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3013 . AN ULTRASENSITIVE THERMISTOR MICRO-
CALORIMETER AND HEATS OF SOLUTION OF NEPTU-

iNIUM, URANIUM AND URANIUM TETRACHLORIDE. G.R. '

Argue E. E. Mercer, and J. W. Cobble (Purdue Univ., La-

,__<fayette ‘Ind.). - J. Phys. Chem., 65: 2041-8(Nov. 1961).

N
%

C

A sensitive solution microcalorimeter using a thermistor-

’and evaluated. The sensitivity of the instrument is 1 x 1075
with magnesium, heats of solution in 1 M HCI were meas-

,ured to £0. 2% with samples as small as s 19.51 pg. The de-
»vice was designed primarily for use in determining the

i thermodynamic functions of actinide elements and their

1 compounds._The heats of formation of U(IV) in 1 M HCI,
"0%*(aq.y and UC], (c) were redetermined and new values
are reported for Np(IV), Np(I) in 1 M HCI, and Np**(aq. )
! Ny’*(aq ). (auth)__

(‘\ ‘.ampliﬂer bridge and automatic recording was constructed
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T T T T T T T4B3230 Iloayuenne TeTpaxiaopuiia  ypaHa. ‘I'epMOXM-
7 LCé - yimueckoe mayvenme pearimn UO; + C + Cl,. Xacor a-
et 7——-—»"-1):1,_(3@1‘:) 0. «Jlonxm cmoncéd nxo, Bull. Electrotechn—-----
Lab.», 1961,725, Ne 2, 149—154, 77 (simomcK.; pe3. anri.).—

B B H3:1oskenst pe3yanTaTsol ceaegosanms p-un UOy + (z 4 -+ --
+ (y/2)C + (n/2)Cl; = UCl, + (y/2)COz + zCO, (z/2) +' .

weede (y[2) =1, n =4, 5, 6. Ha ocnoBamMII PACCUNTAMHEBIX - - -
anauemiit Acp, Al gy ASp 1 AFp  musr UCl, UCIs,

i - UClg 1 UO, (298—1405°K) paceyoTpeno pasHoBecie
sesiay UCly, UCIs 1 UClg, momyyatonprMicst npir XJIOpir-

"""""""""" -—=-=-—=-posanni. 113 coornomenms 1g K 1 1/7 caeayer, uro mpm ™~
T-pax < 1200° puicmux X:opilon olpasyercst Joupiie,

e s em ey UClye . M3 pesioMe aBTopoT T

|
76./952-4';"]“,"”" ® -
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V¥/Utt IN A NaCl —
Skiba
1961).

the temperature: Efw

| From the relationship that EQ;/U”
___l(volts) it was calculated that E}jy¢+ =—2.734 + 6/14 %

B~ Vi)~ 25—

OXIDATIO\I REDUCTION POTENTIAL OF
KCl MELT. M. V. Smirnov and O, V.
Doklady Akad. Nauk S.S.S. R 141 904-7(Dec. 1,7’
(In Russian) i
| UCly in an equimolar mixture of NaCl—-KCl was titrated ,

potentiometrically with metallic uranium at a temperature .
_.‘of 690 to 810°C against a comparison electrode of ch‘ldrine.;_
| A recording Pt or Mo electrode was used to agitate the mel

— 1 solution and to take the potential. The oxidation-reduction
potential E° uM/u** with respect to the, chlorine comparison
jelectrode potential was found to a stralght -line function of

=-1.906 + 4.83 x 10~ T volts.
—3.010 + 6.65 x 107*

10~ T (volts). The heat of formation and entropy for the

reaction U (solid) + 2 Clz (gas)

UCly (liquid) were found

—r

1967

i

I

T‘__ TR

[ Cam

T

VS 1960 16



—5341 cal/deg.-mole. The equilibrium constant for the !
reaction 3U‘* (solution) + U (solid) = 4U%* (solution) was’
- found to be: 1g K = —3.0845 + 16,690/T. Thus, uranium
trichloride in a NaCl—KCI melt is stable over this tem- j
perature range (disproportionatlon of UCl; to UCly and U |
should begin only at temperatures about 5000°C). (TTT)



. ML, S°) e
j 3 _VUW% /CL(% [@’H.7L, g°)
| ) ‘/l.l"-’ Pq‘ij’iij W):M'/ﬁ |
» 'W 0,'3@/, ~,E-Hﬁ/’b.: ’/‘I/{‘M/Zf"w’
o Wedawed Ty
N Wopan. xuauu, 19638, 8993

Chlaky S8 i Mo £ _VU, 5.




Ly (s0) (63 RPN/ KKy ng | 15¢3

DM 88 Jzamwf)H,l«f., M&S(/I%wfu‘ 0.
T)‘ﬁ' %)qu{%h amjcal /v wTvq/&og
64( WM U Compoamyfg) A/&WYOL“(,',

WN/,Q% b’t/h&? gOns) B4 > I’S’{




: : l 1963
U@q __._UA@*?%W'A 5 Lrschbwch W,
2, e _" L’ISI [1963) :

Zee Lin Wi L/’- ,,,q ML, %Scl,w’ﬂe&&réﬁ ‘Lo

W, uLv([ walho'u(L
Rederte @m_,_ac L(o u3 c

;;.,-'(lha'}a(_?_, KAQ/WZ‘C\_ U.*

W




o 1765

| Vi 3449
P@O g Pa,QCQi P2 &, 10, fo% Méﬁ,
MOz, NpOLG, MpLl, [ & f// S /”‘"‘ N
TLIDCQQ (AH/ P, AH 9 )
A r YH - pant A L[/@ g
| /) <) 9 v f/(/r/.,
» Holiwnd LU, d/
L@ na.  Xuluua, ’
_ W , /%3 (? /1// 09 93

. S
P’W,"l%}',,?‘(gl,z/y B f,@yu/ua &fpu/z

ISt rrvenc

*rm;w‘a‘

~ P11 1T A A = e




e,

s S
_—

Tin.

C.R-1965.62S B

Y6a2 ¢4,

Thermodynamic characteristics of uranium(IV) chloride in|
melts with alkali chlorides based on pliase GIRgTmMS.  Alcksan-,

der Bogacz and Wlodzimierz Trzebiatowski (Politech., Wroclaw;s

"Poland).”"Roczniki Cheni. 38(5); 720=f4T1964)(Eng). Thermo-'
dynamic properties of binary liquid UCl, melts with LiCl, NaCl, !
KCI, RbCl, and CsCl were evaluated from phase diagrams and!
heats of fusion. The following values of f.p. were found for the:
highly purified samples: UCI, 590.5°, LiC] 609.8°, NaCl 800.6°,"
KCl 771°, R %l 722°, and CsCl 648.5 = 0.2°." Cryoscopic,
examns. gave the following &yoscopic consts.:. LiCl 13.9 =
0.06, UCl, 48.3 =+ 0.26, and the heats of fusion: LiCl 4.73,:
CsCl 5.12, and UCl,.11.68 == 0.06 kcal./mole. All the systems'

1964

show large neg. deviations from an ideal soln. and also from regu-; '

lar solns., and the deviations increase in the order from LiCl to:
CsClsolns. The systems UCL-LiCl and UC!1,~-NaCl form each 1:
compd. m. congruently: Li,UCl, at 448° and Na,UCl, at 445.5°, |
the others are more complex; the existence of The following new

+10

X



compds. was proved: KU,Cly (350.2°), Rb.UCl, (676°), %81- :
U,Cly, (448°), RbUCIs (376°),  RbU:Cly (317.5°), Cs: 11{
(319.1°), and C5Uz:CIn (522.5°). ~TTe heats of fusion (cryo-:
scopic method) of the salts LisUCls, NagUCls, and Cs:UClq are |
23.5, 18.2, and 12.3 kcal./mole, resp. ctivity coeffsTand par-,
tial molar excess free energies are tabulated (for the systems with .
LiCl and NaCl—in the whole concn. range). The neg. devia-i
tions are attributed to the presence of the mentioned complex !
anions. The stability of UCly” ~ion and of the possible otherones
increases with the size of the cation. © A.Kreglewski

\



2

processing of nuclear fuels. I. The gas-phase reduction of . __ _____

‘|uranium tetrachloride to the trichloride with carbon monoxide.!

T. A.Gens and G. J. Atta (Oak Ridge Natl. Lab., Oak Ridge,! = _

*°= 7|7 " "[Tenn.).” AEC Accession No. 33530, Rept. No. ORNL-TM-829.i v

Avail. OTS, 27 pp.(1964)(Eng).: The equil. yields of solid: .

-+ === ~- - ——1UCl; from the redn. of gaseous UCl, were calcd. from free energy”

data (from the literature) as a function of temp., pressure, and the|

-+ -t - - lamts. of CO and inert gases present. The calcd. yields were tool ;

small for practical use under all conditions considered at temps.

- - - |down to 500°K., where the vapor pressure of UCl, is <10~ mm.

The redn. of gaseous UCIl, with CO to produce solid UCl, in useful

- .- |... .. .|lamts. does not appear feasible.. From' Nucl. Sci. Abstr. 18(19),t" R
; . 14497(1964). : ) TCNG

2/ % .| Thermodynamic calculations. relating to chloride volatility,

LR 196864 /2/—"_—:“ T e




x0965 8

8 B559. Tepmoaunamuueckue cpoficTsa XJaopuja ypa-
Ha (4+) B pa3GaBaeHHBIX pacTBOpax pacm/aBJeHHON IBTEK-
ruuecxofi cMecH Li_Cl—-KCl. Kisza A. Thermodynamic
properties of uranium (IV) chloridé ™ iif" diluted  fused
eutectic LiCI—KCl solutions. «Bull. Acad. polon. sci. Sér.
sci. chim.», 1964, 12, Ne 3, 177—182 (amrn.; pes: pycck.)

H3 pansmx 3. A. c. (E) raabBaHmy. 3SJeMeHTa:
l21-’1] UCl; (xy), UCly (x5), LiCI—KCl || LiCl—

Cl[Cl,LSC)(+) paccuuTaHsl TEPMOAMHAMHY. Xapak-
uctukn UCly B pacnnasnennoil ssrektnd. cmecu LiCl —
KCl. 3uauenus E BbIYHCIWINCHD N0 yp-HHIO: E=FE°'—
S RT ke
—%-—1m§—2. E pacter co Bpemenem (¢) u3-3a mpoTeka-
#usi B aaemente p-uud 3UCH, (p-p)+ U (8.)=4UCl; (p-p) (1)
flepeoro nopsjaka. M3 Kunernu. npeacTaBjieHHil O p-IHH
(1) moxuo nanucath E=A+ Bt+C ln(l-—e_'m). A pas-
HO CTaHAAapTHOMY 3HaueHmio E° sneMmenta, A=E° =E°—

PT :
—Tln'y—:, rae y, H yi—xoadp. akrusoctu UCly n

UCl, B pacnaase. E°' wmensercs JuHeiino ¢  T-poii:
E° (¢)=1,885—0,9291-10"3 (T —273). Buluuciaens Tep-

 Jor
TE

9%

[ . 5
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MonunaMmuu. Qynkumin AG, AH, AS npu T-pax 400, 450,
500, 550° aas p-uun oGpaszosanust UCl, u. Ko3d. axrus-
socti UCl,. HaGmonxaores snauntesbubie OTpHIlaTeIbHblE
OTKJIOHEHHS oT HAeaibHOCTH B mosefennn UCl;, uro
TIO-BHAUMOMY, -CBSI3aHO C 0Gpa3oBaHHeM KOMMJIEKCHOTrO
aona UClg™= B pacnuase. dtH BuiBoabI corJyacyiorcst ¢
JHTEPaTYPHLIMI JAaHHBIMH, H. Bywyesa



| | p V24
J’uo/m%// L
/Uém Q/L&O/ W
_s’x;‘L__lﬁtww_ R /.%ff/ 7
Ng(Z //5,

|
5

i — 9 Cw y-22) A



MC@ @’{C(), ’%0& yIIr 29917. /95;/
'1:109 @:oC p) - ‘ .

CuMupHOB M.B., Ckuda 0.B. _

Tp. KH-Ta daexTpOXuMuu. Ypanscxkit gui.
AH.CCCP, 1964, mum. 5,3-6 ,
Tepmoxgxamuxa péaxnmﬁ BsaAmoneﬁcTBWE
pwW -wW - Texpaxnopmna ypaHa B pacmniase

\A/Q(L— (’La' C KUCJIODOJNOM
' e@% z»/}u/

PEMer, 965, 3A22,'_" o m B




. lges

(/"/C@Lf ¢ High-temperature chemical engineering research in ‘nuclear!
: technology. Donald R. Olander, J. Camahort, and A. Paster-
AH nak. U.S. At Ericrgy Comm. UCRL 16173,24 pp.(1965)(Eng)..
The diffusion and chemical rate were investigated for the reaction| -
UCK(N.4 Cla(g) = UCl(}). The reaction is endothermic with' =
AHrcaction =_+5.4 kcal./mole and is reversible. The reaction is:
ndependent of the UCl concn. and is 1st order in U¢t. The!
kinetics of the single-drop extn..of La and Ba solute metal, be-:
tween two essentially immiscible liquid metal solvents of Mg and |
U-Cr eutectic, was studied. Droplet velocities were between |
60-70 cm./sec: and essentially independent .of the pellet size.:
Solute extn. from Mg ingot showed that the fraction of ¥Ba’

extd. was only. 959 of the fraction of WLa extd. M. J.Grieco

C.B-966 646
Wb 1
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99280e ‘Thermcdynamic properties of uranium trichloride

" . and uranium tetrachloride in solutions of melted alkali chlorides'

— on the basis of electromotive force and cryoscopic measurements. ———
-A. Kisza, A. Bogacz, and W. Trzebiatowski (Polska Akad. Nauk,

— Warsaw, Poland). Nukleonika, Suppl. 10, 229-37(1965)(Pub. |
1966)(Pol). The standard emf. of the cell U|[UCli(x;), LiCl-!

_ KCIJ||(LiCI-KCD)|Cl;, C was detd. at 400-550° and is given|
by E® = 2.8677 — 5.387 X 10™* T. The caled. thermodynarmic |

_ functions of UCl; formation in the dild. solns. of the meclted
. eutectic LiCI-KCl are AG®’ = —198,456 + 37.28 T; 45°’ =|
. —37.28; AH®' = —198,456. From-these values and standard!

“ones for pure UCl;, the excess functions were caled., 8G#, =
13,814 — 13.55 T; ASE = 13.55; AHE = 13,814. UChL in.

— the system exhibits strong pos. deviations from the ideal soln.
‘The thermodynamic properties of UCli were detd. by emf. mea-

1412® -




.

surements of the cell Pt|[UCl3(x1), UCl(x;), LiCl — KCI}||(LiCl
. =KQl)|Cl;, C (x; = molar fraction). - A special kinctic pro-
cedure was applied based on the reaction Usotia + 3UCls satt soln.
‘= 4UCI; salt sotn. (I). The reagents were. introduced -to the
"cell and emf. was plotted vs. time. The 1st order of the reaction
' (1) was assumed and then the excess functions of UCl formation
!in the system were estd. as AGE = 977 — 7.867; ASE = 4-7.86;
‘AHE = 977. The partial molar thermodynamic propertics of
i UCL in the melted LiCl and NaCl were caled. from cryoscopic
y measurements. ; A. Baranski__

'

~

. . ~
- i
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UCl,, UCLg (AH) | Vit fg?‘;
. 965
Olander D. R., uamahort J., Pasternak 4&,,
U.S. 4t. Energy Comm. UCRL—-1617;, 1905,
24po , .
ngh—temperature chenlcal englnenrvnv
research in. nuclear technology
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MQTannyprna,.I965, °25— 30
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/u/&l/ . 14 B8. VYayuuweHHbIH MCTOJ MNOJYUCHHS 'rcrp.axnopmla-{
:ypana. Rafaeloif R, Roy A. Improved method, for
¢ preparing uranium tetrachloride. «Israel Atomic Energy
. Commiss. '(Repts)», 1967, Ne 1128, 133—|134 |(anra.)

. [Mokasano, uro UCIl;_((I) yraercsa moayuuTb B (BecbMa
‘| UHCTOM COCTOSTHMM 11 C XODOIWUHM  BBIXOAOM, HCIOJB3YS.
. p-unio: UOg+ CCly—14-CO.. Tpi 5TOM JIMEIOT MECTO. KOH--
% - kypupyloutie p-uni, Takie ®ak UOz+CCli—UOLl+

 +COCly 1t 140,5Clo—>UCls. [Pa3anuis B 3aBHCHMOCTH CKO--
! pocTeil p-UHil OT T-pBl MO3BOJAIOT BLIGPATH ONTHMabHbIE:
| ycnoBis, IpH K-PHIX ofpasyercs mpenmyuiecrsento L. -
' : . P. H. HUlenoxon-

, L
T /8- 1Y
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o uc& y- ) "0 B35._ Koupepcus $TOPHIAOB B XJOPHAL, GPOMHABI i

- viiomnel, Speeclaert RPh. Conversion of fluorides into
. ;chlorides, bromides or iodides. «J. Inorg. and Nucl Chem.»,

"“‘7w'_ 7 —11967, 29, N\e 6, 1542—1544 (aur.a.) e
% .+ OmnHcano noJayyeHie raJIOreHHZOB ypana I NJYyTOHHS.
:UF,, UFg u PuFs B3aumopeiictsyior ¢ SiCls it B pesyJsbraTte
“peakuun o6pasyiorcsi‘'UCl;, UClg 11.PuCls. Onpesieniensr n3-
iMeHenns cBoGOANHbIX SHEpriil B peakilisix (—AG2s), pas-
~ 'ubte 29,7; 96,3 1 120 xxasa/soas. UF,; B3anmopeiictyer c

g ”P_l : “SiJy ¢ o6pasonanienm UJy. —AGa® oGpasosanns Ul patio

:53,4 rxaa/moao. Tloxasano, uto UFs 1 PuFe moxio mepe-
zpectt B UCls u PuClz ¢ nomowsio peakuun ¢ SiCly B roso-
:rennoit rasosoil ¢ase. Peakunus B rasosoit ¢ase nospoJser
pasic/iTL BbiCUIIC XJOPIAbLL ypana H IJYTOHIS, lMelolie

—

#i
Na3IHuNoe JlaB.Ienie_napa. E. C. Pasron

X 1968 /0. - =2
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7 (70849g/ Melting point and saturated vapor pressure of nep-
Clyy Muachloride. Choporov, D. Va.; Chudinov, E. G.|

|- (USSR).  Radiokhimiya " 5 = uss). Pure
UCI, and NpCl were prepd. from the corresponding oxides by
chlorination in the vapor of CCli at 380—400°. The light green
UCI and the dark red NpCl, were refined by sublimation at 360~
80° in vacuo. Both substances are extremely hygroscopic.;
The red bipyramids of NpCli melt at 517.5 == 2.5° as detd. in a|
tnicroscope. The satd. vapor pressure was measured by the——
Knudsen method. The obtained data may be expressed by the
formula log p = (—10,263/T) + 13.253 for the sublimation of L ——
UCI, between 375 and 475° and log p = (—9,547/7T) + 12.904
for the sublimation of NpCl: between 279 and 423°; p denotes|

(%W‘%TWE’%“&&;J T

N

__C_——/i__/%f’ /4




the pressure in mm. Hg. The sublimation heats of solid compds.
are 46.9 for UCl and 43.7 keal./mole for NpCl,, resp. The exptl.
error of p may reach 16%. The free energy of sublimation A
= AHy + AG,T log T — IT was caled. assuming AC, = —16-
cal./mole-degree. Thus, AH, = 58,100 and I = 168.2 for UCI:
and AH, = 53,156 and I = 164.1 for NpCl,, resp., were found.'
The heat of sublimation AHj in cal./mole in the series Th-U-Np
depends on the at. no. Z according to the empirical formula AH,
= 696,700 — 6,930 Z which is'valid with the accuracy of 3%..

Iygeferegees.  ~  V.Zvonar
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1969

10 B794. ¥ TinmoTnoCTs W TOBEPXHOCTHOE HATSKEHME Pac-
MJIABJEHHOr0 TETPAXJOpPHAA ypaHa. JlecsaTHHEK B. H.,

)

Huuxos W. ®., Pacnonuu C.TI. <I38, Bbicll. YUCOH..
3apeaeHnil. LIBETH. METaJJypris», 1969, Ne 5, 95—98 I

Mamepens! AOTHOCTD P H TIOBEPXH. HaTsKCHIE O ynerToro
M&G pacnaasa UCl. IsioTiiocTs B HHTEpBaE T-p OF 595 mo 800°

NPCACTABJICHT . COOTHOLICHICM: p=590—3,16-107 -t

ME& — |#0,0! 2/ca3, a mnopepxH. HaTSKEHNE —- COOTHOLICHHE:

o=116,29—63,28-10-3-£+0,01 xd2/s? rac ¢ B °Cs :
) ) 10. B. MayouoB

’
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© 25807t Thermochemical studies of thorium(1V) and ura-|
" nium(IV) chlorides. Smith, Barry Charles; Thakur, Lambodar;:

. Wassef, Marguerite A (Birkbeck Lo ',,mmaomﬁﬁ,r_
. Engl.). Indian T “Chem. 1969, 7(11), 1154-7 (Eng). The!
____standard heats of formation of cryst. Th tetrachloride and U1-———
,tetrachloride have been redetd., and the values agree well with)
___‘the values recorded in the literature. The bond energy terms—
.for the gaseous tetrachlorides are: E{Th[4]-Cl} 118.4 kcal/mole|
.[496 kJ mole~]; E{U[4]-Cl} 108.1 kcal/mole (452 kJ mole™].L——
“The standard heats of formation of the cryst. U tetrachlo-|
‘ride ' tetrakisales., JUCL 4ROH (R = Me, Et, iso-Pr), arel

—510.3 —546.8, and —587.9 kcal/mole [—2135, —2288"|
-tand —2460 kT mole~!], resp. A comparison_of the related

’

e i

@



v \

bond energy terms-and internuclear distances for Th and U
tetrachlorides in the gaseous and cryst. state reveals that thc'!
bonds are longer and stronger in ThCl as compared to UCl~
In the case of U tetrachloride tetrakisalc. complexes of McOH,‘
-EtOH, and iso-PrOH, the coordinate bonds from O appear to bei
stronger than the coordinate bonds from Cl. The strengths of{
|

O-U bonds increase along the series McOH < EtOH < iso-PrOH.| .
RCDR__i
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TepmoxHMHuecKkoe HccaeaoBaHHe XJOPHLOB

yeTHpexsaeHTHHX TOPHst W ypana. Smith B. C., Tha-;

kur Lambodar, Wassef: Margucrite A. Ther-:

 mochemical studies of thorium(IV) and uranium (1v)
_chlorides. «Indian J. Chem.», 1969, 7, Ne 11, 1154—1157 L
“(anra.) ' ;

ITo TennotaM p-penns U u Th, a takxe UCl, u ThCl,:

i
!

‘s HCl onpejeseHbl CraHfiapThble TemJ0TH 06pa30BaHus |
{UCl,(t8.) (—251,5) 1 ThCl,(tB.) (—284,5 KKQA|MOAD). ——

cax._

‘i3Mepenbl TEMIOTHl 06pa30BaHusl KPHCTAJAHY. aXAYKTOB
UCli-4BOI_-I (R=Me; Et; u30-Pr), paputie, coorB. —510,3; ——
546,88 1 — 587,97 kKkana[moap. OGcyxAaeTCsT SHCPreTHKA |
cpf3edi B KPHCTA/MHY. Il as. TETPaXJopiAax M KOMIMEK- ——

-II. Uykypos |
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ST M vm/ 15 B582., . Suranbnus oﬁpmonamm TeTpaxaopkaa ypa-
Ha. Fq«-zp';h.bonh(.‘x C.,.Pavone'D., Holley C. EJ‘““
=———-——-—= Jr_ Enthalpy of formation . of - uranium faTrachloride!
«J. Chem. Thermodyn» 1971, 3, Ne 1, 151—162 Sappm) T
S ——— —. B kaaopueTpe C'H30TEpMHY. 060.104K0it H3MCPeHb Teno- -
Thl p-penns Metadany. ypasa u UCly (18.) B 4 16 M.p-pax
YT HCl ¢ no6asxamn NaSiFe, a-Takke UOz 1 U(C-H;05)4B__ -
‘1,5 M p-pe H,SO, ¢ no6askamit Ce(SO,)s. Cymmapuas no- .
2]‘“7/ rPeIHOCTS II3MCPEHHs TemJIoT 'p-penHs oueHeHa B 0,03%)

.CyMMapHoe CoflepXaHie Metamm. npumecelt-(Fe; Mgy Niz—
Si) B'U COCTaBJSIO. 108 man. a. uemeranauy. (Og;- Ho; Nz,___
C) —275 MaH. A. TeTpaxJopna ypaHa nosyueH:s3anMopeii-
ctieM, UO2 ¢ rekcaxmaopdenosaoM. Tlo- peayabratanm X
.aHamu3a . colep)KaHHe. - OCHOBHOTO ~ 'B-Ba.  COCTaBJSLIO,
08,76 Macc.%. ocranbﬂoe—UOzCl: __OGpaseu ;- xByoKHCH.

S N €9 B—




ypaHa mo.IyueH BOCCTAHOBJCHHEM U;0g. Tounklit, cocras co-
orsercrayet G-1e UOz008. Auerar . ypaua. ToNIyueH p-Lileii
UCl, O CMecbi0 YKCYCHBIX K-Thi 1l aHTHAPHAZ; cOACPIKaHIIe,
npuvect UO2(C2Ha02) ~1%. .- OTAeNBHBIMH noJyKo.TIY,!
onBITaMH YCTaHOBJEHO, uTo npucytcrie Oz B, p-pe HCKAIKaeT,
' pe3yabTaThl. [103TOMY, p-peHile NPOBOAMIOCD -B .atMocdepe;
.Hz 1 B p-p n06apasnoch, ~0,2.2.U; a5’ packucaenus. Tloay-
yewbl cnel. TemsoThl p-pennsi:. B 4 M HCI . Uz AHL=;
=—137,5+0,5; UCl (18.), AHp=—157%05; B, 6 M HCI,
U (18,) AHa==1362210:; UCl(75) AHp=-—39,3%0,5,
yTO AaeT.CTaHiapTHle T aagpauns -UCI, (m.).(

J >

“pasuble (—243,3%0,8) U (—243,6==1,2) kxaa/[s04b, COOTB
Tlo pesyabTaTaM OnpeleieHilss Tem:oT p-peHita B  p-pax,
Hgso.w@a_é%%_(p_ﬁ_u,UCl 18.) =—244,0%=1,0 kraaf; -~
|soan ¥ ocHoBe. A (06p..ﬁ@§: 18.) =—259,3% 1,2 kKaaf,
11026 O6CyiKAeHEl BO3MONKHbIE MPIIIHLL QTS BEIHUIIHI
AHO (06p., UCl,, TB.), NOAYeLHOii apTopami, OT Jlm'epa-)
AYPHBIX. ‘ i 3 I1. M. Yyrypoe

[ ]
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. QIQOQQ Enthalpy of formation “of “uranium tetrachloride.

: Fitzgibbon, G. C.; Pavone, D.; Holley, Charles E., Jr. (Los

AtTioTSeiTTabTos Alanios, N. Mex:). J. Chénic Therno- r______

dyn. 1971, 3(1), 151-62 (Eng). The, halpy of formation of
UCl(s), has been detd. from measurements o,f the enthalpies of |
solm—of-U metal and of UCI(s) in 47 and 63f HCI contg. added

.= INa;SiFs and combined with the enthalpy of formation of aq.

. A B f HCI of corresponding concn. The necessity of making the mea-

h— surements in the absence of dissolved O is emphasized. The
v 'weighted mean of the 2 sets of measurements gives AH;° (UCly,s,
- 1998°K) = —(243.4 %= 0.7) kecal/mole. This result was com-

Iparcd with that obtained by a series of measurements including |

ithe enthalpies of soln. of UO;(s) and UCl,(s) in H:SO; solns.

These latter measurements lead to a value for the enthalpy of

{formation of UCI(s) of —(244.0 £ 1.0) kcal/mole. ~The
‘weéighted av. of the 2 detns. gives AH/°(UCL,s,298°K) = —(243.6 17—
| £.0.6). kcal/mole. ~ = RCSM |

B
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| @I_O) Tloayuenne Ge3BOJHOTO TeTpaxJopiaa ypama |
|
:‘

W3MEpCHHE ero MarHuTHOIl BocnpuumunBoctH. Yoshimu- l
raTetsuhiko Miyake Chie Imoto Shosuke.: °
Preparation of anhydrous uranium tetrachloride and mea-:

. "7‘—__‘_ surements on its magnetic susceptibility. «J. Nucl. Sci. andé

’é ' Technol.», 1971, 8, Ne 9, 498—502 .(anr.1.) ‘ ST
- A‘. Bessoauntit UCl, (I) moayuen p-useit UO, ¢ CCly ”npn'g
! 500° 11 ~10-5"3v, [lpnpejena pEeHTrEHOTpaMMa NOPOWKa I




i

(0GLEeMHOUEHTD. TeTparon. pemwerka, a=8,728, ¢=7,460 A). i
MarnniTHas BocnpuHMunBOCT I M3Mepena B T-pHoit o6aacTy |

4,2—80°K, otknoHeHne oT 3akona Kiopu-Beiicca HaGaonaer- |
cs mike 50° K. TlpeanosioxKeHo, 4TO OCHOBHOE COCTOSIHHE
I — cuuraer, a B3aHMOACIHCTBHCM HH3UICTO BO36YXKAEHHOTO
ypoBHs ¢ OcHOBHBEIM A0 ~50°K MoikHO mpeneGpeub. lauai

C£XCMa YCTAaHOBKH /IS IOJYYeHNST H BaKyyMHoOil Bo3ronkn I.;
WM. B. Huxerrom |

e s i @ .. 5




1972

+) 149620r Thermal dissociation of dichlorooxothorium as well ;
s dichlorooxouranium and dichlorodioxouranium. Knacke, O.;!

Mueller, Franz; Van Rensen, E. (Rhenisch Westfael. Tech. !

"Hochsch., Aachen, Ger.). Z. Phys. Chem. (Frankfurt am Main) |

1972, 80(1-2), 91-100 (Ger). The Knudsen effusion method | *

was used to det. the thermal dissocn. of 2 ThOCly(s) — ThO, + —

ThCl(g) and 2 UOC],(Iis/)F %Oz -\‘l- U(Y:!‘(g) 2ﬂlt :;1520—750°: log;

P atm) = —14,57 —3.27 log T 4+ 21.35; 1y ———
oy Ly 3,102/T —3.624 log T +22.25. The em.h%g—ly -3
formation and the normal entropy were caled.: ThOCI, i

=—=295.3 kcal/mole, = cal/degree mdle; UOCI,:
AH! = —259 kcal/mole, T

s = 32.7 cal/degree mole. Ifcon-,
trast UO,Cl. dissocs. with formation of U305 and U,0, and finally -
UO; and Cl,. The cor. a_rr%_p;gi_lQL}:_l‘_gas detd. by DTAas:
577°. The formation and decompn. of the oxychlorides are dis-
cussed and illustrated with phase diagrams. i
Hans L. Schlichting |

DR WL 10,

(G726, 77 Thod, ULl
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M& ;| ;LIOMSZu Cryometric studies of the system silver chloride—
___._.___\,{_ —granium  chloride. Terpilowski, Janusz; . Gawel, Wieslaw;
—_— Bogacz, Aleksander.(Akad. Med. Wroclaw, Wroclaw, Pol.).|
- - __ Rocz. Chem. 1972, 46(1), 3-8 (Pol). The phase diagram for the'

isystem AgCl-UCl( shows that AgisUCls formed in this system‘l
— melts congruently. at 407.4°. The system also forms 2 eutectics:—
‘] corresponding to compns. of 22.1 and 42.3 mole 9, UCI, with! ‘
- /.. m.ps. 363.2 and 389.0°, resp. The temp. of polymorphic-transi-|__
i tion a-UCly = B-UCl,is 554.7°. From the course of the liquidus
___ curvethe heat of fusion was found as 4.65 % 0.40 kcal/mole for

. AgCl and 835 = 0-52kcal/mole for AgaUCls. The liq. solns. of
) {‘gl} :xg(:l’-F .UCl; exhibited considerable meg. deviations from

"_l' v ',b ‘Raoult’s law.

Irena Kloczko ———

C.h- /”/?/2?2759 3 . |
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Brown David,et.al..

1973
" hem., . - AT =01 Mrayes . t
aﬁgkf J.Chem, Soc, Dalton Trans
hepra 19735, 6, 686=69I
pew\-ﬂ i
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76553p Chemxstry of uranium. VII. Thermodynamic as-

pects uranium tetrachloride complexes Du Preez, J. G. H.;

Koorts, J. (Inorg. Chem. Res. Lab., Univ. Port Elizabeth, Port
Ehzabeth S. Afr.). Imorg. Nucl. Chem. Lett. 1973, 9(1), 99-107
(Eng). The heat of soln. of UClL in acetophenone was detd. to

be 29.5 =+ kcal/mole at 25°. The enthalpies of complex forma-
tion of UCl, with hexamethylphosphoramide, dimethyl sulfoxide,’

N,N,N',N--tetramethylphenylphosphonamide, N, N- dnmethyl-
diphenylphosphinamide, N,N-dimethylacetamide, N-methyl-
acetamide, N,N,N’,N -tetramethylurea, DMF, triphenylphos-
phine oxide, and N, N N’,N’-tetraethylurea are 16. 8, 45.3, 42.8,

40.0, 39.6, 37.5, 37. 2 36.0, 35.9, and 35.4, resp. Type of bond-

ingin thcse compds is dlscussed

C.#- 197278 v /2 @

g

-

/

73



_[LP{'!/ d §; ///0 Ary A/lé’ug’z d/lf vac:-Q_}

‘{ N C@t/mé st /i[ /3 -
| aw;ox ;) Bwa%/%/ @
j. (9&3&: & Q)aj ‘o /J‘//, " g ?—'3 /W

| U383 (ot
N7/ WUW fb’/—l’ﬂ/’ L oA 0{ the. [Lafwu/ ole ﬁ/
4 cuw( uc e 19

. o.ﬁ fwma/twu c@ tedta /wc
© et Seoneddes o tet W,{Q[é&&
theinn wwu(un\ Qe e i

Q o hot3 43,118 LEACHL |

Thety; Thiry; Thiy; / Y YRIY [ty




LLC(/ i T 5

taan [ .eegyt v :
o

'.\'..SS: 1270 ’j “Linss Jl)cct"omc'rxc stud,' o. “the xm-h'\_
fcp:*icu (ormed during vaporization of Lr‘m'ux.. tot
in chlorine ana aluminum chloride. Hi ldenbr
_. Cubicciotti, D. D. (Smnfmd Res. Inst., Menlo Pa
Report 1975, UCRL-13857, 24 pp. (Eng). Avail. 2
__ Nucl. SCL. Abstr. 1973, 02(1'7) Abstr, No. 27850. \_(\hu_ h("
" heated in a "‘n))h.i(‘ olfusion. cel], and the species that vapori-
in vacuum ‘md in the presence of Cle and AICE wero investis
T by miass sk setrometry.  Invacuuny, the vapor sievies © o
UCly. ‘The obsd. vapor pressure of UCL was -'A_
= 'x"rcﬁmcrt with the literature, but the temp. coetl. was
|/, i In , U:Clio and UCl; were mc.ntlfud In »\Kl
4 — s*)ccxea UCLAICk was identified. In the preserice ¢ Ci
w AICh UClsAICls was found. Expressions 10;- s ma
d ressures of the uramu'n —contg. vapor speacies 1
n.ncuon of pressures of Cl: arnd AICl: in t‘u p

P/ _____ - UCk e P

W2 /Wé A Z )], S
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/ v . 84: 1415480 Stundard enthalpics of formation of urapi B
ZLOQ E(, 2 /Tl Jompounds. 1L’ Uranyl chloride and uranium telrn'chlon“::-2
Sl Sty oy l -fCordfunke, 15 H. Py ()uwch}qs, W.. Pring, G, (React. Cex
t / Néderland, Petten, Neth)). d. Chem. Thermodyn. 1978, X3
T 24160 (Hnp), Enthalpics of soln. of UCh in HiSOu(aq) ard b
HCHaq) (#FeCly) were mensured culurimelricully.‘f'[‘oagelhu'wgh*
L mensurements of the cnthn|qy. of soln. of ¥-UDa and UOLL:, |
i in HClug), the std. enthalpies of formution’ of UCly(s) oy ——
I U0CL(s) were derived to be =(243,8 £70.7) and -(297.2 ¢ 01“\'2
i resp. 'T'he value for U0,CL: differs considerably from' litere: .'." —
e e o b o W e
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88: 1 92¢ "T'he vaporization tnermodynamics of uranium
tetrachlovide. Singh, Ziley;  Prasad, Rajendra; Venugopal, V.
Sood, D. D, (Radiochem. Div., Bhabha At. Res. Cent., Bombay,
Indin). /. Chem. Fhermodyn, 1978, 10(2), 12934 (Eng).
apor pressures, I, of solid and liq. UCls were measured at T =
T63-862 and 868 971 K, resp., by using a transpiration technique,
The std. enthalpies of vaporization of solid and liq. UClq are
H50.69 & 036 and H1.OL £ 0.51 keal/mol, resp. The log Pvs. T

P A l/l/.) equations for both 7" ranges are presented. T'he present I’ values

are compared with literature data obtained by various methods,

A, 7GR 10
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) 13 B786. TepmonHHaMHKa Hcnapenus TeTpaxJopuiaa

ypana, Singh Ziley, Prasad Rajendra, Ve-

nugaopal V., Sood D. D. The vaporization thermody-‘

namics of uranium tetrachloride. «J. Chem. Thermodyn.»,
s 1978, 10, Ne 2, 129—134 (anra.) :

MeTon0M Tepenoca B TOTOKE Ar u3Mepennl 1aBa. mapa’

. . 1 snak. _UCly (1) B uutepsaiax —T-p 763—862 1t
/U ~4/¥ A #f 868—971 K cooTB. Pe3yabTaThl OMHCANBL YP-HIIAMI: TB. 1.
/> 5/ 1gp (am)=(10,427i0.101)—-(10412i82)/T, wWuak. [
g p(ar.\i)=(7,245:0,133)——(76491121)/7‘ 1 CcONoCTaBe- -
{bl C H3BCCTIBIMH JHT. nannpiMi. PaccunTaubl CTana. au-
ranpnui cyGanMaumi i wcnapenns TB. M xuuk. I, cocra- i
puswme  90,69+036 1 51,01+0,54 Kkan/yMoab  mpi !
20815K. ... ... A B. Kucujeacxuit .

20 7P L e 75
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- 788: 198777s Enthalpy of .formation of uranium tetra hloride.'
Suglobova, I. G.; Chirkst, D. E. (USSR). Radiokhimica olr‘.;'lg.
20(2), 211- 13 (Russ). The heats of soln. of U_and UCli in 4M : |
HCl solns. contg. NasSiFs and H2PtClg were'detd. calorimetrically, !

’
1/7/% From exptl. data, the caled. heat of formation of UClq is -2514 !

£ 1.0 keal/mol. i

Qf, 199G LL 426
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15 5839. K ponpocy 06 3HTaabnuu 06pa3oBaHHa TeT-:
paxaopuna ypana. Cyrano6osa M. T, Uupker I.3.
«Pamuoxnumius», 1978, 20, Ne 2, 211—213
HOas onpenpesnchns snutaasmii  obpasosarnst UCL (1)
nzMopennl SHTANLMIN p-pennst | ar Merasmny. vpana B 1ia- |
cpull. apronoM cMeuaniom p-pe (0,005 M N3251F5+1,5-§
" -10-¢ M H.PtClg+4 M HCI). uraasnuu p-pemns I it
: R ypana cocrasuan —45,7+03 n —145,6+08 kxaa/soas
' COOTB. Borumcacna Crauf. 3HTaabnust obGpasopamus 1 u3’
J/—/ npocThix B-B, paBuag —251,441,0. xxan/sons mpn 25°
L . OtMeueHo, UTO NPHUHHON PACXOKACHHSA B BEAHUIHAX 3H-
TanbmHi 06pasoBamis I MO (AHHLIM DPa3AHYHLIX aBTOPOS |
ABJAACTCS CNOYKIOCTL 3KCNCPHM. ONMpEJeNCHHST  SHTAIBMY |
p-peHust ypana B HCl-k-te ¢ noayuennem I, o Ges g

po-

TeKaHHus NMOCOYHLIX  OKHCJAHTEJBHBIX  IIPOLECCOB. |
: , T. M. Yyk

e —— - 2 Hyypon |

2, Yo 4
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:\-I) 13 51325. TenaoThl PacTBOPEHHS METaNJIHYECKOrO |
ypana, TETPaxJOPHAA YPAHA M FHOAMAA HENTYHHSt B BOA-

- HBIX pPAcTBOpax XJopHcToBomopoamoit kucaorsl. Thakur
"Lambodar, Ahmad Md Faiz,-Prasad Rajen-
‘ dra. Heats of solution- of uranium metal & uranium!
tetrachloride & of neptunium iodide in aqueous hydro-i
chloric acid. «Indian J. Chem.», 1978, A16, Ne 8, 661—
664 (anrm) . ’ o !
KaJopHMETPHYCCKHM - METOJIOM  H3MePeHBl  TelJsIoThHl
I'é/%z . p-pennst Merasmny. U o xpuct. UCly B 0CBAGOXKACHHBIX OT
xucnoposa Bomi. p-pax -HCI npn 298,18 K.  Temmoru.
p-pensist U B 6 m 8 M p-pax HCI, coxepxaumx 0,005 M|
Na,SiFs, paBuel c00TB. —585%5 11 —577+2 kmiK/Moup. :
Temmorst p-pennst UCly (m.) B 152, 5,6, 7, 8 t 11,6 M/
p-pax HCI pasuet coors. —227+1; 215+2; —]79+9 !
—170£0,5; —154+1; —141=%0,1 1 94*15 wxx/mony
Cpeanee 3HaueHie CTaHA. TemJIoTh _o6pasosauus UC|,

NS




y
() pasuo —10245 wax/vonb.’ L. .uitciiennsie amave-
© THSL, U3MCHCHHIT . SHTAJIBITNH, SHTPOIHH 11 OBOGOAMOIT 3He
it mpH 0Gpa3oBaMH, U‘+ag B 1 M p-pe HCl no yp-m.-
" U () +4H*+Une*t 2H: (r) . pasus’ "coo,;
© —600 kax/monb, —0,1189 kax/vonn K 1 564,6 h,l)K/\lOﬂb
Ouenenrr sHeprun THAPATAMII TIOHOB Thi+. (r) Patt (r),
Ut (r) u Np**t (r), -paBuble: cooms.'—6417," —6470,
—6460 @ —6517 KUI}K/‘\{OJIB ‘TIpenckasano 3uauewue Ten-
JoTH p-penns NpJg ('ma) B'1 M p-pe HCI paBHoe —
w309 xmx/uom;"" 1. W lwmma




P.19PGNI5

11l cxoasiTcst ‘B DBTEKTHY. TOUKE cocrasa, (Mo, 9,)
55,5 u 5,5 cooTB. ¢ T. M1 480£2° 'I/P)T40.0:‘
e ——— =~ T HTOB

75%

15 BS24. Tpo'i‘u'la-n éuc:r-e.\iz{'-CaClz;—U—(:l;—ThCl-: IOe-!
catunk B. H, Meavuuxon I0. T. ©K. 'npu;m XH-!
MuH», 1979, 52, Ne 3, 693—694 L

C noyoutbio JTA usyueHsr (ha3oBbC COOTHOL e d
crexe CaCly (I)—UCI, (11)—ThCl, (I11). T}lﬁr;xm”?ygn,
simx 1, 11 n 111 pasum 780+£2,590=2, u 786+90 cozyrﬂ.f
H3yuciio BoceMb MOMHTEPMIY. CCUCHHIT cucremw, IIpege =
Jelia AlarpaMMa MJaBKOCTH CHCTeMBI, K-pas onlocmc;m}};

npoctomy sTekTird. THRY. TloAs KpucTanamsawny 1, 1y y
,
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- aAD UMDIU. &asia seew 5
s ng 156607j Enthulpy “of formation of uranium tetrachloride.
Belg.). Radiokhimiya 1980, 22(4),

Fuger, J. Brown, D.
I ‘(pll and lit. deta for the heat of formntmn of
i

617- 1‘) “uhs)
4#, . wranium tetrachloride  [10026- -10-5] crystals were anulyu\j

“The value of -101
alﬁe‘a ue 0' : 88:!: ‘25 hJ/mol is recommended as the best

ey

01950, 93,V 16
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1B771. K Bonpocy 06 suraasnun o6pasoBanns yerp-:
pexxJaopucroro ypana. ®yxe IO x., Bpayu JI. «Pa-:
anoxumus», 1980, 22, Ne 4, 617—619

[ToATBepKAETCST NOCTOBEPHOCT palee HCTIONTb30BaHHO
Beanynasl - AH® (06p., UCI,, TB.) =—1018,8+25 kIx/,
H /Mo, ocnonanﬁoé Ha H3YYCHHH  TEDMOXHM. WnKmop
d Bkmovamouux UO.. PekomenaoBanuoe B paGore Cyro6o. .
soit M. T. u Yupkcra M. E. («Pammoxmmuss, 1978, 20

211) smavenne —1051,9+4,2 xJ{x/Momb, OCHOBaHoe

TOJBKO Ha H3YYEHHH D-peHus MeTaamHy. U u g, ucl

He YKAALLIBACTCS B CHCTEMY NPHHATHX NAaHHBIX fng an‘-'

Tanbnufi 06pasoBaHHA Ap. POACTBEHHBIX YPaHOBEIX cogpy.

H €ro HeTOYHOCTb NPeloNPeNeNeTC  BOIMOWkmoR
AYHOCTBIO o%egeuu P-IUIH D-PEHHST MeTammyy

Y ——
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L‘ 0 94: 212834 Ileat of formatio
.5 A{cply to comments. o a, LG irkst, D, I3, (USSR).
Radiokhimiya 1980, (5), 779-81 (Russ). Differ {

for the heat of formation of UCI are discuss
_with these values and tho

(+4) -
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45859. K monpocy o6 sntaasnuu o6pasosannsi” Tetpa- |
xnopipa ypana. CyrnoGosa M. T., YUupker . 3.
«Paanoxmyisis, 1980, 22, Ne 5, 779—781 o |

Hecmorpé Ha Bospawcenns  Jx. ®yxe u I Bpayna'!
(«PaioxiMiA») loggaxii, Ne "4, 617), mnomrBepiaaeTes
NIPHEMJICMOCTh ' PaHce figennoro - snavennss AH (o6p., !
UCly, 1B., 298,15 K)=—1051 &Il:/MOB. A.-C, Tyaeit .



2 | Immeret 43273 ) 1987

bargs< I, Lyowtre 7,

J Lnsg - opd Nieed - Chem,
1031, 45, W11, 9649 ~ 652

8 pp.
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24 B878. 3utaabnii  0o6pPa3oBaHHA  reKCaraaHAHbIX'
komniaekcos ypaua (I11). Aypos H, A, Uupker JI. 9.
«Pannoxumus», 1983,.25, Ne 4, 468—473 -

C noMOWBIO KaJopHMETpa C H30TepMHY. 060JOYKOIl H3-i
MepeHEl SHTaMbMHH pP-peHHs YPaHCOAEPKAIHX 3JbNACONH-!
tor B p-pe 4'M HCI4+0,005 M Na,SiFs+10-¢ M H,PtCls.!
Buiuncsiens! cTaHA. sHTasbnHi oOpasoBaHus npu 298,15 K
13 GHHApPHBIX TaJHA0B (i N3 37eMEHTOB M ra3. Gpoma).
(xkLx/monp): —23,0+2,2 (—2184,444,0) nns KoNaUClg:
—25,1+0,9 (—2174,7+3,4) naa Rb,NaUCls; —26,5+1,0'
(—2199,6+3,5) mas Cs;NaUClg; —24,1£1,0 (—1967,1:%|
+3,6) nns KoNaUBrg; —47,241,3 (—2014,2+3,7) nas!
Cs:NaUBres. Ha ocnose paccMOTpeHHSt ONLITOB 110 p-peliuio
GTOPHIAOB H TETPaxJopHIa YpaHa NpPelJIOKeHO HOBOE 3Ha-
yenne AH(°(UCly, k) =1034,6+3,0 xx/moab. CooTB. 3TOM
BEJHYHHE MEepecYHTaHbl 3HTaJbNHH O0pa30BaHHA —877 2+
+3,3 aan UCl; (x) w —748,3%x3,4 xIlxk/monp ans UBrs!
(k) u3 anementon H Bry (r). Ouenensl  SHTAJNbNHH KpPH-.

(G, waN @) ity [s83),



CTaJIHY. PCLUETOK i SHEeprHi cBs3eil. Buiumcienn 3nauens
SHTaJIbMHIT 00pasoBanua —852+£60 mns  UCIE~ (r) u
—T744£60 xx/moab mnst UBrgd= (r). O6cy:xnena craGu-
JIH3aUHs reKCarajHAubIX KOMIUIEKCOB ypaHa. Pesiome

Wl ), Ubi (2

/62 “a
186,
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WeN, 0 i?i
The C/lwmm,@ £ htm oAy na md ek
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kab 3. The aecloniolt hediden.

Vigme » hbenh ¢Cioned, Momic
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10 E302! cnnoemkoct, UCl, npu Hu3kux Temnepaty-|

pax. Low temperature specific treat of UCl. Midge H,,

Zolnierek Z. «J. Less-Common Metals», 1983, 91,!

Ne 1, L1—L4 (anurr.) !

Hccaenosaune Tennoemxkocr UCl B untepsase T-p 2—

30 K noxaszano OTCYTCTBIe aHOMaJHi, CBA3AHHHMX C Mary. |

mepexonamu. T-pa [Je6Gas okasamach Omi3koit x 221 K,

. 11ab/II0a10TCA BKJIAAB, O6ycaosaennue addexrom HMlorki,
CBSI3aHHBIE '€ CHHIVICT-CHHIVIET-AYONETHHM  pacllenieniey

/0 ) KPHCTAJWIHY. IIOJSL C BHEPreTHY. paccrosHuaMm Ay=80 K j!
A;=130 K. IToayyennble pe3yJabTaThl COMNOCTABJISIOTCA ¢

JNaHHBIMH HEfiTPOHOrpapHYECKHX H MAaCHHTHBIX PE30HAHCHBIX'

MeTOJ0B._ _B. E. 3uiosres

@
90 /983, /8, m /O
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C.A./6%3,

| lw- 16672 ) /953

99: 28877 Low-fomporatute. spoclflc heat of uranfum tetrgo:
chloridé, - Mudge, H.; .- Zolnlerek; Z. (Int. Lab. High Magn, Fields
Low Teip, 53-5%0 Wroclaw, Pol). :J. Less~Common Mot 1983,
81(1), L1-L4 (Eng).. For uramum tetrachlor[du 10026-10-5] in the "
2-30 K temp. rc;,wn, a mark e anomalr W03 0 nd. for tho Cp(T),
dependonce (where .Cp st heat capacity. and T temp.), {'1
dugendence is a proxd by a Debye function with § = 221 K, 'I‘

ottky effect xs atiributed to a sin, ﬁlg&-ﬂlnggct-doublet crygg, 1eld
2 =130 K '

scheme with energy sepns. Ay = 80 an

O
L, nY
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1 B53178. Coenuuenue UCly: onpenenenue BbICOKOTeM-
NepaTypHLIX ()a30BLIX NEPSXON0B M3 H3MepeHHii 9MeKTpPo-
NPOBOAHOCTH. H_KANOPUMETPHYECKHX n3mepennit. UCI, com.’
pound: determination of high temperature phase transj.:
tions from electrical conductivity and calorimetric mea..
surements. Fouque Y, Bros J. P, Gaune-
Escard M, Wisniowski M, Bogacz A. «Ber.!
Bunsenges. Lhys. Chem.», 1985, 89, Ne 7, 777—779.
aura.

( C HC))MOU.IMO H3MepeHHIT aJekTponposoanoct (3I1), ATA
H MHKPOKAJIOPHMETPHI H3yuenbl (asoBbic Mepexomm (1),
B UCl (I). O6pasust I Guin moayuenn p-umeiy U0, ¢
CCl; npu 723K ¢ nocsenyioineii ouncrkoit I cybmuMauuef,
Anamus cocraa I cootserctByer ¢-ne UClyg910,00. Yera.:
nosJeno, uto I nperepnesaetr ®IT mike T. ma. I npy 828—,
848 K (uamepenne 3I1), 822K (OTA) u 82143 K (kazo- !
pmw‘rpuu._u:zmcicmm).”'l’,_nn. I 865+:2K__ (mamnue mo!

X /986,19, v/




o), 858+10K (ATA) u 861+3K (kasopuMeTpHY. HaH-
HHE).  DuTagbnus  maasjenusi- 1 cocrasaser 40,8+
=1 k[lx/Monb 1 sutponus naasaennst — 47 kIx/Monb- K.
cim e s e — L T THHTOB



Vi % O 22158, X695 1948

2 E705. OGHapyxeHue BHICOKOTEMNEPATYPHDBIX $azosrix
nepexonos B _UCIl; no anekTpHyeckum i KaJlIopHMeTpHye-
ckiM u3mepeniim. UCl; compound: Determination  of |
high temperature phase transitions from electrical con-
ductivity and calorimetric measurements, Fouque Y,
Bros J. P, Gaunc-Escard M, Wisniowskj M
Bogacz A. «Ber. Bunsenges. Phys. Chem.», 1985, gg°
Ne 7, 777—779 (anra.) S

ITo AaHHBIM KOMIJICKCHBIX tcenenopaunii . UCH, mperep.
neBacT (asoBulif Nmepexoi HIKe T-pHl IV BOAH3N 821 |

C H3MEHEHHCM SHIANBINH =~ 3,8  K/I7K/MOJb, nasachye

COC/IHHCHHSI TPOHCXOAHT npH 865 - K u CONPOBOK Aaercy

m) A ) uaMenenuem sutanabnuy 40,8 x[lx/Monp  u Sll‘rpomx?l
(55, 4 Hts
25,4 /0E%

47 xIx/moab-K. Buba. 25. . Anamuy
cﬁ. V7 _/-ig’ i




1985

103: 113635z Uranium tetrachloride compound: determination’
of high temperature phase transitions from electrical conductivity!
and calorimetric measurements. Fouque, Y.; Bros, J. P
Gaune-Escard, M.;  Wisniowski, M.;" Bogacz, A. (Lab. Bigs*
Thermophys. Fluides, Univ. Provence, 13397 Marseille, Fr.).  Ber.
Bunsen-Ges. Phys. Chem. 1985, 89(7), 777-9 (Eng). The values of
408 £1 kJ/mol for the enthalpy of fusion and 47 kd/mol. K for the

entropy of fusion are proposed. o B »

O
C A 1985 103 p1y.
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¢ 103: 77008m Thermochemistry of urunium compounds. XV.
Calorimetric measurements on uranium tetrachloride, dichlo=,
rodioxouranium and difluorodioxouranium, nnd the standard
molar enthalpy of formation at 298.15 K of uranium tetrachloride.’
O'Hare, P. A. G. (Chem. Technol. Div., Argonne Natl. Lab.,
Argonne, 1L 60439 USA). J. Chem. Thermodyn. 1985, 17(7) ;
611-22 (Eng). The std. molar heat of formation of UCly at "98 15K
= was detd. on the basis of calorimetric measurements of its heat of
oxidn. by XeOs(aq). Soln.-calorimetric measurements yielded the
std. molar heat of formation at 298.15 K of UO:Cl: based on earlier

e results for UOoFee o =
df'//b ) - o

R ‘o (77 )

0N 1985 103, /\//0
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911 E853. CTpyKTYypHBIii nepexon, npe}uuecmyloumii
naasaennio UCl,. Structural transitions in UCI, anticipa-|
ting melting. Bros J. P., Gaune-Escard M., Szczepa-l
niak W, Bogacz A, Hewat A. W. «Acta crystallogr.,|
1987, B43, Ne. 2, 113—116 ,(anra.) :

Meroaom LATA B UCl, o6HapyXeH CTPYKTYpHHIi <baso-f
BHI mepexoa npH T-pe 821 K, 6aH3Koil K Touke N1aB7e-,
nust 861 K. Hccnenosanue CTPYKTYPH METOLOM AH(pak-,
IUHH HEeHTPOHOB Ha MOpOWIKe NpPH T-pax 5, 298 u 849 K,!

noxkasano, yro UCl, coxpaHseTr Terpar. ciHMMeTpHio 14,/

Jamd BO Bcem HHTepBaJe T-p BMJOTb 0 NJAaBNEHHs, g2

té’ ($a30BHIl Nepexoi CBOAHTCA K H3MCHGHHIO XapakTepa Apy.|
/ JKeHHsl KBaguMONeKyJAspHHX KoMmmiekcoB UCl,. 3tu koy-
TIJIeKCcH, HMelowde (OpMy CHIBHO YIVIOWIGHHBX Tempa-|

a1poB, Bhiwe 821 K cosepwaior koonepaTiBHHe 3artop-
MOXKeHHBle BpallleHHs BOKPYr Tempar. ocH. Buba, 20, ° |

‘7&" /G8F /5~ /'/' g
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) 2152018, Crpykryphnii nepexon UCIl, BGan3f Ttem-

neparypn naasaenns. Structural transitions in UCl, an-

ticipating melting. Bros J. P, Gaune-Escard M,
Szczepaniak W., Bogacz A, Hewat A. W. «Acta crystal-,

logr.», 1987, B43, Ne 2, 113—116 (anra.) i

C npuMeHenHeM MeTO/I0B HefiTpoHorpaduit (yTouHeHHe

crpyktypw npn 5, 298 1 849 K 1o R 0,0556, 0,0545

0,1082 coots.) u AHdepeHuanbHOro SHTAJbNHIHOrO aua-|

anza usyden UCl, (I). Ycranosnen ¢da3oBHit nepexox npu'

821 K s6ansm 1. M. (861 K), cymmapHasi Tensora nepe-!|

g xona n naapienns 44,6 xIx/moab. Terparon. (d. rp.
J4Jamd, a 8,3531, ¢ 7,6982 A) 1 npu 295 K xapaxtep-|

A/@ 3yercss MOJCJbIO CTPYKTYpH, onxcaHuoil  panee (Tay-
Zé'?._ ’Llor J. C. Wilson P. W,, «Acta cryst.», 1973, B 29, 1949).|
) TTpu 849 K naGaionaercst ysennuenne c/a ot 0,90 (295 K);
0 0,92 c omHOBpeMEHHHM  YBeaHueHHeM 4 KOHTakTos:

U—Cl or 2,87 no 2,95 A npu coxpanenur 4 Goaee Ko-

porkux (2,63 A). Ilpu T-pax pbuue 821 K nabamonaercy

ycHJeHile BpallleH s CIUTIOWEHHBX UCl,-TeTpasapos Bokpyr

‘)\/‘ /gg% ﬁ/ A/OZ/O/HA.. S A M. B Bapq’_onoye‘ei
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106: 166612h Structural transitions in uranium tetrachloride: -
anticipating melting. Bros, J. P.; Gaune-Escurd, M.; Szczepaniak, i
W.; Bogacz, A; Hewat, A. W. (Lab. Dyn. Thermo vhys. Fluidcs"
Univ. Provence, 13397 Marseille, Fr.). Acta Crystal}ugr., Sect. B:,
Struct. Sci. 1987, B43(2), 113-16 (Eng). A structural transition in |
UCly was found by differential enthalpic anal. at ~821 K, just below
the m.p. of 861 K. Refinements of the I4i/amd structure (a
8.3531(3) and ¢ 7.6982(5) A) by neutron powder profile anal, at 5,
298, and 849 K (R = 5.56, 5.45, 10.82%, resp.) indicate that thé‘

almost flat UCly tetruhedra commence hindered rotation before:
f;é‘ '),) moving off_the crystal lattice at the m.p. i

R — J

C. A 1987, 196 ndo.
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12 53056. Tasosas ¢asa Haj ABYXKOMMOHEHTHON CH-'
cremoit UCL—PF,. Maakeposa M. II, Asuxa-
nsi A. C, CesactbsinoB B. T., IOapames &., Topropa-!
ki B. M. «Bricokouncr. pemectBa», 1987, Ne 1, 99—102:

Addy3nonnsM Metonom Kuylcena ¢ Macc-CrneKTpaJtbHHM,
aHaNH30M MPOAYKTOB HCNApeHHs! HCCJeNOBAaH mpolecc cy6-
aumaunn UCly (I) u rasosas ¢asa Haj IBYXKOMMOHEHT-'
noit cucremoit I—UF; (II) B nurepBane T-p 550—670 u
550—1045 K coors. Ycranosiewo, uto 1 cyGmiMupyer,
KOHTPY3HTHO. 3aBHCHMOCTb AaBJ. Hachul. mapa I or T-pum,
onncwiBaercs  yp-nuem Ig P (ITa) =—10 380+285/T 4~
+11,64+0,16. ITo 2-My 3aKony TepMOAHHAaMHKH pacCyHTa-
na AsuwwH (I, cr, 298,15) =209,6+5,0 kxIx/Moab. B na-:

/7 / A coiml. napetyiaa—ensyemoit I—I1 npucyrcrByror Monexynuf
) / 1,/ UCLF, UCLF,, UCIF;, n II. Haiitehn HHAHBHAyalbHHe:
@ M(R'(:Tnex'rpbl MOJIEKYJT XJ0p(TOPHAOB ypaHa H paccunTa..

L

b _BEJHUHHBI Mapl. Ta3oBLIX KOMMOHEHTOB. ABTOpedepar

X A
X' /ﬁ/g/?/ _Z\!i/ N /(Q.
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107: 47008b Gas phase over the two-component uranium(lV)
chloridc-uranium(lV) fluoride system. Malkerova, . P, Alikhanyan
A. S.; Sevast'yanov, V. G.; Yuldashev, F.; Gnrgoruki, V. L. (Inst
Obshch. Neorg. Khim. im. Kurnakova, Moscow, USSR). Vysokochist, |
Veshchestva 1987, (1), 99-102 (Russ). Mass spectrometry wag used
to study vapor formation processes and to det. vapor compns. ang
component partial pressures in the UCLi-UF system. Sublimation of
UCls was studied at 550-670 K. The least squares value for the ay,:
heat of sublimation is 198.7 + 5.4 kd/mol.

|
'
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//[/é[ 7 16 B3039. 3nranenus o6pa3oBaHHs OGHEAPHBIX XJOPH-

nos ypana. Cyrano6osa M. I, Uupxer . 3. «Pamm-
xumus», 1987, 29, Ne 2, 137—145

Iposenenst namepenns Tenaor p-peuns_UCl (1) B me-.
JIOUHOKAapGOHATHOM . p-pe TepekHCH BOAOPOAa. B-Bo cpas-:
neuns UF,. TlpoananusipoBaHbl JIHT. AaHHble NO Ka.OpH-!
MeTpHH p-peiiHs (TOPHAOB YpaHa C  HCMOJIb3OBAHHEM -B
Kay-e B-Ba cpashenns I. C yueroM Gosblueit HajexHOCTH
A¢H GTOpHAOB ypana, MOJyuYCHHBIX B MOCJTELHHC TOAL Me-
TOZOM (TOpHOIl KaJOPHMETDHH, OINpejeJelio CpeaHcB3Be-
wennoe  3uauenne  A/H(1, s, 298,15 K)=—,—1029,7;1:'.
+3,7 k[x/Monb. C HCMOIL3OBAHHEM  3TOI BCJHYHHEL W

J/%)L) COOTB. JHT. AaHHBIX, rAe I HCMO/b30Ba/iCA B Kau-Be B-Ba .
cpasuenns, npn 298,15 K suiuncrenst suadennst AcH (UCI,
5) =—872,3+4,0 u AH(UCl5,5) =—1054,0=4,5 x[x/
/moab. C HCMONb30BaHHEM JIHT. MAacc-CMeKTPOMEeTpPHY. HaH-
HHX paccuntansl Asunf (298,15 K) UC13 u UCls coots.
33612 u 137£16 x[lx/mMoJb. _ A C. Tyaeit,

X-/98% 19 n16
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19 63030. Aasnenne napos UCIl, The vapour pressure
of UCl, /Cordfunke E. H. P., Konings" R. J. M. //). Chem.
Thermodyn .—1991 .—23 ,Ne 12 .—C. 1121—1124 —AHra.
: Mpu T1-pax 699—842 K 71paHcnupau. meTtopom’ MIMepeHo
AaBA. napa TB. YeTLIPEXXNOPMCTOro ypaHa. Pesynbratel ua-
mepeHuit  onuceisatotcs  yp-Huem IgP  (Ma)= —(10084%.
+175)/T+(14,878£0,227). Pacuer no TpeTbemy:- 3aKOHY
paer ana sutansnum cybnumauum UCK npu 298,15 K anwa-

. uenne 201,3+0,3 k[x/mons. Ha ocHose aHanuia umero-

WMXCS B NMT. AAHHBIX C Y4eTOM paHee NpPOBeAGHHbIX (-

/}d j (PY3HOHHBIX M3MEpPEeHMA ANS SHTanbnuu cy6humaumun  UCI,
pekomenposaHo  3Hauenne Ayt (298,15K) = 200,7*’

*+2,0 kfw/mons. - * B. ®. baibys'

X« 1993, N /19
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" 115: 142774x The eatropies and probable svmmetries of the'
gaseous thorium and uranium tetrahalides. Hildenbrand, D. L.;
Lau. K. H.; Brittein, R. D. (SRI Int., Menlo Park, CA 94025 USA).
J. Chem. Phys. 1931, 94(12, Pt. 2), 8270-5 (Eng). The sublimation
entropies of the thorium and uranium tetrahalides (except Ul have
been evaluated from torsion—effusion vapor pressure measurements
and the results have been analyzed for compatibility with the
spectroscopic and mol. consts. of the gaseous mois. New effusion
pressure measurements are repcrted here for UCly, UBry, and Thl..
For UF4, UCL, and ThF4, where thermal data are available for tae
solid pRases, the exptientropies of geseous UF¢ and UCl( are
incompatible with regular tetrnhedral symmezries, while that of ThFy
is in close accord with a Te structure. A comparison of the entrcoiea
of sublimation shows that ThCly most likely has T4 symmetry, while
UBr:, ThBr4, and Thls probably do not; less-reliable tota! entrony,
data for the species are in full accord with these conclusions. The
fesults are discussed in terms of- structural information in the‘
iterature. ) s g s i
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24 B3023. IuTpONMS ‘M BEPOSITHBIE CHMMETPHH ra3o-|
ofpasnpix TeTparaaupoB Topus M ypana. The entropies|
and probable symmetries of the gaseous thorium and ura-!
nium tetrahalides / Hildenbrand D. L., Lau K. H., Brit-:
tain R. D. / J. Chem. Phys.— 1991.— 94, Ne 12, Pt2.—:
C. 8270—8275.— Amura.

Top3nonno-ahpy3HOHHLIM  MCTOAOM B HHTEpBajax T-p
588—674, 579—693 1 620—730 K naMepeHsl aaBJ. cyGau-
mauun UCl,, UBry u Thly coors.  Hdas cyGanMaumuy ..
MX,(s)=MX,(g) 3navenna AS°;k, AH°700x H AM°g!

; ‘cocTaBi cooTB. 1o 2-My 3akony: UCly 194,1 Hx/Moas-K, -

/ A j 194,8 u 205,4 kdx/monp; UBry 194,6; 187,9 u 198,7; Thl,'
/ 202,9; 204,2 u 214,6. PesyabTaThl COMOCTABJCHBL C JIHT. |
SKCMCPHM. AAHHLIMH H OGOOLIEHL! C JAaHHBIMH N0 AsuptS H:

A= /7\ S°(s) ap. terparaangos U u Th. Buunciaens 3HaucHHs

/_{_l @ S°(g) Hu3 COOTB. 3KCMEpPHM. AAHHLIX H CTATHCTHY. METOMOM

s anst Ta-MoJieK. cimMmeTpuH. [oayuennbie  3naycnusi  npw:
COOTB-IHX T-pax coctaBuan _ aas ThFy 1100 K 4782 u~

X. /991, v 2Y Ube 1%



475 I /monb-K; ThCl, 700 K 4768 u 476; ThBrs 700 K
5358 u 520; Thl; 700 K 571+8 u 552; UF, 1100 K’
5042 u 487; UCIs 700 K 502+2 u 488; UBry 700 K
5478 u 538. Cjelan BLIBOJI, YTO HAyaJbHble WICHLI AKTH-:
uupos ThFy 1 ThCl; nosnocTbio cOOTBETCTBYIOT peryJisipHoit|
TeTpasapHy. xondurypaunu. B 1o ke ppems ThBry, Thly,
UF;, UCly 1 UBr4 oTseualor cTpykTypam ¢ Gosice HH3KON'
CHMMeTpHCIi, CPeaH K-pLIX HanGOMce BepOATHA CHMMETpHs
hekaxennoro Tetpasapa Cpe. . A. C. Tyaeit

/PAX.
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"1 H29. OHTPONMH M BO3MOXKHbIE CHMMETPHH raszoolpas-’

‘HBIX TeTparajoreHnpon Topus u ypaHa, The entropies and;

-probable symmetries of the gaseous thorium and uranium

‘tetrahalides / Hildenbrand D. L., Lau K. H. Britta-

in R. D. /[ J. Chem. Phys.— 1991— 94, Ne 12 Pt 2—‘
C. 8270—8275.— Anra. i -

Ha ocHoBaHnn TOpcHOHHO-3¢}Y3HONHBIX us\:epemm B
raszonoit ¢ase AJA TeTparaJoreHHaoB TOpHA H ypana (Kpo-
me UJy) ompenmeneHbl 3HaueHHst SHTPONHH  CYGJAHMaLHH.,

Tlonyyennvle pe3ysnbTaTsl OOCYXKAAIOTCA B CBA3M € HX

COOTBETCTBHEM C CYLIECTBYIOLUIHMI CMNEKTPOCKONHY. 3 MoJe-
KyJASpHBIMH KOHCTaHTaMH [/ 3THX MOJEKYJ B ra3oBoif,
¢daze. Oas UCl,, UBry u ThJ npuenenst HoBble n3mepe-|
HHS naBnen'szT_cJ}TGnumauxm—ﬁ—énannaa nauupix giast UFy,
UCIly n ThFs, nas KOTOPBIX H3BeCTHBI TEPMHY. mapaMeTphl
B_TBepAoii _(a3e, HailleHo, YTO 3KCMEPHM. 3HAUEHIsT 3HTPO-.




T B ra3oBoii (ase AN MEPBEIX ABYX MOJEKYJ He COMMIA-
CYIOTCSl C peryJIfipHOil TeTpasapuu. CHMMeTpHeil, Torla Kak
AL TIOCJCIHEIT MOJIEKY/IBI HMEETCS XOpollee COOTBETCTBHE:
¢ Tq-cTpykTypoil. ComocrasJchiie pesay/bTaToB H3Mepenuit;
SHTPOMHH CYOMHMAauUNH NOKa3bIBACT, YTO ThCl;  umeer
Ta-cummerpiio, a UBry, ThBry u Thl,, noxoxe, HeT. OTMme-:
YCHO, UTO H3BecTHble AAHNBIE O TIOJNHO SHTPOIHH HcCTe-,
AYEMbIX B-B HaXOAATCH B XOPOIIEM COrJIAacHi C MOJyueH-.
_HpIMH BBiBogamu._bBuGa. 34, .

N
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Gawel, /{/g}/

uc
{/ C)i 127: 254273n Regularities of phase equilibria in the binary! .
uranium tetfachloride systems and their thermodynamic inter-:
pretation. Gawel, Wieslaw (Department &I Inorganic Chemistry,
~-University ofM'e’dTE‘ine, Szewska 38, 50-139 Wroclaw, Pol.). J. Nucl.
‘Mater. 1997, 247, 301-303 (Eng), Elsevier. The author's phase and
‘thermodn. studies on the binary salt systems with common anion have
N (. shown that there is a quant. relation between the phase diagram type
Lua’@dﬂ»’\ and the ionic potentials of component cations of the system. The rzl;:,\-

! B :tion may be clearly presented using the binary uranium tetrachloride

C B/). )(\AU/)MDQ‘UH systems MCI,—UCI, as an example. When all the systems, whose phase!
y diagrams are known, are listed in sequence of decreasing values of the!
Q_\ 9 ionic potentials ratio of both component cations, a certain regularity may '
be obsd.: the phase diagram types change suddenly at some precise |

values of the ratio. Considering the thermodn. characteristics of the liq.:

phases of some of the systems, one can observe that the dependence of
the excess partial molar Gibbs energy of a component (and molar Gibhs
‘energy ol soln. as well) on the cation potentials ratio, is linear within .
the limits of the group of systems of any definite type._ .

CA/79E 154, v S



