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: %9’_7‘4}) Adiabatic calorimetric enthalpy measurements “for
e SRRl | a-, F-¥nd y-uranium and the heats of the transformations « — 8
¢ and 8 — v._ Clifton, David G. (Los Alamos Sci. Lab., Los Ala-t———
H?_‘)‘H._, __ " mos, N. Mex.). U.S_ Al Energy Comm. 1970, LA-4521, 13 pp.

. (Eng). Avail. Dep. NTIS. From Nucl. Sci. Abstr. 1971,
25(7), 13653. Enthalpy of the a, 8, and v phases of high-purity |

depleted U was measured, and values for the heatsof thea — 8
.‘é . andB—v transformations were obtained. These measurements T
Z)_ - were made during development of an adiabatic calorimeter de-
signed .to measure heat effects on condensed-phase samples in
The calorimeter is de-

e SRR the temp. range from ~500 to 1000°.
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125741k Simple relations among heats of eva

A .5 poration, heats
— of melting, and energies of dissociation

' ules. Martynkevich, G. M, (USSR).. g tomic Ky, cle-
cules, artynkevich, G. M. L b iz, Khim. 1970,
4 V[ 44(2), 375~ 1SSy, 1€ heat of evapn, AH, of a metalljc

# g atom is related to the energy of dissocn, E, of the diat. mol. ang
A ”b, to the heat of melting E,, of this metal thro

t t : ugh the generally
valid empirical relations AH\/E, ~1.9 and AH,/E

m N26.
%_" Dissocn. energies of the diat. mols. of 33 me

tals are tabulated,
s Al = M. Dokladal

SRR ) — R
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11 E1151.  Hu3koTemnepaTypHbie H3MEpPEHHS ;rennoehixo-
cTH npu Bbicokux paasaenusix. Smith T. F., Phil-

lips N. E. Low temperature healt capacity mecasurcments
f%lgﬁ pressure. «Colloq. int. CNRS», 1970, Ne 188, 191—

. 195. Discuss., 195 (anru.; pes. ¢rpani.)

Onucana KOHCprKUJIﬂ KaJjopHMeTrpa. le[BelleHbl pesyab-| -

TaThl H3Mepenuit TenjoeMkocti U ut Ce NOL JaBJeHHeM
— no ~10 xbap. Buba. 18. . ° Pesioyme
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‘“Iis N. E. Low temperature heat ca'p:.acity measurements.

. 1B747. H3MepenHs HH3KOTEeMNEPATYPHOH TemjoeMKo-
CTH TPH BBICOKHX JaBJICHHSIX. Smi‘th T. F, _Phijl-

at high pressure. «Collog. int. CNRS», 1970, Ne 188, 191—
195. Discuss., 195 (aura.; pe3. ¢ppani.)

Onucano yCTPoHCTBO KallopuMeTpa JJisi  H3MepeHHs
HH3KOT-pHOIT TeMmI0eMKOCTH NpH AaBi. A0 12 x6ap. Usy-
yeHa CBEpXNMPOBOANMOCTb &-U 1 06HapyKeHo, YTO oGbeM-
Hasi CBepXNpPOBOJNMOCTb NpOSBJSETCS TpH _NaBJ. Bhille-
10 x6ap. Onpemenen xo03¢. y = 12,2 m0oxc/moap-°K*
npu P = 10 x6ap. O6uapy:xeno, uro B Ce y — & nepexon
npoucxogur npu P = 8 x6ap. OGcy:xaena npHpoia SToro:
Tnepexoza. IT. M. Uykypos-

v (PH. ] $
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’( 25207p) Low-temperature phase transitions in a-uranium.
... Sttmitz, M. O.; Burleson, C. E.; Marcus, J. A. (Northwestern

AL Univ.,"Evanston, IL.). ~J." Appl="Phys. 1970, 41(13), 5057-9

. (Eng). Strain-gage thermal expansion and anisotropy of sus-{- - -

Itrv ceptibility measurements indicate the existence of 3 phase
______ i . . transitions below 50°K in «-U. Two of the transitions are of 1st|-
order and one is of the 2nd order.
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"{59953c‘g'Correlation of enthalpy and entropy in sufficiently
equival

R. J._ (Chem. Div., Argonne Nat. Lab., Argonne, Ill.). J.
Chem. Phys. 1970, 52(1), 474-6 (Eng). Reported data on the
vaporization of U are examd., and the correlation between the|
enthalpy and entropy of vaporization are discussed. The

‘criterion that AS® must agree with the abs. entropies is a neces- |

systematic errors; vaporization of uranium. Thorn,
o,

ey

sary but insufficient condition. Another necessary criterion can

‘be found in the slope of the correlation of AH°(AS®). The slope

of AH°(AS®) can be a useful indicator concerning systematic

‘elrrprs. BGJN |




“TOYHO 3KBHBAJEHTHbIX CHCTEMATHYECKHX 0LUII6K21X; nchape-

7 E433.  Koppeasiunsi 3HTaAbNHH H IHTPONHH NPH nocm-' q:\c
uue ypava. Thorn R. J. Correlation of enthalpy and en-l\

tropy in sulliciently equivalent systematic errors, vapori—
zation of uranium. «J. Chem. Phys.», 1970, 52, Ne 1, 474—!

': penus o 3MIHPHY. - HCCJIe0BamHHA 3THX xoppe.’muni‘x oBHe-

476 (aura.) ] SR
Ha oocuoBauui JNTepaTypHbIX 3KCHEPHM.. TaHHBIX 110 1aB-
Jexmo mapos, sutponiu (AS®) u sutaabmm (AHO) ncna-*
peunss U obcysxaenbl HeKoTopble JHHelHble COOTHOLIeHHSs E
mexay AH® a1 AS°. PesyabtaTbl TEPMOIHHAMHY. PaccMOT- oy

TeJLCTBYIOT 0 ToM, uTo HakJoH AH® (AS®) moxker GbiTh mo-+L

JA€31LIM HHAUKATOPOM, YKa3bIBAIOLLILM i OHCTEMATIY. oG- (
ki, C yuerom maHsuis HeKOTOpuix mphveceii B U na 3ua-
venist AH® 11 AS® naiiaeno, uro TpeboBanie COrJacopbipa- §
s AS® ¢ aGe. surponueil siBasercss HeOOXOAHMBIM, 1O e -%—
- JOCTATOUNLIM YCJOBHEM. YKa3plBaercsi, 4TO 3 HaKJIoHA
___AH° (AS°) moryT ObITb BbIBEAEHBI H JpYrie Io.e3nble KpH- b——
Tepiir,_Buba. 15. B. . Baiibys

e




5b6538. Crpyktypa f-ypawa, Donohue Jerry,| ?’
Einspahr Howard. The strucfure ol B-uranium:],
«Acta crystallogr», 1971, B27, Ne 9, 1740—1743 (aurn.) [~
Bpiay cyuiectseHHbIX: TPOTHBOPeYHIl, HMEIOUWXCST B pe-
3yJbTATAX  HCOMHOKPATHLIX CTPYKTYPHLIX HCCJAEAOBaNHIL
sonupnrawny §-U, ycroitunsoit 8 Anana3one T-pu 661—
. '772°, npeanpuusato Tpexmepuoe ytounenne MHK (mo npu-
. BedeHnbM B aut-pe HaGopam d u [ pentreHorpaMm mopou-

776/Z Ka)  CTPYKTYpH B Tpex' 'PasTHuHLIX BapuadTax ¢ . rp. ]
T = P4lmnm, Pionm 'n P4n2. Tlonyuensl 3Hauewns R, pasuwviel
028, 0,24 u 0,28, cooTs., He TNO03BOJH3ULIE OTAATH TIPed-
MoyTeHHe Kakoi-THG0 H3 -3THX MAJO PA3IHYAIOULHXCH MO-
nenei, OnHa H3 panee ONYOGJIHKOBAHHLIX PEHTreHOrpPaMM
~———— nopouwka (cM. Thewlis J, Acta Cryst. 1952, 5, 790)  co-|
JICPKHT LeJbil pSX nponyckos pedJieKCOB H HE MOXeT |
ObiTh  1CNOJB30BAaHA AJIST ONpeneseHis HCTHHHON ¢. rpit—

- NpPHBCACH HOBBHIY BAPHAHT HHANIHPOBAHHA 3TOil PEHTreHo-
_TPaMMBl, B. Puixosa |——
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6120y, Boiling point of uranium. Randol, A. G., IT1I; Schnels
Rr—RCT.; Kylstra, C. D, (Nucl. Fuel Serv., Inc., Wheaton" — -
Md.). NASA Spec. Publ. 1971, NASA SP-236, 181-5 (Eng):
The b.p. of U, which increased from 3847 to 4847°K, resp., ati—
1.0 and 6.8 atm total pressure, was detd. with the use of a modi-!
fication of the W. B. Nottingham equation (1926) for elec. arc
7 potential vs. current, from the temp. of a U anode under He |
i atm. in a high-pressure d.c. arc (max. current 160 A) app. de- |
———————— '———  veloped for generating U plasmas.. Application of the model for |
I detg: elec. arc characteristics is described. The arc is struck
-——- between a tipped W cathode pin and a **U anode pellet which is
contained in a 'W crucible brazed into the Cu anode pedestal.
i Both electrodes are internally cooled with a single-pass water
flow. oThc_: pressure cell is designed for 200 atm at a wall temp,
of 500°F.
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e C i 25097q Vapor pressure of uranium over uranium monocar-
side. Solov’ev, G. I. (USSR). Met. Metalloved. Chist. Metal.

=——= 11971, No. 9, 80-4 (Russ). The vapor pressure of U was detd.

sy the Langmuir method under vacuum at 1875-2380°K in the
sompn. range UCo.o-UCi.o. The U pressure increases greatly
when the C content decreases whereas the heat of sublimation

—— !decreases.

—G. Thirot; j————
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130480h Recent Minnesota mass results. Kayser, D. Cs
—’Brittcn, R. A.; Johnson, W. H. (Sch. Phys. Astron., Univ., ————
Minnesota, Minneapolis, Minn.). At. Masses Fundam. Con-
— stants, Proc. Int. Conf., 4th 1971 (Pub. 1972), 172-9 (Eng).
5 R Edited by Sanders, J. H. Plenum: New York, N.Y. The at.
J.(a.ﬂ C(,\_ masses of 23U, 28U, and ?®Th were detd. by mass spectrometry
' ——|~ using a peak notching technique for measurements of the mass ;
W A0 doublets. For each isotope, 2 sep. doublets were measured.

—— The results are 23 23! 21 & 2, mw:ﬁ: 2, and
2 Th232 038060 =+ 2. |
e A S e tdmablane_Af_Anchla_faaat
@ Th
Caga ® =
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) 22 B649.  Pacuer KOHCTaHTbI PABHOBECHS - PEAKUHH HOHH-
____3aUHH ypamna M CTCMCHH MOHM3AUHH YPAHOBON  INIA3MbL
Kortomunma P. A, «Mss. Bbicut. yue6. 3aBemenuit, Xi-
TR Texnon.», 1972, 15, Ne 7, 1111—i1112
Jas nasn 0,01 <<p<<100 at™ 1 T-p 1000<<T<<20000° K[
! . ..-paccyHTaHbl KOHCTAHTLI PAaBHOBECHS P-LUUH TEIJIOBON HOHH-

! 3alHH aTOMa ypaHna H CTeNmeHH  HOHH3aUHH  yPaHOBoI
—_VIIA3Mbl.____ _ ... _Pe3some
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\[118767c Superconducting transition temperature and mag-

Jetic susceptibility of polycrystalline a-uranium under pressure.
,Ma'ple, M. B.; Wohlleben,_ D.. (Inst. Pure Appl. Phys. Sci.,
Univ. California, La Jolla, Calif.). Phys. Lell. A 1972, 38(5),

351-2 (Eng). 'The superconducting transition temp., T, of
Wdecreases monotonically with pressure from its
~— max. of 2. at ~10 kbars. The sample remains normal down
tm at the highest exptl. pressure (>160 kbars).. Extrap-
- = olation of the data below 0.35°K suggests that 7. goes to zero
at ~106 kbars. The room-temp. magnetic susceptibility in-

~ creases linearly with pressure by ~4%, at 0-10 kbars. .
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d u ’2 66992w Low temperature heat capacxty measurements at
igh pressure. - Smith, T. F.; Phillips, N. E. (Mater. Phys.
Div., At. Energy Res. Establ Harwell/Didcot/Berkshire,
Engl.). Collog. Int. Cent. Nat. Rech. Sci. 1969 (Pub. 1970),
No. 188, 191-5 (Eng). Low-temp. heat capacities LC) at P
<12 Lbar can be measured with a precision of 0.2-0.3%, by using
Cp the described calorimeter, which consists essentially of a small
piston .and cylinder arrangement (overall dimension 2.5 cm,
2 length 3.75 cm, mass ~150 g) constructed entirely from high-
purity Cu-2.19%, Be alloy (heat-treated for full hardness). For
a-Uat T = 0.3-6°K and P = 10 kbar under a magnetic field &
= 2 EOe, (6] (mJ/mole degree) = 12.2T + 0.32373;. for H = 0
thh increasing temp., C/T increased steeply to a max. at T
=~ 1.75°K, then decrcased, and finally became equal to the values -
obsd. for H = 2 kOe. Bulk superconducting behavior for a-U
exists at P >10 kbar, but not at P = 0. For Ceat T = 0.3-
6°K, P = 11 = 1 kbar, and H = 0 or 2 kOe, the heat capacity
could be fitted with the usual low-temp. expression for the sum
of the lattice and the electronic heat capacities, where the elec- -
tronic heat capacity coeff. was ¥ = 11.3 mJ/mole (degree)?, and
~ the Debye temp. was 6n =“)OEK. e

(oA, 1972.%F - 7o
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2 165073z Heats of fusion of uranium and beryllium. Ra-
denac, A.; Berthaut, C. (Commis. Energ. At., Cent. Etud.
“Bruyeres-le-Chatel, Montrouge, Fr.). High' Temp.-High Pres-
. sures 1972, 4(5), 485-91 (Fr). The transformation and fusion
enthalpies of pure U and Be were detd. aspartof a study of the.
AH ™ A“ heat of formation of U-Be Compds. A calorimeter described
| i1 previously by the authors was used, and the samples were kept in

sealed containers in view of their strong reactivity at high ten _
The exptl. method is briefly described and the results obtainec

pre given and compared with published data. !

0.8 1972325108 g
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‘5 EG41. . Hayuenue BAHAHMST BbICOKOTO JaBJeHHst Ha | .

¢asoBoe npespauienie B MOHOKpHCTaanax o-U_npu 37°K§
kaaopumerpuueckum meronom. Chu C. W, Knapp G.S.:

High- pressure study of the 37 K phase transition of a-U \

single crystal by an ac calorimetric technique. <«Phys. R

Lett.»; 1973, A46, Nel, 33—35 (aura) \\\\
N

s a sy " - -
(hé& /;«[,{,éq KamopuMeTpHyeckuit MeToX, OCHOBaNHbIi Ha H3MepeHH- |
(} ; SX H3MEHCHHIl T-pbl, KOTOPHIC BLI3HIBAIOTCS HArpeBaHHEM |’

O/

L »dlflf&"‘ g N . R

/ ‘) + ofpa3ua MNepPeMEHHBIM TOKOM, IICMOJB30BAH AJS Hayue- | \
HIS H3MeHeHHit T-pel (pa3oBoro npeppauledust B . MOHO-!
kpucramne a-U. VYcranosmenwo. uto  dT/dP= —+(3,6%" §\

+02) rpan/xGap. B. MgqryTios §

o 1GT Y WG
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100058p High-pressure study of the 37°K phase. transition
of a- uraniuvin-single crystals by an a.c. calorimetric techmque
Chu, C. W.; Knapp, (5. S. (I)c.p PLys., Cleveland State Uniyv.,
Clevel and, Ohio). Phys. Lett. .1 1973, 146(1), 33<5 (Lng)
EZ) The (-ﬂ'ut of h)dmsmm ‘pressure. on - thc phasc transition . of
a-U single crystals at 37°K was studied by an a.c. calorimetric
method. ‘The pressure - dcmmkm( of the tr.umtmn tcmp
Ta, s, 113 c’l’ == ('i ok (), ") l\ kbar

£ 1974. 80 w12 |
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11 E546. ~ TenmoeMrocts n npeBpauicHus B q-ypane |
npH HM3KHX TeMnepatypax. Crangle J,, TempTrl;Ll'I,"
Heat capacity and transformations in alpha uranium at
low temperature, «J. Phys. F: Met. - Phys.», 1973, 3,
Ne 6, '1097—1105 (aura.)

4 B 1nanasome or 2 po 70°K HCCIC0BaNa  Temmoe.
KOCTb ABYX NOJHKPHCTAWIHYCCKHX # OIHOrO NCEBIOMOKO- k
kpucranmii. o6pasita a-U. Bo Beex Tpex 006pasuax p6ay-

g 31 43°K mumeeres dHOMaJHs, TPHPONA KOTOPOit Hemocra.

(Cf’) TOUHO sICHA. ABTOPEL nOJaralorT, uTo ona MOKET GhITp
CBfI3aHa € Mard. pasymopsigouenues. Ha TTCCBIOMOHOKpH-
crarre B paifione 22 u 37°K oGuapysens aHoMamuy,
I\CIOULHE THCTCPC3HCHBIT XapaKTep npH narpese i OXJIaxK-
ACITHIL M, NO-BHIHMOMY, CBS3aHHBC CO CTPYKTYPHLIMH ne-
pexozami. ITpy nuskux T-pax KO03(]. 3MEKTPOHHOI Temuq-
CMROCTH  H3MEHSICTCSL y STHX 06pasuoB o 10,0 no
9,14 Max/K- Mo, - - ____B. E. 3unosses

EA923 w1l P
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! W - % 1973
v

1 58390z Heat capaéit} and trafxsforinaﬁoﬁé in alpha ﬁ:ainiﬁm
t low temperatures. Crangle, J.; Temporal, J. Dep. Phys,,
Univ. Sheftield, Sheffield, Engl.). J. Phys. F 1973, 3(6), 10972

- 105 (Eng). The heat_capacity of 2 polycryst. Specimens and of
1 pseudo single crystal of alpha U were measured at 2-70°K
y An anomaly of uncertaimoriginappears in all the samples at
(,P 43°K. If it is tentatively ascribed to a magnetically ordereq

j state the mean magnetic moment

Only the pseudo single crystal shows addnl., apparently 1st order
¥ffects at 22°K, and 37°K.

Cod AL FI wpy @
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CiTucee (767 (973
W o SRl Yo o oo |

temperature of uranium at high pressures. «J. Phys, and |

Chem. Solids», 1973; 34, Ne 12, 2272—2274 (anura.) 1'

Temneparypa naasaennst (Tna) ypawa, 3akiioueHHOro B -

- TaHTaJOBbLIl COCYH, Onpefeasiacb MetogoM  JTA nocae
BBIICPKKH 0Gpa3nOB NpH BBHICOKHX T-pax B Teuenme 1 u. ’

T Haiizeno, yto Tpax HenpepblBHO NOBLINIAETCS ¢ POCTOM
P AaBJCHIS, HAKJIOH KpHBOIT ~4,1°/k6ap. Tyx nmpu P=1 arm 1
Ha 27° umKe 3HayeHHS, MPHBEJACHHOTO B CIpaBOYHiKe XaH-

ccHa, UTO OODBSCHAETCS BO3MOKHBIM BansuueM Ta n Oa
[Tpennonarast, 4To 3a cyeT Manoil pacToopuMmocTs, Ta Ten-

JIOTH TUIaBJEHHST H O6beMHblC H3MEHEHHsI NpPH nJaBJeHHH

U MeHSIOTCSI HE3HAUNTEJbHO, aBTOPHI CYHTAIOT, YTO KpHBas

nJapjeHHst MOXeT ObIThb MOJYYCHA MNapal. cMelleHHeM 3K- ’

cnepuMentanbHoit kpusoit Tna/P BROML ocn T mna 27° !
E
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1249242 Melting temperatuie of uramium at high |

presseres.  Ganguly, J. . Kennedy, G. C.- (Inst. Geophys. |

Plapet. Phys., Univ. California, Los Angeles, Calif.). J. Phys. |

Chem. Solids 1973, 34(12), 22724 (Eng). The effect

T pressure on the m.p. of U was detd. from 9 to 41.4 kbar. - |

M ressure/m.p. curve is a straight line with a slope of 4.1°/kbar.

g‘he resulis are in disagreement with those of N. Asami et al f

(1561) wi.0 found a max. at. ~1180°. The possible sources of

. _ errors in the results of A. et al. are discussed. . . . s

C AL . 27 . )
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LL 14 B941. TemnepaTypa nJaBJeHHs - ypaHa npH BbICO-
kux pasiacuusx. Ganguly J, Kennedy G. C. The
melting temperature of uranium at high pressures. «J.
Phys. )and Chem. Solids», 1973, 34, Ne 12, 2272—2274
(anra.
Mertogon HTA ¢ npumenenneM anpmapata THna  nop-
lweHb — UHJAHHAP H3yyella 3aBHCHMOCTb T-pbl  MJIaBJEHHS

U or napaenns. Hccaenosannst nposeacHsl Ha LILTHHAPHY,
I m

oopasue U uncrotoit 99,9%, nomewennoym B -Ta-kancyay
H coaep:aleMm mnostomy. npumecn Ta u Kueaopoaa. Yerta-
110BJICHO, YTO C TOBLILICHHEM THAPOCTATHY. JaBA.  T-pal
naaBjaenns ypaha TOBBIILAETCS, MPHYEM 3Ta 3aBHCHMOCTD .
sIBASICTCSl NpaKTHuCCKH Jumefinoi. T-pa naasaemns U co-
craBaser 1144, 1162, 1180, 1199, 1221 u 1276° npu nasa!
9: 13,5; 18,0; 23,4; 28,9; 36,0 n 41,4 k6ap coots. Oueueu-j
11251 paccunTanias 3aBHCHMOCTb T-Pbl TIIaBJCHIA OT HaB.l
ynctoro U (ne coxepxkautero Ta n O) puipaaercs xpu—;
Boii, nosTOpsIoLLeil (GOPMY 3IKCNMEPHMEHTAALION, HO JeKa-
uieit HECKOJbKO Bhiie (B cpenmey, na 27°). A. B. Caaos

2.097Y. w1Y.
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( Al 50’&1, b HAV 03 )

100762v Enthalpy of solution of uranium in nitric acid,
Navratil, j. D Oeting, I, L. (Dow Chem. U.S.A., Golda n,
Colo.). R:‘porl 1973, RIFP-2007, 6 pp. (l'ng) Avail, Dep.
NTIS. From Nucl. Sei. Abstr. 1973, 28(12), 20729, The
enthalpies of solution of. U in 15.9 and 12.7 M HNO; were mea-
sured calorimetrically at 25.0° as —250.8 == 3.3 and —=242,0 =4
0.9 keal mole™t, resp.  Calorimetric measurements were also
detd. for the heat of soln. of U in HNO; at 38. 0", in HNO; conty,
U, and for different U:HNQ; ratios,

O A 1974 B0 wi1&
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W75 1954

} 70756f ~Development of differential enthalpic anaiys‘is: “Rad-|

enac, A.; Berthaut, C. (Cent. Etud. Bruyeres-le-Chatel, Mont-
rouge, Fr.). Bull. Inform. Sci. Tech., Commis. Energ. At. (Fr.)
1973, No. 180, 43-50 (Fr). The topics reviewed with 12 refs. |.-
.include: principles and theory of differential enthalpic anal.
(DEA), description of the calorimeter and thermopile, applica- |

tions of DEA for studying allotropic transformations (Pu Be),
and exptl. precision. S seveia o oo
SRS e R D3 -

- \




w 7 E546. a3 npespaumenns U, Pu n Np.. Rec;/-
. - . .
tien J. J. Nclson R. D. Phase transformations in
uranium, plutonium, and neptunium. «Met. Trans.», 1973,

4, Ne 12, 2755—2765 (aura.)

O03op. INpusenentt nanivie o xpucrajjgorpadiu. MOA-
giramiax U, Pu, Np, TeMmepaTypHLIX HHTepBajaax HX
CTaGIIBLIOCTH,  TCPMOJNHAMIIY, XapaKTeplCTHRaxX (hazoBbIX

. npespautennit (PII). OciioBioc BHIIMAlIE YACJSETCst 0CO-
GennocTsiM a==p-®I1 B 3THX MeTa/Iax It CnAaBax Ha HX
" 0C1OBE. p—a-®I1 MmoxKeT NPOXOMNTL IO IBYM MeXaHls-
ovaM: Angoysunonnomy O3 T-pbl paphosecus (a3 i
[0 CABIrOBOMY TIPH HH3KIX T-pax. ®T1 Mo:KeT CONpPOBOK-
naTbest o6GpasoBaliieM NPOMEKYTOUNLIX MeTacTaGHAbLHLIX
¢a3. B cnmasax U—Cr npn cpeannux Tt-pax ®I1 aBaseTcs
GefinuThbiM. PaccMoTpeno Baisiie mJacTid. aedopmaminy,
NPHKIAALIBACMLIX nanpszKennii, pasmepa scpen Ha Xapax-
“TepHCTHKI a==f-®I1. -OcoGennoctn ®I1 B painuLx Mate- |
pHajax CpaBiipaioTcst ¢ XapaKTCPHCTHKAMH npeBpaileiii |
B ADYTHX METaJUIHy. CHCTEMaX. Buba. 97. U M. P!
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W —FTES 1893

140740x  Superconductivity and phase transitions 1n single-
crystal and polycrystal o-uranium at high pressure. Smith, T.
—— F.; Fisher, E. S. (Inst. Pure Appl. Phys. Sci., Univ. California, ~———
La Jolla, Calif.). J. Low Temp. Phys. 1973, 12(5-6), 631-41
(Eng).. The superconducting transition temp. 7. of single-
crystal and polycryst. U was detd. as a function of hydrostatic
pressure P to 24 kbar. Although the general form of the T.(P)
—— variation is similer for the 2 types of material, features are present ~————
in the detailed behavior for the single-crystal samples which are | )
not found for polycryst. samples. These features are presumed !
to be assocd. with the 1st-order transitions obsd. at zero pressure. ;
A low-temp. phase diagram was constructed and the electronic |

— .

—— nature of the various phases is discussed._____ ____ i

T

i
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) 12E177. KcnepHMeHTaNbHOE . ypaBHelHe COCTOSIHHS|
HHAKOro aHa  AJas oueHb BBICOKHX Temmepatyp. Gat-
hers‘G.Ji'gTS'haner J. W, Young D. A Experi-
mental, very high-temperature, - liquid-uranium cquation\
of state. «Phys. Rev. Lett.», 1974, 33, Ne 2, 70—72
(anra.) , :

Ypanosrie npososouxn, naxomusmiecs: s atMmochepe He
noa nasJieieM 20 4 xGap, noxsepraJiich GBICTPOMY 371eK-

, Tpid. Harpesy mnpH paspsiie uyepes HHX GaTapeH Koupen-

A“ catopos. HMaMepenie nHaMeTpa 06pasloB KHIKOro U npo-

BOAIOCH noc/ie AOCTHMKEHHS TepMOAHNAMHY. PaBHOBecHs,
KOTOpOe yCTaHaBJHBAJOCh YCpPe3 HECKOJAbKO MHKpOCeKyH T,
noc/ie OKOH4anHst HMmyabca Toka. OnpenescHel o6bempr n
SHTa/bMHH 06pasuos xuakoro U NpH H3BECTHOM naBue-
Hun. Ilpopeneno cpasuenne noayuenupix 1306ap 3HTasb-
nust — o6beM_c pesyabTaTami, NOJyYeHHLIMH Ha OCHOBe

._.’

_—

B AIFY /2 ® N epr




pasmyHbLIX TeopHit xuAKocTH. Ilokasamo, uro skcrnepum.
Jannele  corsiacyioTcs ¢ TeOpHell MArKHX cdep 120 T-p
~9000° K. C mucnosib3oBaHieM TeOPHH MSATKHX cgep ole-
HeHBl KDUTHY NOCTOSIHH, U, paBHble T"I!=12434° K.
Uxpunr=0,2662_M’IMr 1 Pypur=495 K6ap. npeseseHo
TaKKe 3JeKTpoconpoTHsJcliHe obpasuos U B TeueHue pac-
IIHPCHHA M MOJYYeHbl KPHBblE CONPOTHBJCHHE—3HTAJIbNHA.
IMonyueHo KoJHYecTB. cOTJIacHe MeKAY AHHAMHY. H cTa-
THY. AaHHBLIMH, KOTOpOe MOATBEpXKJAaeT  MNpeAnoJsoxKenHe,
4TO B TeycHHe BCEro nepHoAa  HMMYJLCHOTO Harpesa

o6pas3up 67H3KH K TepMOAHHAMHY. DaBHOBECHIO.
) B. ®. BaiiGys _




o, pmll (A

‘ “66505p Experimental and theoretical methods for
: ! studying thermodynamic properties of y-uranium solid
(/‘Q )‘ solutions. Ivanov, O. S;

S.; Vamberskii, Yu. V.; Udovskii, A. L.| -
Fiz.-Khim. Anal. Splavov Urana, Toriya Tsirkoniya| _
1974, 5-19 (Russ). Edited by Badaeva, T. A. "Nauka":
_Moscow, USSR. The exptl. and theor. methods of thermodn.
study of bcc. solid solns. are discussed. The

Debye_temp. and|
| | _temp. dependence of Young modulus of a-U an:J -‘LF were|
. calcd. and the results are compared with the published results.

o
|

O AT
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: 87: 157296v  Mass-spectrometric study of the cvaporation
of uranium from the uranium + tantalum carbide (Taz2C)
system.  Spitsyn, V. I; Glazunov, M. P.; Gavrish, A, A,
(USSR). Tezisy Dokl. - Vses. Konf. Khim. Urana, Ist 1974, 89
(Russ). Akad. Nauk' SSSR, Gos. Kom. Ispol'z. At. Energ. SSSR:
. Moscow, USSR." The evapn. of U from Ta2C-coated Ta cells was
studied mass-spectrometrically by.the effusion method at

A/ 1800-2500°. U+, UO* and UO:+ ions were obsd. over the
/ 4 £ U-Ta:C system at <2000°; above this temp., U+, UC*, UCs* and

C+ ions arc present. The temp. dependence of the satd. vapor
pressure of U was correlated by p(atm) = 27310/T-1.715 at
<1950° and p = 33040/7T-1,992 at 1950-2200°; 7 is abs. temp.
The heat of sublimation of U at 1950-2000° is -160 %+ G
keal/mole. As found by x-ray diffraction, U forms carbides with
free Cat >2.1 wt.%C. = D. B. Ocenaskova

’v‘
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,Cowemw,[f(,nhlornm. Livermore, nhf) dJ. Appl. Phys. 1975, 461,

C W .as a functmn of pressure. Measurements were made in the range
99(, (‘/h A from 100 kpascals to 1.8 Gpascals, The initial Lame const, \ is

|
|
!
|
%
)
1 191G)r Elastic’ consmnh of pohcr\smlhno a-uranium.

-Abey, A. IB; "Bonner, B. P.  (Lawrence Livermore Lab,, Univ,
Cd

1427-8 (Bng). The elastic consts. of pnl\cr\el a=U wore detd.

53 Cpn:c'\h the initinl shear modulus g is 86, and 'tho bulk
__modulus is 110 Gpascals. The value for du{df’ 1s 2,99, This is
(lu- lartest du/dP ropurtcd thus far for any ¢ vmont.
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) 23 B853. OnpenencHHE 3HTAAbNHH  HECTEXHOMCTPHYC-
CKHX OKHCJI0B ypaHa u candupd no 1500 K b kanopumerpe
cvewenns. Marchidan D. I, Ciopec M. Enthalpy
of non-stoichiometric uranium oxides and sapphire -to
1500 K-by drop calorimetry. «Rev. roum. chim.», 1975,
20, Ne 2, 143—158 (amra) = . 0 - : .

B npeuu3HOHHOM KaJOpHMETPe CMelleHis Onpeiciena

“sutaabnusg UOgz19 (1), UOq34 (I1) 1 candupa N. B. S. B
“7-pHON 0GAACTA—T00—T500- K~ no oTHOWSHTIo X 298,15 K.
~Peayavratl aas I w Il npeacrasnenst B BuIe SMImphy,
_ MOJMHHOMHAJBHBIX .yp-lHit 4 BuHOOB. PeKoMmenposalilble  33-

BHCHMOCTH H 7°—H395,15° ' C . MIIINM. CTAHA. OTKJIONeHIeNM
pbIGpaHbl Ha' OCHOBAMHI 3THX YP-HHII ¢ yYeToM TOro, yro-
6w ana T=298,15° K pacuetHoe 3uauenie H1%—Hygg 15°
Guiio Gmu3ko K. uymo. IMoayueno  (a/monb): I Hp—
Haogs,1s” = 56,495T-8,088- 10372 " 4 14,932.10-673

—17 1
(300—860 K); 3 ‘Hfo—H293‘15°= 122.227T—-47,63 . 10-940'5

T2
++21,028:1067%—37 715 (860—1500 K); 11 Hyo—Hy, Lot

: @__;46203 Q 5 o g, e




= —43,573T + 87,11 10"‘37'2-—7,037- 105/T+29136,2 (300— :
865 K), Hr°—Hags,15°= —9,729T 4 - 68,51-10-372—14,707 -
-10-5734-15583,4 (865—1350 K), H1°—Hags,15°=1303,5T-}

1 4450,89-10-372—40,743- 10~5T°—1 489 403 (1350—1500 K).

®aszosomy mnepexoay I B oGaactn 855—865 K orpewaer
AHr=1000%£65 mx/monb; asym nepexoaam Il B obaacrsix
860—870 K u 1335—1355 K -—3nauenus AH=1500% -
£75 1 280095 mx/mMoab cooTB. 3naueHuss Hr°—Hyg s°,
Cp° S1°—S2g15° 1 Sr°4(Gr°—Haess®)/T ans 1 u 11,
Tabysanposannl B HHTepBaste 300—1500 K ¢ marom 50 K. ;
ITpi 1500 K omn cocrapumit coots.:. I 109427 rx/moan, |
121,277; 151,151 . n 72,952 gwx/moab-rpan; I 106 587; |
41,251; 1869,906. 1 73,508.; PesysnbTaThl I3Mepeuiit sHTaqL-
‘muH . candupa 1Cnosnb3oBanbtl  ans” onpefenachs daxtopa(y
KaauGpOBKH KanopuMeTpHu. G/OKa 7O cpapHesMo ¢ dak- .

_TODOM_«3JICKTPHY.» KanHODOBKH. A. Tysein |



with the elee. ealibralion faetor.
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e Enthalpy of nonstoichiometric uranium oxides
and supphire to 1500°K by drop exlovimetry. Marchidan, D,
I; Ciopee, Mo (Cent, Phys. Chem,,  Ducharest, Rom.). Kee.
Rown, Chim. 1975, 2002, 14358 (Eng). The enthalpies
weanium U0, Uy, and - sapphire (US National Bureau of
Stels, sampler were detd, by drop calorimetry at 400-1H500°K, A
transition with an assocd, enthalpy increment of 1000 40 65
J/mole veens for U0z al 865 8667 K and 2 trasitions: with
ausocd . enthalpy increments of 1500 75 and 2500 & 95 J/mole
oeenr ol 8602879 and FRH 1IBATK, resp. for UQ2ar. The values
of enthalpy tunctions, heat capacity, entropy, and free energy
function are tabulated, I'he sapphire results are used for detn.
of the ealibration factor of the calorimetrie block in comparison

f———
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) 2 E373. Ouransnus - ypauna po 1500° K [u3mepenHas]
C momoupbio Kanopumerpitn cmemenns. Marchidan D. 1,
Ciopec M. Enthalpy of uranium to 1500 K by drop ca-
lorimetry. «4éme Conf. int. thermodyn. chim., Montpellier,
-1975. Vol. 3». S. 1,, s. a., 55—62 (anr.z.) 4
- . Ias suranbmun oU +(300—940,5° K) noayueno HO(T)—
. —H°  (298,15°K) = —0,04735 — 14,803987T + 64,81189-
H‘p H e .10-3T2—24,40503- 10-°T3 (cranpaptHoe OTKJIOHCHHE
T = M 0,82%), st B U(940,5—1048° K) H°(T)—H"®
‘ (298,15° K) =0,02568-+52,45209 - 10~ +35,5058 - 10372 —
b —6,8172Ne- 10—-6T3+29,7437T-2(0,16%) aas v(U) (1048—
) 1405° K) H°(T)—H° (298,15° K) = —0,00647+-20,04042T -
‘ +17,9538-10-°72—4,68091-10-673(0,17%), _ans _xiinkoro |

\ | ‘
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™

U (1405—1500°K) H°(T)—H° (298,15°K)= —0,02360+ |
+34,5814T +4,5911-10—3T2 (0,10) jax/r-atoM. 3HaueHHS
SHTAMLANHA NpeBpautenit nojyueHsl  papubiMu  AHq-p=,
=2556+75, AHp—;=4182+85, AHna=6979+120 nx/r-!
-atoM. ITposemenbl .pacuethl TemaoemkoctH U KaK CyMMBL
peleTouroro. (ae6aeBcKoro) - BKAaaa, 3JeKTPOHHOI Tenno-l
emkoct i pasuoctn Cp—C, mno  Hepuery—Jlunnemany. |

Pasnoctb MEXKAY,  3KCmepHM. JAaHHbIMH H pe3yJbTaTaMH i"

pacueToB paccMaTpHBAacTCs Kak anrapMmonmu. BKaax. Ten-
JOeMKOCTb  pemletkH  coctapisier ~50%, 3JIEKTPOHHBII |
Braag ~25%, pasnoctb Cp—Cyp ~14%, wu3GbiTOUHASA |
TenoeMKocTh ~11%. Bu6a. 20. !

’ ‘
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4 B828. Onpepeaenne aHTanbnuu ypaua no..1500 K
meromom cmewenusi, Marchiadan D. I, Ciopec M.
Enthalpy of uranium to 1500 K by drop- calorimetry.
«4éme Conf. int. thermodyn. chim., Montpellier, " 1975.
Vol. 3.»'S. 1., s. a., 55—62 (aurnm.) .-

Mecrogom cMemenust onpoiencta- sutansmua U (I) B
untepsagne or 372 mo 1471 K.. -Henosnpsobamice Pt-xon-
Teiiepsl, yBeJHUCHHE Beca KOUTelilepa ¢ @-BOM NOcIe Tpo-
BejeHHs 79 onbitoB He npesbiwano '0,003%. OnbiTHble gaH-
nple npeacrasicHbl  yp-HHAMH H p—Hog, 5= —0,04735—
14,80398 T+64,81:189-10~3 T2—24,40503-10-6T3 . nx/r-aT

+08%) (a-I, 298<T<940,5); Hr—H29s,15=0,02568+
+5.‘2,45209-10—{6 T+35,5058-10—3 T2—6,81726-10-¢ T3+
+29,74371-T-1 (%0,16%) mx/r-at (B-1 940,56 <T<1048);
Hr—Hgg1s = 0,00647+420,04042 T 4+ 17,9538-10-2 T2 —
4,68091-10-6 T3 (%0,17%) wmx/r-at (y-1, 1048<T<1405);
Hr—Hges,15 = —0,02360 + 34,5814 T + 4,5911 - 10-3 T2
(£0,10%) mxk/r-at (xumak. I, 1405<T<1500). Onparese-
Hbl TCILIOTH (a30oBbHIX npespawenuit a—-fB, AH=2556*
+75 px/r-at, B—vy, AH=4182+85 mx/r-at u AH nn=
=6979+120 ax/r-ar. ITosyyeHHblc JaHHBle CpaBHEHBl C
panee onyGuHKoBaHHBIMH. IIpoBeneHO BblAC/AEHHE Pa3JHy-
HBIX BKJa10B B Tensoemkoctb I mpu T>298 ‘K. DseKTpox-
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nena B 25%, monpaBka Ha pacui- |
_ J1. Pesunukii |

1135 COCTaBJsIONULasT OUE
peHle B 14 9%, aurapMOHHY: pkaax ‘Il %. _
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"“84:'80558k Enthalpy
! __metry. Marchidan,

Bt;a._:%gf —XVi]

af urnnium to 150 °
[0
Th rmadyn'

ro ca on-’
& Chem.,!

Bucharest, Rom.). Conf. m- C R

21975, 3, A55-R2 (I‘n%w I“dl ou uom) -fu;p, Sabhah,'
Rnphnel Cent. Rech icmcq or mntt o T ormoc m. C.NR.S.:!
Marseille, Fr. The- enthalpy of g gur JJ [7110 -G1-1]
turnings was dctd in an Ay Mm ta’ 160 W drop ealarimetry.|”
Three trapsitions m tho teriona 40, 1048 ani})} K are obsd.
nq predicted by i . Reeh uoin‘ Nolsqn (1973).1

A

Empirical cquntmm relating. enth y .with temp. were derived
rentiation qf ; o ‘¢nthalpy equations yields

for cach region. Diffe
from.wilgh entropy data was obtained.

_heat capacity equations |
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5E365.  Temmo0eMKOCTh o-ypana mpH Hi3KiX TCMnepa-
Typax M ce cps3b C 3aBHCHMOCTEIO Tc O AABACHHS.

!

Bader S. D, Phillips Norman E, Fisher E. S.
Low-temperature heat capacity of a-uranium and its re-

~

4

lation to the pressure dependence of T.. «Phys. Rev. B:i
Solid State», 1975, 12, Ne 11, 4929—4940 (aur..)

. y"
(/ (/7 | ;oM mMmyabCHOrO marpesa. Hsyuensl 5 o6pa3uoB Bxaouas

H3mepenns nposesielbl B MHTCpBaae T-p 0,1—2° K meto-

—
OIMH. MONOKPHCTaJ1. 3HaueHHsI KO3(. 3JIeKTPOHHOI Temno-i——
eMKOCTH 7y Y TMOJHKPHCTA/JIOB OKa3a/lHCb 3Hallll‘re.'1bHOL
GoJbIIHMII, ueM y MOHOKpHCTanna. OcoGeHHOCTH — moBefe-
_HHS TCMJIOEMKOCTH NMOCTaBJCHBl B CBA3b C dHOMA/AbHO 60:15-\

|

110§ 3aBHCHMOCTbIO (POHOHHOTO CNEKTPA -OT JAaBJeHHs,|
__KOTOpasi CKasmipaeTcsi M Ha 3aBHCHMOCTH OT JaBJeHHs
KPHTHY. TeMnepaTyphl. Bubs. 47. B
* 1




84: 65990b Low-temperaturce heat_capacity of iraninm
nd its relation to the pressure dependence ol Te. Bader, S.
D.; Phillips, Norman E.; Fisher, E. S. (Lawrence Berkeley
Lab., Univ. California, Berkeley, Calif). Phys. Rev. B 1975,
12(11), 4929-40 (Eng). The heat capacities of § samples of a-U
[7440-61-1] including 1 single crystal, were measured at
~0.1-2°K, at zero pressure. The 4 polycryst. samples showed

broad bulk superconducting transition. The single crystal, for
(3,) which susceptibility measurements showed a transition near

VTR . bl . R )

0.3°K was not completely superconducting at the lowest temp. of
measurements, and 7' < 0.1°K. The shapes of the heat-capacity
anomalies assocd. with the transitions to the superconducting
state were those of broadened BCS transitions, thus showing
¢ that local’ moments and pair-breaking mcchanisms are nct
involved in limiting the values of Te. The values of v, the coeff.
of the electronic heat capacity, were significantly higher for the
polycryst. samples than for the single cls's_ml, and there is
evidence from other work of a similar trend in the lattice heat
capacity. It is suggested that these trends are related to the
pressure dependence of the same parameters, and that these
pressure. dependences and that of Te are all produced by an
unusual and strong dependence of the phonon spectrum.

f//-/ylz’t{:&/'/‘///D ‘
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5 b801. Tennoemkoct, ypana npu 20° u nannemmx]
0—100 x6ap. Bastide J. P, Loriers-Susse C.:
Chaleur spécifique de l'uranium entre 0 et 100 kbar a

20°C. (Résumé). «4éme Conf. int. thermodyn. chim.,
7 Montpellier, 1975. Vol. 4» S. I, s. a,, 5 (dpanu.) .
6 MeToa0oM HMIOYJAbCHOrO HAarpesa onpejesicHa TernaoeM-
ﬁ / KocTh_ypaua opi 20° u pasa. 0—100 k6ap. YureHo Bansi-
: HHC NOTEepb TCMJIOTH B Mepedaiouteil aaBa. cpexe. Pesyab-
TaTBl H3MCPeHHIT NPOoananH3HPOBaHBl C IOMOIILIO YpP-HHS,

Heb6ass — Mu — I'pronaiizena. Broluncneno H3MeHeHHE T-pol

o6pasua B OnuITax, CBA3aHHOE C PE3KHM YBEJHUCHHEM AaB-

genns. Ludpossle 3maucuuss B paboTe He NpHBELEHHL.
' o IT. M. Yykypos :

X SIFFT
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' 1 E641. AHOMaJAHM TenJoOBbIX CROMCTB ypaHa npH HH3-
xux Temnepatypax. Sandenaw Thomas X, Anoma-
fous thermal property behaviour of uranium at low tem-

- peratures. «Plutonium 1975 and other Actinides. Proc.

. Sth Int. Conf.,, Baden Baden, 1975». Amsterdam e. a.,
§976, 487—498. Discuss.,, 499 (anra.)

B unteppaie T-p 10—373° K nccacaosaubl Temmnepatyp-
(‘ £ . HBIT X071 TemsoeMKocT Cp M TOMICPATYPHBIT XOX TEmao-
/ NPOBOAHOCTH MOJHKPHCTaMLMIY. o6pasuos 23U n 28Y y
BJIHSIHE HA 3TH XapaKTEPHCTHKIl HWHCTOTHL M  MIKPOCTPYK-
Typbl (pasJHuHasi MHKPOCTPYKTYpa oGpasloB co3iaBanach
33 CUeT pasJHUHBIX CMOCOOOB INPHTOTOBJEHHST 06pasuos,
Pa3aHuHON NPEeABAPHTEILHON MEXAHIKO-TCPMHY. 06paGoTKi
{1 pajHALHIONHLIX NMOBPEXKICHNI, BBI3BAHHBIX  AJHTEJbUbIM
:caMoo06syucHiieM). YcCTaHoOBJCHO, UTO TeMiepaTypHaa 3a-
BHCHMOCTb TCMJOCMKOCTH H TCIJIONPOBOAHOCTH B CJayuyac
~o6pasua U BLICOKOfT YHCTOTLI HMCCT CJOXKHBII Xapakrep
{aaa 25U mmskoit_uacroth Cp(T) — xpusble BoOOWIC lie- |

22, 795 4/ S~




BOCNPOH3BOIMEL), NO3BOJISIONINI BLIAETNTb 4 TeMmepaTyp-
fILIX JNTCPBA’IA, B NPETCIAN KOTOPLIX ACHCTBYIOT Pa3.iHy-
HBIC MCXaHH3MLl (a3oBLix npespautennii: 1) nume 36—
43°K; 2) ot 40 10 75—80° K; 3) ot ~80 a0 250—270° K;
4) or ~270 no 325—350° K. Tlpn stoM Mexanus:, npe-
obaanaomuit B oanoit 06JacTH, OKasblBaeT BJNSHIC HA
H3MCPCHHC TEPMHY. CBOMCTB B (OJCC IMI3KOTCMIICPATYPHOM
siteppadie. Tlonyyennsie ganubie NO3BOJSIOT NMPEANo.1araTh,
YTO NpI HAJHYHH ONpeCJCHIOro KoJ-Ba NpuMeceil 1 je-
(CKTOB CTPYKTYpHl 06pasoBanyio  HH3KOTCMICPaTypHOTO
w-MapTeHcnTa  (npn T-pax minke 270°K) npeawectsyer
oGpasopanne T'LIK-cTpykrypol. IIposeaen’ pacuer TepMomH-
HAMHY. XapaxTepHCTHK — SHTAJBLMNHH  H . 3HTPOMHI — .15
25U (pasamunojt wncrotwt) i 238U b antom n oGpaGoTan-

nov_coctosmnsx. Bu6a. 30. M. O. Mapuyrosa
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Ui (3/5 [ STET 14744
o oy Yemhaus, O W, ,ﬂ
o C\)C’T&O}\LL(’_’/ CCM\)’Y\X/(/W;CJJL'\O’U) Los M’«Mos
Suiembidic \,laeouug«”)“b%) Loy %MNH}
1997, ci bel @% Tugor § Octlog £y
)

The (/'{\;gxwﬁ e, Lhevmoggm e &%
adkintelr eluments ool eompounds:
Peak L. The aonides aqyww/'s DOh'S

Yternekiond, Homi E gy fFgoney, 'f @5)
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= / Z/ p ,ct,”fgnonncnm HaJHYHEM 4YeThIpeX OpTOpoMOHY, MOAHDHKauHIT
"ﬂ/ "‘ﬁ‘.’ 0 a, ay, a a3 U BO3pacTaHHEM 3JIeKTPOH-(OHOHHOrO B3a-| -

&ég/z!/z/@ —(P)K®us, 1974, 3E1732) axcnepHM. Aaniible MO 3aBHCHMOC- —

4579

* 3 E974. 3ameuanne o CBEPXNMPOBOAHMOCTH ypaua npH
Bbicokom pasienny. Wittig J. Note on the supercon-
- ductivity of uranium at high pressure. «Z. Phys.», 1975,
B22, Ne 2, 139—142 (aurn.)

OGcyxnaiotcst mosyuennsie CMHTOM H ®umepom

TH T-pbl cBepxmposojsuiero nepexoma U oT  naBaenus.|
. Ilpennonaraercst, uTo aHoMmanaun na Kpusoit T¢(P) oGyc-

uMmojeiicTBust BOJH3H (pa30BBIX ICPEXOJAOB 3a CYET CMAr-
yennsi KB-¢dononos. IToctpoena sepostnas ¢dasopas pua-
rpamva U npui t-pax po 50°K 1 masa. no 24 x6ap. Cuyn-
- Taercs, 4TO KpHBas paBHoBechsi a3 o M o 3aKaHuupa-|
eTCsi B KPHTHY. ' TOYKE TNPHMEPHO TaK e, KaK KpHBas
" papiropecnst pa3 y 1 a B Ce. - ~ H. B. Bepmai|
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By - 13577 -Xvily 19%6
/ 1B5725. Onpenenchue aHTadbnMH ypawa_ po 1500 K|

B KaJOPHMETPE CMCIUEHHs. Marchiﬁan D. I, Cio-'

pec M. Enthalpy of uranium to 1500 K by drop calori-

metry. «J. Chem. Thermodyn.», 1976, 8, Ne 7, 691—701

\ (aurJ) ' : )

B MaccHBHOM KaJOpHMETPE CMeIIeHHs C H30TepMHY.

060.10uKOiT H3Mepelb SHTaMbMIHiibIe HuKpeMeHTs {0 (T)—

— H0(298,15K)} pasmmunpix Moandukamuit ypawa. Pac-
v
akt,

cunTaHbl  SHTAJbITHH (baSOBHX nepexojioB: Ua - 8

o .0 AH = 225675 nx/moms, T =940,5%2,0K; Ug—~U
HT— , AH —4182+85 mx/voms, T =1048%1,5 K; U,—>Uyg
e 5 ; AH =69794120 s /moab; T =1405+2,0 K. Tepmonmnasiu.

/ ¢-uui ypaua Talyaspobamst B HuTepsaze 300—1500 K

I g 74 cwarod 50° 3. JL Jleuymckas

x 19 v
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e

85: 69173f Anomalous thermal property behavior of uranium

129 at low temperatures. Sandenaw, Thomas A. (Los Alamos Sci.
e,y Lab., Univ. California, Los Alamos, Calif.). Plutonium 1975
L(/ " Other Actinides, Proc. Int. Conf., 5th 1975 (Pub. 1976), 487-%3
(Eng). Edited by Blank, Hubert, Lindner, Roland. North-Holland:

Amsterdam, Neth. Low te“[ljp' heat capacity curves are presented

for polycryst. 235U and #8U in different microstructural states

and of different purities. Thermal cond. vs. temp. curves are

given for 238U. The anomalies in the thermal properties and

their causes are discussed. The purity, microstructure, and

processing of the metal have effect on the thermal properties.

(ff) -

CA. 1706 L5 Mo
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s st sriom a0 psentum 794
4 )85: 14066)§ A' modpy oy liquid pranium and plutonium | /77
t;with imIlicationo oqq,'g:pgdmccn salig phases. Wittenberg,
Layton.d. (Mpupd Lah.,, Monsanta_Res. Corp., Miamisburg, } .. __
Ohio). -Plutonjum 1874 QOther Actipides, Proc. Int. Conf., Sti
é 1975 (Pub: 1978), “7}-84 (Eng), "Edited by Blank, Hubert;
Lindner,: Roland, quth-Holland:,- Amsterdam, Neth. The
. hard-sphere model far lig: ynetals, which is used to analyze the
.phys. properties of liq. U and Pu, predicted successfully only the |77 ™~
compressibility of lig.-Pu while it underestd: the measured
viscosity and surface tension values.- Based upon a correlation | - -+~
with the rare earth elements, the heat capacities of lig. U and Pu \

CJ A/}l}/ were smaller and their heats -()f\'ny;or}zmion were larger than|

predicted.  All these deviations suggest addnl. attractive energy
in these two liqs. Diffusion and positron annihilation ‘expts. -
suppest the appearance of lig.-like clusters in the bee phases that

evist in cquil. with these ligs. The elastic modulus of '.Pu\:"" i

without these clusters was caled. to-be approx. five times larger
than

the n\cn:a\lsrcdiqu_\vll\,x’.«g.
VN A W A
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Y0: 157996k Thermophysical and transport propertics of
metals at high pressure and very high temperature,
an - W.; Gathers, G. R, (Lawrence Livermore Lab., Univ..
alifornia, Livermore, Calif.). High-Pressuie Sei. Technol.,
AIRAPT Conf., 6th 1977 (Pub. 1979). 2, 847-53 (Eng).
Edited by Timmerhaus, Klaus D.; Barber, M. 'S. Plenum: New
York, N. Y. Exptl. techniques are described, developed for
measurements of enthalpies (to % 3%), sp. vole. (£2%), temp,
# —/V (£5%), and elec. resistivities (£3%) of metals ut high pressures
- [7] and very high temps. (>5000 K). A graph of enithalpy vs. temp.
data is given for U at 0.2 GPa. 8 g .
~

€
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10 E528.  AHOMaJaHM TEMJIOCMKOCTH MOJHKPHCTAJMIHYC-

CKOro «u-ypana npu Hu3KHX Temnepatypax. Hall R. O. A,

‘Mortimer M. J. Low-temperature specific heat ano-

" malies in polycrystalline  e-uranium. «J. Low Temp.
) Phys.», 1977, 27, Ne 1—2, 313—316 (aura.)

8, B nnrtepsane 1-p 4,2—80° K 1ccienoBana TemmoeMxocTb

& noJMKpHCTaM Iy, o-ypaHa. Kpome anomaanu, cpszanuoi ¢

" nepexoaom BTOporo poaa BGiu3n 43°K, naitnena ne6o.n-

7 wasi aHoMaJHs TemnoemkocTH BOaH3H 22° K. Ortweuelo

orcyrcrBie #Habmoaasuielics paHee A  MOHOKPHCTaJwe

anomaann B6ausn 37° K, uto cssasano ¢ Goabeil uncToToll

IIOJIMKPHCTaIa. ~ B. E. 3unoBbes|

. 197F N /D



)

-malies in polycrystalline a-uraniurm, «J. Low  Temp.

797

20 B902. Auomanuu HH3KOTEMNepaTypHoit . Tensaoem--
KOCTH B MOJHKpHCTaManueckom a-ypawe. Hali R. O. A, .

i

Mortimer M. J. Low-tcmpc:rattﬁe specific heat ano-

Phys.», 1977, 27, \e 1—2, 313—316 (aura.) /

B axnaGatiy. Kanopumerpe B untepase 4,2—80 K
H3MepeHa TemI0eMKOCTL MOJHKPHCT. obpasiia a-ypaua, co- /|
Aepxkasuwero <0,019% wmeraammy, npumeceii. Ilpeacrasney- |
Hasi rpaQHYecKH T-pHAs 3aBHCHMOCTD Cp nokasana ape
auOMaitlL, oTBeyalole - pa3oBoMy mepexoay 2-ro poia
apu 43 K n 1-ro poga npn 22 K. Bricokor-pras anoma.ns |
pamec HaGmofanach Kak Ha MOMHO-, Tak 1 Ha MOJIHKPHCT, |
o6pasuax. Haiixennoe snayeme ACp=1,1 ax/monb-rpag ;
Ha 30% Hmxe COOTB-LICrO _3uaucHust mus MOHOKpHCTa/a,

A L7 N 20



" Aunomamn npn 22 K pamee naGmoganace Jmmb Ha Mo-
HOKpHcTaJe. H36uitounoe 3nauenne ACp==0,13 axK/MOMb-
-T/paa ans moAHKpHCT. o6pasua B 3 pa3a  MeHblUe, HQM
A1t MOHOKpHCTaJsHyecKoro. Ha moJmnkpucr. ofpasue  me |
YCTaHOBJICHO aHOMaJHH, OTBevaiouleil (a3oBOMy Tepexoay !
I-ro pona mpu 37 K, 3a(HKCHPOBAHHOMY HA MOHOKpPHC- |
raaie ¢ Beanunnoit ACp B 4,6 pa3  Goabuieit, ueMm fIpi
22 K. B xau-Be BO3MOXKHOIT NPHUHHBI PACXOXKACHHiI yKa3a-
110 GoJbluice HasJHyHe NMpHMeceit B MOHOKPHCT. o6pasle, npH
BLIpalHBaHHH K-DPOr0 BBOAHJHCH CHJHKOHOBBIE 3aTPaBKH.

A. Kucuaesckuii
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- 86: 178483y Low-temperature .specific heat anomalies in
/polyerystalline w-uranium. Hall, R, 0. A;; Mortimer, M. J.
(Chem. Div.,, AERE, Harwell/Didcot Oxon., Engl). J. Low

L4 Temp. Phys. 1977, 27(1-2), 313-16 (Eng). The specific heat of
polyeryst, a-U was measured between 4.2 and 80 K. In addn. to

the 2nd-order transition at 43 K, always seen in both polyveryst.

and single erystal U, a small effeet, was obsd, at 22 K. “This had |

. previously been seen only in single crystals.  The l:lr',:cr,}

Ist-order change seen at 37 K in single-crystal U was not obsd.
The vossible cxplnn:ll_»mg_.\"hr)[_ll}i}s_‘d!lflrcr_qm_'c;‘lrv(;'c_liscussvd,‘

‘ |
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11 B773.  Tenaoemxocts NpH  HHU3KHX TEMNEpaTypax
TICEBLOMOHOKDHCTAMMIA H MOMAKPHCTANIHYECKOTO oL-YpPaHa.
HallR. O. A. The low-temperature specific heaf™oT pseu:
do-single-crystal and polycrystalline o-uranium. <Rare
Earths and Actinides, -1977. Int. Conf., Durham,_1977.»
Bristol—London, 1978, 60—65 (anrar.) A

Hsmepena Tennoemkocrs C, 1aByx oO0pasuos nceaao-G
"MOHOKpHCT. B-U B ‘o6nactn 10—300 K. O6pasust umenn
KPYNHO3CPHHCTYIO CTPYKTYPY ¢ pa3McpoM 3epha 3—4 MM,
‘OPHCHTHPOBaHHBIX OTHOCHTCIBHO APYr ApPYra ¢ HeGoIb-
M Hekaxennamu. Iloatsepxncnsl pamee oGHapysen-
‘HHle npeBpaiwenHnst 1-ro roga npu 23 w 37K u hasoboii
Tiepexo1 BTOPOro poja npr 40K, ¢ suranemuamy 1,53,
2,15 u 8,18 nxk/moab, coota. Nlyrosas niapka npueena X
YMEHLUICHHIO pa3Mepa 3epHa  Gosee- Gecnopsiounoj opH-
CHTHPOBKe 3epeH. BricTpoe ox.1axaenue pacnrasa 1IpHBEJIO
K BbICOKOH KOHI-HH BaKaHCHIl BHYTPEHHHM HaANPSAKEHHSIM,
Ha kpusoit C, naasaenoro o.-U OTCYTCTBOBAJIH aHOMAJHK
apu 23 u 37K, a anomamus npu 40 K BHpaxkena Hesna-
UHTCAbHO. [Jlanusie mo Cp naasieHoro - o6pa3sua Gblan

) WD S HAK H7F

i

Y

-'HCHOJleOBaIibl A BBIACJACHHS 3HEPreTHY. BKJIanoBs, CBA-

-3aHHHIX C ()a30BLIMH TIEPEX01aMH. JI. A. Pesuuuxuii
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9: $1078u The low-temperature spccific heat of pseudo-=

single crystal and polycrystalline a-uranium. Hall, R. O. A/

(Chem. Div., AERE, Harwell/Didcot/Oxon, Engl). Conf. Ser.

_ Inst. Phys. 1978, 37(Rare Earths Actinides, 1977), 60-5

g (Eng). Sp.~heat mecasurements were made at 100-300 K in an
C 7 adiabatic cryostat on 2 samples of pscudo-single crystals of «-U.
/ Both samples show 1st-order transitions at 23 and 37, and a
ond-order transition at 40 K. One sample was remeasured after

heat treatment which produced a fine, randomly oriented grain

structure; the data showed modified transitions. After more

drastic heat treatment, further refining and randomizing the
grain_structure, there was no sign of either of the 1st-order

transitions. A comparison between the sp. heat data for the

pseudo-single crystal and the heat-treated sample permits a

detn. of the latent heats of the various transitions. o
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anomalies obsd. in a-U, Pu, and Am are compared. .

V=4

90: 1933252z Specific heats of actinide metals. Mortimer,
M. J. (Chem. Div., AERE, llurwcll{Didcot/Oxon., Engl). J.
Phys., Colluy. (Orsay, Fr.) 1979, (4), 124-9 (Eng). ‘A review
with 41 refs.  After a brief discussion of the. methads of
derivaiion of the sp. heat parameters, the electronic sp. heat, and
the Debye temp., an anal. is given of the trends in these, and in
the measured sp. heats across the actinide series, The unexpected
values obtained for Pa are considered, ‘with ref. to the elec,
resistivity. The importance of the expansion coeff., hoth in the
derivation of the sp. heat parameters, and in any explanation of |
the electronic arigins of their behavior is discussed., Finally, the
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4 E740. HaGmogeune CBEPXCTPYKTYPH B a—U BG.'m:\
3n 43° K. Observation of superstructure in "&=T" near'
43 K. Smith H. G, Wakabayashi N, Crum-
mett W, P, Nicklow R. M., Lander G. H, Fi-
sher E. S. «<Modulaled Struct. Int. Conf., Kailua Kona,
Haw., 1979». New York, 1979, 226—298 (anra.) _

Merozom ynpyroro u lieynpyroro paccestnnst neitrponog
HCCICROBANLI CTPYKTYPHBIC H3MEHEHHS B o-U NPH HH3KIX
T-PaX M XapakTep H3MCHCHHS YNDPYIHX Komcraut, C no-
HIZKCHHCM  T-DBI  1Ha6/I0RaJIoch  3HAUHTeNbloe CMsATYCHIe
PCLICTKH OTHOCHTENBLHO NPOAOMBLHBLIX ONTHY, MOa KoJieGa- |
nuit 24 Ilpn T-pe 60° K. osuukan M3KCHMYM ynpyroro
paccestius B nosnoxennn (h+1/, &, 1), Hnrencusnocts sto-
TO MaKCHMyMa C NMOHHMKCHHEM T-pPHl BO3pacTaja it JocTH-
raja HauBLICIIEro 3HAYeHHST npH 10,4° K — Munumansnof
T-pe muccaenosaunst. [enaercss BuiBOA, yro NPH  HH3KHX
T-pax B U cocymectsyior 2 ¢asbl: a-dasa u caerka uc-'
KaxeHnnas o'-dasa ¢ cunycompanniol Moayssuueil B Ha- |

Jipasaenny ocu x.” o M _H.ch(ouf
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S0 LGS Study of uranjum VALOr prossure over uranium
mononullide and carbosulfides, Kokhitev, V. V. 1ovstyukhin,
AsLr o Khromonozhiking V. Ve Andric skil, ReAD (USSR).

Metelluriva § Metalloved. Chist. Met., (Moskve) 1989, (14),
Y3-7 (Russ). ¥rom Ref. Zh., Khim. 1951, Abstr. No. 2BS07.
Title onl translated. . S
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15 B984. HuskoTemnepaTypHbit  ¢a30Bbiit  mepexon B
an%ﬂie: nepecMoOTp cTapoit..npoGaempt.  Lan--
der G. H, Smith H. G, Wakabayashi N. The!
low-temperature phase transition in alpha-uranjum: and .
old problem revisited. «J. Nucl. Mater.», 1980, 95, Ne 3, .
307—310 (anra.) |
OG30p MpeA. JIHT. SKCNEPHM. PC3yAbTATOB 10 M3YueHHIO |
cB- nmuskotp-puoit (T<662°) a-ashl U. DKCNEepIMENTH! TI0
onpeAeaen 0 T-PHBIX 3aBHOHMOCTEll YNPYTHX — KOUCTaHT
Ci1, Cop H C3p MOHOKPHCTJJIOB U oGHapy:KHJIH aHOMaNHH
63 43K. Oanako H3MepeHnHs napaMeTpoB PEICTKH, Y.
TeNIOeMKOCTH, KO3(. TCPMHU. PaCUIHpCHUs Gl MarHHTHOI
BOCIPHHMYHBOCTH He TIOKa3aJH HHKaKHX anoMajnft B 3TOM
paiione. Mamepenus npH FHApOCTAaTHY. JAaBJ. 1O 10 x6ap |

" oGHapyKHAH YyBeanuenue T-pol nepexoaa s cncpxnpono,m-l

mee cocrosuue ot 0,1 10 9 K u yMeHblleHHE T-pbl, TIpH !

k-poi* Habaioaanach anoMannsi Cy, TpH BO3PACTaHHH naBJ. !
dhasoBoro nepexo1d’



@-d’ 761iBHO NPOBOAMINCH HIMEPCHHS YNpYriX KOH-
CTAHT COBPCMCHIHBIM UYBCTBHTCJIBHLIM METOJIOM HCYNpYyroro,
paccsichilsl TCNJOBBIX HCATPOHOB. N3amepenus (bououuorol
cnektpa «-U 3THM. METOLOM TO3BOTHJIH OOHApYKHTbL He-
Gonbllioe HCKAXCHHE PeUIeTKH (oMellenne aToOMOB B
wanpasJeiny [100] nopsaaxka 0,006A). TIpexnonoxeHo, UTO|
HCKaJKeHIe SBJACTCA  3JICKTPOHHBIM MO cBoeit  MPHPOIC,
1. e. naGaoiaercss nepepacnpefeneine nAOTHOCTI 3aps/10B
¥ H3MCHCINIC 3JCKTPOHHOi KOH(HIypalUHH TIpH y.\'!eHbmemmi
SHEpTil PCLICTKH BCJACACTBHE oxJIaXAeHHS KPHCTAIa. 1
B. A. Crynuukon:

——- S —
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M - % 6 E717. Hnsxoremneparypuuu (dd3oBblil mepexon B -

© ypaue: mepecmotp ctapoii nmpoGaembl. The low- temperatu- ;
re phase transition in alpha-uranium: and. old .problem :
revisited. Lander G. H, Smith H. G, Wakabay-
ashi N «J. Nucl. Mater» 1980, 95, .N'°3 307—310
(anra) ’ ;

Paccuarpxmaercn d)ouoxmmu ,cneK'rp a—-U nnﬂ BOJIH.

BektopoB ¢l [100] B6mu3n mepexoia u3 - B o'-(asy npu
- T.=43°K. Mopa Z; nmeer V-o6pasnyio OcoGeHHOCTb, ee
7 ¢ uacTora’ ymeHbuaercs MpH  MOHHAKCHHH T4pbL. B HH3KO-
/Z‘Z ! 're\meparypﬂou o’ (baae CMeEILleHHsT aTOMOB H3 nx roJio-

5 4
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MKCHHIT pam{oaecxm B Bucoxm'e\me a'rypﬂou ¢ase cocras- -
0T ~0,006 A B hranpasaennn ‘[100), a HHTEHCHBHOCTD
COOTBETCTBYIOWHX - IHKOB OTpazennsi papsa 10-4—10-5 or .
BEJIHYHHBL" HOPMaJIbHOrO GP3rroBCKOTO mma..prmozm-rc;r
cXeMa CTaTHY. CMelIeHHit aToMoB B-.¢’-dale. He60m>1uoel
MEPHOIHY. HCKA)XKEHHE KPHCTAMJNY. DeuleTKH ypaHa B o’-|
¢dase mMeert, | no- -BHAHMOMY, 3JICKTPOHHOE MPOHCXOKJACHIE
H oﬁycnoa.ncuo BOJIHOIT . 3apA0BOI " IVIOTHOCTH. Oryevaer-
€A, 4TO B KapTHHe Nepexofa w—-c’ HEAOCTaeT MHOTHX Je-
TaJsiedl, KOTOpble JMO/IKHE GBITh BBISICHEHBI IKCNEPHMECHTab-
HO, B YaCTHOCTH, MyTeM uayqemm BIUSHUS JaBiciiia na
cnoucma ‘Tiepexofa. . - g M O Manep
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i D20 15608%w Taventigation of vacaney formation and p}misol
tranaformations in wegnjam by positren .'muihiha(inu.!
Matter, 11.; Winter, Joy Priftehineuser, W, (Rochueh, Bundeawelip
Muenchen, D-8014 Neubiberg, Fed, Rop, Ger). of. Nucel, Mater,
1980,  88(2-4), 273-8 (ing).  The phase transitions antd
vacancy-formalion eneryies in U were detd. at 650-1250 K by !
positron annihilation. IDiscontinuitics in the wnjulnr distributiona |
clearly reflected the a3 and Ay transitions. The vacaney-formation '

7‘/' energy in y-Uis =1 oV,

C. 4. 70 28 27



AV -7
) a 15 B981.  Hccaenosanne dbpasosinus makaw
30BBIX NpPEBpPaleHHii B ypaHe MeTOLOM AHHMIH

/980

CHH W (Qa-
JSAUHK nO-

sutponos. Matter H, Winter J, Trifthiuser W,
Investigation of vacancy formation and phase transfor-

mation in uranium by positron annihilation, «J.
ter.», 1980, 88, Ne 2—3, 273—278 (anru.)
ITpu T-pax 550—1350 K MeTomoM amumruis

TPOHOB H3yueHbl a—-fB- n B—-y-asosne nepexoam B ypa-'

He. B mporecce 3KCNepHMeHTa H3MeDSJIH T-pHY.

MOCTb CKOPOCTH CYeTa COBMaJeHHIT NpH NHKe KpHBOIi yrJao-

/n BOit Koppeasiuun. OGHapy»xeHo, uTo (ha3opuie
~OTpa)aloTCsl pa3pblBAMH Ha rpaMkax COOTB-1}

Mmocreit. HaxkJon kpuBoii B HH3KOT-DHOIT - 06/1aCTH, H3Mme-
HeHHe npH a-<>-f-npespamennn (941 K) u HaYaJbHHIi Ha-
KJoH B B-ase yAaldochb aAcKBaTHO OMHCaTh Ha OCHOBe

JIHHEHOrO TepMHY. pacluupeHns. Paspus npy |
3BaH TJIaBHEIM 00Da30M ' BaKAaHCHOHHBIM 3(cekT

ta. O6paGoTka AauHBIX AAs y-assl Ha OCHOBe MozenH
3aXBaTa TNO3BOJIHJA OUEHHTb HHXKHHI ypOBeHs SHepruu

06pa3oBaHHst MOHOBaKaHCHH E|,F. IMokasano, y

Nucl. Ma-

IHH INO3H-

10 3aBHCH-

nepexoan’
1X 3aBHCH-

048K Bu- |
OM 3axpa-

TO 3Ty pe-

3YyJAbTATbl NPHBOUAT K OYCHBb HH3KOMY 3Hauyenuio SHepruu;
i

.}Z‘/ﬂﬁ&///f 'MHFpalHH ‘BZ{l(alICllll‘ElvE

Pe3torvin!



, Grirzeleld 90499 /9. §78,
, 5 E370. TennoemMkocTh METAJJIHYECKHX ypaHa H TOpHS

[Ig/ or 80 no 1000° K. Heat capacity of metallic uranium and
e thorium from 80 to 1000°K. Nakamura Jin-ichi,
// 3 f Takahashi Yoichi, Izumi Shin-ichiro, Kan-
- /r no Masayoshi. «J. Nucl. Mater.», 1980, 88, No. 1,
64—72 (anra.) ‘ . , ‘

y Hamepennsi npoBefieHBl. METONOM HMIYJbCHOTO JIa3epHO-
'ro HarpeBa; AJIsl YCTPaHeHHsi OTPaXKeHHsS IOBEPXHOCTH 06- |

‘pasiuoB OGbLIH MOKPHITH cjoeMm rpacdura. Pesyasratel u3- |

Mepennit a1 U Xopowo COrJacyioTcsi C JHTEPAaTYPHBIMH |

JaHHbIMH, A8 Th — 3naunrteapno oranuaiorcs. Cocrabie-

. HBl TabGaHubl TepMonuHaMuy. ¢-unit. IlpoBenen pacuer. H3o-
[' XopHOit  TensoeMKocTH,  ompejeseHbl T-pu [ebas (0=
/0 =180 ana U u 156°K ana Th) u ¢ymMMa 3/JeKTPOHHOrO H |
aHrapMoHH4. Bkaajos. Bemre 300°K y U naiizena 3suayu-

TeJbHAs «H3GBITOYHAs» TemmoeMKocTb., Bu6a. 35. JI. I1. .
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Tiferg Nekainum, %;Ta’ Lahash, £

T 2umi Y, Kanne M.
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V92: 83521u Heat capacity of metallic uranium and thorium
-——7 from 80 to 1000 K. Nakamura, Jinichi; Takahashl,.‘lonchx;

a'\?t

Izumi, Shinichiro; Kanno, Masayoshi’ (Dep. Nucl. Eng., Univ.

Tokyo, Tokyo, Japan). J. Nucl. Mater. - 1980, 88(1), 64-72

{Eng). The heat capacities of metallic U and Th at 80-1000 K

were cetd. by laser-tlash cdlorimetry. The results on U agree

well with those in the literature. The results on Th are several

percent lower than the heat-capacity values reported, while the

2 enthalpy data at high temp. in the literature are in good
( screcmont with the present results. A revised table of thermodn.
furctions of Th (80-1000 K) is presented, -The excess heat

, capacity on Th is not appreciable <1000 K, in contrast with the

-=ze excess heat cap_ag:i‘ty_>_3_0_0__K for U. o : -

S

CA 1250 94 Wl
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|

95: 87177w Sclected values of chemical thermodynamic
propertics, Wagman, D. D.; Evans, W. H.: Parker, V. B,;
Schumm, R. H.; Nuttall, R. L. (Cent. Thermodyn. Mol. Sci., !
Natl. Bur, Stand., Washington, DC 20234 USA).” NBS Tech.
Note (U. S.) 1981, 270-8, 149 pp. (Eng). The recommended
values for the std. heats of formation, free energies, enthalpies, '
entropies and heat capacities of U, Pr, Th, Ac, Li, Na, K, Rb, Cs,

S. are {35 i ;| e ——————

and Fr, atoms, ions, and compd ulated.
.-‘V

'3
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1 E1240. MapTeHCHTHBII Nepexos B METaJaHUECKOM
.YPAHE_H ero BAHSIHHE HA CBEPXNPOBOAHMOCTb. The ruarten-:
sitic transformation in uranium metal and its effect on
superconduclivily. Sandenaw T. A. «Scr. met.», 1982
16, Ne 8, 1005—1008 (aura.) '

Paccmatpusaercst BAMSIHHC MapTEHCHTHOrO nepexoja H3
@- B a'-pasy B ypaue Ha CBEpPXNPOBOAALIMIi Nepexop,!
Ilpeanonaraercst, uto T. ypana 3aBHCHT OT CTeneHH 3a-
BCDIICHHSI MapTEHCHTHOrO NEepeXoaa TaKHM Ke o6paso,
Kak 1 B coeautcHusx thna A-15. Cuntaercs, uTO.BAHsHMHE
npuMeceit Ha ($a3oByio yCTOMYHBOCTH K MapTC‘HCHTHHﬁt
TNCPEXOJ MOXKHO OODBACHHTH, KOMOHHHDYSI TPH TCOPHH: Teo-!
PHIO CTeNeHH JIOKAMH3AUMH BAJEHTHBIX 3/CKTPOHOB, pa3-
Bityio Ocent # Pocuro (Ossi P."M. et al. «J. Phys. Fs,
1981, 11, 2037), o6oGwennyio Mak-Muiaanom (McMil-|
lan. W." L. «Phys. Rev. B», 1975, 12, 1187) mua BOJIHH |
3aps10B0fi MIOTHOCTH, TeopHio Jlanaay u jnomenuyio Teo-,
puio Poiit6ypna (Roitburd A. L. «Phys. stat. sol. (a)s,)
1973, 16, 329). CjenaHo Takxe NpPeINoJOXCHHe, uTO bl
npeaMaprenctTHoil o6nacTH T-p B a-(ase MOXeT cymect-,
BOBaTb GosbUIC 4CM OIHO HECOH3MEPHMOE COCTOSHHE BOJH!



3apsilOBOil MJOTHOCTH, a BeiHdyHHa T. 3aBHCHT OT TOroO,
SIBJISICTCSi JIH CTPYKTYpa COM3MCPHMOI HJIH HET MPH cBepx-
nposojsiulem mnepexojie. Ilokasano, uro Bausiouse Ha e-.
nuniy Te GakToppl MOrytT ObiTb OTBCTCTBEHHB! M 3a°
.aHOMaJbHble TEMJVIOBBIC CBOHCTBA Yypawa.



/98

1 E1233. Ipuunnbl nenocrosncraa cnepxnpononnmeﬁ]

TEMMEPATYPH NMEPEXOa B METaMIHYeCKOM ypawe, Causes. .

for the variable superconducting transition emperature"

in uranium metal. Sandenaw T. A, «Solid State

Commun.», 1982, 43, Ne 5, 361—364 (anra) : )

ITo naMepenusim pasanunmx ABTOPOB T-pa CBEPXNpOBO-

Aswero nepexoia T. «-U nokprBaer HHTepBan or T

Z0,1 no 1.3 K npn aTMOC(CPHOM AaB.1eHHH. DTo Hemo-

CTORHCTBO T CBSI3aHO C CYIIECTBOBAHNGM MapTeHCHTHOro

—_ npespawenns a-U—a’-U (¢ npocrpancrsenio rpynnoﬁr
: D»¥) B muntepsane T-p Mexay ~250 u ~42 K. Sror,
2{’}1 NEPexXol, Kak NpaBHJIO, SBJACTCS HEMOJHEIM, yTo TIPHBO-/
/ AHT K JOKA/bHBIM CTPYKTYPHHIM (IyKTyauusm i (azogoit
HecraGuabHocti. Ilpeanonaraercs, uro CTajaus, Ha XoTo-

Poit 3akanunBaeTcs mepexos a-U—a’-U, Bauser Ha T

Yepe3 MOCPCACTBO HCKAXKCHHS peLICTKH I BO3HHKHOBEHHs

(COH3MEpHMBIX H HECOM3MEpHMBIX) BoJH I0THOCTH 3aps-|

Aa. [lpeanonaraercsi, uto dakrophi, BINSIOIIHEe Ha nemi-}

uHHy Tc B -U, Takie OTBETCTBCHHB! 33 aHOMa/bHble Ten-|

Cp/ggg /gA// JIOBble  CBOMICTBA 3TOr0 MeTaJsa. AU Pycunop|
* =/
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' 2B3081. [laBnenMe nNapoB JKHAKOrO ypaHa Bbile;

1873 K. Vapour pressure of liquid uranium above 1873 K.
Chandrasekharaiah M.S,, Dharwadkar S. R,

Das D. «<IUPAC Conf. Chem. Thermodyn. and 39 th'

Calorimetry Conf. Ioint Meet, Hamilton, "Aug. 13—17,

1984. Program and Abstr.» S. I, s. a, 168—169 (anrn.)]

Dpdyanonubim mMeTonom Kuyacena usmepeno nasi. na-

POB KHAK. ypana B murepBaje a-p 1873—2773 K. VYpan

s noMella/H B THIVIH H3 MoHokpucT. Ta man W. Ilapmt co-,
GHpamu Ha Xoa. Pt-muleHs; xox-Bo ypana ONpeJe/saNH No'

/ “@-CYCTY HJH criekTpodoToMeTpHy. MetonoM. PesyabraThl
obCcyKnaioTest, ol . . Tlo pesiome

y‘/@gélﬁ//\/”@ .
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; 101: 137469h A theoretical equation of state for ‘uranium.!
/i’enicaud. M. (Cent. Etud. Limeil, Commis. Energ. At., 94190’
Villeneuve-Saint-Georges, Fr.). Shock Waves Condens. Matter,;
Proc. Am. Phys. Soc. Top. Conf. 1983 (Pub. 1984), 61-4 (Eng).!
Edited by Asay, J. R.; Graham, Robert Albert; Straub, G. K.:
North-Holland: Amsterdam, Neth. A fully relativistic generalization
of the self-consistent muffin-tin-orbital (MTO) methog was used to
obtain the electronic properties of U at <5 Mbar. The 6s and 6p12, i
g 2 _/w MM] . 6pa:2 states are treated as bands rather than core states which is |

) found necessary.. The derived equation of state agrees well with |
i W ~ shock Hugoniot data. o :
/71(,’0/12/ -

e ,A,/gglf/_/i_t_o_[/ N/6
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6 53039. OnTHyeckasi HemPO3PAYHOCTh KAK MHCTPYMEHT
AJS HCCAEO0BAHHSI BLICKOTEMNEPATYPHLIX paBHoBecHii. Jlag-
aenne napa ypaua. Optical opacities as a tool for stu-

dying high temperature equilibria vapor pressure of ura-
nium. Bieniewski T. M. «High Temp. Sci», 1985
19, Ne 3, 323—328 (aur.) ;

B Bhicoxor-pioii BoabdpaMoBoil siuefike, B K-pyl mome-
LaaH MCTaJIHY. YPaH H 3aMONHANH aproHOM npH  papi.
1 atm, B nuTepBase 2133—2413 K uamepeno unrerpanbhoe
norJioulene CBeTa NapaMH ypaHa B AuanasoHe 335—
360 uM. {11 3aBHCHMOCTH MaBJ. OT T-Dbl IOJNYYeHO yp-HHe
InP(atm.) =13,222 (£0,062) — (58489 141)/T. s
AH% cyOnuMauii peKOMEHAOBaHA  BelHuNHa 126,8+:
#+0,6 KKaJa/MOJMb. , B. B. Yenux

om AH3FF

\X‘/gg é/ _/_g} Né
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102: 155209y Thermodgnnmlco‘ot liquid uranium vaporization.’
Das, D.; Dharwadkar, 8. R; Chandrasekharaiah, M. 8, -(Water;
Chem. Div,, Bhabha At. Res. Cent,, Bombay, 400 .085. India), : -J.’
Nucl. Mater. 1985, 130, 217-24 .(Eng).’ The vaporization of liq. U,
contained in single crystal cups of Ta and W was studied up to 3000
K by using Knudsen effusion assembly.:- The flux of .U(g) vapors
effusing through the K-cell orifice'was cor. for the soly. of Ta (or W)
in lig. U and the equil, vapor greuuro of 1iq,"U ‘waa ‘detd, ' The’
Bu:}:lgm?;lonlenthnlpy of U at 208.16 K was evaluated to;be 126,3 &
.3 keal/mol. Cendi ab S g, N gwy R st

C. A 1985 ol N/8.
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% 24 B3224. Bpems JXH3HH TO3MTPOHOB M JONIEPOBCKOE
YUWHpeHHe NPH HCCaAeN0BaHHH 06Pa30BAHHA BaKaHCH H ha-

30B0ro nepexona B ypawe. Positron lifetime and Doppler-;
.broadening sfudies of vacancy formation and phase trans-i
formation in uranium. Kégel G, Sperr P, Trift-
shduser W, Rothman S. J. «J. Nucl. Mater.», 1985,
131, Ne 2—3, 148—157 (amura.):

Hayuyenn BpeMena XH3HH H JOMMJEPOBCKOE — yUIHpeHje!
CNIEKTPa AHHHTHJAL. H3JY4YCHHs TNOIHTPOHOB B BHICOKOYH-|
cToM ypaie npu T1-pax 290—I400K. B cnektpax y-U pas-!
PCUICHE 2 KOMINOHEHTa IPH BCeX T-paXx. YCTaHOBJCHO, uTo!
SHAYCHHs KOMIMOHEHT NOJYYEHHHIX CNEKTPOB H (opMa an-|

~
[]’)Ww , HHCHASL. JTHHHH CYLUCCTBEHHO H3MEHSIOTCA B 3aBHCHMOCTH
OT KpPHCT. CTPYKTYpn H T-pbl. OnpefesneHo, uTo J10Bywky
) Ha BaKaHCHAX Ha0/I0AaloT¢st TOMbKO B 9-U. YwMeHbllenne'
BPEMEHH JKH3HH NO3HTPOHOB C POCTOM T-DHl COrJIACyeTcst ¢
TeOopet. npejackasanuiMu. OcoGeHHOCTH mapaMeTpa aHHHTH-

|
aaunn I, 1 v B P-dase caA3aHb ¢ KoppeJsi. sdpdexTom.:
IMoka3sano, uro CyMMapHast CKOpPOCTb  3axBaTa K KpaiiHe

N-1985 19, N K



Huska. B 06a. y-dasn £(T) yseanunsaercs B 2 pa3a H mpo-
ABJseT 2 pasjiHyHble TEHJCHIHH, YTO YKa3hlBaeT Ha BJHA-
nie p—-y-nepexona B o6 1050—1200 K. ITapamerps oG-
pasoBanus BakaHcuit Hrv, Siv H BeposTHOCTb 3aXBaTa Mo-
3HTPOHOB HAa BAaKAaHCHSX 3HAYHTEJIbHO 33BHCHT OT  T-pHL.
Ipi sToM BeposTHOCTh 3axBata B 064, 1050—1150 K mo-
BBHILIACTCS. H jJajee OCTaeTcs MOUTH HeH3MEHHOIl A0 T. ML
Ha 3ToM OCHOBaHHH H3MeHCHHE MapaMeTpOB B OKPECTHOCTH
nepexoaa P—-y OGBSICHEHO T-pHOil 3aBHCHMOCTbIO peaKca-
uux BakaHcuii. ITosyueHHoe cpelHee 3HAUeHHE IHTAABIHH

o6pasosanns Hiv B y-¢ase cocrasaser 0,3 3B.
$ ' . B.. ®. IToxnomapes'
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a»/- % 6 E803.  Monyaupopannsie hasb a-ypaua. Teoperiue-

!
ckuil_ananu3. Modulated phases of e« iiranium. Thcorcticalf
considerations. Walker M. B. «Phys. Rev. B: Condens,.
Matter», 1986, 34, Ne 10, 6830—6838 (aura) ‘

Jannele Hefitpouorpaduy. nccaexoBanmuii CBHACTCNBCT-
BYIOT O HaJIHYHH HECKOJBbKHX CTPYKTYPHLIX ()a30BBHIX ncpe-'
xonoB B «—U B oGnactu 1-p 20—50 K, COMNPOBOKAAI0-
IUHXCSl BOSHHKHOBCHHCM HCCOPA3MCPHBIX CTPYKTYP. Ilpex-
JIaracTcs TCOPCTHY, OMHCAHHE 3THX SIBJCHHN Ha OCHOBC
Teophn (a3oBbix nepexonos Jlanaay. Ilpu ncnonbaonanmx'
TCOPHM TIPYNM BBHIBCACHBI CHCTCMBI ATOMHBIX  CMCILCHHIT,

y, NPHBOAsLHE K CBEPXCTPYKTYPHHIM pedJickcam Thna & B
\ Y). Pynkuxonans cBoGOAHON SHEPTHH 3aNMHCHIBACTCS ¢ yue-,
é ) TOM WJcHOB 4-ro mopsiaxa. Ilokasano, uro NepBLI nepexox

npu 43 K npoHCXOAHT B CTPYKTYpy, HecopasMepHyio Bao.b|
OCH 1 TIepNeHAHKYAAPHO K Hell. IMepexox npu_ 37 K cra-
GuansupyeT a3y, HecOpasMCPHYIO TOJBKO BAOAL a-ocy,|
a mepexox npi 23 K xaeT moaHOCThIO copasmepnyio g)aag..

o
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106: 26051z Modulated phases of a-uranjum: theorctical:
onsiderations, Walker, M. B, (Searborough Coll., Uni., Toronto,
Toronto, ON Can. M5S 1A7). Phys, Rev. B: Condens. Matter 1986,
34(10), 6830-8 (Eng). The modu ated phases of a-U consistent with
a Landau-type theory are described and analyzed in termg of their
superspace symmetry. It ig suggested that the phase transition at 44
is to a phase which s Incommensurate bhoth pnrnllo.l and

phase which is commensurate along the a axis but incommensurate

In a perpendicular direction, and that the transition at 23 Kis'to a!
purely commensurate phase, o |

C.h /g‘g'#/\/_a,,é‘//vé/‘
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, 108: 83204s Evidence for lattice softening in c-uranium frez
specific-heat measurements under pressure. Vahldiek, Fre=i
Eichler, Andreas (Inst. Tech. Phys., TU Braunschweig, D-3i.
Braunschweig, Fed. Rep. Ger)). Jpn. J. Appl. Phys., Part 1 194
26(Suppl. 26-3, Proc. Int. Conf. Low Temp. Phys., 18th, 1987, P o
1255-6 (Eng). The low-temp. a-phase of U is known to exhibit ;1
peculiar variation of the superconducting transition temp, wite |
‘pressure, rising from values below about 0.1 K to a max. near 2K .. |
11 kbar and decreasing ugain to higher pressures. From sp. 2'.c::§
measurements under high pressure it was found that the inil:;!
increase in T. is accompanied by a distinct decrease of the Deb, |
temp. This behavior is discussed, also in comparison to La to wtic, |
is shows some similarities, . O — o

O
C A 198%,/98 N /o .
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20 b2028.  Crtpykrypa B-ypana. Structure of f-urani-!
um. Lawson A, C, Olsen C. E, Richardson J. W.,$
Mueller M. H., Lander G. H. «Acta crystallogr.», 1988, |
B44, Ne 2, 89—96 (aura.) : l

[MpoBeseno  Hefitpouorpaduy.  HccaeaOBaHHe (MeTon-1

T

ﬂ_

PutBenbna) crpyktyput  fB-U _(I), ycroiiunBoii npu T-pe
935—1045 K. Kpucraaauw I terparod., a 10,7588, ¢ 5,6531 !
(r-pa 955 K) u a 10,7766, ¢ 5,3%31 A (r-pa 1030 K), noa- |
TBepxKJeHa ¢. rp. l;‘glmnm. [Ipn 0GpaGoTKe HCXOAHOI] !
HeiiTpoHOrpaMMul. AH(y3HEle NMHKH KBaplUeBOro KOHTeiiHe-
%71 W [L pa ycrpansauch Dypbe-¢puibtpauseii. Msorponunie ko3d. .
TensOBHX KoJeGanuit atomoB B I B f-dase 3nauutennpHo .
Gosblle, yeM B HH3KOT-DHOi .&-¢ase. B cTpykrtype I BH- !
JleJieHH TJIOCKHe ¢JIoH - atoMoB U B muockoetn (001) ¢
[ICeBJOreKcaroH. CHMMeTpHeit (YnakoBKa G/H3Ka K MJOT- |
Hefllllefi) H UEMOYKH BHOJAb OCH €. OGCYXIEHW BeJHYHHH |
MeXaTOMHHX PacCTOSIHHA H KOPPEKTHOCTb :BhGOpa ¢. rp.
aa L C. C. Mewaskux '

X. /98¢, 19, nde
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109: 136147¢ Density and heat o p \cny of liquid uranium nt
high temperatures. Mulford, R. N. Sheldon, R. 1. (Los Alamos'
Natl, Lub., Los Alamos, NM 87545 USA). J. Nucl. M ater. 9‘«“'
154(2-3), 268-75 (Eng). Measurcments of vol. expansion, tem
resistivity and enthalpy were made for liq. U from 2632 to 5408 K Fy
the isobaric expansion technique wherein a wire surrou nded by ia rt
gas is heated with a current pulse, and mensurel: :ents are nm(u
quxckly before the liq. column collapses. The heat c‘\pacxt,y found for,
the liq. is 0.047 kJ/mol.K, and the vol. thermal expansion cocif. is 95
X 10-6 per K. It was also obad. that the solid phase transitions
occurred as equil, trangitions at heating rates of npprov 120 mx‘llon’
degrees per 8. k!

o) = 1/,?,7/k lw(,ﬁ’@‘l - 5051 )
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7 110: 102812y The NEA thermochcemical data base project.
Wanner, Hans (OECD Nucl. Energy Agency, 91191 Gif-sur-Yvette,
Fro—Rudiochim. Acta 1988, 44-45(Pt. 2), 325-9 (Fng). The'
OECD Nuclear Encrgry Agency (NEA) has undertaken the development’
: of @ CODATA-compatible chem. thermodn. data base for a no. ofl
elements of interest to various areas of nuclear technol., esp. to
m .X. W radioactive waste management research arcas such as the safety anal.|
of nuclear waste repositories. The development of this data base!
M M,?] . involves not only a compilation of all relevant published thermodn.|
data, but also a detailed crit. anal. on keyv elements which will result,|
W z( atwfor cach clement, in a Selected Data Set which will b
T

e recommcnded.i
hermodn. data base is given for U, Np, Am and Te. ) :

G Vg P E
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3 E282.  Tenaoemkocty, ypana NMPH HH3KHX Temnepa-|
Typax. Bocnomunanue. Hea®Gapacity of uranium metal at
low temperatures. - A reminiscence / Schachinber L)
Lamprecht I /f Thermochim. acta.— 1989.— 151.— C)
203—217.— Anra. g

IpuBopsitca pesyibrathl uaMepenus TCMJIOEMKOCTH NpH
TIOCTOAIHHOM NaBJeHHH CpypaHa, npoBedcHHble B - 1943 i
1944 r. nox pykoBoacTBOM npogeccopa K. Kurosnyca.
ViamepeHHs npOH3BOAHIHCL B MOAHGHUHPOBaHHOM BaKy-
ymHoM Kanopumerpe Hepucra B mutepsase T-p ot 17,2
no 263,8 K s 1000 TEMNEPATYPHHX TOYKaX.  Bhumcsena'
TCIJIOCMKOCTb MPH - NIOCTOSAHHOM ~ oGbeMe Cy-; [MyTtey

/ BHYHTAHHA SJICKTPOHHON  TemI0eMKocTH C, onpenescHa
PCLUCTOUHAR - YaCTh TEMJIOEMKOCTH H CPEAHAA T-pa HeGas,
paBHas 216 K. Cranmapthas surponus npu  0°C pasua
45,4 Ix-K-' momv=!, C, npu 0°C papna 27,8 Mx-K-1,
moab~—!. BuGa. 38.-' L CEe . B. Ockorcknit,

)
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© 120 12581y Heat capacity of draninm metal ot 1o
A reminiscence. Schachinger, 1. Lawprecht, L. (inst. Strahlen
1S, D-8042 Neuherberz, Fed. Rep. Ger.). Thermachin. Acia
151, 206-17 (Krz). 'The heat capacity Cy of uracium at const,
pressure was detd. berween 17.2 and 263.8 K in 100 steps and coc. to
the heat capacity as const. vol. C.. By taking into account the
ceatribution Ca by free electrons C' values could be caicd. rendering
a mean Debye temp. of 216. The std. entropy at 0° was detd. to 45.4
J7K mol; the Cp value to 27.8 J/K. mol.

v e eratures,

Hw‘!),

AVO
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6 53022,  Tenn0eMKOCTb METaNIM4ECKOro _ypaHa npu
HU3KHX Temmepatypax. Pemunucuenuus. Heat “capacity of
uranium metal at low temperatures. A reminiscence:
[Pap.] 8th Conf. Dev. Calorimetry 1989, Ulm, 13—
14 March, 1989 / Schachinger L., Lamprecht 1. // Ther-
mochim. acta— 1989— 51— C. 203—217.— Aura!

IlpuBeneHnl H 0OCYXJAEHH JO CHX INOp Hemyﬁnnxonaa-;
LIHeCs: CBEAEHHS O KaJOPHMETPHY. HCCJIeJOBaHHSX TemJo-
eMKOCTH ypaHa npu T-pax 17,2—263,8 K, nposesenubix
B MionxeHcKOM (H3.-XHM. HHCTHTYTe B TeueHHe 1943—
1944 rr. Pe3yabTaThl oOnpefesieHHs TEMJIOEMKOCTH YypaHa
CpaBHeHBl C HMEIOUIHMHCS JIHT. JaHHBIMH. Bu6a. 38. !

‘ : B. ®. Baii6ys
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) 12 B290.  Macc-cnextpomerpus SIACPHBIX MaTepHaJoB—'
OnHCaHHe jeraJjen. Mass spec%rometry of nuclear mate-'
rials—attention to detail / Shields "W. R. /i JNMM.—,‘
1989.— 18, Ne 1.— C. 25—28.— Awuru. '

PaccmoTtpenn YCOBCDLUCHCTBOBAHHS, K-pHe GhH BHece-'
HBl B Macc-CNeKTpoMeTpHio 0Gpasios Ypai#a M no3BosHaH
YMCHDBUINTb YPOBCHb IUYMOB ¢ 1—29% "B 1958 r. no 0,29%'
K 1963 r. u' 1o 0,02% k 1966 r. Hanbreitume  ycosep-
WICHCTBOBAIHA CBA3aHE C  aBTOMAaTH3alLHeil H3MCDeHHI].

Iorpewnocts H3MepenHst  otHowenns *¥U/SU  nopegena’
a0 0,1%. : . ) . .. A.B. Oukun

(AL ponclmpice )

Y. /990, n 12
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) 3E696. Monear o—y-nepexofa B METAJJIHYECKOM '
ypaue / Yauxuauu JI. T%}ﬁﬁﬁ_& I1., Tonenano H.'
n3. TBepA. tena (Jlemmnrpam).— 1990.— 32, Ne 8.—.

C. 2298—2304 !
IToka3aHo, YTO TeOMETPHY. COOTHOIUEHHS MEXAy KpHC-
TanaHy. pelleTkaMH  KyGHYecKoro ty- H POMGHYECKOro'
2-U Moryr ObITb MOJAYMEHH B MOMAEJH MNEPEOPHEHTHPYIO- |

; muxca Hecgepud. aroMoB. OO6cyxxaaercsi, Kak 3Ta MOAeab
! "KaueCTBEHHO OODBACHSET aHOMaJbHOE COOTHOIUEHHe MEeXAY .
K03(. TEenJOBOro pacilHpPEHHs,, COrJacyercsi CO CBOACTBa-

MH TBEpAHX PAacTBOPOB H MarH. CBOMCTBAMH XaJIbKOTeHH-'
OB ypaWa. . . ... .. ....... . _. Pesome

/99 N3 ®
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114: 15215v Model of the a-y transition in metellic uranium. .
Chachkhieni, L. G.; Dmitriev, V. P.; Toledano, P. (Gruz. Politekh. ! .
Inst., Thilisi, USSR). Fiz. Tverd. Tela (Leningred) 1950, 32(3),
2298-301 (Russ). A geomectric relutionship is cbtained betvreen the,
lattice perameters of tgle cubic ¥ and the rhombic a phase of U using !
& model of reorientation of the nonspheiical atoms. This model can |
explain obed. thermsl expansicn enomalies, !

M) -
Q?/%a’,

(EiA ./‘Qg[/lﬁ/,/\/ﬁ/ .
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X. 1992 ,n 19
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1963107. Hosmie paspaborkm gns MOAYNMpOBaHHLIX pa3
a-U. New developments in modulated phases of a-U /Mar-
meggi J. C,, Lander G. H., Briickel T., Zeyen C. M. E.:
//Phase Transit. B .—1991 .—31 ,Ne 1—4 .. _C. 145—155,’
~—AHrn. !
Metonom agudpaxumu Nay> 6enoro HEHTPOHHOro  uany-
YeHus B puanasone T-p 2—43 K uccneposawa cTpykTypa
moaynup. a3z moHokpuctanna a-U. MpeHtudpmkaums csepx- |
NPOCTPAHCTBEHHLIX FPYNN MONyYeHa M3 T-pHbIX 3asucHMmocCTeN |
KOMMOHEHT BONHOBOrO BekTopa q(T) M MHTeHCMBHOCTEN ca-'
tennuros. B auanasone 1-p 43—37 K Cywecrsyer Hecopas-|
MmepHas ¢asa ¢ q,=0,495(2) npu 40 K. Mpu 37 K npoucxoauT |
¢azosuii nepexop Gnokuposanmus (1-ro POAA) KOMMNOHEHTHI x |
npu 1/2. Bektop q pacwennsercs Ha ABE KOMMOHEHTLI, |
g M q, o6HapyxeéHsi catennurei Gonee Bbicokoro poaa’
3-, 5, /- n 9-h rapmonuk obwei BonmHsl 3apsposoi nnor-.
Hoctu. lMpu 22 K npoucxogut casossii nepexoa 1-ro popga
¢ q=1/6 (touHo copasmepHoin) u q: 5/27=1/646,, Yae:
6,=1/54. BepostHbii Kpucrannorpacguy. nyTs ans nepexo-.
Aos: C2/m11 (q. qy q:) Ans wHtepsana 43—37 K, P211 (1/2,
Qyr Qi) Hwxe 37 I? Huxe 37 K npoucxogur ¢$opmuposaHme |
NPAMOYTONbHLIX  MORYNAUMA  MCKAMKEHWS BONH  3aPAAOBON |
NNOTHOCTH. B B. A. Crynhuxkos '
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}120: 38806b High-pressure thermophysical propertics of lolidi

and liquid uranium. Boivineau, M.; Arles, L.; Vermeulen, J. M:!

Thevenin, T. (Cent. Etud. ruyeres-le—Chatel, Bruyeres-le~Chatel ,

Fr.). Physica B (Amsterdam) 1993, 190(1), 31-9 (Eng). |

The thermophys, properties of solid and liq. uranium have beea

. stpdied up to 3300 K under a 0.12 GPa static pressure by using the!

. isqbari¢c expansion expt. (IEX). The submillisecond heating dynamiz;

/}W/V/)ﬁ/ﬂ/( techniqup has been used to investigate measurements such a

v enthalpy, vol. expansion, elec. resistivity and sound velocity.

"7 __l Uranium exhibity a 2.5% vol. expansion at melting and the sound !

Lv /2 velo;i)ty in the liq. state seems to remain const. as a function of um;xi
ord.). . O P

7= 3300L | o
P< 04 #7e ©
C. A4 1999, (20 vy
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120: §7255¢ High-pressure melting temperatures of uranium:'
laser-heating experiments and theoretical calculations. Yoo, C.!
S - Akella, J.; Moriarty,.J. A. (Lawtence Livermore NatT Txb.,|
Univ. California, Livermore, CA 94551 USA). Phvs. Rev. B:
Condens. Matter 1993, 48(21), 15529-84 (Eng). ‘The melting
temps. of uranium have been measured to 45 GPa with an inert Ar

ressure medium in a diamond-anvil cell using a spatially molved‘

r~heating system. The temp. was measured with 1.4 um at the
center of laser-heating spot using reflecting optics, and the melti ‘
was visually obsd. as the material flows forming a microchannel
and/or by a shape change in the edge of the sample. Theor., thej
melting curve has also been caled. to 100 GPa in v(bcee) solid and lig.
free energies derived from generalized pseudc:fotenﬁa] theory. The
caled. melting temps. agree well with the exptl measurements. It is'
also found that the theor. melting curve obeys a Lindemann scaling
law for solid densities up to about 25.5 g/cm-3, corresponding to 100 :
GvPa in pressure. I e renc NN ottt

'7'

¢.A199%, (A0 V8
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"122: 36429y Vapor pressures of U(g) and Ce(g) over (Uu-,)Co,)C
(y = 0.10, 0.21, 0.24) determlned by Knudsen effusion mass
'lpectrometry Naik, S VenuFo al, V;; Kulkamni, S. G
Subbanna, C. S.; Sood D. D. (Fu hemu;try Division, Bhabha'
Atomic Research Centre, Bombay, 400 085 India). J. Alloys Compd.|
1994, 215, 83-9 (Eng). The vagor pressures of Ce(g) andv U over
mized uranium and cerium carbides were td. by measuring th
partial pressures of Ce(g) and U(g) specles in the temp. ran
1491-2233 K. The Ce content varied from 11 to 24 mol%. As
um les contained different quantities of non-metals such as O and
e compns. of mixed carbides belonged to different phase fields.
On the basm of vapor pressures and compn., the dependence on the|
partial pressures in different phase fields were analyzed. The partial
p pressures of Ce(g) and U(g) for different sam l})le specifications m
P A

/Z /2) A %4

given by equations. The chem. activities of U ay and Ce ace were'
* evaluated. Values of au at 2100 K for the three samples resp. are|

L 0.32, 0.29 and 0.23, whereas the values of ac, at 2100 K are 0018 1
L{,{&LC’CW “ 0.127 and 0.91. The high ac, value for 24 at.% Ce seems to mdxcate
the nresence of almost pure liq. Ce metal phase.

e.f. /Ms /xz w‘/‘ Le(2)
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/ 128:107992p Ion source chemistry during thermal ionization ]
/' mass spectrometry of U and Pu: effect of evaporation filament |

temperature. Aggarwal, S. K;; Saxena, M. K.; Shah, P. M.; Kumar, ‘|
Sanjai; Jairaman, Usha; Jain, H. C. (Fuel Chemistry Div., Bhabha ||
Atomic Res. Center, Bo?hqz, 400 085 India). NUCAR 95: Proc. Nucl.
Radiochem. Symp. 1 , 335-336 (Eng). Edited by Kulkarni, S. G.;
Manohar, S. B.; Sood, D. D. Bhabha Atomic Research Centre: Bombay,
ba[ 2, — | India. Studies were carried out for the differences in the evapn. and
L.CC ionization behavior of U and Pu. U* and UO* ions appear at lower |
0/%/5/;{/ , evapn. filament temp. compared to Pu*. The ion current of Pu* was 5 .
g to 10 times more than that of U* under conditions of their simultaneous
”W‘ﬂ . analyses. The coexistence of oxides of Pu and U on the evapn. filament ;

) appears to enhance the stability of UO~,
Wby

8
@ﬁ(’..

©
s Q0 odan) g 1999, 728 NG
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16538. Apxabara ypana Ao gasnewwd 8 4 TMa.: [[okn.]!
Ha MexpayHap. KoHd. «Ypap. BONHbI B KOHAEHCMP. BewecT- .
sax», Cankr-lerepbypr, 1994 / Anbtwynep Jl. B., BakaHosa
A. A. bBpawnuk M. W, Xyuufnn B. M., Kopmep C. B.,’
Kpynuukos K. K. Tpywun P. ®. // Xum. cdus. .— 1995
— 14 , Ne 2—3 .— C. 65—67 .— Pyc. i

MpusepeHsl faHHble MO  YAAPHOM CKUMAEMOCTU  ypaHa.
Makcumanshbie aasnenus B 4 TMa nonydeHsl B onbite npw
NOA3EMHOM SAEPHOM B3pbiBe. ] ) ' i

X, /968, v /¢
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/ 129:20141g Phase diagram of uranium at high pressures and 1

- temperatures. Yoo, Choong—Shik; Cynn, Hyunchae; Soderlind, Per !
[-9 x YOU / C YN (Physics and Space Technology Directorate, H-Division, Lawrence Liv- |
ermore National Laboratory, Livermore, CA 94551 USA). Phys. Rev. B: |

Condens. Matter Mater. Phys. 1998, 57(17), 10359—10362 (Eng), Ameri-

can Physical Society. The phase diagram of uranium has been studied

to 100 GPa by in situ diamond—anvil cell x-ray/laser—heating expts.

Z The y (bee) phase is discovered at high pressures, and the melting curve |
]Q [L" , is presented to 100 GPa. The y phase, B=113.3 GPa, is approx. 20% |

softer than the a(orthorhombic), B=135.5 GPa. The vol. change in the

/Z{ [lwﬂﬂﬂbf aly transition shows a strong pressure dependence, ranging from 6% at |

ambient pressure to less than 1% at 80 GPa. Free—energy calcns., using
Debye—Gruneisen quasiharmonic theory, show that the softer bulk
modulus of the y phase, compared to the a phase, stabilizes the y phase '
at high temps. - ]

&
LA 1990 49, WA
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131:356364 Melting-point measurements at high |
static pressures from laser heating methods:
application to uranium. Sitaud, B.; Thevenin,
Th. Commissariat a l'Energie Atomique, Centre de
Valduc Is-sur-Tille F- 21120, Fr. Int. J.

Thermophys., 20(4), 1189-1198 (English) 1999
Two exptl. approaches dealing with the detn.

of melting at high static pressures are described
and analyzed. With the sample squeezed inside a
anvil cell, high temps. up to the solid-ligqg.
transition are obtained usin Nd:YAG laser heating.
Two methods have been investigated. In the first
technique, the heating is accomplished with a
pulsed laser and the brief radiation variations (t




< 10 ms) emitted from the sample are recorded wit
high-speed IR detectors. The melting location is
defined by a plateau or changes of slope of the
signals, and the temps. are calcd. by assuming a
value of emissivity factor at the end of the
transition over the studied pressure range. The
second system employs a continuous laser and a two- -
dimensional CCD detector to measure temps. using
multispectral pyrometry. Melting is detected from
Ccriteria related either to textural change in th sample
involving interference contrast under a laser
illumination or to t specific variations of temp. and
emissivity as a function of laser power. Thermal
radiation is fitted to Planck's law with temp. and!
emissivity as free parameters. Advantages and drawbacks|
are presented from results obt on pure uranium. !




P 1

131:219382 Application of Relativistic Quantum
Chemistry to the Electroni Energy Levels of the
Uranyl Ion. zhang, 2Zhiyong; Pitzer, Russell M.

(Department of Chemistry, The Ohio State
University, Columbus, OH 43210, J. Phys. Chem. A&,
103(34), 6880-6886 (English) 1999 The ground and
excited electronic states of the uranyl ion U022+
are computed using relativistic core and spin-orbit
potentials and multirefer graphical unitary group
approach CI as implemented in the COLUMBUS suite
programs. Excitation energies, sym. stretch
vibrational frequencies, and angular momentum
coupling properties are compared to the extent
possible spectroscopic data from Cs2U002Cl4 and
CsUO02 (NO3) 3.

F: U022+ ‘ /1‘75’(7
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133:125847 Thermodynamic study of the behavior
of uranium and plutonium during thermal treatment
under reducing and oxidizing modes. Ho, Ts C.s

Kuo, T. H.; Hopper, J. R. Department of
Chemical Engineering, Lamar University’
Beaumont, TX 77710, USA, Waste Manage.

(oxford), 20(5/6), 355- 361 (English) 2000. This

study investigated the equil. compns. of uranium
and plutonium under various thermal treatment
conditions using an incineration equil. calcn.
program. The treatment conditions examd. included
temp., oxygen level (either reducing or oxidizing),
and the existence of chlorine. In a simulation, a

selected waste contg. either uranium or plutonium




was 1nput ©TOo tThe program along with the desired
treatment conditions. The program then performed
the free energy calcns. and searched for the
optimum compn. which minimizes the total system
free energy. The simulation results have indicated
that, under a-‘reducing mode, uranium tends to stay
in a solid phase as UO2(s) up to 1500 .degree.C;
however, under an oxidizing mode, it will exist as
U308(s) wup to 1100 .degree.C. As the temp.
increases, the solid-phase compds. either vaporize
or decomp. into various vapor-phase compds. Under
a reducing mode, all the preferred compds. will be
in vapor phase when the system temp. is above 1900
.degree.C; under an oxidizing mode, this temp. is
1450 .degree.C. - For plutonium, the
thermodynamically preferred solid-phase compd. is
PuO2(s) up to about 1500 .degree.C under either a
reducing or an oxidizing mode. As the temp.
increases, the compd. will vaporize mainly into its
vapor phase, i.e. Pu02(g), up to about 2000 !
.degree.C. Above this temp., the system contains
only vapor-phase compds. In addn. to equil.
compn., the effective vapor pressure and the
fraction in vapor phase for the two metals have i—*
|

also been evaluated. The existence of chlorine has
not been found to affect the simulation results
significantly. The simulation results have been
compared with those generated from the HSC program
and the results have indicated that the HSC program
contains inappropriate thermodn. data for wuranium
and plutonium simulations. I —
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133:271919 Actinide electronic structure and
atomic forces. Albers, R. - C.; Rudin, Sven P.;
Trinkle, Dallas R.; Jones, M. D. " Los Alamos
e e

National Laboratory — Los Alamos, NM 87545, USA

AIP Conf. Proc., 532(Plutonium Futures--The
Science), 412-413 (English) 2000. The
authors present band structures and energy-vol.
curves calcd. by tight-binding and LDA methods for
U«
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132: 353381f ﬁensit}; of liquid uranium and derived equation of
/stnte. TI:l_sQn_:,_E A. (Forschungszentrum Karlsruhe GmbH, 76021

Karlsruhe, Germany). Wiss. Ber. — Forschungszent. Karlsruhe 2000,
(FZKA 6387), 1-30 (Eng). The thermodn. data of liq. uranium are
,/)MW X reviewed, with special attention to the d., for which dynamic measure-

ments were carried out in 1988. The d. data are extrapolated to the crit.

3 _Poin, assuming that the Law of Rectilinear Diam. holds. This extrapola-,

M/‘M/ Wh‘/ mmwe to earlier evaluations available in the'
literature. The crit. temp. of the present work is lower than the earlier:

ests. The problems and uncertainties are discussed. In the frame of the!

present work, d. and enthalpy values on the satn. line are evaluated. In

‘ i :
/ =49 6001t spite of still existing uncertainties, these values can be recommended for
M/’ use in fast reactor accident anal. codes, e.g. SIMMER-IIL._ -

C. R 2660, 33 N6
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133:271799 The electronic structure and elastic
properties of the actinide chalcogenides
(U,Np, Pu,Am) : The puzzle of AmTe. Eachter, P.;
Filzmoser, M.; Rebizant, J. Laboratorium fur
Festkorperphysik Zurich 8093, Switz. AIP
conf. Proc., 532(Plutonium Futures--The Science),
29-31 (English)_2000. A short review with 6 refs.
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133:110572 Research on extraction mechanism of U(VI):
in nitric acid medium with N, N, N', N'-

tetrabutyladpicamide. Wang, You-shao; Sun, Guo- xin;|
Bao, Bo-rong Laiyang XgrlcuIture Coilege Laiyang ‘
|

265200, Peop. Rep. China Youkuangye, 19(1), 51-55
(Chinese) 2000. The extn. mechanism for U(VI) in

nitric acid solns. with N, N, N', N'-
tetrabutyladipicamide (TBAA) was studied. The effects:
of nitric acid concn., UO22+ concn., TBAA concn. and!
temp. on distribution coeffs. of U(VI) have been;
studied. The compn. of the complex is
UO2 (NO3)2.cntdot.TBAA. Extg. HNO3 with TBAA and reextn. |
behaviors of U(VI) from the org. phase have been
undertaken and the equil. const. and thermodynamical
functions of the extn. reaction have been calcd. The IR,
spectra of satd. ext. was also SFQQ@ﬁq- ‘ ]
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02.19-1983.24. H wu3koTeMnepaTypHas TENJOEMKOCTb U
KpMTUYECKOe MarHUTHOe N KPUCTAaJIoB tansda'-ypana.
Low-temperature specific heat and critical magn
field of ‘'anwoa'-uranium single crystals / Lashley
J. C., Lang B. E., Boerio-Goates J., Woodfield B.
F., Schmiedeshoff G. M., Gay E. C., McPhee C. C.,
Thoma D. J., Hults W. L., Cooley J. C., Hanrahan R.
J. (Jr), Smith L. // Phys. Rev. B : Third Series. -
2001. m 63, N 22. - C. 224510/1-2245 - AHrI.

[CAN—

‘aneda'-ypana B obBnactu Temmeparyp 0,5-110 u 0,1-
0,50 K cooTBeTCcTBEHHO. Pe3koe mnaneHue CONpPOTHBIE
npu Temneparype T[c]=0,78 K cCoOTBEeTCTBYET MNepexony
coenuHeHMA B CBEpxnpoBonAmee COCTOAHME, NpPU 3STOM
OTHOWeHWE _ OCTaTOUHOMN npoBOAMMOCTH K n npu




TemnepaType HUXe T(c] paBHaeTCA 115. dopmMma |
TeMnepaTypHOil 3aBUCUMOCTM  TENIOeMKOCTH nokaswsaer |
cymecTsoBaHue Tpex (asoBHX nepexonos B TOYKax 23,
42 K COOTBETCTBEHHO, KOTOpHE CBA3aHH C raneda' (1],
ranbda' (2] u 'aneda'[3 B3MN-CTPYKTYP. AHanIM3 OAaHHHX
npuBOAUT K  SHAYyeHUI0  DJIEKTPOHHO!  TEMJIOEMKOCTH
'pamma'=0,13 MIx/K{2}*Mone U HU3KOTEeMNepaTypHOTO
npenesia TemnepaTyps JleOagK. Bubn. 22.
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135:172128v Thermochemical study of uranium by ab initio| "Z@C /
quantum chemical calculations. Yan , Tianxiao; Tsushima, Satoru,[
Suzuki, Atsuyuki (Department of quantum Engineering and Systems
Science, School of Engineering, The University of Tokyo, Bunkyo, Tokyo,
Japan 113—-8656). Genshiryoku Bakkuendo Kenkyu 2001, 7(1), 75—-79
(Japan), Nippon Genshiryoku Gakkai. Ab initio Hamee Fock (HF)
theory and D. Functional theory (DFT) have been used to predict the
Gibbs free energy of formation (AG®) for U (VI) hydrolysis complexes in
view of radioactive waste repository safety. B3LYP is a better method
/, to calc. the chem. properties of the complex and large mols. The calcns.
/ lv( were performed in the presence of solvent (water) by using the dielec. :
continuum modeling PCM method as well as the revised Born model. !
The pressure parameter p = 1354atm was used to reproduce the entropy
of ions in soln. The calcd. energy demonstrates that PCM model is
better than Born model in calcg. the hydration energy. The primary
hydration shell was included in the calen. The B3LYP calcd. results
inclusive of the primary hydration shell and the PCM hydration energy
have reasonable agreement with expts. o i
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