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Thonum-copper system. Sclultz, R. J., Jr.;! i
R.:; Carlson, O. N. (Inst. es., Iowa State | )
*Univ., Ames, lowa). J. Less-Common Melals 1971, 25(2), —
175-85 (Eng). - A binary phase diagram is proposed for the |
Th-Cu system based on thcrmal microscopic, and X-ray analy-
ses. Four compds. exist, viz. ThnCu ThCus,, * ’I‘hCu, .6 and'
e - ThCus, which melt congrucntly m7 IUIa, 105Z;and 1055°, ————
—_— rcsp Five cutectic reactions were found in this system; atl
m . 30 at. % Cu and 1000°, at.51 at. % Cu and 880°, at 74 at. 9,
- Cu and 980°, at 82 at. 9%, Cu and 1020°, and at 93 at. %, Cuand |

|

i

!_ 935°. The terminal solid soly. of Th in Cu is neghglble (<0.01
| at. 9% Th). .
i
|
!
i
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210109z ‘Thermodynamics of formation of thorium-copper |
alloys. Bailey, D. M.; Smith, J. F. (Ames Lab., Ames, Iowa).
1974, 1S-M-40, 13 pp. (Eng). Avail. NTIS, From ——
Nucl. Sci. Abstr. 1975, 32(5), Abstr. No. 12038. Electromative '
force cells were used to det. the Gibbs free energies, enthalpics, ——
and entropics of formation for ThCus, ThCuss, ThCuz, and:
Th:Cu from 729 to 1219°K. Solid CaF: was used as the
¢lectrolyte.  Comparison_of the present measurements with:
earlier measurements on the most Cu-rich phase shows that the ——
free energics are reproducible by this technique to approx. 4%.1
The magnitudes of the entropies of formation were all measyred,——
as less than one cal/g-atom -degree and are therefore phys.!
rezconable. The values for the entropics of formation of ThCug
[12507-18-5] and ThCuse were pos., that of ThCuz -to be!
essentially zero, and that of ThCu [11091-80-8] to he neg. -—

" Comparison with data from other Th systems shows that pos.’

entropics of formation are atypical for binary intermotallic
phases of ‘The The free encrgics of formation of the Th-Cu’ —
phases were roughly one-half as neg. as values reported for.
7r-Cu phases at. comnarahle temns, and stoichiometrics or:‘.._
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T‘Z} LL{ .+ 84:36040m Tkermodynamics of formation of thorium-copper {__\}\
i “6—alloys. Bailey, D. M.; Smith, J. F. (Ames Lab., Iowa State ! x
e | Univ,, Ames, Iowa), Thermodyn, Nucl, Mater., Proc. Symp.,, | !
/ : 4th 1974 (Pub. 1975). 2, 335-65 (Eng). IAEA: Vienna, | ‘\k
lL Austria. Emf. cells were used to det. the Gibbs free energies, i\.\
R 2 ‘enthalpies and entropies of formation for ThCus, ThCuss, ThCuz | "V
' ) and Th:Cu at~729-1219°K. Solid CaF: was used as the !
: 7-/1// 4 éu""clcctml_\'te. Comparison of the present measurements with =
: F & carlier measurements on the most Cu-rich phase shows that the
: - - -~ --frec energies are reproducible by this technique to ~4%. The ——0-
TA‘ c magnitudes of the entropies of formation were all measured gs |
L(} 6 less than 1 cal/g-atom® and are therefore phys. reasonable. The (——
/ values for the entropies of formation of ThCus and ThCuss gre |

LA /lé‘j?[»f L v

. ’ _. .pos., that of ThCuz to be essqntinlly 0, nngi that of Th:Cu to be
A ” neg. Comparison with data from other Th systems shows thag |

pos. entropies of formation are atypical for binary intermetallic ,
phases of Th. The free energies of formation of the Th-Cy |

/ ___phases are roughly one-half as neg. as values reported for Zr-Cu -
phases at comparable temps. and stoichiometries. =
dhases at coOMPAraniy o ™
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)]376 56h 'l‘hernmd;n‘Mh%c smblluv in the | !
thorium-copper cquilibrium system. Bmlov, l) M. “tAmes
Lab., Ames, Towa). Report 1975. 1S-T-663," 45 pp. (Eng). I
Avail Dep. Nllb From Nuel. Sci. Abstr. 19: 5, 31(12), Abstr. |
No. 33876. The thermodns. of formatis 1 of the 4 intermadiate '+ ———
phases in the thorium-copper cquil. system weee evalunied from :
emfl. data obt:aned from solid state electrochem. cells with a ———
calcium fluoride electrolyte. lho free encrgies and enthalpies of

-{formation are essentially const., in units of kcal/g-atom Th, for " ——

{the: thorium- poor phase; in lhh system, a feature shdred with!
-{the Th-Fe, T

o, and Th-Ni systems.  The trend in the:
magnitude of the_enthalpv of Tormation of the thorium- poor[ :
p]msn in the Th=I'e,"Tn-Co, Th-N1, and_‘Th-Zn _systems is ini7mTT
accord with the ‘honding encrgics Tor the dn-%p valence states

for the respective transition metals (and for zine): the value for™ =" ™"
the Th-Cu system is lower, corresponding more closely to the

bonding ¢ierty of the moavvalent d1s state for copper. "~ s
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* 19713490 . The Cu-Th (copper-thorium) system. - Chakrabarti,

in, D..E.; Peterson,; D. E. (Alcoa Lab,, Alcoa Center,
i ). Bull. Alloy Phase Diagrams . 1986, 17(1), 36-43,
7§ (Eng). The esscssed phase disgram is presented. There ore

v

2 congruently melting .intermediate phases (Cua'I‘.h. Cuac’Th,
210 end CuTly), two terminal solid solns., and five ecutectic
<formations.  Neg. heals.and free energies of formation point.to

¢ compd.~forming tendencies. Crystal structures are given.
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108: 27192z Valency instability of cerium in cerium-thorium
(Ce1-xThs).  Smirnov, Yu. P.; Sovestnov, A. E.; Terekhov, G. I;
Tyunis, A. V.; Shaburov, V. A, (Inst. Yad. Fiz. im. Konstantinova,
Gntchinn, USSR).  Zh. [Lkisp. Teor, Fiz, 1987, 93(2), 692~700
(Russ).  The occupation of the 4f-shell of Ce in Cey-,Thy is
investigated by the x-ray linc shift method in a broad range of
compn,, temp, and pressure (0,06 < ¥ £ 0,95, 77 5 T 51000 K, 0
P = 13,0 kbar). During; the so-called y-a transition in Ce1-/Th: (T' 3
150 K for I’ 2 8 khar) the no. of 4f-clectrons in Ce decrenses and Co
in the a phase is in a state of intermediate valency. Tho valency
value depends on the method of inducing the y-a transition and’
decreazes on nppronch to xer == 0,27, The valency of Ce in Cei-sTh,
in the supercrit, region (x > Xer, 7" < T) 18 detd. for the firat time,
It is found that for xer Z x < 0,75, 7' = 77 K, Ce also exists in the
intermediate valency state with a valence m = 3,06 * 0,0.1 which
does not depend on the compn. For x 2 0,75, 7' ~ 300 K a new
electron transition from the Ce™ state to the intermediate valency
state is obsd. ‘The transition can be ascribed to the presence of a
new phase («°) on the phase xT-diagram for Cei-<Thy. The
reversible transition ¥ = a® at T =~ 400 K is obsd. A new
xT-diagram for Cei-«Thy is proposed. The magnitude of the
irtermediate valency of Ce in CeixTh, and its difference from the
intermediate valency of metallic Ce are explained on the basis of an
approach which takes into account the final state of the 4f-electron
on formation of the intermediate valency state. o o




