonne Natl. Lab., Argonne, IL 60439 USA). ACS
Symp. Ser. 1983. 216(Plutonium Chem ), 123-43 (Eng). Vapor
pressures and vapor comrns in equil. with Kypostmchlometnc Pu0:
condensed phnso were calcd for 16004000 Thermodn. functions
for the condensed 8haso and for each of the gaseous species were
combme thh an O-potential model to obtain the partial presaures

. of Og, Pu, PuO and PuO; as function of temp. and condensed:
/p) ﬂW&W ~ phase’ comgn. The caled. O pressure increases ra wF as stoichiggr:tiy\

. xs apiproac b’I‘h}e) v(a)pc;_r in eq\txil f‘?hu‘ t}‘\Eypos on% jometric Pu0; is:
) — rly approx. by PuQz for most of the temp. an compn. range of
9‘9 LLM) mrcsb . e A

@\/‘]' /ﬁg\g/ {__9/ /\/02"
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Z{’/& _ '1B3081. " Jabrenwe M cOCTAB mapa mpH BLICOKHX TeM-

nepaTypax HajJ JIHOKCHAOM TJAYTOHHS C OGeAHeHHOH no
KHCJI0pOAy cTexnomeTpHeil. Vapor pressures and vapor
compositions in equilibrium with hypostoichiometric plu-
tonium dioxide at high temperatures. Green D. W,
Fink J. K, Leibowitz L. «Plutonium Chem. Symp.
184 th Mecet. Amer. Chem. Soc, Kansas City, Mo., Sept.
12—17, 1982». Washington, D. C.,, 1983, 123—143 (anra.)

B untepsane T-p 1500—4000 K 1;:cocrasos 0,006<<
<x<<0; 300 paccuntaHs XaBA. =M COCTaB  mnapa Hag
PuO,-. Pacuer ocnoBaH Ha TOM, YTO B ra3oBoii daze
umetores O3, O, Pu, PuO 1 PuO; u yTOo H3MeHeHHS co-
cTaBa M CB-B' KOHAEHC. ()a3H ONHCHLIBAIOTCSl T-PHOIl 3aBH-
cumoctblo xum. Ilt O, Pacyer napu. nasn. B pabuose-
ciun ¢ ¢asoit PuOi,g moxasan, uTo HIKC 2652K — 1-pyt
Hayajaa nuapicuis, B mnape npeoGragaer PuO,. Bpe
2668K — T-pbl sikBHAYCa, map cocToHT H3 O u O. Aya-
qoriyno cucreme U—O OTHOCHT. coiepiaHile KHCJIOPOAa
B rasoBoii ¢ase N0 CPaBHEHHIO C KOMICHC. ha3oii yBe-
JHYHBACTCA C_POCTOM_TeMnepaTypul. B, B. Yemug

X-/1956,09,n]
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7)24 B977. V3yyenne KHCIODOAHBIX COCJMHEHHN MNAyTO-

7 ‘7L HHSt B pacnjabe 3BTCKTHYECKOIN CMECH XJIOPHAOB HATPHS H

[0 OZ nesusi. Casoukuu I0. II, Cku6a O. B. «Pagnoxu-
Mmus», 1983, 25, Ne 4, 503—507

MeToaaMH CneKTpOHOTOMETPHH PaclaBOB H TeTCPOreH-

HOTO PABHOBECHS] H3yucH DaBHOBECHHIf COCTaB CMCCH Ba-

JIEHTHBIX - POPM TJIYTOHHS, NOSBJSIOUHXCS NPH OKHCJIEHHH'

Pu3t XJIOp-KHCJOPOAHBIMH Ta30BBIMH CMCCSMH B pacmnjaBe

spTektHKiH NaCl—CsCl. OnpeneneHbl KOHCTAaHTH DaBHOBe-

cust p-uyit PuOy?++Cl===PuOst+1/2Clyr), PuOy++Cl-=="

=PuOyrnFI/2Clyr). IlOKasaHo, uTO npH T-pax BhlLe’

/

\//;' 700°C B pacnaase, KpoMe OkcHionoB PuOot n PuOg?+,

™y nosipAsieTcs HOBAasi KHCJIOpoxHast (opMa NJyTOHMS, npen-.
nosoxureabio PuO?+, Pesiome

X /985, 19, N%’f‘
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/050002 ~Z ) 14B3029. Vrouene /[9

‘TEPMOAHHAMHYECKHX  CBOMCTB

PuO;~ u U;_;Pu,0,. Improvement in the chemical
Urermodynarfiic—Tepresentation of  (PuOx—x) and (U,_,-
Pu;O,. Besmann.T. M, Lindemer T. B. «J. Nucl.
Mater.», 1986, 137, Ne 3, 292—293 (amur..) ‘ : .
C ueablo yTOuHEHHS onHcanusa cHcTeMu!  PuOs—. B 06
HeCMCLIHBAeMOCTH O.ILK.- H TI.I.K.-(pa3 npu 1,7<0/Pu>
>2,0 nponsseseHa MOATOHKA XHM. noTenuuana O, B Tep-
MOAHHAMHY. YP-HHAAX B 0G/. MaJbIX OTKJOHEHHI OT CTeXHO-
merpun  npu 0,05<x<0,3 no KoopaHHATaM MaKCHMyMa

; né/f’ HecmewnaeMoctH (930 K, x=0,125). Ananornusas onepa-
MW uust npoussesena H AnA cHereMbl Uj—Pu.O,. Buunciel-.
Hble H3OMJIeTHl COBMAAAlOT C JHT. KaHHBIMH. [lotenuuan O,

Cf-f& CABHrAeTCA B CTOPOHY MOJIOXKHT. 3HAYEHHIT HH¥Ke W=2

<1300 K.  _ .. A. Pesunuxui_

& @
\y./gh?é, ﬁl,/v/‘/

; npu T>1300 K u B cropouny orpuu..sfs%qenuﬂ npu T<
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‘{4: 156673y Improvement in the chemical thermodynamic
presentation of plutonium oxide (PuO;-x) and uranium’
" plutonlum oxide (U-,Pu,0).

Besmann, T. M.; Lindemer, T. B,
(Chem. Technol, Div., Oak Ridge Natl. Lab., Oak Ridge, TN 37831
USA). J. Nucl. Mater., 1986, 137(3), 292-3 (Eng). The O
potential-temp.~compn. data of B. and L. (1985) we

re refit with the
{//1: '/Z{ WWM coeffs. of the 1st order term forced so that

the caled. miscibility gap
‘appears at the obsd. temp. and compn, - .

@@ ///‘Z /2&#1/

O
€. A 1986, LY v i
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6 E772. ®a3opble pPaBHOBCCHS M TEPMOJAHHAMHKA CH-
cremsl Pu—O: 1400—1610 K. Phase equilibria and ther-
modynatiics 6f the Pu—O system: 1400 K to 1610 K
Besmann T. M. «J. Nucl. Mater.», 1987, 144, Ne’

2, 141—150 (aura.)’ ) .

Ins  nocrpoenist  AHAarpaMMbl  COCTOSIHHS = CHCTEMHI,
Pu—O mucrnoJsb3oBaila MCTOAHKA —ONpefeJenHs paBHOBeC-.
noro papienist CO mnax cmecwio PuOy u rpagura. Yera-!
nosJeno, uto ¢ass PuO,—, (ruk), PuOy,es (ouk) u PuO 5
(rexcaronasbliasi) HMEIOT IIHPOKHE 0GJaCTiH TOMOTCHHOCTH.
®aza PuO,_. mnperepmeBaeT 3BTCKTOHAINBII pacnajg mpH,
T<400 K. T-pa nepHTCKTOMAHON peakunun anas  ¢aswl:
PuOy,¢ naxoaurcss B uurepsane 1400—1500 K. Cbasonbxc
papuoBecHsi, onpejenennsie npu T-pax 1400—1610 K, na-’
XOMATCS B XOPOUIEM COOTBCTCTBHH C JANHBIMH AJS_ BLICO-,
KOTeMmepaTypHoil M HH3KOTEMMepaTypHOil yacTeit aua-
‘rpammbt coctosiiist Pu—O. Buuncsenst csoGoausie 3iep-
THH oGpasonamm Puyes u Puys, coraacyomwuecss ¢ Besu-
YHHAMH, OMNpele/CHNbIMH APYTHMH MeTOXaMH.  BuGn.. 25,

e e LA
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L /’ 533 11 B3049.  dazobbie pasnopechs i TCPMOAHHAMHKA CH-

crembl_Pu—O or 1400 no 1610 K. Phase equilibria . and

w/_;' thermodynanmiics of .the Pu—0 system: 1400K to 1610K..

/ ‘Besmann T. M. «J. Nucl :Mater.», 1987, 144, No. 1—9.

:141—150 (anra.) C L e

Tepyoanuayityeckie, ‘cB-pa “cuereMn Pu—O. H3YYeHH

"METOZOM reTepor. pasioBechii B ammocpepe CO' B mutep-'

.pane 1400—1610 K. Bcero msMepentt Pco u Tabynuposa-

MBL Po; aan 128 cocTanos ¢ pasamunnMu  O/Pu npu

1400, 1500 u ‘1610 K. "YeTatonnena’ AHArpaMMa COCTOSHNS

"CHCTEMBl. H OnpejeieHb.  06JacTH- - . FOMOreHHOCTH . daa.

uO;—x, PuOys 1 PuOy;. .Pasza PuO, ¢ ssasercs  me-'

: craGuashoit . npu 1400<T<1500K,.a PuO,_, . noasep-
4 é/

- TAeTC IBTEKTOHAHOMY pacnany .mpu: T<1400K .c oGpa-
:30BanHeM PuOy,gs. Onpenenenst —A:G (1400 K, K]k /mMonb)
PuO, 533 (rexc.) 649,9 'u ‘PuO,,5 .(rexc.)  639,1, K-DHe
*YAOBJIETBOPHTEIbHO COMIACTIOTCA € JHTEPATYDHLIMIL.

i o . = O v l- IL I ejHHuKlﬂl
R ' - e e
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7{, 14 B3063.  Macc-cnekTpoMeTpHuecKOe HCCIEeN0BaHHe

'KapGOTEPMHYECKOr0 BOCCTAHOBACHHS JMOXCHAA TAYTOMMS, -

Omuru T. Cysyku §I., Opau S, Cacm

«AToM. TexH. 3a pyGemom», 1987, Ne 1, 38—42 -

B uurepsase Tp 1593—1673 K ¢ nomouipio Macc-crekr-:

pometpa, oGopynosannoro W-sddysuounoit suefikoi Kirya-:

cena, HCCJe0BaH cocTaB mapa Haa cucremoir C—PuO, c!

cootHomenxeM KommoneutoB C:PuQO,=3 (1) u C:

: PuO;=4,4 (2). B o6oux cayuasX B rasosoit ¢ase 3a-!
perucrpuposans Pu, PuO u CO. Iloxasano, uto B mpo-

Ilecce PacxoJ0BaHHst B-Ba NP HCMapeHHH  cucreMma (1),

NPOXOIHT yepe3 cJied. ¢aszosuie  obaacti:  PuO;_+C,

. PuOy,61+PuOy5+C, PuO;s5+PuC;s+C, PuCs+PuO,s+-
/ +PuC.:0y n PuCOy+PuC,;s. Koneuynnit npoaykr ucna-
pernsi cnctembr 2 — cMech’ PuCy s 1 C._Ilpn _stom_cocrase!

/988, 19, W1



AsupH 1 (Pu) =4004-10 xDx/moab ans T=I1800—1900 K.i
IOas pasuosecus 2 PuCyg(s.)+3 PuO(g.)=3 CO+5 Pu
(g.) F .ccuntana 3aBucHMOCTb In Pco'(l1a) =—72400/T +
+42,64+InPpuo—>5/3 InPpy. OTmeuetio anoMaJblioe noae-
ZeHHe npuMecH Am B Hexoambix o6pasuax:mpr T=1583 K
napu. masaenns Am i AmO Bo3pacraloT BO BpeMeHH IO
napaGoJHy. 3aKoHy, TOrAa Kak jAaBi. Pu pocTHraercs Mak-
CHMYMa M yMeHbluaercs, _10. C. Xonxees,
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F: PuO2(am) //yfg

Py 1 :
132:199634 A thermodynamic model for the '
solubility of PuO2(am) in the aqueous K+-HCO3-- CO32-:
-OH--H20 system. Rai, Dhanpat; Hess, Nancy J.;,
Felmy, Andrew R.; Moore,  Dean A.; Yui, Mikazu; -
Vitorge, Pierre Pacific Northwest National .
Laboratory Richland, WA 99352, USA

Radiochim. Acta, 86 4), 89-99 (English) 1999
R. The soly. of PuO2(am) was detd. in the aq. K--
HCO3--C032--OH--H20 system extending to high concns,
of carbonate and bicarbonate. X-ray absorption
spectroscopy (XAS) and solvent extn. were used to
identify species and ox states in the aq. phase.
The dominant aq. species in relatively concd. C and

O
C- AR50, 134



HCO3- solns. were detd. by XAS to be Pu(C03)56-. The
soly. of PuO2(a increased dramatically with
increasing total carbonate concns.; indicatin that
carbonate makes strong complexes with Pu(IV). The
dominant Pu(IV)- carbonate species that reasonably
described all of the exptl. data were Pu(CO3)56- in
high concns. of carbondte and bicarbonate and
Pu(OH)2(C03)2 in low concns. of bicarbonate. Data
suggest the possible presence of ano species in the
low carbonate and high pH region. However, because
of uncertainty in Pu(IV) concns. in this region, no
attempt was made to fit data in this region. The
logarithm of the thermodn. equil. consts. for t
Pu02 (am) dissoln. reactions involving Pu(CO03)56- and
Pu (OH) 2 (C0O3) 22~ [ (PuO2(am) + 5C032- + 4H+ .dblag'y,

Pu(CO3)56- + 2H20) and (PuO2(am) + 2HC .dblarw:'

Pu(OH)2(C03)22-)] were found to be 33.32 and -4.78,"

resp. These values, when combined with the solv . _

product of PuO2(am) (logKsp = -56.85 [1]), provic
logarithm of the equil. consts. of 34.18 and 44.%
resp., (Pud4+ + 5C032- .dblarw. Pu(C03)56-) and (P
+ 2CO32- + 20H-

.dblarw. Pu(OH)2(CO3)22~). :



P | 1999

132:69595 Ab initio calculation of the potential
energy function and thermodynamic functions for
ground state X5.sum.- of PuO. Gao, Tao; Wang, Hong-
Yan; Yi, You-Gen; Tan, Ming-Liang; Zhu,” Zheng-He;

Sun, Ying; Wang, Xiao-Lin; Fu, Yi-Bei Institute of
Atomic and Molecular Physics, Sichuan University
Chengdu 610065, Peop. Rep. China Wuli

Xuebao, 48(12), 2222-2227 (Chinese) 1999 The
potential energy function for ground state X5.sum.-
of the PuO mol. was worked out by the quadratic CI of
single and double substitution method, based on the
approxn. of relativistic effective core potential for
Pu atom and all-electron 6-311G* basis set for 0
atom. ' The calcd. results for Re, De, Be, .alpha.e,
.omega.e and .omega.e.chi.e afg_gilgg_ggi_z:3909 ev,.



0.3365, 0,001642, 781.15, and 2.77 cm-1, resp. In:
addn., the thermodn. functions .DELTA.H.degree., :
-DELTA.S.degree., .DELTA.GO and Cp of the PuO(g) in
the std. state are also calcd., which are -118.88
kJ/mol, 96.16 J/mol.cntdot.K, -147.55 kJ/mol, and
31.5656 J/mol.cntdot.K, resp. All these results are
in good agreement with the exptl. data.
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133:286797 An ab initio study of Pu0O2 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 5.PHI.u-




{(l.delta.u)2(l.phi.u)1l(4.sigma.qg)1] 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-[(l.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.
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133:271921 All-electron density functional
theory calculations of the zero-pressure properties
of plutonium dioxide. Boettger, Jonathan C.; Ray,

Asok K. Los Alamos National Laboratory Los

Alamos, NM 87545, USA AIP Conf. Proc.,
532 (Plutonium Futures--The Science), 422-423
(English) 2000. The authors present results

on electronic structure, lattice consts., and bulk
moduli calcd. in the framework of LDA and GGA
approxns. in comparlson w1th _exptl. data.
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P: 1

133:140584 Theoretical Studies of the Properties and

Solution Chemistry of An022+ and AnO2+ Aquo Complexes
for An = U, Np, and Pu. Hay, P. Jeffrey; Martin,
Richard L.; Schreckenbach, Georg Theoretical

Division, Los Alamos National Laboratory Los Alamos,
NM 87545, USA J. Phys. Chem. A, 104(26), 6259-6270

(English) 2000. -~ The structures and vibrational

frequencies of UO2 (H20) 52+, NpO2 (H20) 52+, and

PuO2 (H20) 52+ corresponding to An(VI) oxidn. states and

UO2 (H20) 5+, NpO2(H20)5+, and PuO2(H20)5+ corresponding
to An(V) have been calcd. using d. functional theory

(DET) and relativistic effective <core potentials

(RECPs). The resulting structures are compared to EXAFS
soln. studies, and the Raman and IR vibrational
frequencies of the actinyl unit are compared to exptl.
studies in soln. Free energies for reactions in soln.




are computed by combining thermodn. free energies in the
gas phase with a dielec. continuum model to treat
solvent effects. The hydrolysis reaction of UO2(H20)52+ .
to form UO2(H20)4(OH)+ and the reactions for removing or
adding a water to the first shell in UO2(H20)52+ are.
examd. using this approach. Multiplet and spin-orbit
effects not included in a single-configuration DET wave
function are incorporated by model spin- orbit CI
calens. - PuO2g+ is used as a model for the aqua
complexes in a weak ligand field for the cases q = 3
(5f1 configuration), q = 2 (5f2) and q = 1 (5£3). The .
inclusion of these effects results in a different ground
state for NpO2(H20)52+ and PuO2(H20)52+ than that
obtained in the original DFT calcns. The redn.
potentials for all three AnO2(H20)52+ complexes in soln.
is compared with electrochem. exptl. data. The trend
for the redn. potentials NpO2(H20)52+ > PuO2(H20)52+ >
UO2(H20)52+ is found in agreement: with expt., when
multiplet and spin-orbit corrections are included,
although the abs. redn. potentials are overestimated in
all three cases. The possible reasons for this
overestimate are examd. using all-electron calcns. i
using the ADF method. i
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"' 134:106540b An examination of the estimation method for the

specific heat of TRU dioxides: evaluation with PuQ,. Serizawa,

i i Arai, Yasuo (Department of Nuclear Enérgy Systems, Ad-
vanced Fuel Laboratory, Japan Atomic Energy Research Institute, Oa-
rai—machi, Japan 311-1394). J. Alloys Compd. 2000, 312(1-2), 257~
264 (Eng), - Elsevier Science S.A. An estn. method for the sp. heat, C,,
for the dioxides of the transuranic elements is presented. C, was evalu-
ated as a sum of three terms, contributions of phonon vibration, Con,
dilation, Cy, and Schottky sp. heat, C,. Cg;, and Cy were calcd. using
the Debye temp. and Gruneisen const. obtained by high—temp. X-ray
diffractometry. The method was applied to PuO,. The-estd. C, was in
good accordance with the reported one measured using a calorimeter.
The error in the estn. was small compared to that which arises from
using the conventional method based on C,(298) and the melting temp.
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( 133:140603p Simultaneous determination of X-ray Debye tem-
perature and Gruneisen constant for actinide dioxides: PuO, and
ThO;. Serizawa, H.; Arai, Y.; Suzuki, Y. (Advanced Fuel Group,
Departxﬁ'e‘r‘x'ﬁ)'f'ﬂf':clear Energy System, Japan Atomic Energy Research .
Institute, Higashi Ibaraki—gun, Oarai—machi, Narita—cho, Ibaraki~

.- ken, Japan 311-1394). J. Nucl. Mater. 2000, 280(1), 99-105 (Eng),

Elsevier Science B.V. The lattice vibrations of PuO, and ThO, were
examd. between room temp. and 1274 K using a high temp. x-ray dif-
fractometer. The temp. factors for the metal atom, Bp, and By, in the |
dioxides were evaluated by the Rietveld anal. Debye temp. was ca]cd.;
using the temp. factor. The Debye temp. decreased with increasing temp.
From the temp. dependence of the Debye temp., the Gruneisen consts, |
were evaluated to be 1.62 for PuO; and 1.51 for ThO,. The Debye temps.,;
modified for the thermal expansion of PuO, and ThO, were 429 and 463
K resp. ' SR— sy
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P:1

135:10495 Molecular dynamics study of mixed oxide fuel.
Kurosaki, Ken; Yamada, Kazuhiro; Uno, Masayoshi; Yamanaka,
Shinsuke; Yamamoto, Kazuya; Namckawa, Takashi. Department
of Nuclear Engineering, Graduate School of Engincering, Osaka

University, Suita, Japan. J. Nucl. Mater. (2001), 294(1,2), 160-

167. in English.
In order to develop new techniques to calc. the
physicochem. propertics of MOX fuel, mol. dynamics methods

7
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200/



were applied to UO2, Pu0O2, and (U,Pu)O2. These methods !
_cnabled us to obtain the heat capacity and thermal cond. from basic
properties, viz., the lattice parameter, linear thermal expansion ¢
coeff,, and compressibility. Results for UO2 showed both the
existence of a Bredig transition and a peak in the heat capacity at
high temp. The lattice parameter, heat ¢apacity, and thermal cond.
of MOX fuel were calcd. from basic propertics of UO2 and PuO2.
These rtesults showed that mol. dynamics techniques can be

'\./
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&/ bé 74 135: 82166b . A hybrid—density functional cluster study of the “
M/L[ > / 0 bulk and surface electronic structures of PuO;. Wu; X; Ray, A. |
K. (Department of Physics, University of Texas at Arlington, Arlington, '

TX 76019 USA). Physica B (Amsterdam, Neth.) 2001, 301(3&4), 359—

. 369 (Eng), Elsevier Science B.V. -A hybrid d. functional theory B3LYP

(Becke's three—parameter exchange functional and the correlation

functional of Lee, Yang and Parr) with relativistic effective core potentials

was applied to investigate the electronic structures of both the. bulk and

surfaces of PuO,..-The bulk and the selected surfaces were represented

by a set of mol. clusters embedded in large arrays of point charges to

simulate.the crystal environment. The HOMO~-LUMO. gaps and the d.

of states of-the clusters support the:general belief that-PuQ, is a
semiconductor. The chem. bonding is found to be mostly ionic. :

O R.2001 135 NE
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