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\;1”«_15?}‘,_~z'r1r3_x, REPt . (Ahf)

Brewer L.

Acta metallurg., . 1067, N.3, 553

" A most- strlklng conflermatlon of the Engel
r metalllc correlation ".
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7rRu, ZrRh, ZrPd - [ppvII 3sTTi—
(kferiera. TR PA R, )
ﬂang F.E.,

J.Appl. Phys.,1967 38 02, 822—V

" Eguiatomic binary compounds of Zr with

transition elements Ru,Rh and Pd." .
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. |~<08666z~<Thermodynamic stability of certain intermetallic,___
compounds made from transition elements. Wengert, Paul R.:
(Lawrence Radiat. Lab., Univ. of California, Berf’eley, Calif.)..
U.S. At. Energy Comm. 1969, UCRL-18727, 118 pp. (Eng).:
Avail. Dep.; CFSTI. From Nucl. Sci. Abstr. 1969, 23(15),:
30050. The Zr compounds of Re, Ru, Os, Rh, Ir, Pd, Pt, Ag,i
and Au were studied. Limits and est. of the Gibbs free energy|
of formation of these compds. are detd. by observing high temp.;—
reactions of C and ZrC with the above elements and with their|
Zr compounds. ZrRh, Zrlr;, ZrPd;, and ZrPt; exist in equil.—
with C and ZrC and have AF° < —11.5 kcal.7g.-atom of compd.:
caled. at 298°K. C and ZrC exist in equil. with the Ru (0.75 at. !

% Zr), Os (50.06 at. % Zr), Ag (liq., 0.05 at. 9% Zr), and Auj
(lig., 9.5 == 3.5 at. % Zr) phases at 1500°C. The AF,° (ZrRus),
is caled. from the equil. data to be —13.6 =% 0.9 *kcal./g.-atom ——
at 1500°C. and AF;° (ZrAu,) is calcd. to be —7.93 = 0.35 keal./,

(9)
—
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_g.-atom at 1000°C. . The activity coeffs. of Zr (yz:) in the limit
of 09 Zr are calcd. from the 3-phase equil. "No ternary compds.|
~were observed for the above systems. In the case of the C-Zr-Re!
system, a molar ratio of Zr to Re of 19.0 to 81.0 was found in the:
hexagonal close packed 'Re phase in the presence of C and ZrC, |
indicating that this phase extended into the ternary system;:
“therefore, no thermiodynamic information could be determined!
by this method for the Zr-Re binary system. . The lattice param-|
cters of the expanded hexagonal close packed Re phase are: ¢ =|
2.7810 = 0.0004, ¢ = 4.4590 == 0.0008 A. Miscellaneous pro'p-[f
erties of the binary alloys are given. Reactions of carbides,;
borides, and nitrides with transition elements reported by other!
‘authors are reviewed. Limits on AF,° of the following compds.|
are caled. at 298°K.: ZrRh;, ZrIR,, HfRh;, Hflr;, Thir;, ThRhy, i
ThAus, NbPt;, Nblr;, NbRessx, TaPts, Ulrs, URh;, UsIrCs,|
‘U;RhC;, and UAu;, The Engel and Brewer concepts of crystal |
structure and Bonding are included. TCNG__
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Ql‘%‘).DThermodynamics of ZrPt; (zirconium-platinum inter- —————-——
metallic). Carbonara, Robert S.; Blue, Gary D. (Battelle Mem. '
Inst., Columbus, Ohio). High Iemp. Sci. 1971, 3(3), 225-30 !
(Eng). The high temp: mass spectrometric technique has been |
applied to the detn. of activitics of components in reaction sys- |
tems contg. Pt and ZrPt; during studies directed toward quant. '
confirmation of the Brewer-Engel theory and its prediction of :
some extremely stable intermetallic compds. formed by certain , ™ —
transition metals. ZrPt;in a beryllia Knudsen cell was studied at .
1800-2600°K. Pt(g) was readily observable, but Zr activity e g
values were detd. from ZrO(g), Be(g), and known propertics of :
BeO(s). Activities and partial molar heats of vaporization of —. ——— -
the component metals give free energy and heat of formationi
values in accord with Brewer’s predictions and lend support to|
N I
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@Bhe QSZZ&J:! Magnetic study of a reversible phase transition in ! / /

o CoZ?F:6H.0, . Co;—xZn,SiF,.6H.0, and Co;-xZn,F,5HF.6H,0. -

_.Dutta-Roy, S. K.; Ghosh, B.; Kar, Supratik- (Dep. Phys., e

Indian Inst. Teéchnol., Kharagpur, India). 7. Phys. Chem. |

Solids 1971, 32(4), 857-65 (Eng). Magnetic anisotropy of Co-
ZrF;.GHzO, .Co._,Zn,SiI"..GHzO, and Co;-,Zn,F,.SHF.GH;O :

was examd. at 90-300°K. These salts showed phase transition -
characteristics. The L?F“mﬁ“m T, ~ 246 = 2°K in Co- !

ZrF¢.6H;O is comparable to that obsd. in CoSiFe.6H.O mad ___ . _._

= COF7.5HF.6H:0. In Co1-.Zn.SiFe.6H,0 and Co,_Zn.Fi.- |

SHF.6H.0 the transition temp. T. moves toward low temp. as

-~ :L-"thc Zn concn. x in the crystal increases, and the crit. concn, |

xc at which phase transition disappears depends on the nature |

of the parent lattice. The interpretation shows that the low- T .
. temp.- magnetic anisotropy data of concd. salt are consistent :

——————-Wwith a structural model which assumes that there are 2 inequiv.:

sites of Co?* in the unit cell. Furthermore, the diln. expt. re-,

solved the apparent discrepancy between the low-temp. x-ray:
and ESR data of CoSiFs.6H0. - RCKH
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,t L28275 m) Polythermal sections of ZrFe,TiFe: and ZrCo,-m

i _TiCo; systems. Pet’kov, V. V.; Kocherzhins’kii, Yu. O.;|

r' Markiv, V. Ya. (Inst. Metaloﬁz ., Kiev, "USSR)."Dopov.:
2 Akad."Nauk Ukr. RSR, Ser. A 1971, 33(10) 9424 (Ukrain).'
-The phase diagrams for the pscudobmary systems ZrFerTiFe;-

! and ZrCorTiCo; were plotted on the basis DTA, ‘x-ray, and.

* -microstructural anal. data for Zr-Ti-Fe and Zr-Ti-Co alloys.

i " after annealing in vacuum at 900° for 200 hr and quenching in:
—r——f———- -water. ZrFe;, ZrCo;, and TiCo; melt at 1640 £ 10, 1565 =+ 10,

U | and 1235 £ 10°, resp. TiFe,;, 1435 =+ 10°, has ahomogeneous '

&l ~region in the range 32-5 atom % Ti. At 900° ZrFe; and TiFe,'
g ¢ dissolves 8atom %, Ti and 16 atom 9, of Zr, resp. Interactions

v _in ZrCosTiCo, system result in the formation of a continuous'
‘%ﬁ_ series gf solidsolns, - -~ Frantisek Cejnar

gty
MJW—

—rp”%f“z@e g

e ———




&ols | - d

N ~ | T117917q “Phase diagram of the zirconium-osmium system
: 2“(, O - __inthe 50-100 at. % osmium region. Eremenko, V..N.;-Shtepa,|
2

T Tkl .&5;:41_%‘ . L. (Inst. Probl."Matenialoznavstva, Kiev,
+ USSR). Dopov. Akad. Nauk Ukr. RSR, Ser. B 1972, 34(1),|
-50-2 (Ukrain). By x-ray and microstructural analyses of the—— -
i system Zr-Os, contg. 50-100 at.%, Os, the existence of the|
- eutectic compds. ZrOs; with lattice parameters @ 5.20 and ¢ = [—————
. 8.53 A and ZrOs of the CsCl-type structure (@ = 3.26 A) is!
- . --disclosed. ZrOs; melting congruently at 2660° has a tapering -
/ . ‘ region of homogeneity between 62.5-67 at. % Os at 2300° and '
] ’T\ . 1 ...66.67 at. % Os at 1700°. ZrOs melts incongruently.at 2040°. 1
" ZrOs; forms with Os solid solns. with m.p. 2440°, ‘A complete |
.. .phase dia. of the Zr-Os system is given.  Frantisek Cejnar L

e R N ... — -
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e o 1972
' 117327p Nuclear vy-resonance study of the effect of hydrogen'
, on the electronic structure of iron atoms in the Laves phase of .______
- ZrFe;. Rudnev, 1. I1.; Bykov, V. N.; Shcherbak, V. I. (Fiz.‘l -
Energ. Inst., Moscow, USSR). Fiz. Metal. Metalloved. 1972,!
34(4), 856-8 (Russ). The Moessbauer effect of $’Fe in ZrFe;i =~~~

and ZrFe;Ho; was studied. The Laves ZrFe;-phase bad a cubic k
_| . lattice of the MgCu, type and behaved as a ferromagnetic whose

Curie point, T, was ~630°K. The neutron-diffraction anal. of |

ZrFeiHo 3 showed that H was localized in tetrahedral voids and | - --
~ was surrounded by 3 atoms of Fe and 1 atom of Zr. " The Moess- :

bauer spectra were composed: of 6 absorption peaks. The | _
, distances between these max. were practically independent of the |
" H concn. The effective magnetic field in ZrFe;, was 198 kOe .
in agreement with published data, whereas, in the case of Zr- '
Fe;Ho s it was ~201 kOe. The absence of important changes in .
H,;, after hydrogenation indicated the concn. stability of con- -
duction electrons and the const. d. of d-electrons. The isomer
shifts were —0.18 and —~0.19 mm/sec for ZrFe; and ZrFe,H, ,,
resp. The isomer shift stability confirmed the absence of elec- .
tronic-structure changes on introducing H into the ZrFe, lattice. |
This H either occupied the 4d- and 5s-orbitals of Zr or preserved |
its charge closetozero. ___ - D. Jovanovic )
. ,1 BE T - = — et
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1




LoPh, p% Meselfer 1973
.W.a{.\fl/owz,ba, o 7350
P uCu :’
4€7) o el o to00°k .
3-Fcemm. 1573, b&m, Mf
,,ﬂ /ﬁf{’ Tewey?. /W/éﬁ .Z/wedfj
' Za—efé,z_ erp 59 -66




_Z—-———A(/ P;[“— (ZrPd)/zirconium/zirconium-silver (ZrAg) partial phase!
OV, UL M. V,; V. K.

Sokolova, I. G.; Pyatnitskii, V. N.; Sokolovskaya, E. M.

2Pl
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“T129918¢ Physxéochemlcal study of the zirconium-palladium|

diagram. Loboda, T. P.; Raevskaya, ; Kovaikina, V. K,;

(USSR). Strukt. Faz, Fazovye Prevrashch. Diagr. Sostoyaniyc :

Met. Sist. 1974, 147-9 (Russ). Edited by Ivanov, O. S;
Alckseeya, Z. M. "Nauka": Moscow, USSR. Interactions in the
ternary Zr-Pd-Ag system and in the binary subsystems were

P
i

b
b

studied exptl. The alloys studied (overall 28 compns.) were !

prepd. in an arc furnace in a purified He atm. and analyzed as !

cast or annealed specimens (at 550-750° for 12 hr, at.850-500° |

~ for 24 hr, and at 200-300° for 48 hr). The partial phase diagram |

of annealed alloys of the ZrPd-Zr-ZrAg system was constructed.
Two intermetallic compg_gﬁﬂ(m. 1085°, of tetragonal MoSi:
type) and ZrPd (m. 1600°, of cubic CsCl type) are formed by

interaction of Zr with Pd. Zr forms 2 compds. with Ag by i

_peritectic reactions, AgZrp at 1170° and AgZr at 1135°. ZrPd
and ZrAg interaCE with each other and form a region of 2-phase

" equil. so_that the_section studied is quasibinary in the solid

hase. The compds. Zr2Ag and ZrzPd form a continuous series
of solid solns.___ J. J. Linek
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1322932 Relation between normal state propertics and T¢
for some ZroX compounds. [isk, Z; Viswanathan, R.; Webb, G,
W. {Inst Pure Appl. Phys. Sci., Univ. California, La Jolla, Calif.).

Solid State Commun. 1974, 15(11-12), 1797-9 (Eng). The region
7-tlt of the neg. curvature of the normal state resistivity curve of the

AT J— | isoclectronic compds. Zr2X (X = Rh Ir, Co, and Ni) shifts to high-—————-

Y or temps. as the superconducting transition temp. decreases.
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129923a  Phasc diagram of the platmum—zn‘comum
. svetem. Savitskii, E. M.; Polyakova, V. P.; Voronova, L. L
1 ('SSR).  Strukt. Faz, Fazov)e Prevrashch. Dza i) Sostoyamya
Met. Sist. 1974, 164-6 (Russ). Edited by Ivanov, O. S.;
Alckseeva, Z. M. "Nauka": Moscow, USSR. The interactions of
Pt with Zr were studied at <50 at.% Zr by measuring m.ps., !
h.'arecs, and microhardness and by microstructural and x-ray
nhase anal. A wide region of solid solns. based on Pt and only 2

‘\1 sown chemi. compds., °PtaZr and PtZr, were found. A peritectic

point occurs at 1780 & 10°, and a eutectic point, between PtaZr ...

and PtZr at 1855 £ 25° and 45 at.% Zr. The max. soly. of Zr in .
Ptis ~11 at.%; the alloys with 6 at.% Zr are malleagleL
inek
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A 67559¢ Mecasurement of the enthalpics of formation of L — ..

zirconium-platinum (ZrPt3) and hafnium-platinum (H{Pta) |

.. —~by fluorine bomb calorimetry. Srikrishnan, V.; Ficalora, P. J. - - -’
(Dep. Chem. Eng. Mater. Sci., Syracuse Univ.,, Syracuse, N. |

Y.). Met. Trans.- 1974, 5(6), 1471-5 (Eng). The enthalpies of ---------
formation of ZrPts and HfPts were detd. by F-combustion
H{ __.'calorimetry. The results, -30.8 £ 2.0 and -33.0 + 2.5 kcal/g-atom, : - .-

Z't pij_ A 777

{resp., support the predictions of the Engel-Brewer correlation of !
:metals and alloys: The unusually large heats of formation are :
lconsidered to be caused by a transfer of d electrons in a typical :
Lewis acid-base reaction. : N. L. Shepard
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0 J*bf-:- ..

system. Moiseev,
(Inst. Fiz.,, Kiev,

1163-7 (Russ).
as-quenched, an

D. P

USSR). Fiz. Met. Metalloved. 1975, 39(6),
supercond. was examd.|of as-cast,.
d annealed Zr-Ir alloys contg. 10, 20, 25, 30,

The

i saviUel AU wvasspeme bha bw demeos oo o—D emeuesase

Semenova, E. L; Uvarova, S. K.

-e-emmemmss=-== 333 37,5, 50, 66.6, and 75 at. % Ir at 1.85-8.0°K. No

supercond.

= —"7"'&—'- -——1.85°K, whereas th

——————————— ——Matthias et al. (1961). For Zrlr Ty ~ 2.1°K; upon annealing at

'('( e "-subscquently change
found are explained
the 700-1000° range. Th

B4

. be
' .

Zrlra w

1400 and 1700° t
by qucnchini from
conditioned

he tem

1400°.

phenomena could be detected for Zrlra down to
p. of the supercond. transition 7% of
s ~4.03°K, in agreement with the value found by B.T.

he alloy lost its supercond., which was restored

Hence the supercond. of ZrIr may be

y the existence of a high-temp. modification. Zralr

was characterized by 2 transition temps. (Ts ~ 2.75 and 7.35°K);
after annealing only the 2

behavior w
As-cast Zr-10 at. % Ir ha

established bec

P

on

ause o

nd transition was preserved. A similar

as obsd. for Zr-20 at. % Ir and Zr-25 at. % Ir.
d only. 1 superconductive transition (7.
~ 5.5°K), but the ézenernl-shape of the transition curve was

annealing at 1000°. The peculiarities

in terms of phase transitions occurring over

¢ nature of these transitions could not
f the nonexistence of the| Zr-Ir state
] o o i

1976

56571m  Superconductivity in the zirconi_um-irididm .
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) 85: 167363n Phasc diagram of the zirconium-osmium system.

Eremenko, V. N.; Semenaya, o 1.; ohtiepa, T. D. (Inst. Prohl.

Materialoznavstva, Kievy iJSSR). Dopov. Akad. Nauk Ukr.
RSR, Ser. A: Fiz.-Maj, ech. Nauki 1976, (7), 661-5 "
(Ukrain). The binary Zr-Qs system was studied at 0-50 at. %
0s hy metallog., x-ray,.apd TA methods. , Intermediate phases.
7:0s and ZruQse mell:incangruently ap 2040 and 1350°.  The;
soly. of Os in A-%r at the eptectic temp. 12707 is ~14 at. % and:

in «-Zr <} a} % at'H00°%, * The phasd dlingram of the Zr-Os
_system Is'given aver tho'whale copen.papge, | % Pac]
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87: 12440¢ An investigation of high temperature thermo=,
dynamic properties in the platinum-zirconium and plati=|
num-hafnium systems. Meschter, P. J.; Worrell, W. 1.. (Dep.
Metall. Mater. Sci., Univ. Pennsylvania, Philadelphia, Pa.).|
Metall. Trans., A 1977, BA(3), 503-9 (Eng). High-temp.|
thermodn. properties of Pt-Zr ailoys contg. 2 to 25 at. % Zr and
Pt-Hf allovs contg. 20 to 25 at. % Hf were measured from 1100
to 1400 K by a galvanic cell technique using a thoria-based
electrolyte. Activities of Zr and Hf show large neg. deviations |
from Raoult's law; at 1300 K anc 23 at. ‘% Zr or Hf, for instance, !
az = 6.5 X 1016 and aur = 7.9 X 1017, Correlation of emf.’
results with x-ray phase data enables calen. of std. free energies
of formation of the intermediate compds. ZrPts_ ZrPta and !
HiPts. At 1300 K AGA(ZrPts) = -92,680; AG(ZrPty) = ~91,740; |
and AGA(HIPE) =_-97.350 cal/mol. __The_high_stabilities_of!

& x

O 1977

PLg7s




phases in the Pt-Ti, Pt Zr, and Pt-Hf systems verify the,
predictions of the Engel-Brewer correlation. ‘i'he large neg.\
entropies of formation of Til'ta, ZrPts, and HfPts are discussed.!
Applications including side reactions in fuel cells and thermocouple,

systems are mentioned. . --

| .



Zu
Z¢ Y5

V 93: 192970f erconium~iridium‘phln dl?anm. ' Eremenko,

V. N.; Semenova, E, L.;. Shtepa, T, D. . (Kiev, USSR). I:..

Akad. Nauk SSSR, Met. 1980, (5), 23741 - (Russ). The Ir-Zr .

phase diagram at 600-2400°, was ‘constructed from metallog,,

oy thermal anal., and x-ray phase anal, data..: Solidus temps.: werp

ke I / v detd. by the Pirani-Alterthum method, The s{:tem containg -
/ V274 ZL solid solns. and intermediate phases based on.Zry » Zralr, Zrglry, .
/ Zalr, 7rlrs, and Zrlrs. . The phases Zrlr anq Zrlrs congruently m,

* at 2050 -and 2280°, - resp. e other phases form by. peritectic.

reaction at -1305, 1340, 1730, and 2085°, resp.. A polymorphic -

tronsition of Zrlr occurs at 920-950°. A eutectoid transition of

B-Zr based solid solns, occurs at 776°,. . . L RO

CHX. LI 7 e
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94: 91376y High-temperature trermoaynamic activities of
zirconium in nlatinum alloys determirced by nitrogen-nitride
equilibriums. Goodman, D. A. (Lawrence Berkeley Lab., Univ,
California, Berkeley, CA USA). Report 1980, LBL-10633, &2
pp. (Eng). Avail. INIS; NTIS. From INIS Atomindex 1930,
11(21), Abstr. No. 557957. A high—temp. Ne-nitride equil. app
was constructed for the study of Zr-Pt alloy thermodn. to 230¢°,
Careful attention was paid to.the problems of diffusion-limited
reaction and ternary-phase formation. The activity of Zr and
the free enerpy. of formation of ZrsPtu were detd. at 1985°,
These results are in accord with the VB theory of Engle and
Brewer, and confirm their prediction of an unusual interaction in

__these alloys. S 2




798p

2 if " O4: 2127Sc High-temperature thermodynamic activitics of :
f/l d@é/ zirconium in platinum alloys determined by nitrogen-nitride )
' cquilibrium. Goodman, D. A. (Lawrence Berkeley Lab., Univ. :
California, Berkeley, CA USA). Report 1980, LBL-10633, 82 '
pp. (Eng). Avail,’ NTIS. From Energy Res. Abstr, 1980, 5(19), !
.-\5)5(:'. No. 30889, A high-temp. nitrogen-nitride cquil. app. was
constructed for the study of alloy thermodn. to 2300°, The Zr-Pt
alloys were studicd by means of the reaction 9ZrN + 1Pt —»
ZraPtiy + 9/2 Na. Careful attention was paid to the problems of
diffusion-limited reaction and ternary phase formation. The:
A ﬁ activity and free energy values were detd. at 1985° as 2.4 x 10!
and -16.6 keal/g-atom., resp.  These results are in agreement '
with the valence bond theory developed bfr Engel and Brewer; ;
this confirm their prediction of an unusual interaction of these .

Atlovs. - - S
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1980
piljo ZIL;-O

SR AR 53 SO e K e
\/93 15"»9(6g Ultrasonic nbsorptxon in the superconducting
amorphous metal palladium zirconium (PdZr). * Weiss, G.;
Arnold, W.; Guentherodt, H. J. (Max-Planck-Inst. Festkoerper=
forsch., D-7000 Stuttgart, 80 Fed. Rep. Ger.). Phonon Scattering
Condens. Matter, [Proc. Int. Corlz{y 3rd 1979 (Pub. 1980),
73-6 (Eng) Edited by Maris, Humphrey J. Plenum: New °
+York, N. Y. The propagation of longitudinal 740-MHz waves in
an amorphous PdaoZr70 superconductor was measured at 0.4-70 '
K. The ultrasonic attenuation shows a shallow max. at ~20 K,
7;% followed by a steady decrease, with decreasing temp. down to ~3
K. From this temp., the absorption remains almost const. down
to ~1.5 K, and in particular there is no change at the
qupcrconductmg transition temp. (Tc'= 2.62 K). - Between 1.5 .
o and 0.4 K, the attenuation decreased markedly. The’ obsd,
nttcmmtxon is interpreted on the basis of a relaxational
contribution arising from a strain modulutnon and a subsequent
_relaxation of energy levels.
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96: 169732h" An accurate determination of the excess low'
temporaturo hent capacity of a superconducting metallic’
glass. Garacho, Py Johnson, W, L. (Lab. Phys. Solides, 91405
QOrsny, Fr.). Solid State Commun, 1981, 39(2), 403<6  (Ing).
Tho 8p. hoat of an amorphous supurconductor BhZes (Te = 4.3

K) was measured at 0.35-10 K with an applied magnetic field of
75 kG. The high field suppresses supercond. and allows accurate
detn. of the phonon (8T3) term for the lowest temps. studied.
Subtraction of the normal electronic sp. heat (y7) and phonon
terms reveals a well-defined excess linear heat capacity at low
temp. This excess term is attributed to -localized lattice
excitations by using the 2-level tunneling defect model of
Phillips. . . E e @ o SEpEET

c.A /98%, 96 N0
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> 95: 68920s Transition metal alloy heats of formation from |
i p\,’é photocmission data. Oelhafen, P. (Inst. Phys., Univ. Basel, !
VL ™9 RE-i056 Basel, Switz). J. Phys. F. 1981, - 11(2), LAI-L4S
(Eng). A method is described for estg. transition metal alloy '
’ keats of formation (AH) fram valence-band and core-electron
binding-energy photoemission data. It is assumed that (i) AH is |
detd. T;:y the d-band properties_of the alloy, (if) the core
electrons do not contribute to AH, (iii) the d-band .centroid |
position shifts on alloying may be detd. from UPS valence-band '
spectra, and (iv) the charge transfer on alloying may be !
neglected. The method is applied to PtaiZrss, Ag20Sces, PdasZres
A JC hasZris, CusaZreo, Pda«Tics, and_Cu«Tico_alloys™ with spﬂ't_J‘
bands for which accurate photoemission data are available. The
alloy heats of formation, deduced from photoemission data, agree :
ith caled. and directly measured values of AH, “

A /‘98//.-‘2-57 V& /M/' /Ej/%@?//[ﬂ
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" 100: 145980n High temperature heat capacity of zirconium-=
rhodium (Zr;sRh:s) superconducting system in amorphous,!
metastable, and stable crystal state. Panova, G. Kh.; Chernop'lekov,
N. A.; Shikov, A. A;; Fogorassy, B.; Kemen, T.; Cziraki, A. (Inst.
At. Energ., Moscow, USSR). Report 1982, IAE-3610/10, 9 pp.!
(Russ). Avail. INIS. From INIS Atomindex 1983, 14(24), Abstr. No.’
805535. The heat capacity of the Zr;sRhas [51844-72-5] superconducting
compd. in amorphous, metastable and stable crystal states at 100-700
K was measured by using a differential scanning calorimeter. ‘The d.
of electron states at the Fermi level increases during the process of
j amorphous state formation, but a phonon spectrum, as a whole,
becomes more rigid and an anharmonicity becomes stronger. The
crit. transition temp. increase during the process of amorphous state
formation is mainly assocd. with the increase of electron d. of states
at the Fermi level.

. A-/98Y, 100, ~ /8
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/98Y

;éoz //% f 100: 109397u Diffusion propefiies and phase transitions of
palladium hydride)

the metallic giass amorphous zirconium ]

(Zr2PdH,). Bowman, R. C., Jr.; Cantrell, J. S.; Attalla, A.; Ftter,i
D. E; Craft, B. D Wagner, J. 1, Johnson, W, L. (Monsanto Res. |
Corp.=Mound, Miumiaburg, OH 45312 USA), J. Non-Cryst. Solids!
1984, 01-62(1), 649-64 (Eng). NMR measuroients were made tq!
deduce H diffusion parameters in a-2r,PdHj.. Non-Archenlus temp,’
dependence as well as enhanced H mobility was found for u -Zr;PdHy g’
in contrast to the Arrhenius behavior in 2 cryst. Zr;PdH2 0 phases,
Differential scanning calorimetry and x-ray diffraction indicate that

]— both the initial a-Zr.Pd alloy and the amorphous hydride undergo
irreversible transformations at elevated temps Although a-! 3

A 3 . gh a-Zr,Pd

orms the cryst. intermetallic, a-Zr:PdHzs can ge te ei st

Z‘z,é’) Zr:PdH, or ZtH,_ a3 the major decompn. producfjﬁr_éj ?lth?r,ﬁ?.s,t;
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.1 E285 Hcc'.nenonaﬂﬂe dentoﬁ¢'rlorof
. Cniaasa Z Hme&rmurbru H.,, Measenes B.A.,
- dp yHJIeB E . «Metpo.a1. obecned, Tennodus, Hceael.
-TIpH HH3K. 'rewmepaTypax» M., 1984, 42—46 !
Ten0onpoBOAHOCTD o6pa3ua a\topqmoro crnJjaBa AraRh
B Bi/E JeHTH TOMIHOM 50 MKM If UWIHPHHOi 2 MM Hccaeno-:
BaJMHCb B HHTEepBale T-p 2—20 K. Tlpumenennstit Mertoa’
ABYX HarpeBaTeleil I ABYX TePMOMETPOB NO3BOJHI 3JKCMe-
v PHMEHTAJblIO ONPEACAHTb TENJOBble MOTEPH MO MOXBOMSIIHM
. nposoaaM. Pasnocth T-p H3Mepssiach B TeMNepaTypHoil
/)Wﬂ/[,/,{ﬁ% WKaJe OAHOTO H3 TEPMOMETPOB. YCTAaHOBJEHO, YTO  NpH.
T-pax Bhlllec T-Phl CBEPXNPOBOIALIEro rnepexola Ko3@.!
TENJIONPOBOAHOCTH XOPOWO OMHCHIBACTCS CTenenoil d-uiit
c nokasateaeM crtemenu 0,8. s ] Pe3;o\;e

C](é/fgg(//@;ﬁ///
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10 B3025. TenJ0eMKOCTp HEKPHCTAMIHYECKHX MCTaJJIH-!
4eCKHX rHAPUAOB NpH HH3KHX TeMmnepartypax, Low tempe-
rature specific heat of non-crystalline metallic hydrides.:
Samwer K, Tebbe J. «J. Less—Common Metalss,
1984, 103, Ne 1: Int. Symp. Prop. and Appl. Metal Hyd-.
rides 1V, Eilat, Apr. 9—13, 1984, 92 (amuru.) !

TennoeMkocTy Cp HEKPHCT, ruapnaos ZrsRh—H, (1) us-'
MepeHa TIpH HH3KHx T-pax (He ykasauer), [ moayyep'
HaBOJOPOXKHBaHHCM CmIaBa mpH ¢<200°, npH K-poft aHp-'
(Gy3Hs MET. aTOMOB HE MPOHCXOAHT I 06pa3yeTcs HEeKPHCT.'
¢asa. M3 Cp-paHHHIX BBIYHCJEHH IVIOTHOCTH COCTOSHHIT:

BOau3n ypoBhig Pepmi. u Op. Hag H/M ~15 0p BaBoe’
0 Boie, yey pua amopgnoro ZrsRh (I1). IlnorthocTp co-'
croauijr I B 4 pasa nuxe, uem gas I, [Moayuennwe pan-:
/ Hble MOTYT GbiTp HCMONb30BaHp st OUEHKI napaMeTpos.

nepexona MeETaMI—H30JMATOP npH OOJAbUIHY KOHU-Hsgx H
B CnjaBax. _ ©_JI. A. Pe3unukuit,

X /985 /9,410
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22 B2017. Zr,Ir ¢ TETPAroHaJbHOA CTPYKTYpPOil THNA
a-V3S. Zrilr wnih fetragonal a-V3S structure, Cenzu-
al K, Parthé E, «Acta crystallogr.», 1985, C41, No 6
820—823 (anra.)

OcymecTsnen cuutes m PeHTreHorpaduy. HceaegoBanne

?

(R 0,060) Zr3Ir (I). Ycranosnen CT a-V3S, xapaktepumii

aas NisP, FesP, TisP n HfsAs. Mapamerpu TETParoH,

pewerkn: a 10,788, ¢ 5,662 A, p (pwu.) 9,39, Z 8, ¢. rp.

I42m, AtoMm MeTaanos B CTPYKTYpE pacnosaramorcsi mno
BCPLUHHAM TETPAasApHY. 3BE3N (TETPA’APH c LOMOJIHHT,
aToMaMi Hall KaXAOif IPaHbl0), yNaKOBaHHMMH KOJOHKa.

-MH, BHTAHYTHIMH BIOJIb OCH ¢ (Zr—Ir 2,739—3,481, Zr—Zr

2,904—3,598 A). Otmeueno, uto B caysae I CT a-V,S
BMEPBHE DCANH3YeTCA IV COGAMHEHHS, COCTOAIEro p3
2 NCpexomHBIX 3MleMentToB, _ C. B. CoGousena.

X. /985, 19 NIZ,.
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4 B3025. Tena0eMKOCTb CTeKI006pasHbiXx MeTalaude-

.CKHX THAPHAOB NpPH HH3KHX TeMmepaTypax. Kai K,

Suzuki K, Gachneidner K. A. «Huxon KuHHA30KY

rakkait Kajixe, Bull. Jap. Inst. Metals», 1985, amp., cretly

siomep, 4, 150 (anm.; pes. amra). ] ;

TennoeMKOCTb CTeka1000pasHbiX ruapuaos PdoasZrossDay

npu x=0—0,8 H3MepeHa B HHuTeppaJe 1,2—10 'K Ha

ONBITHBIX AAHHBIX BBIYHCJICH . KO3(. 3JEKTPOHHOI Temmoem-

), KOCTH 4, K-phlif JIHIE/HO YMEHbIIAETCS C YBEJHYCHHCM X
or 0 no 04. T-pa [HeGaa -Op=210 K mpu x=0 i

/’ ) 320 K npu x=0,4. IIpu Gosece BEICOKHX KOHU-HSX D ©Op
yMmeHblUaIoTCs.  UHCJACHHBlE 3HAUeHHs y He NpHBEACHBL.

VlccnenoBanie BHIMOJHCHO € L@Jbi0 BHIACHEHHS BAHAHHS

OKpyZienHsi aToMOB D Ha SMeKTPOHHYIO CTPYKTYpPy FHApH-
JIOB. : L L Pesiome’

i O(/ggé, _{___gIA/‘/
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Dt (On p30%8) 1955

T 1041: 92075v Differentinl scanning calorimetry studies of amo:

rphous zirconium palludium hydride (Zr:PdHx) and zirconium

rhodium hydride (ZraRhiL). Wagner, J. E; Bowman, R. C., Jr:

Cantrell, d. 8. (Monsanto Res. Corp.-Mound, Miamishurg, OH 45343

USA). J. Appl. Phys. 1985, 58(12), 45673-81 (Eng). The effects of

H concn. and crystal structure on the thermal stability of amorphow

Ze:PdH; (a=Zr:PdH) and ZrsRhH; samples were studied with DSP.

Samples showing éndothermic irreversible transitions are a-Zr:Pdlj,

{x = 191 (powder and foil)/2.7] and a-ZrsRhH, (x = 3.7/4.1/5.0,'5.y5.'4;

Samples showing oxothermic irreversible transitions are a-Zr, b

alloy, a-Zr2PdHusr (powder and foil), a-ZrsRh alloy, and a~ZeiRbH,

(x = 3.7/4.1/5.0/5.1). Powder x-ray diffraction methods sugsest tha

N cryst. ZraPdH., Zrl:, and ZrPd are dccomlm. products Trom th,
A ﬂ ZealPdHy svstem, that depend on-exptl. conditions. The a-Zr:RLY,
J hydrides decompd. into Zrl{. phases and Rh. "The cffect of DSC
heating on the products, the heats of transition, and the activation

energies are presented.

* (’9@,&3%'/72
e.A-1956,10Y, v/
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107: 13529 Study of thovbinnry‘:systcm zirconium-rhodium;

7 differential- thermal analysis, levitation thermal analysis,
t:d quantitative  calorimetry at: vory high temperatures.:
é Z{% Cxchon, J: C.; Charles, J.;" Hertz, .t Jorda, J. L. (Lab, Therinodyn.
Vetall, Univ. Nancy I, 54606 -Vandecuvre-les-Nancy, Fr.). Journ. |
elorim., Anal. Therm, Thermodyn. Chim. 1936, 17, 125-9 (Fr).
=2 equil. phase disgram was constructed.” The heats and ‘entropies
I fermation and the heats of ‘fusion of ZrzRh, ZrRh, Zriith, and
irRhs were detd, by direct calorimetry and7or calens, The ZtiRh s
wereonducting (7 at 11,2 K) and is formed by a cutectic reaction
10 K. Tt has a tetragonal symmetry (CuAlz) with a 6.485(3) and

$3603(3) :\._ The ZrRh cg;r_‘lf{(_l. is congruent at 2208 K. A cutcf_t:iAq

reaction leads fo—ZriRh.s, w'itffnrthnr){n"m_l'ﬁc Riruciﬁ}évd(ﬁlyrt
CsCl-type martensite transformation. Such a transf ion i E)
/AJL/% ﬂjlj) M/anhsd. for ZrRh. The compd. ZrRha fs et o Lo

j formed by conpruent reacti
at 2183 K, and has the cubic CusAu structure \yvith llx 5!92}];.0;{w?:
‘(‘};)cl\'}llll?rmh regtion the rolid soln. is extended to 12 + 2 at.% ’/,'r at

c.A/98% 1ef v
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'108: 63521q Standard enthalpics of formation of palladium-=:
zirconium (PdZr) and palladium hafnium (PdH(). ’I‘opor.’
Letitia; Kleppa, O. J. (James Franck Inst., Univ, Chicago, Chicago,
11, 60637 USA). Metall. Trans. A 1987, 18A(11), 1989-94 (Eng).}
The enthalpics of formation of the intermetallic compds. PdZr and
PAHS were detd. by high-temp, mixing calorimetry .at 1400 K. The
results are compared with estd. and predicted literature values and -
with approx. exptl. values recently obtained hy direct high-temp.,:
reaction calorimetry.  "The enthalpics of formation of the equiat,:
alloys of the Ti-group metals with Pd show increasing neg, values in!

A:/—//) (the series ‘IiPA < 7rPd < U2

D ) o
641988, /o8, v @
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1 107: 206183y Standard onthnlples "of formatlon” of ‘rhodiuns
titanfum- (RI'T),: rhodium - zIrcontumm [613:Y

hafnium (RATIT). - To vor,” Letltia: ché)x
Inst., Univ, Chicago, Ch ca§o, 1L 60637 U
1987, 135(1), 67-76 “(Eng), -

thZr) and rhodium
a, 07 J, ~(James ‘Franck
Common Met..

The std: enthalpies of formation of tlie

intermetallic compds. RhT, RhZr and RhHf were detd.

mixing calorimetry at 1400 K.

by high-temp.

The results are compared with the

values predicted: in the literature and with a:recent ¢
hZr.>* Comparison ‘of the: new data’ with the rece
results for the corresponding compds. of- Pd with Tj,

in the sequence TiX '< 2rX'< HfX.

o T
C.A.198% 108, A ®

4ty

xptl. value for
ntly- published

R that in both families-there are increasing neg. onthalpics of f
RET A T
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J 107: 88519n A study of the thermodynamics of the crystallin=
e-to-amorphous transformation in zirconium-based hydrides
by means of thermal analysis. Yeh, X. L.; Cotts, E. J. (W. M.|
Keck Lab., California Inst. Technol., Pasadena, CA 91125 USA). .J.
Mater. Res. 1987, 2(2), 173-7 (Eng). Amorphous Zr-Rh and Zr-Pd
hydrides were prepd. both by hydriding metallic glasses and by
hydriding metastable, polycryst. fcc. alloys. The thermal stabilities’
of the amorphous hydrides produced by these 2 distinct methods
were examd. by DSC and are similar. The enthai};y difference,
between the fcc. phase and the amorphous phase of ZrsiRhi is 0.6:

A : /q kcal/mol. The thermal stability of Zr-Rh hydrides as a function of
ti H concn. was studied. I —

e A-198%, 10%, w10 ®
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10%; 138628r - Phane relations, thormochemistry and supercong

duetlvity in the zlrconium-rhodium system. Jorda, d, L; Gra,

T4 Schcllenber%, i Muller, J.; Conzunl, K.; Gachon, J, C; Herts,

J." (Dep. Phys. Matlore Condensce, Univ, Geneve, CI1-1211 Genevp,

Switz,),  J." Less~Common  Met. 1988,  136(2), 313~28 . (En )

i % The phase relations in the. Zr-Rh* system were reinvcstignted_iy
v DTA, levitation thormal anal., z-ray anal., clectron microprobe anal;,
micmstructurul‘cxnmn.,fand racasurements: of the supsrconducting

transition temps. - A new complete phase diagram js resented,

Owing to the occurrence of martensitic-transformations, the central

part of the diagram is particularly complicated, Obsd. enthalpies of
02% % formation are given for 3 intermediate compds, e Tl

(4:7) ® |

C.A- 1988, 198, w16
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12 53023. . $a3oBble COOTHOUIEHHS, TEPMOXHMHS H|
CBEpPXNPOBONHMOCTL . B CHCTEME Zr—Rh. Phase relations,:
thermochemistry and ‘superconductivity in the Zr—Rh|
system. Jorda J. L., Graf T.  Schellenberg L., Mul-:
ler J. Cenzual K., Gachon J. C. Hertz J. «<J. Less-'
Common Metals», 1988, 136, Ne 2, 313—328 (anura.)
 daszosne cooTHowenns B cucreme Zr—Rh . nosTopHoO
mecaanosann Merofamu JTA, JnesHTall. TepMHY. aHanH3a,;
P®A, u3ydyeHHss MHKDPOCTPYKTYPH, H3MEpEHHA T-p nepexo-
wa B ceepxnposofsilee cocrosuue (Tc) u Kanop'}{_\(e"rpuq.f
onpeneneHusi TemaoT obpasosanms. IlpelcraBnena nosas

A j‘ 722 " nonwasi (azosas AHArpaMMa CHCTeMH. B gonoanenue k!
) TpaHMYHHM TB. p-paM (&- H B-Zr) u pOAHIO HAEHTHOHIH-:
\POBaHH 6 NPOMEXYTOUHHX OAHODA3HHX OGL. OGcyxnaer-

Cfl YCTOXHEHHe UCHTPAJbHOH YacCTH $a3oBoil AHArpaMMH

B CBfi3H C MAPTEHCHTHWM npespauenHeM Tnpu 670°C B

06a. cymecroBaunsa ZrRh. 3uauenns Te cocrasumu: 65 K

aan_obnacri_BZr (a0 20_ar.%_Rh); 113—114 K 8

X. /988,85, /2




o6nactu ZreRh (1), coors-meit 33—40% Rh; 24 K B
o6mactu ZTRA (I1) m <1,1 K ans cocrasos ¢ coaepxa-

oM <52 atr.% Rh B 06a. ZrsRhy, Zr;Rhs, ZrRhy (I11).

Kpuer. crpykrypa Zr;Rhy. monyuennoro —TBepaodasHoit
p-uwHeit, mnoxa He ycraHoBaena. [as I—IIl 3nayenus
—«A:H° coctaBuii cooms. 55,4; 758 w 72,0 w[xk/MoJb.

A. C. Tysen
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22 B3183.  BhicoKoTeMnepaTypHoe HCCJAeL0BaHHE —CH-
tremul uupkonnii—poauii, High temperature study of the
zirconium-rhodium system. Jorda J. L., Gachon J. G,
Charles J., Hertz, J. «J. Therm. Anal», 1988, 34, Ne 2,
551—557 (aura.; pes. HeM., pyc.) :

Ipencrasaenst phicokoT-pras (7>1600 K) w=acts da-
30BOif AHArpaMMbl H KaJOPHMETPHY. HCC/IENOBaHHI JBOIl-
noit cucrembr Zr—Rh. Ha caoxnoit ¢asoBoii anarpamme
HACHTH(HIHPOBAUH . MATh _HHTCPMETAJJINY.  COCAHHeHHT
Zr,Rh, ZrRh, ZryRhy, - ZrgRhs. 1 . ZrRhy. M3Mepenusie siu-
Tanbmit o6Gpa3oBanust (a3 ZroRh, ZrRh _u ZrRh;  Guunu
yTOUHEHH HAa OCHOBE ONTHMH3ALMI (Ha30BON AHATPAMMHL
[Ipcnnoxeno TepMOMHHAMNY. ONMHCAHHE AAHHOI CHCTEMEL

cecoo . Pec3ome.

N /988 N
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- diagram. A thermodn, description of the system is proposed.

(988

o 9752

1 109: 177574k High temperature study of the zirconium-rhodiyn,
system. Jorda, J. L.; 'Gachon, J. C; Charles, J.; Hertz, J. (L, |

Thermodyn. Metall,, Univ. Nancy I, 54506 Vandocuvre-les-Nuncy, |
Fr). J. Therm. Anal. 1988, 34(2), 551~7 (Eng). High temp. (T

>1600 K) part of the phase diagram and calorimetric studies in the!

binary 7r-Rh system are presented. Five intermetallic compds.'

ZroRh, ZrRh, ZrsRhy, ZrsRhs and ZrRhs are present in the phass’

diagram. ‘The enthalpies of formation of Zr2Rh, ZrRh and ZrRy;

were measurcd and refined from an optimization of the phase’

!

RN |
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G A 1989

/ 112: §4663r Thermal stability and structural studics of anncaled
glassy zivconium-rhodium (Zrs! h) alloy and zirconium-rhodium’
(ZraQth) hydrides. Cantrell, J. S; Beiter, T. A;; Bowman, R. Cs,
Jr. {Chem. Dep., Miami Univ., Oxford, OH 45056 USA). Z Phys.:
Chem. (Munich) 1988 (Pub, 1989). 163(2), 331-6 (Eng).
Zr3RRh, detd. from powder data (XRD), is tetragonal, space aroup P4,
with a 1.0801(4), and ¢ 0.5629(4) nm, Z = 8. The predominately

/7 , : : :M{/}/‘e tetragonal site H-occuparcy, as found by inelastic neutron scattering

for the a~Zr3 RhHys, agreed with the reported structure assuming Lhe;
Conad 1eir -

glass is fairly close to the reported structure in atom locations. o

C.A'/ggoiﬁ%/ﬂlo .
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/113: 47606u Low-temperature heat capacity of palladium
Zirconium deuteride (PdossZroesDy; x = 0.00-0.80). Kai, K,
Suzuki, K.; Gaschneidner, K. A., Jr. (Ames Lab., Iowa State Univ.,
Ames, IA 50011 USA). Phys. Rev. B: Condens. Matter 1990,
41(15), 10852-5 (Eng). E[ectronic properties _of_amorphous_
deuterated alloys prepd. from glassy PdossZross were studied by
means of low-temp. heat-capacity measurements. - Although the bare}
electronic d. of states Nu(EF) decreases steadily with increasing'
deuterium concn., the superconducting transition temp. Te is const.:
for [D]/[M] higher than 0.5, in turn, according to W. L. McMillan'
(1963) anal., the electron-phonon interaction parameter A is const.
These results support the structural model that the deuterium atoms-
predominantly occupy the tetrahedral sites assocd. with Zr-rich*
atoms. But there is evidence of different sites occupancies, |
resumably octahedral sites, for higher deuterium concns., as’
lﬂ)dicatp_d_ from neutron total scattering measurements.

¢.A./990, /13, v 6



~ i /990
/?, x / 6 E291. HuskoTeMmcpaTyphas  TEmJIOEMKOCTh MeTad-

anuecknx crekod PdgssZrossDx (x=0,00—0,80). Low-tem-
perature heat capacily of Pdo,sZrossDx (¥=0,00—0,80)
metallic glasses / Kai K., ‘Suzuki K., Gschneidner K. A,,
(Jr.) // Phys. Rev. B.— 1990.— 41, Ne 15— C. 10852—
10855.— Aura.
C nomoriblo aaHaGaTHY. KaJOpHMETPa B Ppe:XKHME TeMm-
JIOBHIX HMOyJabcoB B Hutepane T-p 1,6—20 K, usmepen-
HeIx ¢ Tounoctbio ot 0,5 mo 1,5 MK, ompenenena Tenso-
eMmkocth C JienTh- amopduoro cnsiaBa Maccoit ~0,2 r.
[ ) Ananus pe3yJbTaToB € MOMOWILIO NPHOJIKEIHS C=yT+
f . +BT3406T5 nokasmiBaer, 4TO C POCTOM X YOBIBACT IJIOT-
.HOCTb 3JICKTPolOB Ha yposne ®ecpMmi H BKJIaJ (OHOHHOrO
CMCKTPA B TeMJIOCMKOCTD. B T0 e BpeMs KpHTHY. T-pa
CBCPXMPOBOAHMOCTIH OCTAaCTCS ‘HEH3MENHOI, UTO CBHACTeNb-
CTBYCT O HEH3MCHHOCTH KOHCTAHTHL 3JICKTPON-(hOHOHIOro
B3aHMOJCliCTBHS. DTO NMOATBCPXKAACT NPCANOJNOKCHIIC, UTO
. aTOMBL Jleit1epHsi 3aHHMAIOT MPEHMYUICCTBCINO TCTPasApHY.
10.10KCHHST, OKpYyXKeHHble aToMami Zr. BuGa. 21.
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4 E476.° Macc-cnekTpoMeTPHYECKOe H3yuyeHHe Hcmape-
HHs1 cnaBoB MNaJJdaaHiR—UHPKOHHI, Mass spectrometric
vaporization study on palladium—zirconium alloys /
Stolen Svein, Matsui Tsuneo, Naito Keiji // J. Nucl
Mater.— 1990.— 173, Ne 1.— C. 48—58,— -Aura.

Sddysnonnsim  MetomoM Kuyacesa ¢ Macc-CeKTpasb-
HLIM aHAJH30M IIPOAYKTOB HCNApeHHs H3MepeHO maplii-
anpuoc jpapienne Pd Hag TBepARMH pacTBOPaMH UHPKO-
Hus B naananuu Pd(ss) u Hajg cniaBaMH, NpHHAaAAexKa--
wHM ob6nactaM  AByXdasuoro  pasuoBecus  Pd(ss)+
+PdsZr u PdsZr+Pd,Zr. TepMoAHHAMHY. CBOMiCTBA TBep-
ALIX PAcTBOPOB HAXOAHJAHCh Ha OCHOBE HHTErpHPOBaHHS
yp-uust T'nGGca—[iorema ans axktuBHoCcTH Pd. Hamene-
HHSI OSHTANBLNHH JJISl PeakuHil pasJoXKeHHst COeduieHHH
Zr ¢ Pd onpemenensl nyTeM auajdisa NMo  BTOPOMY H
TpeTbeMy 3aKOHaM TEePMOAHHAMHKH H3MEPCHHBIX BCJHYHH

Japnennss napa Pd Hajg cnuiaBaMH,  NMPHHAVICIKALUHME

asyxgasubim _oGaactaM. ITosnyyennsle 3HauyeHust B lallb-,




HefICM HCMOJIB30BaHBl JJISI pacyeTa CTAHAAPTHLIX BeJi-
MHH 9HTaJbNH{ o0pa3oBanusT HHTCPMETAJUIHY. COEMHHEHHIT
(B kIK/Monb): —346 mas PdaZr, —233 s Pd,Zr.
Ouenena cTaHpapTHasi 3HTaJbNHs 06pa30BauHst poMe-

Kytounoii daser PdZry: —126 kIx/moab. Tloctpoenst

AHarpaMMbl ITapuUHaJbHbLIX [IaBJCHHA KOMIOHEHTOB B Cii-

creme Pd—Zr—O. . ... A HN.3.
/ TOMN
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5 Bb3178. HccnepoBanne TepMHYECKON CTAGHJABHOCTH M
¢dazoBoro coctaBa KPHCTAMJIHYeCKHX TruAapHpos ZroPd.
Thermal stability and phase studies of crystalline Zr,Pd
hydrides: [Pap.] Int. . Symp. Metal—Hydrogen Syst,,
Fundam., and Appl., .Banft, Sept. 2—7, 1990. PtA /
Cantrell J. S., Bowman (Jr) R. C. // J. Less—Common

* Metals.— 1991.— 172—174, Pt A.— C. 29—35.— Aura.

Meroaamu JCK u POA nccienosanbl ¢a3oBbie npeBpa-
LWIeHHST I@pH  TEPMHY, a3nokeHn  Kpuer.  ZroPdH,.
(TeTparon. MOAHQHKAWA NpH *¥<2,0 H POMOWT. —Tipi
x>29) B cpaBuennn c¢ amopd. ZroPdH.. Kpuer. ruapu-
abl moayueHsr HarpesoM ZroPd B armocdepe H, npu
750 K (x<2,0) n 510—550 K (x>2,9). Ilpn ux Harpe-
Be HaGaopaercst snporepmuy. nepexom (550 K) pomGuu.
Zr;PdH. B TerparoH. ¢asy, compoBOXKIaloMHIiCs BhiACHe-
niem Hp, uto ykasmiBaer Ha 6osee BBICOKYIO  YCTOIiyH-
BOCTb BOAOpOJA B TETPa3ApHY. mycTroTax Zry Mo cpabHe-
unio ¢ okrasapuy. Ilpn 800—100 K npoucxoaur paaa,
Tpoiinoro ruapuaa c¢ o6pasosanueM  ZrHy, ZrO. u ZrPd.

I = E. M
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116: 137170p  Thermodynamic analysis of the palladium-zir=
conium system. Stoelen, Svein; Matsui, Tsuneo (Dep. Caem.,’
Univ. Oslo, 0315 Oslo, Norway). J. Nucl. Mater. 1992, 186(3),
242-9 (Eng). An anal. of the thermodn. properties and the phase
disgram of the palladium-zirconium alloy system was performed.
The Gibbs energy functions for the various stable phases were
constructed and a phase diagram for the Pd-Zr system has been
caled. The caled. properties are compared with thermochem.
measurements and the phase diagrams recommended in previous
reviews of the Pd-Zr systema. . i e

C.). 1992, 1€, n 1y
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11 B3060. Tepmonmlamuqecxuu ‘AHAAH3 CHCTEMBI' mas-!
Jaanuit — unpkonui. Thermodynamic analysis of the pal-'
‘ladium — zirconium system ./ Stolen Svein, Matsui Tsu-’
neo // J. Nucl. Mater.— l 92.— 186, Ne 3.— C 242—
249.— Anura.

OGoG6IeHbl JHT. JaHHBIC MO (a30BbiM COOTHOLICHHAM n
TepmonuHaMuu. cB-BaM B cucteMe Pd—Zr. Ha -ochose,
MOJEJH TB. P-DOB 3aMelICHHS H C MpPHMEHEHHEM Yp-HHS,
Peanuxa—Kucrepa paccuHTaHBl TEPMOAHHAMHY. X-KH CH-!
cTeMH. B cucTeMe oO0pa3syloTcs Caed. HHTepMeTaJUIHABI:!
Pd;Zr,  naapswuics xourpysutHo npn 2044 K, PdZr —
npn"f870K .(kourpysutio) u PdZr; — npu 1363 K (KoH-:
rPY3HTHO), @ TaKXe 2 MEPHTEKTHY., 2 3BTEKTHY. H 2 3B-;
)rexrommux npeBpalleHH. PesyanaTu pacuera xopomo'
COTJIaCyIOTC C JIMT. AAHHBIMH. ODHTaJbnHH 0O6pa3oBaHHs
HHTepMeTaJNJHAOB, |A;H° kJx/Momb —317,25 —233,2 n‘
-—1265 ans PdiZr, PHZr n Perg COOTBETCTBEHHO. i

~ R g e 1. T. Turos.
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5 E652. ~ TepMOAHHAMMYECKHIT aHAAM3 CHCTeMB mnajta-’
mufi—unproniii. Thermodynamic analysis of the palladi-
um — zirconium system / Stolen Svein, Matsui Tsuneo //:
J. Nucl. Mater.— 1992.— 186, Ne 3.— C. 242—249.—'

Aura. ‘

3 0 % [MpoBescH anaiu3 TeNMOAHHAMHY, CBOWCTB H IOCTDOe-
W/Z//VM//Z na ¢asosas auarpamma cucremst Pd—Zr, nas koTopoii;
XapaKTepHb! uYeTHpe HHTepMeTanand. cocauineins PdiZr,’

MW{ PdoZr, PdZr w PdZry u 3naunTeasnas B3aHMHas pact-
! ‘popumocTb. Ha ocnoBe yp-uus ans sueprun ['nG6eca cos-.

naHa XoMNLIOTEpPHAs MpOrpaMMa pacueta TepMOAHHAMMHY.
pesund, Boluncienst axkthBnoctit Pd u Zr B 3aBicHMO-
CTH OT MOJsIpHOll AosaH Zr mpH pasHbIX T-pax. BuGa. 25.
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119: 53694m The Rh-Zr (rhodium-zirconium) System. Arias,
D.; Abriata, J. P. (Cent. At. Constituyentes, 8250 Buencs Aires,
Argent.).. J. Phase Equilib, 1993, 14(1), 110-17 (Eng). A review
with 34 refs. The Rh-Zr equil. phase diagram is assessed and,
=etastable phases, crystallog., supercond., and thermodn. outlined. '
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120: 1748790 Low-tomperature specific heat of zirconium-=
rhodium-palladium. Gey, W.; Eschner, W.; Galperin, Yu. M.

- (Inst. Techn, Phys., Tech. Univ. Braunschweig, D-38092 Braunschweig,

Germany). Phys. Rev. B: Condens. Matter 1993, 48(21), 15666-71
(Eng). %‘ho sp. heats of glassy Zr-Rh-Pd alloys at low temps. .were
investigated. Tho results are interpreted within the framework of the'
model of soft at. potentials (V. G. Karpov et al., 1952, 1983). By
using the exptl. data for the normal and superconducting states,
low-energy vibrational excitation parameters are obtained, - 7

v 51999, 130 v/ @
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119: 122274p The Ru-Zr system (rulhonlun-:lreoalum). Oke
amoto, H. (ASM Int., Japan), J. Phase Equilib. 1993, 14(2), 226-7
(l’inﬁ.| A review with 8 rofa. The equil.

phase dingram is assensed,
ervatallog. data tabulated, and enthalpy of formation of RuZz glven,

(4,K)
@

C. 4 1993, 49 NI




/ é/i,?/?/g‘ 22 B3149. R V— -nccnenonuma nm/.f:gi—

_rpoimuix  propupos nannagus(2+) PAMIVF, (MY =Zr, Sn,
\Hf). Polymorphisme et étude magnétique des fluorures ter-|
naires de palladium (1) PAM'VFe (MY ==Zr, Sn, Hi) /Ru- |
chaud N., Grannec J., Tressaud A. //J. Alloys and Compounds. |
.—1994 .—205 Ne 1—2 .—C. 17—20 .—®p. ;pes3. aurn. ;

B puanasone T-p 4,2—300 K uamepeHuem MarHutHoix CB-B
u B auanasone T-p 25—750° C meropamu ATA, OCK u PCTA
wccneposano ¢asosoe nosepenne dropuacs PAMFs (M=Zr, ;

(:l' Sn, Hf), Kpucrannusylowmxcs B YNOPSAOHYEHHOW CTPYKType,
/ “Fvina TiSbFs ¢ np. rp. R3. Mpu 150°C coep. ¢ M=Zr u npu

/L v 180° C coen. ¢ M=Hf nepexoasr ¢ A,H=0,42 n 0,47 xOx/"
‘ W /mons u ¢ ARS=0,99 u 1,04 Qx/(Kemonb) coors. B Kybuu.
BbICOKOT-pPHYl0 ¢hazy ¢ np. rp. Fm3m. Onpepenenbi T-pHble

33aBUCMMOCTH  CMOHTaHHOW pedopmauuu  Kpucrannos. Bce

TpM coea. NOKa3biBarT anmtbeppouaruumoe nosepeHue cC

T =5(Zr), 6(Sn) m 9 K (Hf). ___B. A. CrynHukos,

Lx./wy,mg | .//fhﬂ}, Pl s
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y 7 ",L/’g) 122: 18006d An experiméntal thermodynamic study of of the:

Pd-Zr system. Selhaoui, N.; Gachon, J. C. (Laboratoire de

Thermodynamique Metallurgique, Universite de Nanc%, F-54506

Vandoeuvre-les-Nancy, Fr.). High Temp. Sci. 1991 (Pub. 1994).

32(2-3), 155-66 (Eng). The four solid intermediate compds. in the

PdZr system have been submitted to direct reaction calorimetry to

0 é”? 20 32 det. their enthalpies of formation. Results are as follows: PdassZros
. "2”  AH (1273 K) = -48,000 J/mol of atoms; PdosoZroso AHy (1667 K) =
l( -62,000 J/mol of atoms; PdogrZroas AH¢ (1573 K) = -85,000 K/mol of
- atoms; PdossZrozs AH¢ (1573 K) = -82,800 J/mol of atoms. Expts.

are briefly described and the results are given and compared to those

ﬁ f the literature
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%W&Z 7 124: 2959191 Crystallographlc structures and phase transforma-’

tions in ZrPd. Bendersky, L. A,; Stalick, J. K.; Portier, R;; Water-!
strat, R. M. (Materials Science and Engmeenng Laboratory, Natxonal
lnstitute of Standards and Technology, Gaithersburg, MD 20899 USA).
J. Alloys Compd. 1996, 236, 19-25 (Eng). Phase transformations and
crystal structures in equiat. ZrPd were examd. by using in—situ heating
and cooling in a transmission electron microscope and Rietveld refine-
ment of high resoln. neutron powder diffraction data. Three phases
were characterized (1) high—temp. cubic B2-type phase (Pm3m;Z = 1;.

a = 0.33597(3)nm) at 800° (2) orthorhombic CrB-type phase formed by
martensitic transformatxon from the 82 phase (Cmcm Z =4 a=

0.3331%3)nm, b = 1. 0301(1)nm and c = 0.441 11(4)nm) at 1t 400° (3) mono-:
. m? clinic variant of the CrB—type phase at room temp. (assumed space
group Cm; Z = 8; a = 0.66611(6)nm, b = 0.87499(7)nm, ¢ = 0.54235(6)-'
nm; 8 = 108.21(1)°). The monoclinic *» orthorhombic phase transforma-:
tlon occurred reversibly at ~200°. [

C. A 1996, BY v 2R




195336. CucremMa OCMMI-UMPKOHMIt. Os-2Zr (osmium-

zirconium) / Qkamoto H. // J. Phase Equilibria
[GuBw. Bull. Alloy Phase Diagr.]. - 1997. - 18, 4.

- C. 405-408. - AHDI.

Ha ocCHOBe JmMT. IOAHHHX nocrtpoeHa o¢as3oBas .uuar-pamaa;

cucTeMH OCMMMA-LMPKOHMIt npu T-pax 600-3033{°}C mus

BCelt o0JlaCTU COCTaBOB. [IpMBeleHH QDaHHHE Mo Kpucr.

CTPYKType M napameTpam pemerox Os, Os[2]2r, OsZr, .

Oszr(2], 05[}.7121:_[54_],. 'Ve_mbcb_a'_-—Zr, 'Gera'-2r.
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