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= 'Lattice heat capacity of the rare earths. Heat capacities

of yttrium and lutetium from 15 to 350°K. I.. D. Jennings

R.E. Miller, and F. H. Spedding (Iowa State Univ., chsL‘
s . Phys. 33, -02(1960).—The lattice heat ca-

pacities were given by 0 values( Debye temps.)of 130.7,166.0,

and 213.7 for La, Lu, and Y and the corresponding electronic

heat capacities are given by v values of 100, 95, and 85 X
10— joult_:s_/_gr.iatpm-c@gfqe’.r " Henry Leidhgi;cr, Jr.

LA 1960, 82,1
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‘3'5;'? "CORRECTIONS FOR THE VAPOR PRESSURE

ETALLIC YTTRIUM. V.V, Karelin, A. N. Nesmey- !

: ‘anov, and Yu. A. Prlselkov. Izv. Akad. Nauk SSSR R, Otd.

asis s .Tekh Nauk, Met. i Toplivo, No: 5, 117- 18(Sept.-Oct 1962) 5.._.,-._,. T—
i ‘(In Russian) .
e S ! Data are given on the vapor pressure of yttrium contain-
'lng only traces of metallic and <0. 1% gaseous admixtures.
toak o - i TThe measurements are tabulated and the equation, lg P mm """
) P B [Hg 8.0786 — (18515/T) (1405 to 1733°K), was derived by the
"""""""""""" Tmethod of least squares.  The heat of sublimation was found
..at 84.71 kcal/g atom. The order of error was +20% for L
,radioactive specimens and £24% for non-radxoactive.
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AN Bp-ATIE~th 1%

{ !} The precise values of the vapor pressure of metallic yttrium.
i { V~V. Karelin, A. N.. Nesmeyanov, Yu. A. Priselkov. Izv.
T Akad. Nauk SSSR, Old. Tekhn. Nauk, Met.1 Toplivo 1962, No. 5,
1117-18. The measurements were made on a sample of greater
: i~~~ " {purity than that of the former study (CA 57, 6633g); it contained----
) Bk !only traces of metallic impurities and less than 0.19%, of gases.
«+—=l—-—.1Gases are most important because of the reaction between the--—-
: - lvolatile oxides of Y and the Ta crucibles (Goldstein, et al., CA
P 55,.31815). The temp. dependence of the vapor pressure of Y-.....

is given by log P(mm. Hg) = 8.0786 — (18,515/T) in the temp.
-Interval 1405-1733°K. ~ Aniela Klein. ____

. . .
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} ¢ - Measuring the vapor pressure of metallic yttrium. V.V.,
; -Karelin, A. N. Nesmeyanov, Yu. A. Priselkov, and K’'un-' -
. .. ---Ving Chou. Vestn. Mosk. Univ. Ser. II, Khim. 17, No. 2,:- -
A I{ : ,40-1(1962). The measurements were made in a modified:
/O g =W ;Knudsen's app., by the method previously described’
'(CA 51, 16031f; 53, 16628b; 54, 21908¢). Several phys.!
_consts. of ¥ were caled. on the basis of the exptl. vapor,
ipressures. The heat of vaporization for 1361-71° is 72.31!

keal./mole; the coeff. of vaporization of solid metallic ¥ is
! :approx. 0.05.

0

Aoz 5 @
£33 ol : f

keal./mole; the heat of sublimation at 298°K. is 85.71i
Aniela Rlein |
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4 ('Ttr)’ Ylin,, Yan_, YMﬂ12 ‘ (Tm)/%é

iyklebust R.L., Daane A.H., |
Trans.lMetallurg.Soc. AIME, .1962,224, N 2,
354-357

eeTh  ppLs.

The yttrium-manganese system
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125405°  THE VAPOUR PRESSURE OF METALLIC P /%z
; " YTTRIUM A. N. Nesmeyanova, Y. A. Prisolkova, and :
\3 : V. V. Karelina. Preprint SM-26/56. 7p. (In Russian)
™. ..l Tobe published in the Proceedings of the IAEA Sympo- = i——= - —=—==
’ i 'sium on the Thermodynamics of Nuclear Materials held in '
1Vienna, 21-25 May 1962. —_—
; | A'saturated vapor of 99. 9% metallic yttrium was obtained;

—_— through sublimation in a.vacuum and the vapor pressure T "~
? Ovs)\ ) ‘was measured. Oxygen and tantalum accounted for the 0.1%.
impurities. The measurements were made using an inte- [
gral variant of the Knudsen diffusion method on a continu- '_______________
‘“"DM \/ ~ous operation apparatus, without interruption of the vacuum: ’

or heating conditions. The quantity of condensate was de- s . e
- termined colorimetrically or radiometrically from the ac- i

N tivity of the Y*® introduced into the specimen. The diffusion :——-———————

opening chosen was such as to produce saturation in the !

_Knudsen chamber. The results of measurements in the —_—

temperature range 1361 to 1761°K are _expressed by the _
e

WED~1G8 %1615 @

i




“straight line equation: log P (mm H.j= 7.8130 — 15803/T. |
The heat of vaporization in the given temperature range is

. therefore equal to 72.31 kcal/g-atom, and when calculated
‘for 298°K, it is equal, on the basis of the ¢ p-tentials, to

85.71 keal/g-atom. (auth) - |




- 289 | 4
\//pqus)vm « M

/\/quamv/)/\/ PWZW e A,

}(a/m&u V.V L

TWﬁ%ha,uq% m;&&m luﬁj@ua,&

Vichu, (787, t85-25 . ( Pkt 1953)

.
Ecrh b wl

o-x




OF YTTRIUM METAL AND IRON PENTACARBONYL AT - .
HIGH TEMPERATURES. James R. Welty, CharlesE. ~ —
P ’ Wicks. and Herbert O. Boren (Bureau of Mines. Albany
o= rom e e Metallurgy Reésearch Center, Ore.). June 1962. 12p. e
. “1 Heat content values were experimentally determined for :
-t smTTeiTTTTUyttrium metal between-témperatures of 400 and 1,300°K

and for iron pentacarbonyl between 301 and 380°K. The T
“drop technique was used, that is, a sample of material - i
____sealed in a protective capsule was heated to a desired tem-!

perature in a furnace and then dropped into an ice calorim-,

i . __eter. A revised technique for determining heat content ‘—~——~ - e

A values from calorimetric data is described. Heat content g

s et and correspondlng entropy-increment data above a reter- " ——— — - e~

ence temperature of 298.15°K are presented in tabular | T )

<m i emseeemimem—-= form, Equations for heat content and heat capacity as fune———-—r--- e
’ tions of temperature were-derived for each substance. i

|
)

Y, 10580 ~ (BM-RI-6155) THERMODYNAMIC PROPERTIES, / %
‘ !
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DoMaria G.,Ma{aspina L., Piacente V., _

™ " Soc. Ital.Progr. Sci., Sei Tec., 1963 7(1-2)
2 33-38 ‘ : L
l‘ass spectrometric svudy on the evaporation _
of the elements of broup IIIA of the
p°mod1c system II Yttrium |

P

cA, 1964, 61, N 5, 5022b 5 o



Y | Fatevoenr £, 1963
1539 ’
Eziae & S

~ / ? 4 Q’cfvfy/;f//z/// 7 %
///ﬂ///ﬁw 174 2 ___{, /‘7' /7 /
(77 / O r

T, T



]
1
\
\
b
.

Nb, o, 36, Ta, Y, V551 v gggz*';. /@

V3‘Ga,V3Ge l\\bBSn,LLoBII' 7He,B(CP)

pmorin Fedes halta by -
Spec1flc heats of tran51tlon metal
euperconduotors.,

T.,1963, 10E73% " hst/orlg.

Be

- M‘AV“QM—;WW’J‘@I!.




The vapor pressure of metallic yttnum A N. Nesmeyanov,

U. A. Priselkov, and V. V. Karelin. Therniodyi="Nucl=Mater.,, . _

T " 1Proc. Symp “Vienna 1962, , 667=73(Pub. 1963)(Russ). An inte-"

gral variant of the Knudsen effusion technique was used to!
“imeasure the vapor pressure of Y in vacuo, the quantxty of con—-

1

S ST .~__»_4

densate measured from the ¥Y activity introduced mto the.
specxmen The data was represented by the expression: log!
'p (mm.) = 7.8130 — 15,803/T from 1361° to 1671°K. The

iheat of vaporization'is 72.31 kcal./g. atom in the given x’angc,l -

‘equw at 298°K. to a &* potential of 85.71 kcal./g. atom .
J' W . Taylor -
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_z;Fe(CB)5 ( 6HTO)"-. vI-2320

Welty JORO, 'i'lj-CkS CQE-, BOI'en HOO-‘

Albany,Ore, 1963, 14pp.Ref. "Scient. and

Techn.Acrospace iepts,1963,1,N5,310.
fhermodynamic properties of yttrium metal
and iron pentacarbonyl at high temperatures

Bur.iiines.ilbany etallurgy Ees.Center. {

" R, 1965,8u235 - M, F
‘ Loy B I—ree_
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Y, Fe(Q.O)S (HT;H273’15)

S ameeew

Welty J.R., Wicks C.E.,Boren H.O.

U.S.Bur.Mines,Rept.Invest,1963,No61§§,10pp.

Thermodynamic properties of yttrimu
metal and iron pentacarbonyl at high
temperatures.

J" ) F :
) : CA:196392§3N99_84'593
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| napu TBEPROIGTITPIIO. «YKp. (i3 K, 1964,79, Ne 2, 21— - -
| 215 (yxp.; pes. pycck., anrd) : :
veo-o=-i Jlapnenue mapa TBepaoro Y M3Mepeno MeTo10M Henape-s - - -
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['Vapor pressure of solid yttrium. A. A._Kruglykh, V..S.:
_.Pavlov, and G. P. Tikhins'kii (Phys.-Techn. Inst., Ukr. Acad..

Sci., Kharkov). Ukr. Fiz. Zh. 9(2), 214-15(1964). The pres-’
sure of satd. solid Y (99.99, pure) vapor was measured at 1100-
1480°. The vacuum was 2.107 mm., the temp. was detd. by an

optical pyrometer with =59, accuracy, while ¥ was evapd. .

from cylindrical Ta crucibles. At each temp., The sublimation
rate was detd. 3—4 times, and averaged. The vapor pressure

"(P) was caled. from P = G[(1/K — 1 + (1/a)]V(@xRT)/u,
where G is the evapn. rate, g./cm.?-sec., K the Clausing coeff.,

and « an evapn. coeff. The equation 0gPmm = —é 18,500/T) '*3
7.580 shows the pressure of satd. Y vapor in the 1100-1480
frange. B - .. GCyw .

raty fon) e
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24177) VAPOUR PRESSURE OF SOLID YTTRIUM.
A A, Kruglykh V. S. Pavlov, and’ G. F. Tikhinskii (Inst. 1
" of F Physics “and Tech., Khar’kov). Ukr. Fiz, Zh., 9: 214-15
: (Feb, 1964). (In Ukramian) -
g * The vapor pressure of yttrium was determmed over the

temperature range of 1100—-1480°C by the method of evap- )

d -oration from a cylindrical crucible. The results are ex-
pressed by the equatlon log P, =—(18500/T) + 7.580.
(auth) . : .
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Gupta R.P. _
Phym ’SLdLuo SO].L(J., 1€67,20(1) ,291-4.
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_|T-pa sprekTuki 1355°. JBTEKTHY. TOUKA (18,7 ar.% Ti) co-:
raacyetcst C JIHTEPATYPHBIMH JAHHBIMIL

(aura.)

B pannnx paorax an

1 MOJy4YCHHSA YHCTOr0 JAHCTHJJIHPO-

18 B806. BiusinMe THTAHa W TeMNepaTypbl MNJAABJICHHS

wrtpusi, Beaudry B. J. The effect of ti-——
tanium on the meling point and fransition temperature of
yttrium. «J. Less-Common Metals», 1968, 14, Ne 3, 370—372

pannoro Y ObLIH MCMOJL30Balbl Ti-turan. OueBHAHO, 3TO

- [IOBJHSJIO HA TOYHOCTD U
fi0T0 a—-f-npeBpauleHHs

3MepeHHst T. MU 1 T-Pbl TIOMHMOpD-——
Y. dns nposepky Baustins Ti ayro-

BOit NIaBKOft GbIH MPHrOTOBJEHBI CnaBb Y € 0,5—21,7 at.%
_Ti. Meronoym Anddepenuiaibioro TCPMHT. I METa/I0rpa-,

¢uu. anaaH3oB TOCTPOCHA HACTb AHATPAMMELI COCTOSHIS
Y—Ti. Ti nomikaeT T. . Y i T-py MNpeBpaiieiiisi cooTseT-
ctBenno ¢ 1525 1 1480° 10 mepHTEKTHY. ropH3onTasni (1440°).

A. Tlekapen
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w' ‘Thermodynamics of yttrium, cerium, and uranium ,
80 S in molten magnesium._ Bayanov, A. P. (Sib. Metl. |
Inst. im. Ordzhonikidzeé, Novokuznetsk, USSR). Zk. Fiz.

Khim. 1969, 43(9), 2231-3 (Russ). The activity coeffs. ¥ and '
Gibbs free energy AG of ¥, Ce, and U solns. in lig. Mg at 1073° ;
were calcd. based on the distributior coeff. values for Y, Ce, and
U between molten MgCl; and Mg-Zn alloy at various Mg concns. ;
The v and AG values obtained for Y, Ce, and U are 7.08 X |
10-¢, 1.41 X 10-2,and 1.62 X 10~*and —64.7, —38.2, and 86.5

kJ/gatom,resp. .. J. Pietkiewicz _:

EUACh . B



/69

16340z Thermodynamic quantities in the spectral determina-
tion of lanthanum, yttrium, and cerjum, Troshkina, O. B.—
(Inst. Geol. Nauk, Kiev, USSR). Spektrosk™ AL. Mol 1969, i
17-22 (Russ). Edited by Egorov, Yu. P. Izd. ‘“‘Naukova'————
Dumka’’: Kiev, USSR. "Heat capacities and entropies of X,
XCl3, and X:0; at 298-1000°K were caled. by semiempirical
Kelley and Krestovnikov formulas; X is Y, La, or Ce.

Dissocn.

_temps. of XCl; and){,@;»‘wcre_}als_o_calcd._ ‘Karel A. Hlavaty |

N
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/j 16 6728.  TepmommuHaMHuecKoe mccaea0BaHHE CHCTEMbl——
HTTPHil — nonyTopaokuch HTTpusi. JlaBaenwe napa HTTpHs..
Ackermann R. J, Rauh E. G, Walters R. R.i
Thefmodynaniic study ol the System YHrmmFyiirium ses-|
quioxide. A refinement of the vapor pressure of yttrium..___
«J. Chem. Thermodyn.», 1970, 2, Ne 1, 139—149 (anra.)!
Macc-3)dy3HONNBIM H MacC-CIEKTPOMETPHY. METOMAMH B, ___
T-pHOM HHTepBaJse:1340—2100° K wusyueno pasa. mapa TB.|
H xuaK. Y i mapu. paBHoBecHoe AaBa, mapa Y Ham p-paMi, .
Hacblug, "M Tienacwll. nosytopaokuceio Y. Jlas uncroro Y|
paccudTana 3HTaabnusg  cy6anmamun npn 0° K _AH°(0)=_!_'_
=100 330+ 500" K74/ 1025. PC3yABTATHL 3KCNEPHMEHTOB C Yl
KaK B TB., TaK H B KHAK. p-pe, HaCblll. H HCHACHILL. OKHC-|
JIOM, YKa3b'BalOT Ha OTPHUAT. OTKJIOHEeHHS_OT_3akona Pay-

P

T— -
. 0 —




ast. Ins xomnonenroB Y u YO, Mana AuarpamMma akTHB-;
HocTh — cocraB npu 2000° K. Huxusas rpanuua ¢asst no-:
JIyTOPAOKHCH OfpefeseHa B T-pHOM HHTeppade 1831—:
2076° K n3onsecTiy. METONOM H pE3yJbTaThl YKa3blBalOT na,
OTKJIOHEHHE CTCXHOMETPHH OT HICaJbHOIlI BO BCEM T-PHOM|

JMHTEpBaJe M CyLECTBOBAHHC NMPH HAMBBICWEN T-pe COCAN-|
HeHHs Y20, gs. A. T1. Capuukas |




—
| Bwp—3667-1# 1970
-49236c JThermodynamic study of the system yttrium -+ yt-
triuni- uioxide. Refinement of the vapor pressure of yttrium.™
__Ackermann, Raymond J.; Rauh, E; G.;__Walters, R. R, (Chem..
Div., Argonne Nat. Lab., Argonne, Ill.).  J. Chem. Thermodyn.—
1970, 2(1), 139-49 (Eng). . The mass effusion and mass spec-. .
trometric methods have been combined to measure at 1340-——-
2100°K the vapor pressure of solid and liq. ¥ and the partial
‘pressure of Y in equil. with sevesal metal solns. contg. unsatd.—
p . ‘and satd. amts. of sesquioxide. For pure Y the derived enthalpy!
v of 'sublimation at 0°K is AH®(0) = (100,330 == 500) cal/mole.———
1 S "The Y component in bath solid and lig. soln. of metal contg.|
rRey ‘Raoult’s-law. The activity against compn. diagram at 2000°K !
is constructed for the chosen components Y and Y:0;. Theloweri
————————phase boundary of the sesquioxide was detd. at 1831-2076°K by
‘an isopiestic method; the results show a departure from ideal

y

.

satd. and unsatd. amts. of oxide shows neg. deviations from

stoichiometry at all temps. in this range and a compn. of ¥202.55!
‘at the highest temp. — RCSM |

.
e
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Q9262§,‘ Vaporization thermodynamics of yttrium dicarbide— ——-
-arbom system and dissociation energy of yttrium dicarbide and
tetracarbide. Kohl, Fred J.;  Stearns, Carl A. (Lewis Re¢s. ———
Center, NASA, Cleveland, Ofio). J. Chem. Phys. 1970, 52

(12), 6310-15 (Eng). The Knudsen effusion method was used
in conjunction with a double-focusing mass spectrometer to study '
‘the vaporization of the YCyr-C system. At 2270-550°K the:
‘measured vapor pressurcs [0t V. VCs, and YCi were logoPy = |
(—2.423 X EU‘? 9.45, JogiPycy = (—3. X 104/T) +.
11.95, logwPyc, = (—4.456 X 104/ T) + 14.72, where the units:

of pressure are N/m?. Exptl. detd. enthalpies were combined:
“with published thermodynamic data to yield the atomization™
energy of YCz and YCi: YCi(g) = Y(g) + 2C(2)D 0 tom =1
1229 =+ 17 KJ mole—1; YCu(g) = Y(g) + 4C(g)D%.atom = 2461
"+ 18 kJ mole~. The heat of formation of solid YCj was caled.

'as AH 3. ol =17kl moled. . -BCIQ@ T

[




¥ | P -FHE [#FD

) 104665y Mass-spectrometrié "investigation of vaporzaton

thermodynamics of yttrium dicarbide—carbon system and disso-;

ciation energy of yttrium dicarbide and tetracarbide. “Kohl,!
_Fred J.; Stearns, Carl A. (Lewis Res. Center, NASA, Cleveland,

ORio). Tech. Nofe 1970, NASA TN_D-5646, 26 pp.|
. (Eng). Avail. CFSTI. The Knudsen effusion method was™

s = . used in conjunction with a double focusing mass spectrometer to!
study the vaporization of the YC;~C system. Over the temp.——

_P— range 2270-550°K the vapor pressures for Y, YCs, and ¥YCy were;
‘measured. Exptl. detd. enthalpies were coml med with pub-——

lished thermodynamic data to yield the atomi ation energies ofi
=Y '*; 2C Doo.ltom = e

© ' |¥Csand YC; mols: YCo
— |moleTand b& =Y"FIC D%.atom = 2461 £ 18 kJ molet.|

The heat i solid YC, was calcd. as AH s,y = [
—91 = 17 kJ/mole. : B_(.:,'_r,'.r_;_.{
\ v

——————-Lr @
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ok NEake
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) 23B704.  Tepmopunammxa Hcnapennst B cHCTEMe AMKap-:
Gup HTTpHA — yriepon u auepris muccouHaul pukapGuaa:

n-TerpakapGuua urtpus. Kohl Fred J, Stearns-

arl A. Vaporization therniodynamics of yitrum dicarbi- -

de — carbon system and dissocialion energy of yttrium di- ——

carbide and tetracarbide. «J. Chem. Phys.», 1970, 52, Ne 12,.

6310—6315 (aura.) —_—
OddysnonnbiM MeTomoM Kuyncena ¢ HCnogb30BaHHEM

Macc-CMeKTPOMeTpa HCC/IeJ0BAHO HCMAapeHHe B CHCTEME JH- —

‘KapOnp nrtpns — yraepon. Onpeneneno nasa. napa (P) B!

HHTepBate T-p 2270—2550° K. BruiBeaeHbl yp-1is, CBA3LIBAIO- -

uyte u3menennss PY (I),.YC, (II) u YCi (IH) ¢ T-poit.
Paccunransl sneprun ycedinaimn (3 T Cg) 1t aToMH3a- !
unn I i 111 B maposoii dase, x-pule -pasib 63419, 12711
01 11122917, 246118 x0xc[smoas, coors. Tensora 06pa-!

'30BanHst-TB._II AHae®?=—9117 xdsc/[s046. C. A. Vpauwy!
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v - 5z
7 - 7745 i
1)3EI14. Tchnotbuamicéxué. CBOfiCTBA  WTTpHsi  BbIlleE]
)0°C. Cyramees 10. C, TayGun M.'J'E:P_Sl"x _____
ny M."BX"«Mss. "AH CCCP.” Metain», 1970, Ne 6,
15217 1'
HamepeHns TemaonpoBoJHOCTH, TEIIOEMKOCTH If TeMnepa-;
' TYpPONMPOBOMHOCTH NPOBOAIINCH METOZOM MONOTOHHOTO pa-!
sorpesa oGpa3sua Ha ycramnoske Timna YII-500. daextpoco-:
NPOTHBJEHHE H3MCPAJIOCH NMOTEHUHOMETPHY. MeTozoM. TeM-:
_mepaTyponposogHocTb Y MOHOTOHHO YGbIBAaeT C POCTOM T-pHI|
‘ot 9-10-6 a2/cek mpu 50°C no 5,5-10~8 s2/cex npu 400° C.:
/ : Tennoemkocts Y. Jnneiiio pospactaer B nuTepsane 100—

:400°C , : :
cp=294,3+1.59-T—3,3-10-4-T2. !

. Ten/ionpoBOAHOCTh  yBesnuinpaercst ot 155 ar[m-2pad npn;
'100°C. o 205 arlac-zpad npu 400° C. Tipi ycrombzonain

._,g_

& 100 2 - S

2
B
2




i
\

AAHHBIX N0 3JEKTPOCONPOTHBJICHHIO, NOJY4CHHLIX D IaHHOIT;
paGore, 1 3aKona Bunemana—®paHua oueneHa 3JEKTPOH-|
‘Hasi COCTAaBASIOWIAsi TCMIONPOBORHOCTIL (POHOHHAs cocTab-
asiowas ouenena c ncrnosbgopanien ¢-ast Ilpexsopnrenena
'} JAHHBIX MO TRIVIOEMKOCTH, MOJYUYEHHBIX B JaHHOI paGo-I
“re. COMOCTABJEHHE CYyMMbI. 3JEKTPOHHOI H ¢douounoit  co-:
 CTaBJSIOUIHX TENJONPOBOAHOCTH C 3¢ eKTHBHOI TEmIonpo-|
{BOXHOCTHIO MPHBOMHT K YHOBJICTBOPHTCABHOMY COOTBETCT-|
BIIO SKCTEPHM. 1 PACCUlITAHNBIX 3HAYEHHIL Vkasoipaetcs Ha'
Bo3apacTanie Romi (ouonnoi cocrapJisioueil TenI0npoBOA-
_HOCTIl_C_POCTOM TEMMEPATYpbl. Asropedepar,

v




\
JAHIBIX N0 3JCKTPOCOMPOTHBJCHHIO, NOMYYCHIBIX B LaHHOIt]
.paGoTe, 1 3aKona Bunemana—®panua oleneHa 3JEKTpOH-:
‘Hasi cocTaBisiollasi TENJONnpoBOAHOCTIL. doroHHasg CcOCTaB-|
Isollast oleNeHa ¢ HCIOoJIb30BaHHeM (-abl Tpensonurenena;
H JAHHLIX N0 TCNJOEMKOCTH, NOJYYeHHBIX B nmaunoit pa6o-|
‘Te. COMOCTABJEHHE CYMMbI. 3JEKTPOHHOIT H ¢ouonnoit  €o-!
: CTABJISIONIIX TEMIONpPOBOAHOCTI C 3 deKTHBHOIl TenI0npo-|
BOJHOCTBIO NPHBOAHT K YZOBJICTBOPHTEILHOMY COOTBETCT-,

v

' BHIO 3KCMEpPHM. H paccqu'rammx 3HaueHHil. VkasbiBaeTcs Ha

Bo3pacTanue a0 (oHoHHOM cocTaBJsouLeil TenaI0npoBOA-:

. HOCTIl _C POCTOM TeMIepaTyphl. A_B“ljgp@gpgji
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35392j Thermophysical properties of yttrium above 20°.
Suganeev, Yu. S.; Taubin, M. L.; Yakutovich, M. V. (USSR).
Tzv. Akad."Nauk SSSR, Meélal. 1970, (6), 21517 (Russ). The
thermal (A), and elec. cond., thermal diffusivity, and heat
capacity C, of 'Y were measured at 20400°. The C, S given
By T expression Cp, = 204.3 + 1.597 — 3.3 X 1074T* J/kg .
degree for T in °K. The phonon component of X increases with
increasing temp. =~ ) - Karel A. Hlavaty

cp- 199 3 @
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31112u  High-temperature heat c ected rare !

earth metals by levitation _crdorimetx?yxftegtuc‘ii slfl A. (Ames | .
Lab., Ames, lowa). Report 1973, 1S-1-583, 157 pp. (Eng).

© Avail. Dep. NTIS. . From Nucl. Sei. Abstr. 1973, 28(8), 18730).

‘A levitation mielting app. . was coupled with a conventional
calorimeter.  Heat contents measured with the system were cor-
rt’ rected for convection and radiation heat losses during the fall
of the sample from the levitation chamber into the calorimeter.
The system was used to measure the heat conterts of Y, La, Pr,

J( Nd at temps. above their m.ps. The measurements extended .
\ previous limits up to 2360°K for Y, 2419°K for La, 2289°K for Pr,

and 2246°K for Nd. - The heat content was o lincar function of

temp. (const. heat capacity) for all the metals studied. The

data were fitted by the following equations: for ¥V, 1799 < T <

”T_” 2360°K: MHr — Havys = l('.4'J . ().13] (T — 1799) 4 (15314 =
93

&
~S77%

7

391 cul/mole;. for La, 120 < T < 2419°K: Hr — Hepsas =
17.51 =% 0.04) (7" — 1193) + [8S00 == 31] cal/mole; for Pr, .
1IH12 < TT'Q 2280°K: Hy — Hepnagy = [9.93 £ 0.07] (T =
J1208) A+ 0970 2= 47) cal/mole; and-(4) For Nd, 1497 < T <
D236 K Hy — Hasas = [10.52 £ 0.09] (1" — 1297) + [11240 2= ‘
V) cal/mole. . : i

CHLIZY 5o i ™ man



< p3211e tlont capacity of yttrium and gadoiintum at high .
tempeiratiees. Noviloy, 1. 15 Maraysm, 1. 2% (USSR). At |
e Eners, 1974, 87(4), 248-9 . (Russ). Heat capacities Cp of $9.8 Y -
[7440-65-5) and 60.75% Gd  [7440-54-2] were studied at
1160 1860°1C in "vacuum at 10-5-10 ¢ torr. At ~1535 and

~ 176015, the a~f transformation was obsd. for Gd and Y, resp.
. u/.-._. _The vol, heat capacily of liq. Gd was 0.142 for 1600 and 0.455

cal/and i for 1800°K: Cp Data were found ‘by using pubiished 7"
e vilues and for Gd are 6.9 for 400 and 7.75 cal/g-atom.°K for ;
: 100t R, resp. The effects of clectronic heat capacitios in the | =7
} ; pasmiazmetic region are discussed. o V. Pekarek !
o e = coropmm et sen e e e ,T‘“"“————‘-- U
o p 87 $2.0 |
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9 U162. O xenJoemMKOCTW MTTPHS, JiaHTaHa, npaaeozm-f
- Ma npH BBICOKHX TeMmMncparypax. Hosnkos M. I,
——-Mapasknu W Il «Tennodus. BHICOKHX Temmepatyp», .
| 1975, 13, Ne 2, 318—323 . } TE
————-7— === Coo6uactcs O pe3yJbTaTaX 3KCHEPHM. HCCJe10BaHHS |
rerioeMKocTH La m Pr B mntepsaie - T-p- 1200—1600° K, |
? wemtes =177 PeayabTaThl TIOJYHYCHLI METONOM PakHAJbHBIX TeMmmeparyp- |
HBIX BOJIH. BBICOKOTEeMmepaTypHble 3HAUCHHST TENJOEMKOCTH °
tpepablx La, Pr u Y auaausupyiorcs € TOUKH 3peHus cy- ——
E [LIeCTBYIOLHX MOAXOAO0B B TEOPHH TEIIOCMKOCTIL Anoymang-
|
1

110 GoJblie 3laueHis TEIVIOEMKOCTH MpH MOCTOSHHOM ‘nap-
JeHHH 3JMeMCHTOB psaa JaiTtaia oGycaoBleHbl Gosbluiy !
| R ] b
B BKJAJOM 3NICKTPOHOB. Peaione !
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[ . 6E389. Tenjopsic CBONCTBA MTTPHS M TOMBMHS npn

poicoknx Temmepatypax. Hosnkom W. H., Mapnm-

T Ikau W IL «Mss. AH CCCP. Meranas», 1976, Ne ], ——

27—30 |
" Ilpupencusi_pe3y/bTaThl H3MepCHi TeNIoeMKocT: ripy’ ™
TIOCTOSLINONM JaBJeiliin Cp HO, TeMIepaTypoNnpoBOLNoeT)

7| Ho u Y, yn aaekrpoconporusieniiss Ho B unrepmane
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93: 52211j Enthalpics of mixing of molten alloys of ger=

@ manium with yttrium, lanthanum, cerium, and neodymium,
Nikolaenko, I. V.; Beloborodov, E. A. (Gos. Univ., Kiev, USSR).

Tezisy Nauchn. Soobshch. Vses. Konf. Str. Svoistvam Moet.

e Shlakovykh Rasplavov, 3rd 1978, 2, 299-301 (Russ). Akad.
Nauk SSSR, Ural. Nauchn. Tsentr: Sverdlovsk, USSR. The

// partial enthalpics of soln. of Y, La, Ce, and Nd in Ge were
[/ measured directly in a high-temp, vacuum calorimeter.  Molten
alloys of Ge with rare-carth metals formed with great evolution

of heat. The comparison of integral enthalpics of mixing with

the phase diagrams revealed the agreement between the thermal

dissoln. effect (AH) and the compns. of the most refractory

4 ? prly
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91: 102155 Heat capacity of rare earth metals near the
melting point and the viacancy mechanism of melting,
Gorecki, T, (Inst. Werkstoffwiss., Max-Planck-Inst, Metallforsch,,
7000 Stuttgart, 1 Fed. Rep. Ger.). J. Phys., Colloy. (Orsay, Fr)
1979, (C5), 63-4 (Eny). I'he vacancy mechnnism of the melting
process is utilized as a starting point for deriving the formuly for
the difference of the heat capacity of the liq. and solid metal in
the neighborhood of the m.p. The difference Cpt = Cpu is the
same for all the metals and equals 3.50 J/g.ntom.f(. This result
is compared with the existing literature data for rare carth
metals (Y, La, Ce, Pr, Nd, Sm, Dy, and Tm). The agreement is
very good. T T :
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935: 178967v Structural phase transitions in yttrium under
pressure. Vonra, Y. K.; Olijnik, H.; Grosshans, W.; Holzapfel,
\¥. B. (Experimentalphys., Univ. Gesamthochsch. Paderborn,
4790 Paderborn, Fed. Rep. Ger.). Phys. Rev. Lett. 1981, 47(15),
1065-7 (Eng). Y was studied at <34 GPa by energy dispersive
x-ray diffraction. The crystal-structure sequence hcp. —
Sm-type — double-hcp. was obsd. with increasing pressure.
This sequence is well known for the regular trivalent lanthanide
metals with decreasing 4f-clectron no. and under high pressure.
Its observation in Y is conclusive exptl. evidence that these
structural transitions result simply from changes in d-band
occupancy (s — d transfer) without any significant participation
of f electrons.
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8 E449.  CTpyKTypnble (a3oBble NCPeXOAbl B  MTTPHH |
noj JaBJeHHEM. Structura; pliasc transitions in ytirium
under pressure. Vohra Y. K, Olijnik H, Gross-,
hans W, Holzapfel W. B. «Phys. Rev. Zett.s,
1981, 47, Ne 15, 1065—1067 (anurmi) ¢

9@%6/{@ Ha ycTaHOBKC BLICOKOFO AABJEHHS C aiMasuLIMH Ha-

KOBaJbHAMH 3 DYGHHOBBIM MaHOMETPOM  HCCJAef0BaHa

/Lé ﬂ/a @/ 78 ¢dasosas awarpamma Y npir AaBi fo 34 I'Tla. OGuapyxe-
7 / la XapaxkTepHasi A/ JAHTaHiA0B  MOCJCAOBATCJALHOCTD
nospsacHus ‘(a3 npi nosuiwennn xasiaenns: IIY-¢aza —'

¢dasa tuna Sm— xpoitnas [I1Y-hasa. Iloxasano, uto

Januas MOCJICAOBATCIBLHOCTL ONPCAGNSETCS  H3MeHCHHeM |

yiesna d-3MCKTPOHOB 1 He  CBA3ama € _f-JeKTpoHamu. .
BuGn. 23. _ - o E. C. Anexcees,

b 1982, 18 N E .
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/ 4 E634. dazonbie nepexoabl NMPH BLICOKOM  JaBJEHHH
B UTTDHH H CKaWAMH: CBA3b C KPHCTAMMHYECKHMH CTPYKTY-
PaMH  DE/IKO3EMEABHLIX JNEMEHTOB M aKTHHHAOB. High
pressurc phase transformations in yttrium and scandjum.
Relation to rarc ecarths and actinides crystal structures.
Grosshans W. A, Vohra Y. K, Holzapfel W.B.;
«J. Magn. and Magn. Mater.», 1982, 29, Ne 1—3: Proc. .
4 Eur. Conf. Phys. Rare Earths and Actinides, Durham, "
28—31 March, 1982, 282—286 (aurs.)
Ha ycranobke BHICOKOro AaBJenHs O aAMa3HBIMH HAKO-.
BaJbHAMI MCTOfOM pentrenorpadmuu mcenenosan Y u Sc
‘npy_papaennax po 45 Illa. Ilokasano, uto B Y Tipin P=.
=10 T'Tla naunnaercs, a npu P=15 TI'Tla 3akanunBaercs
; . NCPCXOA M3 IeKcar. CTPYKTYPHl B CTPYKTYpY Titna Sm. ITpu
Z.Ll}/ P=25—28 TIla naGmopaetcs BTOpoii (a3oBHil mepexox
) B apoiinyio T'TIY-ctpyxktypy. B6ausn P=46—47 TITla
npoucxoant nepexox B I'LIK-ctpyktypy. Takas nocaeno-
/% BaTCJLIOCTL CTPYKTYp B Y, a CJCAOBATENbHO, I .aHAJO-

Go./983, /8, v¥



SESS e ———

THYHAS NOCJEAO0BATCAbHOCTL, Halbuaiojaloulasicss B peako-
3CMCJILHBIX 3JICMCHTAX, OODBSCHSIOTCST S—d-NCPeXoaoM, a He
BiAagoM ot f-anexTponoB. B Sc maGmogaercs nepexox’
npu P=20 I'Ila B TCcTparonanbuyio CTPyKTypy (a=
=473 nM, ¢=318 nm), Gauskyio K ctpykrype P-Np (mp.
rp. Dy ”™—Py/nmm). Hainuue Taxoil CTPYKTYpH B Tpexpa-
aentioM Sc, a Takxke Gosblioe TemaoBoe pacupenie Np'
11 Pu ykaspiBaeT Ha TO, YTO NPH BBICOKHX T-paX 5f-3/eKkT-
pouer B Np 1 Pu ocraiotest sokanuzosannmmu. E. C. A,
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J 8E219. YneabHas TenJg0eMKOCTb M TEPMOAMHAMMYECKHe
GyHKuMi HTTDHA B TeMnepaTypHoOM HHTepsajde 5—300 K.
Cupotd H. H, "Tomuao JK. M. «lloka. AH BCCP»,
1982, 26, Ne 5, 405—407 (pes. anra.) ; _

. TlpuBonsTcst TemmepaTypHBIC 3aBHCHMOCTH yA. Temsoey-
KOCTH, TCPMOAHHAMUY.  (-LUHil HTTPHA B HuTepBaJjec T-p
5—300 K. Haercs cpaBucune 3(QpCKTHBHEIX T-p eGas,
PACCYHTAHHBLIX, PA3NLIMH  METOAAMH. . . ABTopedepar

b /9832, (8, N8
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) 8B3016. ®uauxa u -xumun"coennueuuﬁ TTpHs _/ Ada-
chi Gin-ya /| Capamukkycy=~Ceram. Jap.— 1988.— 23,
Ne 5— C. 430—437.— S$in.— Mecro xpauenns I'TIHTB

CCCP
(pu(/’uﬂ& OGOoGLICHH JIHT. .ualci)uue o TEpM CTPYKTYPHHM Xa-
203, YFs ® §

3 paKTepHCTHKAM X, _X C,. O6CyKIAEHH BO3MOXK-
HHe BaJieHTHble™ COCTOAHHA 1 coorB. coeauHenns P33.
[lpeacraBieHa AHArpaMMa COCTOSHHA Y—B. A. C. I‘yaeﬁ/

Lediifer ™
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1945

- 123: 239007¢ Thermodyhamic evaluation of yttrium. Shen,:

Huasen; Zhang, Weijing; Liu, Guoquan; W«mfj Run; Du, Zhenmin"
(Dep. of Materials Science and Engineering, Univ. of Science and’
gqglg»gva_qijing- Beijing, Peop. Rep. China 100083). Rare Met.. -

(Beijing) 1995, 14(3), 193-202 (Eng). Based on the anal. and
‘evaluation of the thermodn. information (including heat capacity,.
fenthalpy, entropy, solid transition temp., m.p., solid transition '
enthalpy and melting enthalpy etc.) on all the condensed phases
(hcp-, bec-Y and the lig. Y), a description of the Gibbs energy of
various condensed phases of yttrium at 101, 325 Pa was obtained for
the temp. range 100-3700 K. The data of different measurable
thermodn. properties of hcp, bee-Y and the liq. Y, were calcd. by:
using the above description of-the Gibbs energy, which reproduces.
the exptl. data very well from different sources. . i

-



?/ Yaweet 8. U 1395

' 0 KR . " ;
é«u,L oau,w., &?n(.( b

[ )

L, H



o -

)

\) A,{tL - 4 6 20,4 Kwdufues
Ay = {0 3 0.5 D ess




F: Y

P: 1

133:313941 Electronic structure and properties
of scandium and yttrium metals. Peng, Kun;
Xie, You-ging; Peng, Hao; Xu, Ying-hong !

Department of Materials Science and
Engineering, State Key Laboratory for Powder
Metallurgy, Central South University Changsha
410083, Peop. Rep. China Zhongguo Xitu Xuebao,
18(3), 206-210 (Chinese) 2000. The electronic
structures of pure Sc and Y metals with hcp.
structure were detd. by one-atom (OA) theory. They
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28461x High-temperature heat content of liquid yttrium
-by levitation calorimetry. Stretz, Lawrence A.; Bautista,
Renato G. ‘(Ames Lah., lowa State Univ., -Ames, lowa). Mot
Trans. 1974, ~ 5(4),-921-8  (Eng).. A 15 kVA, 450 kHz
radio-frequency generator was used to levitate and melt 0.5-2; Y
( sepcimens in an inert -atm. before beiny drc)ppcd into a Cu
calorimeter contained in isothermal surroundings.  The heat
W content Y data were fitted hy the following equation where the
indicated errors were obtained from the av. deviation of the data
irom the values predicted by Hr - Hewgs = [39.725 & 0.544] (7
= 1799) + [64,116.655- £-163.285] J/mole for 1799<T<2360°K. |
Heat contents measured with the- system were corrected for,
convéction and radiation “heat losses during specimen fall from
.the levitation chamber into the calorimeter. ‘The max. std. error
-for the method was £2.5%.. ; N. L. Shepard -

en 16798 wé ¥ |
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) 2 E288. TenaoeMkocTh MTTPHsl, TFafAOMHHHS NDH BbICO-!
- kux Temnepatypax. Hosukos H. W, Mapnan-
L ki W TI. «AToMm. sueprusi», 1974, 37, Ne 4, 348—349
o 1 2, MeTo0M panHaJbHBIX TeMNEPaTYpPHBIX BO.I H3MEpCHA
teroemkocte Y_ i Gd B uureppane T-p 1100—1800° K,
BKJIOYasi 00JaCTb JKIAKOr0 COCTOSHHA (Maf. Gd). Tpose-:

gena ouenka tenoemkoctH Gd B napaMaruuTioit 06aacTiL.
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84: 185666x ‘Thermal properties of yttrium and holmium”
2t high temperatures. ' Novikov, I I Mardykin, 1. P.
(Moscow, USSR). Izv. Akad. Nauk SSSR, Mect. 1976, (1),
97-30 (Russ). The heat capacity Cp, elec. resistance p, and heat:
‘cond. X of Ho [7440-G0-0] and the N of Y [7440-65-5] were: —
measured.  The Cp values are in fair agreement with the:
-—- - carlier-reported values (D. H, Dennison et al., 1966) and only at -
>1500°K slizht differences were obsd,  The contribution of

e lebba




4f-electrons to Cp was estd. .but no definite conclusions cotlda
drawn. The A of Ho and Y increased lincarly with temp. c-
the examd. temp. range (1000-1700°XK). The tcmn. :
of p was detd. for Ho by using 2 different techni
were no substantial differences in the p valus:
heating and cooling. The p(7) i
departure from lirearity.

E
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/96: 224212r Heat capacity and thermodynamic functions
of yttrium in the 5-300 K temperature range. Sirota, N. N.;
Tomilo, Zh. M. (Inst. Fiz. Tverd. Tela Poluprovodn., Chernogolovka,
USSR). - Dokl: Akad. Nauk BSSR 1982, 26(5), 405-7 (Russ).
The temp.-dependences of the heat capacity, Debye temp., and

0 thermodn. functions were detd.
G’ 6,
MEPALDT -

7 my | &
C.A. /982, 96, N 6.
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112: 64189 Heat capacity of yvitrium at 8-300 X. Berezovskii,-

A P:\ul\ov 1. E; Burkhanov, G. S. (Inst. Neorg. Khim.,:
\Joqubnr:l\ UbbR) Zh. Fiz. Khim. 1989, 63(11), 3141-3 (Russ).:
Vacuum Jdl'ﬂ)']llc calorimetry was used to ‘det. the heat capacity of
high-purity Y. Thermodn. functions were derived.

4)

¢ A 1990, 1oy N8 ®



2 Y (6, A—19K) &,

04.19-19B3.29. TenjgoeMKOCTb  BHCOKOUMCTHX  UTTPUA MU
JITeuUMs B MHTepBale 2-15HepaTux I'. TI'., TI'yces A. B.,
I'm6ux A. M., KaGaHhos A. B., KynpusahHos B. ¢., BypxaHoB T.
C., KonbuyruHa H. B., Uucrakos O. H. (117997, r. Mocksma,
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B wuHTepBase 2-15 K wu3MepeHa TeMJIOEMKOCTb BEICOKOUMCTEIX
penko3eMesbHHEX MeTa UTTPUA M JOTeuMa. M3ydeHO BmAHue
npuMeceit Ha  HUBKOTEMNEpPaTypPHYW  TEMJOeMK  MeTaJjoB.
OnpepnesieHH 3HaueHuA TeMmnepaTypH leGaa u kos3doduumenTa
3JIEXTPOHHO COCTAaBJIAKWEN TENJI0eMKOCTH.




